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mission  Case   Boring    Machine....   499 
Special    Machine    for   Milling    Auto- 
mobile   Front    Axles.' 596 

Beaman     &     Smith     Vertical     Two- 
SpiBdle  Cylinder  Boring   Machine.  670 

Index  for  engineering,    shop  and 


Shop,  By. 

701 

412     506 

614 

34       58 

265     401 

376    560 
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407  591 
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234  338 
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50       74 

513     753 

276  412 
590     862 

166    246 

649  9S3 

31       55 

303  577 
464  6S0 
706  1034 


502  742 
H,"ifi  om 
710  1038 


515     755 
602  1020 


576 

848 

44K 

liM 

530 

770 

tKl! 

!«!<) 

309 

583 

442 

058 

319 

470 

211 
585 

315 
857 

1X7 

2<Vi 
07S 
2S3 

1007 
713 

116 

504 

212 
860 

560 

841 

349 
218 
411 
705 
448 

509 
322 
595 
1033 
664 

384 

568 

131 

203 

735 

505 

867 

056 

060 

107 

163 

161 

241 

80 

145 

413 
54a 

597 
781 
919 

610 
355 

808 
515 

» 

1 

96 

2S4  420 

286  422 

339  499 

412  596 

454  670 


Bag.  Shop.  Ey. 
Beardsley.  E.  W.: 

Crucible    Furnace    CoDstruction    for 

<;ns    Fuel     S4S 

Bearing.    A    Loose    PuUoy GG-I 

Bearing    aittal.     Sc-lf-Lubricating- 779 

Beariug,      Oilless     Roller 900 

Bearing.      Sells     Roller 5S3 

Bearing       with       Self- Contained       Oil 

Pump.      Joseph    G.    Ilomer 44C 

Bearings      in      Crossheads,      Hvdraulic 

Press    Tie-Rods    with    Solid    Heads 

and.       Benjamin    BrownsteJn G5S 

Bearings.     M'achining    Split.     John    F. 

Winchester     470 

Becker  Milling  Machine   Co.: 

Beclier  Friction  Feed  Vertical  Mill- 
ing   Machine     315 

Aetna    Three-Way    Vise S57 

Becker.   O.   M. : 

Observations      on      the      Making     of 

High-Speed    Steel    Tools 5 

Beds — Foos  Gas  Engine  Co..  Machin- 
ing Gas  Engine  Flywheels.  Cylin- 
ders   and.     Ethan     Viall 619 

Bell   A.    R.: 

Foreign     Articulated     Locomotives. . 

Steam   Turbine   Electric   Locomotive, 
Bell   Casting   in    the    World.    Largest..   28.1 
Bell  Founding  in  Old  France.     Joseph 

G.    Horner    lOOT 

Bell.    Large    Casting   of 

Belt  Drives,  Locating  Angle.  Glas- 
gow       116 

Belt    Failures.    Some    Causes    of.     G. 

S.    Baker    212 

Belt     Fastener.     Hinge-Joint 866 

Belt    in    the    World.    The    Largest 611 

Belt     Kinks.     Tad 841 

Belt    Lacing    Device.    Mumford    Wire 

Hinge     509 

Belt    Lacing    Tool.    Hammond    Wire..   322 

Belt.    Laminated    Leather 595 

Belt     Shifter,     International 1033 

Belt-Shifter,    Socket    for 664 

Belt  Thickness  on  Pulley  Speed,  In- 
fluence   of SrIS 

Belting,       Determining       Comparative 

Values    of    Leather 984 

Belting  on   Pulleys   with   Axes   at  an 

Angle      666 

Belting.  The  Use  of  the  Best  Part  of 

Hide   for   Leather 20 

Belts   of  Single   Thickness,    Allowable 

Stress    of    917 

Belts.   The  Transmission  of  Power  by 

Steel    832 

Bench    and    Vise    Stand,    Combination.  512 

Bench    Drill,     Bockford    Ten-Inch 246 

Bend  Tapered  Brass  Tubes.  Dow  to..  484 

Bender,    Angle    74 

Bender,     Underwood    Pipe S60 

Bending    and    Straightening    Machine. 

German     47 

Bending    and    Torsion,    Formulas    for 

Combined     551 

Bonding  Corner  Pieces,  Press  Tool  for. 

C.    Petitjean    231 

Bending    Die,    A.     Engineer 140 

Bending  Die,  Built-Up  Reversible-Sec- 
tion      1023 

Bending,    Force    Required    for 909 

Bending      Form      for      Spiral      Scrolls. 

Herman    Jousou    232 

Bending     Forms     for     the     Bulldozer, 

Compound.      Ethan    Viall 44 

Bending      Machines.      Cox      Pipe      and 

Tui>e     410 

Bending     Machines,     Watson-Stillmau 

Hydraulic      673 

Bending  Pipe  and  Angle  Iron,  Ma- 
chine   for.     T.    O.    Martin 843 

Bending      Sheet      Steel       and      Iron, 

Power    Required    for 938 

Bennett,  A.  G.: 

Apprenticeship      in      the      Baldwin 

Locomotive    Works 

Bentley,  T.   S. : 

Inexact    Machinery    Terms 791 

Bertsch  &  Co.: 

Bertsch    Combined    Multiple    Punch 

and     Shear 155 

Besly  &  Co.,   Charles  H.: 

Besly    Horizontal    Disk    Grinder 74 

Besly    Manufacturing    Disk    Grinder.   769 

Bettendorf,    Obituary    of    W.    P.'. 966 

Betts  M'achine  Co.: 

Vertical   Boring   and   Turning   Mill.  867 
Bet/,.    W.    C: 

Hardening    High-Speed    Steel 1022 

Bevel     and     Scale,     Obtaining     Diam^ 

eters    with    a 53 

Bevel  Gear  Blanks,  Forming  Tool  for.  756 
Bevel    Gear   Cutter,    Accurate    Setting 

of    the.     Warren    E.     Thompson 26G 

Bevel    Gear    Formulas,    Derivation    of. 

Ralph     E.     Flanders 468 

Bevel      Gear,       Milling      a      Correct. 

Chas.     A.     Kelley 47S 

Bevel  Gear  Teeth— A   New  Method  of 

Obtaining     the     Set-Over,     Cutting. 

Ralph     E.     Flanders ISO 

Bevel  Gears.  Formulas  for  Cutting..  397 
Bevel  Protractor.  Brown  &  Sharpe. .  947 
Bickford   &   Washburn: 

Bickford    &   Washburn  Four-Splndle 
Index     Centers 510 

Bickford  &   Washburn   Tap  Thread- 
ing   Die    S53 

Bicycle     Fork.     Turning     A.     Stephen 

Courier     406 

Billings    &    Spencer    Co.'s    Emergency 

Hospital     834 

Billings  it  Spencer  Co.: 

Heating    Furnaces    for    Drop    Forg- 

ings     595 

Binsse  Machine  Co.: 

Binsse   Surface   Grinding   Machine. .     70 

Improved    Design    of    Binsse    Boring 

Machine     580 

Bits     of     Rock     Drills,     Automatically 

Sharpening    the    986 

Bituminous    Fuel    the    Principal    Fuel 

Used    on    American    Railways 196     124     196 
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Eng.  Shop.  Ry. 
Bixler,    Henry   B. : 

The    Operation    and    Care    of    Small 

Electrical     Machinery     557 

Blacksmith    Shop,    Suggestions    for    a 

MVxlel.      James    Cran 104 

Blade.     Scraper    with    Ten-Sided     Ad- 
justable.      L.     Rosenthal G60 

Blades.     Broken    Hack-Saw 

Biake  &  Johnson   Co.: 

Tool-Room    and*  Vertical    Grindrr. .  506 

.A.rch    Type    Press 779 

Blank     for     Roiling     Screw     Threads. 

Calculating     the     Size     of.       J.      F. 

Springer 179 

Blank    in    the    Lathe,    Facing    a    Die. 

L.     Rosenthal    '.I35 

Blanking      Dies.       Hardening      Small. 

II.     J.     Bachmann 560 

Blanks.    Forming  Tool   for  Bevel  Gear.   756 

Blanks.    Iron   for  Gear 

Blast    Furnace,    Swedish    Experimental 

Electric     666 

Blast.     Kelly     Sand 596 

Bleriot's    Flight    Across    the    English 

Channel      ..^ 33 

Blevney,  John  C. : 

Bievney   Tube   Polishing  Bllaehine...    695 
Bliss  Co..   E.   W.: 

Bliss    Horizontal   Shearing   Machine.      69 

Bliss   Power   Press   for  Heavy    C-^ild 

Stamping    419 

Bliss  Mfg.   Co..    E.    C: 

Milling    Attachment    for    the    Drill 
Press     249 

Tumbling    Barrel    960 

Bliss.    Obituary   of  Fi-ank   L 77 

Block.     Nicholson     Driving 594 

Blofield,   Arthur: 

Box-Square    with     Holder 847 

Blotting   Fresh    Ink    Lines,    To   Avoid. 

Walter    Gribben     51 

Blount,    H.: 

Section-Liner     1026 

Blow    Torch.    Hauck    Kerosene 858 

Blower    and    Vacuum    Pump.    Leimau 

Rotary     417 

Blower,   Funk   f^achine   Co.'s  Positive 

Pressure    489 

Blower    Piston    Profiles.    Roofs 54S 

Blower.    Sturtevant    Electric   Forge...  75.'* 

Blowers.    New  Designs   of   Forge 596 

Blue    Ink    Lines    Show    up    on    Blue- 
Prints.    To    Make 450 

Blue-Line   Prints.    Method   of  Making. 

A.     G.     Pancoast 928 

Blue-Line    Prints,    Simple    Method    of 

Making.      Bruce    C.    MVrAlpine 754 

Blue    Lines   on   White   Ground.    Prints 

with.      Robert    Grimshaw 1023 

Blue-Priut    Reading,     A     Night-School 

Course    in.      George    A.    Hepke 20 

Blue-Print     Storage     Tube 423 

Blue-Print     Washing     Machine 75 

Blue-Prints.    Restoring    Over-Esposed. 

Ralph     W.     Davis 144 

Blue-Prints.      Solution      for      Clearing. 

E.     Ray     Croft 937 

Bluing     Iron     and    Steel.     The     Niter 

rroce.'is    for     636 

Board  Drop-Hammer  Design.     H.  Ter- 

hune     208 

Boiler   Incident.    A  Steam 27J 

Boiler     Projected     to     Great     Height, 

Exploded      265 

Boiler    Shop    and    Out  tit    for    Railway 

Work. Autogenous    Welding    in    the.. 

Bnllei-s    and    Chimneys.      A.    Wind 350 

Boilers,    Longitudinal    Joint    for 383 

Bi'ilers.  Method  for  the  Prevention  of 

Rust    Inside     214 

Bnllinckx.   H. : 

Ratchet   Tap    Wrench 821 

Bolsters     for     Presses.      Die-Beds     or. 

Dorbro     367 

Bol  t    and    Clamping    Device.     Adj  ust- 

able     337 

Bolt     and     Rivet     Groups.     Designing 

Eccentricallv    Loaded.     Harry  Gwin- 

ner     739 

Bolt    and    Rivet   Groups.    Eccentrically 

Loaded.      M.    Terry 980 

Bolt      Cutter,      National      Quadruple- 
Spindle     506 

Ik»lt    Holes    in    Connect ing-Rod    Ends, 

Drilling     572 

Bolt    Holes,    Locating   Hidden.      H.    E. 

Wood      1001 

Bolt      Machines      Made      Possible      by 

High-Speed    Steel.    Speed    on .'{83 

B<tlt    Threading    Machine.     Newton. . .   850 
Bolt      Work      on      French      Railways, 

Thread      Gages      for.     Charles       R. 

King      

Book  Study,   The  Value  of 721 

Borden  Co. : 

Pipe    Die    Stock 960. 

Bore    of    Milling    Cutters.    Length    of 

Recess    in    the 298 

Boring   and   Milling    Machine,    Beaman 

&    Smith    No.    10 420 

Boring    and    Milling    Machine,    Detrick 

&  Harvey  No.  1  Horizontal  Drilling.  322 
Boring     and      Milling     Operations     on 

.\luminum     Crank-Case 868 

Boring     and     Setting     Driving     Wheel 

Tire!;.      M".    H.    Westbrook 

Boring   and   Turning    Mill,    Vertical...   867 
Boring     and     Turning     Mills,     Colburn 

'•New    Model"     407 

Boring  Attachment.  Spherical.     G.   R. 

Richards     572 

Boring-Bar,    Expansion    1038 

lloring-Bar    for    Large    Work,    Lathe. 

S.    W.    George 060 

Boring-Bar,    Ryersou    Portable    Cylin- 
der       7(o 

Boring   Cylinders    132 

Boring.     Drilling     and     Milling     Ma- 
chine,   Horizontal    337 

Boring.     Drilling.    Tapping    and    Mill- 
ing   Machine.    Rochester    Horizontal.   945 
Boring     Driving     Boxes.     Laying     Oiit 

and.     A.    G.    Johnson 
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Eng. 

IIoL'liii;    lOllliillinl    noloB Ill) 

linrliiK  lli'iiil.    All  Ailjiialnlile.     Iliii'ulil 

K.    Mmiilii'.v     TdH 

tt.M'hiK  lli'iKl.     Insi'i'IiMl     lllnilo 771) 

lloiInK      ll.'ml.      MliToAilJimtilWi' ril2 

ll.'i'liii:   III   llio  Mllllii);   M'lU'hhit',    I.iu'iil- 

liii.-  Work  When.  1..  K.  KnuiiiT..  Ill:: 
Itiii-lii^'     Miu-liiiie,     Anili'fw     Autuinallt' 

f.vllii.lor      SaO 

Itorliii:'    Miirtilne,    Uilktn'    ItroH.    No,    0 

(■.vlliiil.M-     >;.  810 

lii'iliiK    Marhliii',    I'.iiki'l'    Twn-l'.vllhilfl- 

Aiiliiiimtli--    Cjllnilol' C7,S 

lini'liik'     MiH'liIni',     lli'iiiiiiiii     >!(     Smith 

'IVli-SplluUe    TriinsiiilKMlnii    ('aso ■lilt) 

Itoi'Ing     Miii-hliic.      HiMililiin     iSc     Sintlti 

ViMllnil    Two-SplliilUi    t'.vlliiih'r (i7rt 

llMi-lii);  Machine  fur  l.onmuillvo  WurU.  Mn 
lli'i'lnj;    Miichlno,    l<\inr-S|ilnillo    I'ylln- 

iliM-    7S0 

Itoi-liiK  Miu-hlno,   lloffor  Vci-llcnl  Two- 

Siiliullo    C'jIlinhM-     I  ir 

Ilm-liiK   M'lu-liliu',    Improvcil   DosIkii  nl". 

MiitssG    nso 

lii'ilns;  M'lii'hino,  Locomotive  Itoil. 
M.     II.     Westhionk ■-. 

r.'ii-in>;    Machine,    Newton    (^ylhnler. . .  ,'J;!ri 

ILn-Ini;    Miu-llliie,    Unlvei-siil    ll.ii-lzunlal     01 

linilii)-  Machines,  fawllng  &  llarnlsh- 
fcgci-    MiHlzontal    HrllllnK    mid ,«! 

Ilin-lnjr  Marliincs,  I'linilllve.  Joseph 
(i.     Horner     IIIM) 

li.'rln-  M'lll.  Colluini   ;!0-Iiich    Vertical.     (Vi 

liorlns;  Sllll.  Internal  Gear  Kepalr. 
.\l.     II.     W.'sthrook 1(11 

liorlns  M'ill.  To  Olilain  an  Angle  by 
ronihlnliif,-    Ihe    Fccils    of   a 4S5 

Ilorliig  in  the  Horizontal  Horing 
M'ill,     Acennite     , 41 

Horliig,  SiK'clal  Le  nioml  Milling  Ma- 
chine    for    Jig 4n.'i 

liorliig    Tool,    Ilavis    Expansion nr>r, 

Horing  Tool,   Exiiamllng.     A.    L.   More  ,S41 

liorlng  Tool-Holder  for  Small  Work. 
.1.     I'rice     (iB.1 

liorlng    Tool.    Special.      II.     E.    Wood,   403 

linstock.    Francis    .r.: 
.M'aehining       Aceiirate      Qnlck-l'lteh 
Screws    and    Nuts 1004 

l!.>ltle  Holder:— Holder  for  tlie  Ink 
Uottlo     144 

Bouve.  F.  J. : 
Handy    Table    for    the    Solution    of    . 
Right-Angle    Triangles     22.S 

Bos-Square  wltli  Holder.  Arthur 
Bloflcid     847 

Bos-Tool  Design,  Rxaniiiles  of.  F, 
P.    Crosby     722 

Brace  for  Tapping,  Using  a  Carpen- 
ter's.     II.    Prime    Keifer 935 

Bracket  (or  the  Shop,  Adjustable 
Lamp.      H.    Donnerberg 140 

Bracket  for  Wash  Bucket.  E.  H, 
Pratt    673 

Bradford  Machine  Tool  Co,: 

Bradford        16-lnch        Motor-Driven 

Engine     Lathe     105 

Bradford    Heavy    Pattern    Lathes,,.  759 

Bradley,  E,  E. : 

Pumping    Hot    Water S47 

Brains  and  Old,  Young.  A.  S.  At- 
kinson        4,^5 

Braithwaite  &  Oscar  B,  Elder,  Geo.: 
Inserted    Blade    Boring-Head 770 

Brake,   An  Easily   M'ade  Prouy 727 

Brake,  Formulas  for  Calculating  a 
Friction    Disk.      John    Will 4.S5 

Brake,  Mean  Radius  of  the  Frie- 
tional  Forces  of  a.  John  S. 
Myers     024 

Brake    Ring,    Design    of    Espansion...   574 

Brake  Shoes  of  Cotton  or  Jute  Fibers. 

Brandle,   John: 
Floating    Reamer    for    Insuring 
Straight    Holes    1021 

Brass  and  Aluminum,  Electric  Weld- 
ing of  Copper.      A.    E.    Buchenberg.  554 

Brass  Finish  Shop  Receipt,  Antique. 
Ethan    Viall     937 

Brass  Spirals  made  on  Screw-Cutting 
Machine     136 

Brass  Tubes,    How   to  Bend   Tapered.  484 

Brazing     Furnace,     Scott 957 

Breast    Drill    248 

Bridge  In  the  World,  Longest  Mas- 
onry    740 

Bridge   over   Sioule   Gorge.    Railway.. 

Bridgeford  Machine  Tool   Works: 
Bridgeford      Bevel      <;ear      I'lirning 
Lathe     li;;: 

Briggs    Pipe    TTireads ()1,S 

Brinell  Hardness  Testing  Miiclilne. 
Derihon     Portal)!e    Form     of 017 

llrinell  System,  The  Time  Element 
in    Hardness    Tests   by    the 214 

Bristol-Dnrand  R.'idii  Averaging  In- 
strument for  Circular  Chart  Rec- 
ords      not 

Iliisloi,   Obituary   of   Eugene   Stuart,.  784 
British    Navy,    High    Slieeds    of    Ves- 
sels   of    

Brnaching    Press,    Drawing    and 867 

Mi-oaches,    Clearance    for 750 

Briickhank,   V.: 

Slieeds     and     Feeds     for    Carbon     or 

ItlEh-Sneed    Twist    Drills 931 

Bronze  Letters,  Best  Mixture  for...  S.'IS 
Brosnihan  Wrencb  Co.: 

Pipe    Wrench    960' 

Brown.   C.   S. : 

-V    Machine    Shop   In    Alaska 540 

Brown,  U.  Chalmers: 

Blueprint   Storage   'l"nl)e 423 

Brown,  James  A. : 

Moment     of     Inertia     of      Bnllt-Ijp 

Sect  Ions     fiBO 

Brown,    (Ibltiiary    of    Fayette 598 

Urown,    1 11,11  nary    of    Levi    M 78 

Brown,    It. .1,1.   s. : 

Estliiiatlng       Weights       of       Rolled 

Stock     I):i2 

Brown  &  Sharpe  Mfg.  t.'o. : 

Bro^vn   &  Sharpe   Speed    Indicator..  157 
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Enff. 
Cutter  Orlndlng   Il»ad   fm*   11.    &   ti. 

I'rilversiil    (trlndlii};    Mnchlnes 

Itrowii    &    Stmrpi'    Timlninker's  VIhl'. 
Now    l.liio    of    Hiowu   Jt    Slmrpi'    Ml- 

tTdllU'tOl"      l'!llll)Pl'.S       

Itnnvn  tV;  .Sliiirpc  New  Typo  Face 
MUlliiK'     I'littei- 

'I'll ifiid lug  Opt'i'iitUuis — I'nictleo  for 
the  Rrown  &  Sharpe  Aiitoinntk' 
Sflt'W    Mauhtlie     

Hmwii  &  Shiirpe  Itevel  Protnu'tor. .  'J-17 
nrowiisli'ln,   Hi'iijiiinlu; 

llyilnnilic  Press  Tic-Itnds  with 
Sullil  Head  and  ItearitiKH  in 
("rosslieads      tJTiS 

New  Design  of  Hydraulic  Cylinder 
Olands     001 

Improved   Hydraulic  Cj'lluder  Liner. 1025 

Bruce,    Obituary    of    l.udeu    F 784 

Urum : 

Itemovahle    Pulley    Handle 50 

Itryant  Chucklnj;  tiiindfr  Co.: 

The    Bryant    (.'luu-Uins    llrlnder 2.'J(i 

jBuehenhertr.    .\.    K. : 

Kloctrle    Welding   of    Brass,    Copper 

and    AUiminuni     Ori t 

Buck,    Obituary   of   LefTort    LeiTerts...      70 
Buck    Boring-Bar   Co.: 

Mxpnnshm    Borlns-Bnr    inas 

Bucket,    Bracket    for    Wash.       K.     H. 

Pratt      573 

Buckeye  Machine  Co.: 

Special    Drilling    Machine 960 

Kuttfllo  Forge  Co. : 

Buffalo    Slow-Speed     Exhaust    Fan..   247 

Armor    Plate    Slitting    Shear 249 

New    Designs   of    Forge    Blowers....   596 
Bulling    Efiuipment.    General    Electric 

Alternating    Current    Grinding    and .   GO.*? 
Buffing  Lathe,   Double  Spindle  Polish- 
ing   and    337 

Buffing    Machine.     Automatic 779 

Built-Up   Lap,    A    Cheap.     Herbert    L. 

Thompson     50 

Built-Up  Sections,   Moment  of  Inertia 

of.      James    A.    Brown 506 

Bulldozer,    Compound    Bending    Forma 

for   the.      Ethan    Viall 44 

Bulletin-Board,    A   Convenient.     James 

C.    Davis    929 

Burkley  Supply  Co.: 

"Twin-Grip'*    Automobile    Wrench. .  595 
Burlingamo,    Luther  D. : 

History     of  'the     Invention     of     the 

Universal    Grinding    Machine 877 

Burnishing     of    Metals,     Lathe.     Wil- 
liam    A.     Painter 799 

Burns,    Charles   E. : 

Support  for  Centered  Work  on  the 
Drill     Press     664 

Collar    Clamp    665 

Chuck   Grips   for   Flanged   Work 847 

Burring     or     Shaving     M'achine,     Na- 
tional   Nut     761 

Buttons,    Dies    for   Covering.     Charles 

Weslow     30 

Butzow,  L.  J.: 

The    Design   of    Flat    Spiral   Springs.  881 
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Cab.  Storm  Guard  for  the  Locomotive. 

Cable  Ends,  Die  for  Reducing  Mag- 
neto.     O.    T.    Schaefer 405 

Cabs  In  England,  The  Percentage  of 
Taxicabs     and     Horse-Drawn 125 

Cain,  T,: 

A    Spring    Threading    Tool 313 

Calculation  of  Crankshafts  for  In- 
ternjll  Combustion  Engines,  The. 
D.    0.    Barrett 610 

Calculation  of  Pillow  Cranes,  Charles 
A.    Schranz    8 

Caless,  J.  A.: 

Design  of   Tool   Chests  and   Cases..  568 

Caliper,  A  Convenient  Micrometer 
Beam      658 

Caliper  for  W'hcel  Work,  Beam. 
Walter    de    Sanno 

Caliper  with  Depth  Gage  Attachment, 
"Columbia"     'Vernier     694 

Caliper  with  Indicator  .\ttachment, 
Inside.      William    A.    Painter 481 

Calipers,     Deep     Hole 314 

Calipers,    Deep    Hole.      T,    Covey 404 

Calipers,  Deep  Hole,  George  H. 
Desrochers     405 

Calipers,    Deep  Hole.      B.    H.    Pratt..  571 

Calipers,   Electric.     W.   F.   Hurlbuvt..  661 

Calipers,  New  Line  of  Brown  & 
Sharjie     Micrometer 763 

(Calipers.  New  Style  of  Hermaphro- 
dite.     J.    L.    Marshall 50 

Caliiicrs.  W^edge  Poiut  for  Hermapli- 
rodltc.      Donald    A.    llampson 065 

Calipering  over  Flanges.  Fred  G-.  Ken- 
yon,     James     Dangerfleld 1024 

Callporiug  Over  Flanges.  Fred  Hor- 
ner        934 

Calibrating  .\pparatus  for  High  Pres- 
sure  Gages    337 

Cam  Constructions,  Some  Interesting. 
Edward    Person    391 

Cam    Cutting    Machine,    lt«wbottom.  . .   414 

Cam  Grinding  Attachment  for  Stand- 
ard   Grinding    Machines 422 

Cam  Grinding  Attachment  for  Verti- 
cal   Grinder    596 

Cam  Grinding  .\ttachmcnts,  Landls 
Automobile      683 

Cam-Shafts,  Fixture  for  Locating 
Cams    on     929 

Campbell,  A.  L,: 
Splices  for  I-Beams  and  Channels, .  1S4 

Campbell.     Obituary    of    Joseph 428 

Cams,  Designing  Screw  M'achine  Tools 
and — Practice  for  the  Brown  & 
Sharpe  Automatic  Screw  Machine. 
Douglas    T.    Hamilton 996 

Cams  on  Cam-Shafts,  Fixture  for  Lo- 
cating        929 

Canada,    Available    Water   Siipiily    In.   181 

Canadian  Paclflc  Railway   Apiirentlce: 

Fitting  a   New  Pair  of  Cylinders  to 

a   Locomotive    


Shop,  Ry,  Eng, 

How  to  Put  a  Top  In  Straight....  817 

Cancellation  of  Machine  Tool  Orders, 
The     7.33 

Cancellation  of  Orders,  C,  Wood, 
Walter     021) 

Cnnek,  M.  H. : 
To    Remove    Broken    Wood    Screws 

and    Nails     144 

Cement   not    Affected    by    Alcohol...  937 
CleuiilliB    Fluid    for    Fine    Fabrics...   937 

Cans  for  I'ond  Products,  Making 
Siilderless,       Halph    K,    Flanders 17 

Cairn  fur  Leaks,  M'ethod  of  Testing 
IliM'iiiaii    Jonwoii     573 

Car,  An  American  Steam.  M'olor. 
Frank    C,    Perkins 

('iir  .\xles.  The  Manufacture  of.  K. 
I).    Sewall    

Car  Construction,  Interesting  Melhoil 
In    Freight.      J,    W.    Harris 

Car  Delivered  to  Destination  Under 
t)wu     Power.     Gasoline    Motor 

Cur.    Killsou    Storage   Battery    Street..   7S1 

Car  Kiiuliunent  for  P.  R.  It.,  AIl- 
Steel    Passenger    

Car  for  the  Norfolk  and  Southern 
Railway,  Gaaollno  Motor,  Ralph 
H.     Flanders     

Car,  The  Design  and  Manufacliire  of 
a  High-Grade  Motor,  Italiih  E, 
Flanders    81 

Car  Wheel  Laihe  with  Pneumatic  At- 
tachments,   Pond    

Car    Wheels,     Interesting    Mel  hod    of  _ 
Making   Coniposile  Metal 791 

Carbon  and  Ijow-Tungsleii  Steels, 
Hardening    of     82» 

Carbon  Steel,  Hardening.  II,  Ralph 
Badger     387 

Carbon  Steel,  Heat  Treatment  of.  J. 
H.    Gill    838 

Carbon  Steel  M'illlng  Cutters.  Com- 
parative lOniciency  of  High-Speed 
Steel    and     

Carbon    Steel,    The   Hardening   of 817 

Carborundum    for    Aluminum    M'olds,,  712 

Carburetors  and  "Vaporizers,  Charles 
A.     Schranz     645 

Card  Index  Kile,  Loose-Lcaf.  D.  F. 
Huddle,    Jr 1026 

Card,   J.    Gray: 

Tool    for   Planing    Dovetails 755 

CanliiUo,   Forrest  E.: 

The     Commercial    Airship — A    Criti- 
cism            3^ 

Care  of  Small  Electrical  Machinery, 
The  Operation  and.  Henry  B.  Blx- 
ler     557 

Cariss,  Carrlngton  C. : 

Diagram     for     Gothic    Letters     and 
Figlives    567 

Carlin's  Sons  Co.,  Thomas: 

Low   Knife    Bar   Shear 900 

Carlson.  G.   R. : 

Adjustaole     Drill     Jig 3.37 

Carpenter-KerUn  Gear  &  Machine  Co. : 
Punching    and    .Shearing    Machines..  695 

Bevel    Gear   Hobbing   Machine 780 

Reinecker   Universal   Tool   Grinder.  .1035 

Cars.  Eflicieiil  System  for  the  Rapid 
Assembly  of  MVitor.  Harold  Whit- 
ing  Slauson    114 

Cars,  New  Law  Governing  the  Seat- 
ing  of    Passengers    In    Railroad.... 

Cars,  Tlie  Design  of  Heavy  Helical 
Springs  for  Railroad.  Egbert  R. 
Morrison    

Carver  File  Co.: 

"Delta"   Hand  Utility  File 775 

Cascade  Tool  Co.: 

Cascade   Combination    Bench    Anvil.  851 

Case  for  Gear-Cutters,  Tool-Room. 
L.    H,    Georger 930 

Casehardened    Articles,    M'ottled 937 

Casehardening  Practice  at  the  Juni- 
ata Shops  of  the  Pennsylvania  R.R.  910 

Cases,  Design  of  Tool  Chests  and. 
John  F.    Winchester 312 

Cases  for  KIcrometers,  Leather.  J. 
R.     Rand     663 

Caskey    Valve   Co.: 
Swlvel-Joint  Pneumatic  Hose  Coup- 
ling       596 

Cast  Iron.  Process  for  Hardening.  R, 
F,     Williams     398 

Cast   Iron,    The   Growth   of 566 

Cast   Iron,   The   Growth   of 745 

Castellating    Device,    Nut 696 

Casting  Crown-Brasses  Directly  into 
Ixicoraotlve  Driving  Boxes.  Ethan 
Viall    

Casting  Hollow  Figures.  Ilerniaii 
Jonson     665 

Casting  Hub  Liners.  M,  H.  West- 
brook    

Casting  New  Faces  on  Worn  Valve 
Seats     'i» 

Casting    of   Bell,    Large 

Castings,  The  Cracking  of  Alumluuin.  815 

Casting  Pipe  Fittings  In  Permanent 
Molds      556 

Castings,     Finish     on     Iron 484 

Castings,    Finish   on    Iron 754 

Castings   111    the    World,    Largest    BcH.  2,S3 

Castings  that  are  too  Hard  to  Ma- 
chine,    .\unealliig    Iron 380 

Castings,    Thin.      William    Painter...  74T 

Catalogue  Covers,  Machine.  Robert 
Grlmsbaw      483 

Catalogue   Filing  for  Small   Concerns.  206 

Catalogue  Filing  System,  C,  J,  Rob-  _ 
ertson     750 

Celfor  Tool   Co.: 
Ceifor   Taiier   Shank   Twist   Drill...  503 

Cement  not  Affected  by  Alcohol.  M. 
E.    Canck     037 

Cement,  Portland-Tar,  A.  L,  Graf- 
faiu     937 

Cement,    Universal    

Center  and  ('entering  Machine,  Ciun- 
liined    Bench     612 

Center   Punch,    Adjustment    for    Aitto- 
624       matlc     403 
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Center    Rest    for    Driving    Iluxi-s.       A. 

G.    Johnsun     313    2ft9     313 

Center   Shafts,    How    Billv    Didn't 2S!)     103     280 

Centered    Shafts.    How    Bill.v 289     103     280 

Centered     Work    on     the    Drill     Press. 

Support    for.      Charles    B.    Burns (Xi     448     664 

Centering  a  Shaft  with  a  Milling  Cut- 
ter.     Arthur   Z.    Wolgamot 405     269     406 

Centering  Lathe,  .\xle  Cutting-Off 
and 597     413    597 

Centering    Machine,    Combined    Bench 

Center    and    512     352     512 

Centering    .Shaft    with    Milling    Cutter 

When   Ke.Tseating.      H.    E.    Wood..   V,,,      S4     140 

Centers.    Bickford   &   Washburn   Four- 

Spinule    Index     510    350     510 

Centers  for  Tail-Stock,  Special.  Wal- 
ter   Gribben     45       21       45 

Centrifugal    Boiler  Feed   Pump,  Steam 

Turbine    Driven    597     4,13     697 

Certificate,     Apprenticeship     781     541     781 

Chain    and    .\nchors    for    Uncle    Sam, 

M'aking    Heavy.      Chester   L.    Lucas.   447     295     447 

Chain  Drive.   New  T>'pe  of 1039    711   10.30 

Chain  Making  Extraordinary  in  a 
Scrapless  Press-Room.  Chester  L. 
Lucas    175  176 

Chain   M'aking   Without    Serap 207         '     207 

Chandler  &  I-^rquhar  Co. : 
Jarvis      Draw-In      Eccentric      Collet 

Chuck     163     1117     163 

Chaney.   Jr.,   C.   B.: 

Chart    of    Cross-Sections    for    Vari- 
ous   Materials     G62     446     662 

Channels  and  Other  Structural   Shops, 

The    Strength    of 544     368     544 

Channels,     Splices    for    I-Beams    and. 

A.     L.     Campbell 184  184 

Chapman,    Obituary    of  John    B 428     292    428 

Charcoal  on  Aluminum  when  Melting, 

The    Effect    of 1025     697  1025 

Charres    for    Job    Work    by    Country 

Printer      55       31       55 

Chart    for    Cross-Sections    for    Various 

Materials.      C.    B.    Chaney,    Jr 662     446     682 

Chart    Records.    Bristoi-Durand    Radii 

Averaging   Instrument  for  Circular.  061     eo~    061 

Chaser    or    Die    Grinder.    GeometriG. . .   943     639     943 

Check  for  Big  Guns,   A  G'as.      Robert 

O'Neal    477     317     477 

Check    Systems,    Tool-Room,       G.     E. 

Ryder.      John    M.    Kupel 54      30      54 

Cheney,   W.   L.: 

Reciprocity     350 

Chenlst,    .M.   A.: 

How    We    Got    Electric    Lights 310     206     310 

Chests  and  Cases,   Design  of  Tool.     J. 

A.     Caless    568     384     568 

Chicago    Duplex    Feather    Keyseating 

Machine     249     169     240 

Chicago  Machine  Tool  Co.: 

Improved      Chicago     Duplex      Hand 

Miller     682     466     682 

Chimneys,    Boilers    and.      A.    Wind...  360  358 

Chinese    Methods    in    Design 200    194    200 

Chipping  Hammer.  "Peerless"  Port- 
able   Electric    160     IM     160 

Chinning     Hammer,     Power ,595     411     595 

Chipping — Mfeiohine     .Shop     Practice.  .  .    027     623     027 

Chips,     Grits    and    Grinding 793 

Chips    When    Reaming,     Removal     of. 

T.    Covey     007     619     907 

Chisel.    "Sharpen    Ezy"    Cold 694    478     694 

Chromium    Alloy    for   Edge   Tools.    A.. 1041     713  1041 

Chronograph.    Stromlterg    Electric 323     219     323 

Chuck.     Almond    Geared    Drill 408     338     498 

Chuck  and  Two-Hole  Turret,  Garvin 
Speed  Lathe  Pitted  with  Auto- 
matic        5S9     405     589 

Chuck  Attachment  for  Lathes,  Draw- 
In 694     478     684 

Chuck,    Automatic    Tapping 337    2,33     337 

Chuck,     Automatic    Two-Jaw 75       51       75 

Chuck,    Cleveland    Drill 419    283     410 

Chuck  for  Holding  Automobile  Gears, 

Skinner     72       48       72 

Chuck.    Drill    205     133     205 

Chuck  for  Hound  or  Flat  Stock,  Drill 

Press.      Machinist    .311     207    311 

Chuck,     Friction    Tapping 505     411     505 

Chuck  Grips  for  Flanged  Work. 
Charles   E.    Bums 847    575    847 

Chuck,      Jarvis      Draw-In      Eccentric 

Collet      163     107     163 

Chuck  Jaw,   Screw  Mounting 205     133    205 

Chuck.  Oneida  Steel-Reinforced  Inde- 
pendent         510     350    510 

Chuck.    Pneumatic    060     656    060 

Chuck,    Pratt    Turret    Lathe S61     .'iSO     861 

Chuck,  Pryibll  .Self-Balancing  Ellip- 
tical         ,324     220     324 

Chuck,     Reversing    Tapping 005     470     695 

Chuck,     The     Colt     Twentieth-Century 

Ball    Bearing    Drill I4S       92     148 

Chucking    GTinder,    The    Brynut 236     156    236 

Chucks.  S.  E.  Ilorton  Four-Jaw  In- 
dependent          321    219    321 

Chucks  With  Adjustable  Jaws.  Scroll.  422    286    422 

CIncinnati-Bickford  Tool  Co.: 

Gear   Testing   Machine 63      39      63 

CIncinnati-Bickford      20-Inch      Gang 

Drill     241     101     241 

New    Line    of    Upright    Drills ^49     169     249 

Cinclnnati-Blcktord     2  1-2-.     3-     and 

3 1-2- Foot     Radial     Drills 495     335     495 

Cincinnati  Chuck  Co. : 

Cincinnati    Faceplate   Jaw 852     580     852 

Cincinnati   Electrical  Tool   Co.: 

"Peerless"    Portable    Electric    Chip- 
ping   Hammer    160     104     160 

"Peerless"  Air-Cooled  Portable  Elec- 
tric   Drills   and    Grinders 162     106    162 

Cincinnati     Portable     Electric     Radial 

Drill     ■..673     450     676 

Cincinnati,  Hamilton  &  Dayton  Shops 
— A  Few  Forging  Operations,  Prac- 
tice   in    the.      Ethan    Viall 918  918 

(."Incinnati  Iron  &  Steel  Co.: 

"C'sco"    14-inch    Engine   Lathe 6S6     470     686 

Circinnati   L.ithe  &  Tool  Co.: 

Improvements    in    Ciociunati    Lathe.  415    279    415 

Index   for  engineering,    shop  and    railway 
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Cincinnati  Plan,  Industrial  Education 
— Increasing  the  Supply  and  EJffi- 
clency  of  Machinists — The.  F.  A. 
Geier     223 

(Cincinnati  Planer  Co. ; 
Cincinnati    Two-Speed    Planer  Drive.     70 

Cincinnati  Special  Forge   Planer 695 

Auxiliary    Planing   Head 060 

Planer    Elevating    Device 1038 

Cincinnati    I'laner    Plant,    The    New..   870 

Cincinnati  Pulle.v  Mchy.  Co. : 

ftlotor-Driven     Avey     Sensitive    Drill 
Press     412 

Cincinnati   Shaper   Co.: 

Nos.  3  and  3A  Cincinnati   Automatic 

Gear-Cutting    Machines    150 

Interesting    Tools    and    Methods    of 
Cincinnati    Shops.      Ethan    Viall..  803 
.Cincinnati  Tool   Works  Co.: 

Champion     IS-Inch     Friction     Back- 
Geared    Manufacturing    Lathe 152 

Circle  Into  E<iual  Parts.  Dividing  a. 
George    B.    Grant 032 

Circle  Into  Equal  Parts.  Dividing  a. 
Uol>ert    Wilkinson 754 

Circular  Form  and  Cut-Off  Tools. 
Douglas  T.   Hamilton. 

1     535 

2    620 

Clamp.    .\    Spring   Vise.     Fred    Horner. lo22 

Clamp     Collar.      Charles   E.    Bum^ 665 

Clamp.      Die-.M'akers'.        William      A. 

Painter     842 

Clamp  for  Dlemakers,   Handy.     C.    F. 

Emerson     663 

Clamp,    Hose    Coupling   and 52 

Clamp,     Machinist's     Hand-Screw 604 

Clamping     Device,      Adjustable      Bolt 
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Clamping  Devices.  Furnish  Plenty  of. 
Clamping  Devices.  Luclen  L.  Haas.. 
Clamping     Long    and    Slender    Work. 

O.     R.    Barrett 568 

Clamping   Strap  for  Jigs.     Donald   A. 

Hampson     935 

Clamping     Templet     to     Die     Blank. 

Roy    Plalsted     936 

Clamps.     Emery     Cloth.         Toolmaker 

and     Designer     664 

Clamps.  Handy  Set  of.  B.  H.  Pratt.  404 
Cleaning  Automobiles.  J.  B.  Kemp.  405 
Cleaning  Fluid  for  Fine  Fabrics.     M. 

E.     Canek     937 

Clearance    for    Broaches 750 

Clearance    Space    of    Gas    Engine   Cyl- 
inders.     Herliert  C.   Snow 028 

Cleveland  Automatic  Mch.  Co.: 

Cleveland   Rotary   Magazine   Attach- 
ment        323 

Cleveland   Chuck   Co.: 

Draw-In      Chuck      Attachment      for 

Lathes     694 

Cleveland,    Cincinnati,    Chicago    &    .St. 

Louis  Ry.,  Locomotive   Repair  Shop 

Practice   at   the.      Ethan    Viall 

Cleveland  Collet  &  Machine  Co.: 
.Cleveland    Drill    Chuck 410 

Universal    Collet    422 

Cleveland   Machine   Specialty   Co.: 

Cleveland    Soda    and    Potash    Kettle.   687 

ArlMir  Press   604 

Cleveland    Planer    Works: 

Cleveland    0|»en-Side    Planer 1036 

Cleveland  Punch  &  Shear  Wks.  Co. : 

Multiple    Punch    103S 

Cleveland    Tavist    Drill    Co.:  ' 

Cleveland    Twist    Drill    Co.'s    Shell 

Reamer   .\rlK.r    495 

Clock    and    Watch    Pinion    Machinery. 

Davenport    705 

Clock    Without    Works?,    A 484 

Cloth  Clamps,  Emery.     Toolmaker  and 

Designer     664 

Clough.   B.   M.: 

MVitor-Driven       Combined       Vertical 

Milling   and   Slotting   Machine 511 

Clutch,    Coll    422 

Clutch,    Friction     960 

Clutch,    Lehigh    Rim    Friction 036 

Clutch    Planer   Drive .595 

Clutch.     Rim    Friction 780 

Clutches.    Formulas    for    Cone 120 

Coal     on     Freight     Cars     to     Prevent 

Theft.     Whitewashing     282 

Coates  Clipper  Mfg.  Co.: 

Coates      Mongrel      Gear      Universal 
Coupling   Drive    245 

Power    Chipping    Hammer 505 

Coating    Steel    with    Copper,     Process 

for     574 

Coburn.    Obituarv    of    I>emuel 338 

Coe.   Obituary  of  Edward  T 2.52 

Coffin    Handles   Made?,   How    Are 484 

Cnbstock,    H.    B. : 

Device   for  Winding   Light    Springs.  .1026 
Coils.      Repairing     and      Impregnating. 

Ralph     W.     Davis 982 

Coins.    The   Mutilation   of   L".    S 4S5 

Coins    to     be     Circulated     In    France, 

Aluminum    44 

Colburn  Machine  Tool  Co. : 

Colbum     30-lnch      Vertical      Boring 
Mill     65 

Colburn    Floating    Reamer    Holder. .  327 

Colburn    "New    Model"    Boring    and 
Turning    .Mills    407 

Tool      Outfit      for     Machining     Fly- 
wheels on  the  Boring  Mill 606 

Colbum    24-lnch     Heavy-Duty     Drill 
Press    949' 

Correction     to     Statement     of     Drill 

Press      10:17 

Cold    Heading    Machine 422 

Collar  Clamp.    Charles   B.    Burns 665 

Collar  for  Shafts,    Set 205 

Collars,   Fixture  for  Turning  and  Fac- 
ing.     L.    J.    Getz 2.30 

Collet   Chuck,    Jarvis   Draw-In    Eccen- 
tric        163 

Collet,    Universal     422 

Collets     for     Speed     Lathes,      Spring 

Controlled     779 

Collets   in  the   Lathe,    Finishing  Slot- 
ted.     Robert    Lang 755 
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Color  Due  to  the  Hardeuing.  Remov- 
ing   the.      John    C.    M'onrad 937 

Colton  Combination  Tool  Co.; 

Double    Inserted    Blade    Tool-Holder.  779 

Column  aud  a  Knee,  Machining  a 
Grinder.       Ethan    Viall 7S3 

Combination.     A    Powerful 5Sf> 

Combination    Engine.    Tlie    Internal. . .   635 

Combustion  Engines.  Commercial  Rat- 
ings fur  Internal.  William  D. 
Ennis      603 

Combustion  Engines,  Trize  for  Inven- 
tion   of    Reversing    Mechanism    for..   609 

Combustion  Engines.  The  Calculation 
of  Crankshafts  for  Internal.  D. 
O.    Barrett    610 

Comet.     Halley's    914 

Commercial  Airship  —  A  Criticism. 
The.      Forrest    E.    Cardullo 39 

Compass     Key.     Designer 9.35 

Compass,     Knight     B<'am 695 

Compass.    P.    S.    Anros   Co.'s    Beam...   320 
^Compound     Bending     Forms     for     the 

Bulldozer.       Ethan     Viall 44 

Compound  Pteight  LcK-omotiTe  for  the 
Royal  Hungarian  Slate  lUiihvays, 
Mallet    

C-ompound  Rest,  Turning  a  Radius 
with   a.      Jack   E.    Hailstone 9.30 

Compounding  and  Superheating.  Brit- 
ish  Engineers   on.      Thomas   Reece.  . 

Compressed  Air,  Ejecting  Work  from 
the  Punch  Press  with.  Benjamin 
B.     Toale     227 

Compressed  Air  Receivers.  G.  J.  Mac- 
Fadden     983 

Compressor  Designing — The  Dislribu- 
tion  of   the   Load.      Frank   Richards.    182 

Compressor,  Flick  inger  Combination 
Gas   Engine   and    Air 951 

Compressor  Testing,  Air.  E.  A.  Fes- 
senden     530 

Compressors,    Comstock    Air 681 

Comstock.  George  S.: 

Comstock    Air   Compressors 681 

C^>ncrete  Reinforced  with  Wire,  Suc- 
cess  of   Patterns   of 940 

Condenser     Performance,     Modem 297 

Cone    Clutches,    Formulas    for 120 

Cone  vs.  Geared  Drive.  R.  K.  Le 
Blond     916 

Connecting- Rod  Ends,  Drilling  Bolt 
Holes   In    572 

Consolidated  Press  &  Tool  Co.: 

"Consolidated"  Power  Presses  for 
Automobile     Manufacturing     685 

Construction.  Interesting  Method  in 
Freight   Car.      «.    W.    Harris 

Contributor: 

Face-Plate      for      Eccentric      Piston 

Rings      103 

Defects    In   Jig   Design 226 

Machine  Shop  Practice — Turning 
Gas  Engine  Pistons  In  the  Turret 
Lathe    655 

Controller.  General  Electric  Improved 
Sjieed      767 

Controllers.    Electric    960 

Contrnllers,  Electric  Controller  & 
^Pfg.     Co.'s    .Alternating    Current. . .   RW 

Converse.    Obituary    of   John    H S74 

Conversion  of  Compound  Engineering 
Units,    The.      Julian   C.    Smalhvood. .  1010 

Cook.  T.  W.  G. : 

Small    Inclinable    Power    Press 595 

Coolldge,  M.  A. : 

Industrial  Education  —  Increasing 
the  Supply  and  Efficiency  of  Ma- 
chinists— The    Fitchburg    Plan....   224 

Cooperation,    The    Benefits    of 908 

Coping    Machine,    Hydraulic 75 

Copper,  Brass  and  Aluminum.  Elec- 
tric Welding  of.  A.  E.  Buchen- 
berg    554 

Copper,  Process  for  Coating  Steel 
with      574 

Core    Molding    Machine 1037 

Cormack,    Jr.,    George: 

Making    Leaky    Gas   Engine    Pistons 

Tight     611 

Educational    Duty    of    Gas    Engine 

Experts     646 

Repairing  Cracked  Water  Jackets..  662 

Core    Machine 960 

Corner  Pieces.  Press  Tool*  for  Bend- 
ing.     C.    Petitjeau 231 

Cornering  Tool  for  the  Milling  Ma- 
chine.     Donald   A.    Hampson 51 

Correction  to  Data  Sheet  Article  for 
March     755 

Correction  to  Practice  of  Nordyke  and 
Marmon    Shops     473 

Correction  to  Statement  of  CollHini 
.Machine    Tool    Co 1037 

Correction  to  Statement  of  Sandy 
Hottk    R.     R 338 

Correction  to  Weight  of  Gardner  Ma- 
chine    Co.'s     Grinder 866 

Correspondence  .Methods.  Loose.  Rob- 
ert   Grimshaw     752 

"Corubin,"    A    New    Abrasive 694 

"Cost    of   Power"    Defined 548 

Cost   of  Power  for   Various   Industries.  540 

Cost    of    Radium    •- 3.S 

Cost    of    Special    Tools,    The 113 

Costello.   H.   O.: 

Quick    Adjusting    Micrometer 248 

Cotton  or  Jute  Fibers.  Brake  Shoes  of. 

Coulter  &  M'cKenzie  Mch.   Co.: 

Swaging    Machine    866 

Counterbores  with  Removable  Pilots. 
A.    Dane    4.80 

Countershaft.    Gearless    Reversing 867 

Countershaft  Hanging,  Green  Timber 
for     426 

Counter-Sink,  Hardening  a  Small  Drill 
and.      Joseph    Weaner 56 

Coupling    and    Clamp,     Hose 52 

Coupling  Drive.  Coates  Mongrel  Gear 
Universal     245 

Coupling.  Swivel-Joint  Pneumatic 
Hose 596 
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IliM'p    Hole    ClllllHTS 101 

K\|.iMl,'ii.cs  ..r  II  YcMini;  Tc.l  MiikiT.  151 
HxiHTli'iu'os  nf  II  Vi.uiii:  T.*.'!  M-lk.T.  lil'IV 
Kx|ii>ilriii-.'s  of  II  \oiiiii;  Tool  M'likiT.  n:M 
Ufluoviil  of  cliliis  Wlifii  UiMiliiliii;.  111(7 
'I'ho  Kxpi'i'li'iK'i's  of  II  Voiiiii;  ■I'liol 
miikor     mil 

('ovliii;loii    Miii'liliii.    Co.: 

t'oiuMiii'il    I'nih'li    mill    Slu»iir XIG 

rovliiyloii        riilviTsiil       Slioiir       for 
I'hiiiiiii'ls.     Anglos    mill    I'liitos.  .  .  .   777 

Cox   &   Co.,   J.    Kllluioio: 

Cox     I'lpt'    iiiiit    'I'lihi'    Ili-mttiiK    Mii- 
I'hliios      410 

Ci-iit'klii;r   of    .\liiiiiliiiiui    CastliiKN 8ir> 

Cniii,    .liiiiios: 

SiiKBi'slloiis   for  II    M'oilpl    Hliii'ksiiillli 
Shop      UM 

CrHiu'  Billet  Ilotiilor.  .lohiistoii  \ 
Jt'iiiiliii;s    ,S(»i; 

Criiuo  Co. : 

Conil'liu'il     IIiiiul     mill     I'owiM'     I'lpo 
jriiililiio    rill 

Crimp   III   llii'  World.   Tlic  Lnrgest....      l.s 

Criiiii'S  III  Itoiiiioko  Sliopn  of  Norfolk 
&    W.'stiMii    Rnllroiirt 

Crniies,  Ciilniliitloii  of  I'illiir.  I'liarli'S 
A.    Srliriinz    S 

Crniik-rnso,  Ilorhic  mid  Milling  Op- 
eriitlons    on     .Aliiiiitiiiini S6S 

Crnnk-Clise    I'rolili-m.    Tlio lIoS 

Crank  Handlr.s.  .Sociirinp.  Donald  A. 
Ilampnon     l42 

Crank.  Trlze  for  a  Safot.v  .Vutouiobllo.    IKl 

Crankshaft  with  Thermit.  Welding  a 
I.artre     0C3 

Crankshaft  Work,  Le  Blond  Heavy- 
Diit.v    Lathe    Kqiiipped    for lo3 

Criinkshnfis  for  Internal  Combustion 
BliiTlnes.  Tile  Calrnlatlon  of.  I).  O. 
Barrett    610 

Crank    Shaiwrs.    New    Line   of   Kell.v..   490 

Cream  Separator.  The  United  States. 
Ralph     E.     Flanders 359 

Creseent  Mdehiiie  Co. : 

Safet.v    Head    for    Woodworking    Ma- 
ehlne     R6.8 

Croft,    E.    Ua.v: 

Solution    for    Clearing    Blue-Prints.  937 

Crouraek.  J.  T. : 

Serajier   Made    from    Square   File...  934 

Crosh.v.    V.    v.: 

Tool-Holder    Designs     475 

Laps   and    Points   on   Lapping 480 

Exnmilles    of    Box-Tool    Design 722 

Cross-Overs,    Frogs.    Switehes   and....  830 

Cross-Seetion  Paiier  Under  Tracing 
Cloth,  Drawing  with.  Kail*  W. 
Davis     232 

Cross-Sections  for  Various  M'ateriiiis. 
Chart  of.     C.    B.   Cuaney,   Jr tMi2 

Crossings,  Abolishment  of  Penn  R.  R. 
(Irade    

Crossings  on  the  Pennsylvania  U.  R., 
Kllnilnatlng   Grade    

Crown-Brasses  Directly  Into  Loco- 
motive Driving  Boxes,  Casting. 
Ethan    Viall    

Crowns.  Dies  and  Methods  for  Mak- 
ing   Watch.      Geo.    J.    Murdock 2153 

Crucible  Furnace  Construction  for 
Gas   Fuel.      E.    W.    Beardsley 848 

Cryder   &    Co.: 

Roiison    Universal    Wrench 337 

Cup  in  the  Wrist-Pin,  Grease.  Aus- 
tin    i;.     Johnson 753 

Cupola,    Record   Heat  for  a   Small....  984 

Curtis.    Roderick    Perry.    Obituary    of.     76 

Curliss,     Glenn     H..     The     Man,     The       • 
.Aeroplane    and     the    Motor 126 

Curve  of  Large  Rjidius.  Milling  At- 
tachment for  Machining  a.  Clias. 
O.    Klein    660 

Curved  Machine  Members,  Stresses  In.  290 

Curved  M'achlne  Memliers  Under  Ec- 
centric Load.    The  Design  of i03 

Cutler-Hammer  Clutch    Co. : 

Improved    Lifting   Magnet SI9 

Cutler-Hammer   M'fg.    Co.: 

Cutler-Hammer      I*ressure-{ 'on  trolled 
Speed    Regulator    72 

Cut-off  Tools.  (;lreuliir  Form  and. 
Douglas  T.   Hamilton. 

1     53.'i 

2    «2» 

Cutter.   Accurate  Setting  of  the  Bevel 

Gear.      Warren    B.    Thompson 266 

Cutter     iind      Tool     Grinders,      Miami 

Plain     and     Universal 51IO 

Cutter.     Brown    &    Sharpc    New    Type 

Face    Milling     764 

Cutter,     Centering     a     Shaft    With     a 

Milling.       Arthur    Z.     Wolganiot 405 

Cutter   Grinder.    Improvements    in    the 

Woods    Universal    Tool    and 611.3 

Culler    Grinding    Head    for    B.     &    S. 

Universal     Griudlng     Mmliliies :I26 

Cutter.     Improving     the     Output    of    a 

Keyseii  t     529 

Cutter,     Inserted    Tooth    Milling 779 

Cutter,       National       giiadru|iie-Spiiidle 

Bol  t     .'■,0(1 

Cutter  Tools.  Multiple.  W.  S.  Giele..  979 
Culler     when     Keyseutlng.     Centering 

Shafl  with  .Milling.  H.  E.  Wood.  140 
Culler  with  liiscrled  Teelli.  MlUliig.  .'itHl 
Cutting     a     lioiilile     Tlireiid.        Frauds 

W.     Shaw     229 

I'littjiig     Bevel     Gear     Teeth — A     New 

Methotl    of    Obtaining    the    Set-Over. 

Ralph     K.     Flanders 259 

Cutting  Bcvil  Gems,  I'lormei-M  for,..  .397 
Cutting    .M'lichliie,     (ireiner    Automatic 

Wire    Slriiighlenlng    and 861 

(Jutting  Machine,  Rowliuttom  Cam...  414 
Cutting  M'achlne,   Wallliiim  Automatic 

Pinion     772 

Index    for    engliieerliig,    shop    and 
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CiKlliig.       Nut       Tupping      mid       Pipe 
270    406        Threading    Machine.    "1111110   Giant" 

Bolt      772     5.'!2 

184     280    Ciitlliig OIT      and      Centering      Lathe, 

■jas     4lH         Axle     51)7     413 

299     451     Culling  Dff     and    Cenleriiig     Mnchllie, 

426     l»2ll         Fawciis    vVxIe     

562     k;IIi    CiilllngOIT     Machine.     Bethel 779     539 

619     1KI7     Culling  (IIT    M'aclihie,    Cold    Saw 1038     7H) 

CilMliig  HIT     .\lac-liliic.     liorbin     Heavy 

CkS;!   1011         Duly      158     1113 

Cullllig-off      Machine,      Newlon      Cold 

2;i2     3:16        Saw      759     519 

Cutting  (lIT     Mac'hliie,     WMey     &    Rus- 

537     777         sell    Tlireadlng,    Tupping    and 857     585 

Ciitllngoff    Saw.     Cold 595     411 

Ciilllng-OfT     Saw.     Northern     Miiehlno 

274     410         Works     "l.ltllc     Giant" 594     410 

51)9     815    Cntlliig    Small    Spur    Geara    In    Special 
Seuil-Anloniatle      Machine.        VS.      H. 

Weiss    547     371 

M     lOI     Cutting    Speeds    6S       34 

Cutting  Square  H<ile8  on  a  Kcyseatlng 

,V.)1     .S66        .M'achlne.       Ethan    Vlall 348 

Cullers,      .Apparatus     for     Hardening 

.Milling      8;18     566 

;t,M      511     Cutters,      Compiiratlve      Elllclency      of 
24       48         High  Speed    Steel    and    Carbon    Steel 

M'illliig     

612     (.Gutters,     Errors    In    Grinding    Tapered 
Reamers     and     Milling.       H.     A.     S. 

S        Howarth     305     201 

Cutlers.    Fixture   for  Grinding   Radius. 

5!M>     868        Jig    and    Tool     Designer 228     148 

439     655     (Milters    for    a    .Tolibiiig    Shop,    Making 

Gear.      Jack    Flnlay 1019     691 

86     142     Cutters    for    Jobbing    Shops,     How    to 

113         Make     938     634 

Cutters,  Iiength  of  Recess  lu  the  Bore 

6.59     963         of     .Milling     2!>8 

Cutters,  Nicked  Tooth  Milling.  Alpha.  659    443 
97     153    Cutters,     Tool-Room    Case    for    Gear. 

L.     H.    Georger 936     a32 

Cyanide  Baths,  FMrnace  for  Lead  and.  422    286 
Cvlinder     Boring      Machine,      Andrew 

330     430       "Automatic     329     225 

Cvlinder       Boring      Machine,       Baker 

239     359       "Bros.     No.    0 319     215 

Cylinder  Boring  Machine,  Baker  Two- 
Cylinder    Automatic    678     4(52 

596    868    Cylinder   Boring   Machine,    Beaman   & 

,     "Smith     Vertical    Two-Spludle 670    454 

633    937    Cvlinder    Boring    M'achlne,    Four-Spin- 

"dle T80    540 

630    984    Cylinder    Boring    Machine.    Newton...  335    231 

Cylinder    Diameters   for   Air   Compres- 
315     475        sors,      High-Pressure.       J.     William 

320     480        Jones     1009 

490     722    Cvlinder   Glands,    New    Design    of    Ily- 

830        "dranlic.       Benjamin     Brownstelii 901      613 

Cylinder    Liner,    Improved    Hydraulic. 

Benjamin    Brownstein     1025     697 

152     232    Cylinder  Replacement  Practice   at   the 

Juniata  Shops.     Ralph  E.   Flanders. 

446    662    Cylinders  and  Beds— Foos  Gas  Engine 

Co.,     Machining     Gas     Engine     Fly- 

713         wheels.      Ethan    Vlall 619     419 

Cylinders  and   Pistons  for  Automobile 
352       'Engines.    M'achlning.      Harold    VVhll- 

Ing    Slauson    351 

Cylinders.    Boring    132      76 

443    Cylinders.     Clearance     Space     of    Gas 

"Engine.      Herbert    C.    Snow 928     624 

Cylinders.    Grinding    Gas    Engine 908     62U 

Cylinders,     Relief     Valve     for     Steam 

576     848         Engine    m 

Cvllnders   to  a   Locomotive.    Fitting   a 
233     337        New   Pair   of.      A   Canadian    Parlfle 

Railway    Apprentice    

513     753 

52      76    Dam    Across   the    Niagara    River.    The 

Projected     -> 

126    Dane.    A.: 

Counterbores     with     Removable     I'i- 

iots      •ISO     320 

444     (Mil)     DangerfieUI,    James: 

194     '>90        Callperilig    over    Flanges 1024     096 

Darbyshlre,    II.: 

292        yJViiidlng     Economy     9'.;5     621 

Data   oil    Drawings,   Necessity   of   Put- 

169     249         II"!-'    "'I     .-••J   ■•.■.••■■,•■  W ''"'' 

Dala   Slicet   Article  for  March.  Correc- 

thm    t 755     515 

48       7"     Data     Sheets— A    Way     to    Use    them, 

MACHINERY'S.      W.    A.    Warinan..   2I>4     132 
DaveniMirt  Machine  Tool  Co.: 
„.„     ^.,^        Multiple    Spindle    Automatic    Screw 

J;       'eS  Machine     781     541 

4J9     1,29         Daveiiiiort   Cloi'k    mid    Watch    Pinion 

M'aclllnery     "65     .'i25 

Davenporl.    W.    S. : 

I kin's       Dividing       Engine— Early 

4116     .'.IMl  Machine     Tools     985 

Davids,   Jiinu's: 
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Dangerous       Oxy-Acetylene       Appar- 

269     405  atim     751     511 
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Davis,   James  I',: 

A     Convenient     Bulletin-Board 929     625 

21.2     326    Dnvia,    M.    E.: 

Slide    Rule    for    Helical    Spring    Cal- 
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lli;i8        son      349 

Dcllectlnii   of    Hemn    Uniformly    Loaded 

158         for    Pari     of    Its    Leliglh.      G K. 

Barren     116 

759     He  Laval   Steiiln   Turbine  Co.: 

Steam     Turbine     llrlveii     I'enlrlfiigal 

857  Boiler    Feed     Pump 597     413     597 

595        Self-Ciuilal 1       Turbine       Pumping 

Engine     '  •  <1'J0    474     090 

59-1     De     Laval     Stemii    Turbine,     The     Im- 

liroved     10  10 

llelawiire  &   llnilsiui   Articulated   Coin- 

547        iioiiiid    locomotives    704 

68     He   Mile.    A.  J.: 

.M'eclianlcs*     Slothoscoiie     or     ,^'oiind 

Tninsmllter     4113     267     403 

Departments,      Closer     Itelatious     Be- 

838         tweili      816     560     810 

Depth     Gage     for    Tallstock    Drilling. 

Fred     iloriiei-     9,'i4     O'lil     '.i:!4 

179     Derlllon      I'lirhible      Form      of     Brinell 

Ilardiioss     I'csling    Machine 647  617 

ncriviitlon    of    Bevel    Gear    Formulas. 

305         Raliih     E.      i.'lauders 408  468 

De   Saniio.    Waller: 

228         Beam   CalilKO-   for  Wheel    Work 'J6 

Design    and    .M'mnifailiire    of    a    Hlgli- 
1019        Grade    Motor    Car,    The.       Ralph    E. 

Flanders      W' 

938    Desicn,   Chinese   Methods  lu 290     194     2'.lO 

Design    of    Aeronautic     Motors.     Sug- 

298         gestlons   in   the.      Harry    E.    Dev 648  618 

(>59    Design    of    Curved    Machine    Members 

Under    Eccentric    I-oad 292  292 

936     Design    of    Hachine    Legs 58       341       58 

422    Designer: 

Suggestion    Box    in    Factory 842    570    842 

329         Plainer    Letters   and    Figures    In    the 

Drafting-Room    and     Shop 929     625     929 

319         Home-.Made     Section     Liner 935     (131     9.35 

Compass     Key     935     mi     9.35 

678        Cover   for    Drawing-Boarrt    936    032     936 

Designing      a      Gasoline      Locomotive. 

070        Morris    A.    Hall S4 

Designing     and    Inventing 034    434     634 

780  Designin'.-    Eccentrically    Loaded    Bolt 
335         and     Rivet    Groups.       Harry     Gwin- 

ner    739  739 

Designing — The     Distribution     of     the 
1009        Load,     Compressor.        Frank     Rich- 
ards     : 1.82  180 

901     Desrochers,   George  H. : 

Deep    Hole    Calipers 40.-,     209     405 

1025    Detrick  &  Harvey  M'achlne  Co.: 

Detrlck   &  Harvey    No.    1    Horizontal 
976            Drilling,    Boring   and   Milling   M'a- 
chlne         322     218     .•!22 

Detroit    Industrial    Exposition 1039     711   1039 

619    Developing      the      Sheets      (or      Steel 
Spouts.     Laying-Out     and.      Charles 

E.     Evans     570     386     579 

Devices,    .Transmission    75      51       75 

132    De      Vilbiss      Pliers.      Making       the. 
Ethan  Viall. 

928  1      717     4.'v'i     717 

908  2      810     .',54     SIO 

Dey,  Harry  E. : 

Suggestions    in    the   Design    of   Aero- 
nautic   Motors    MS  648 

Diagrams     for     <:othic     Letters     and 

524         Figures.      Carrington    C.    CariSS 667     3a'!     567 

Dials.     Milling     Index 400     264     4(K) 

Diameters  with  a  Bevel  and  Scale,  Ob- 
taining          .53       29       .53 

■*     Diamond   .Machine   Co. ; 

Diamond     Machine     Co.'s     Polishing 

Mncblne     687     471     687 

■^'0    Diaphragni    l,eaves.    M'aklng    Pins    tor 

,„„,         Iris.      Walter   Gribben 282     1.86    282 

'"-^    Die.    A    Bending.      Engineer 140       .84     14:1 

„„^     Die.    Adjustable    Screw    Cutting 674      158     674 

^-•>     Die    and    Surface    Grinder 590     412     596 

Die-BiKls     or      Bolsters      for     Presses. 

Dorbro      3(;7     247     367 

_,.^     Die,      BIckford      &      Washburn      Tap 

755         ,p|,^| 1,1^      853     581     81)3 

„„,     Die     Blank,     Clamping     Templet     to. 

-»■'         Rov     Plalsted      936     6;{2     936 

Die  BImik   in  Ihe  Lathe,  Facing  a.     L. 

Rosenlhiii     935     631     935 

'"'     Die.      Uniil-llp     Reversilile-S  e  c  I  1  o  n 

.,,-         Bending      1023     l',;iolo:3 

'*''    Die    for    Ellliille    Gears,    Punch    and. 

W.    J.     M'cDevllt 891 

Die  for  Piercing  Angiiiiir  Stock.  Punch 

and.       Charles     Weslow 1020     692  1020 

.,.,„     Die    Grinder.    Geometric    Chaser 943     6'i9     943 

"-'    Die,    Lapping    a    SlJilng   and    Swaging. 

A.     S.     Gun 844     572     814 

,,,     Die-Makers'      Clamp.         William      A. 

^••'         Painter     842     570     812 

„...    Die-Making  Methods,  Out-of-Date.     F. 

O'"*    .     B.     Shallor     807     551     807 

,i.„»    Die  Operation  and  Construction  of  the 

"-'*         Sub-Piesa.       Rov     Plalsted 0'22  922 

Die    Shariienlng    Machine 422     2,86     422 

_„„    Die  Sinking  and  Shop  Practice  in  the 
„r,„         Arms!  long      Bros.       Plant.         Ethan 

y«8        Viall 284      1.SS     284 

,.,    Die    Slotter,     Motor-Driven 694     4T8     694 

,".']     Die.    Smart    Hound    Adjustable 148       92     148 

'i''     Die-stock.     Handy XW,     •.•.'12     .'l.'hi 

-"'•'    Die  Stock,    Pipe     960     056     9(111 

2,.(2    Die    Work    In    the    Bench    Lathe,    Jig 
a'uo        mid.     A.  L.  Mourail. 

"  "  1  2'22     1  12     2t;'J 

.,„.,  2      311 1     2(lO     .'lol 

Die    Work,    Some    Kinks    for    Punch 

300         and 1017     IW'.l    lii|7 

„„,     Diiiniikers,   Handy  Clamp  for.     C.   F. 

"-'         l-ancrsou    IKti     1-17     lli'v'i 

805     I'l''^   '""'    Methods    for    Making    Walcli 

Crowns.       Geo.    ,1,     Murdock 2lk'l 

104     Dies   and    Pniichca   for   M'aklng    Nuts.    110      7ii     110 
editions    lu    coliiiniis    heailiHl    "I'liig.    Slmii    Ry." 


Bng. 
Dies    for    CoverlDg    Buttons.      Charles 

Weslow     30 

Dies     for     Hollow     Rivets,     Dnuvlng. 

Charles    Weslow    134 

Dies,   Hardening  SmnU   Blanking.     H. 

J.    Bachmann    560 

Dies  on  Thick  Stock,  Use  of  Sub- 
Press.      Frank   B.    Shailor 938 

Dies,  Pipe  litters'  Kink  for  Starting.  752 

Dies,     A'anadium-    Forging 337 

Differential  Screw  Fallacy,  The.  Wil- 
fred   Lewis     752 

Dimensions  of  .\cnic  Standard  Thread 

Parts,     <'oniplete     COD 

Dimensions    of    Gears    from    Samples, 

Dotprniining.     E.    Winslow  Baxter.   808 
Disk    Brake.    Formulas    for    Calculat- 
ing   a    Friction.      John    Will 485 

Disk  Brake,  Mean  liadlus  of  the 
Frlctional    Forces    of    a.      John    S. 

Mj-ers     <>^ 

Disk     Grinder     240 

Disk    Grinder,    Besly    Horizontal 74 

Disk    Grinder,    No.     7 422 

Dividers,       Micrometer      Attachments 

for   Setting.      L.    E.    Kramer 483 

Dividing    a    Circle    Into    Equal    Parts. 

George    B.     Grant 032 

Dividing    a    Circle    into    Equal    Parts. 

Uolicrt    Wilkinson     7.=34 

Dividing    Engine  —  Early    Machine 

Tools.    Donkin's.     W.   S.   Davenport.  985 
Dividing   Head.    Kem.psmlth    New   Uni- 
versal         604 

Dividing  WTieel,   Working  a  Precision.  545 

Dodge,    Obituary    of    Thomas    H 699 

Donkin's  Dividing  Engine — Early  Ma- 
chine Tools.      W.   S.   Davenport 985 

Donnerberg,  H.: 

Adjustable    Electric    Lamp    Bracket 

for    the    Shop 140 

Don'ts  for  Draftsmen.  H.  E.  Wood.  962 
Don'ts  for  Machinists.  H.  E.  Wood.  540 
Don'ts    for    Pattern-Makers.       H.     B. 

Wood     366 

Don'ts    for    Planer    Men.      Donald    A. 

Hampson    809 

Don'ts   for   Screw   Machine   Operators. 

Paul    W.    Abbott 230 

Dcm'ts  for  the  Prevention  of  Acci- 
dents in  the  Machine  Shop.     H.   P. 

Wentworth     939 

Donley,  W.  II.: 
Labor    Conditions    in    American    and 
German      Machine      Shops      and 

Foundries     1 005 

Dorbro : 

Die-Beds  or  Bolsters   for  Presses...  367 
Dorman,  J.  H. : 

Tapping   Attachment    IO37 

Dotting      Arrangement,       A      Simple. 

Fred   Horner    930 

Dovetails,  Tool  for  Planing.  J,  Gray- 
Card     •.   7,'i5 

Drafting-Board,     Sixty-Degree     ^S 

Drafting    Machine,    Key-Operated 1003 

Drafting-Room  and  Shop,  Plainer 
Letters  and  Figures  In  the.  De- 
signer      921) 

Drafting-Room      of      the     Taft-Pierce 

Manufacturing    Co 8.31 

Drafting     Table     245 

Drafting    Table.    Fritz    "Ideal" 50.3 

Draftsmen.      A      Kink      for.        J.      H. 

Schultheiss     310 

Draftsmen.  Don'ts  for.  H.  E.  Wood.  962 
Drainage    in    One-Story    Shop    Design, 

Light,     Ventilation     and 612 

Draw.     Learn    to 206 

Drawing    and    Broaching    Press 867 

Drawlng-Board.  Large         Compact. 

Ralph    W.    Davis 54 

Drawlng-Boards,  Cover  for.  Designer.  936 
Drawing     Dies     for     Hollow     Rivets. 

Charles    Weslow    I34 

Drawing    Outfit,    Convenient.      Martin 

Joachimson  308 

Drawing  Press,  Ferracute  Double- 
Crank    Toggle-Joint    163 

Drawing  Seamless  Automobile  Lamn 
Hoods,      Tools     for.        William     A. 

Painter     454 

Drawing   Stand    596 

Drawing   Table.    Swinging    Ink-Bottle. 

Holder    for.       H.    J.    Kennedy 52 

Drawing  with  Cross-Section  Paper 
Under    Tracing    Cloth.       Ralph    W. 

Davis     232 

Drawings,    Filing.     James    Davids 228 

Drawings.    Necessity    of    Putting    All 

Data    on    ,503 

Drawings.  .Some  Economies  In  Mak- 
ing.    W.    E.     Wilkinson ,SflO 

Drawings  Wooden.  W.  H.  Sargent.  833 
Dreses  Machine  Tool  Co. : 

tTnlversal    Monitor    Lathe 249 

Dreses       20-Inch       Full       Universal 

"Monitor"    Lathe    325 

.36-Inch    Radial    Drill 423 

Dreses  Power  Feed  Screw  Machine.  509 
Dreses     Electrically-Driven     I6-Ineh 

Universal   Monitor  Lathe 764 

Dresser,   Marbach,    Emery   Wheel 593 

Dresser,     "Star"    Grinding    Wheel 866 

Drier,    Steam    Heated    Sand 

Drill,  Alternating-Current  Portable..  491 
Drill     and     Counter-Sink.     Hariicning 

A    Small.      Joseph    Weaner 66 

Drill.      An     Extension.        Chester     L. 

Lucas     144 

Drill    Arm,    Handle    for    BadlaK      W. 

F.     Oliver     573 

Drill,     Barnes     15-Inch 862 

Drill.    Barnes    24-Inch    Upright 246 

Drill,    Breast    248 

Drill,   Celtor  Taper  Shank  Twist...'..  503 

Drill    Chuck    : . .   205 

Drill    Chuck,    Almond    Geared 498 

Drill    Chuck,    Cleveland 419 

Drill  Chuck,  The  Colt  Twentieth-Cen- 
tury    Ball-Bearing      148 

Drill,  CInoInnatl-Blckford  20-Inch 
Gang 241 


Shop 
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14 

30 

78 

134 

376 

560 

634 

512 
233 

938 
752 
337 

512 

752 

483 

609 

898 

325 

485 

169 

50 

286 

924 

249 

74 

422 

323 

483 

628 

932 

514 

754 

344 
369 
483 

504 
545 
699 

84 
658 
373 

140 
962 
649 

246 

3G6 

553 

809 

150 

230 

635 

039 

1005 

247 

367 

TJO 

1037 

626 

930 

515 
168 

755 
248 
1003 

625 

929 

165 
343 

S31 
245 
503 

206 
658 

310 

962 

134 
595 

206 
867 

30 
632 

54 
936 

78 

134 

204 

308 

97 

153 

303 

454 

412 

596 

28       52 


152 

2,32 

148 

228 

260 

396 

561 

833 

169 

249 

221 

325 

287 

423 

349 

509 

524 

764 

409 

593 

594 

866 

606 

331 

491 

32 

56 

88 

144 

389 

.573 

590 

862 

166 

246 

16S 

•its 

343 

503 

133 

205 

338 

498 

■2s:i 

419 

92 

148 

161 

241 

Eng, 
Drill,      Cincinnati     Portable      Electric 

Radial     675 

Drill,    Double-Uead    Traverse 960 

Drill,    Electrical    Radial 1037 

Drill,    etc.,    Ashcroft    Valve    Grinder, 

Breast     780 

Drill    for    Paper,     A 139 

Drill,     Four-Splndle     ' 248 

Drill,    Fox    Multiple    Spindle    421 

Drill   Grinder,    Automatic   Twist 1027 

Drill    Grinder,     Improvements    in    the 

"Yankee"     328 

Drill,     Heavy-Duty     R.adlal 867 

Drill,   Henry  &  Wright  Multiple  Spin- 
dle      1037 

Drill.    "Hlghpower"    Twisted 74 

Drill    Holder,    LInsley    Lathe 953 

Drill.     Holtzer-Cahot    Universal 336 

Drill.    36-Inch    Radial 423 

Drill,    Inventor   of    the   Sensitive 574 

Drill  Jig,  Simple  Method  of  Making  a. 

D.     O.     Barrett 1020 

Drill,    Kern    High-Speed    Sensitive 854 

Drill.    Kern    25-Inch    High-13peed    Up- 
right        591 

Drill.  Langelier  Six-Spindle  Gang...  247 
Drill.  I.eland  Sensitive  Multi-Spindle.  330 
Drill,    Mechanics'    Machine    Co.'s    No. 

32    Upright     691 

Drill,    Moline    Continuous    SIxSplndle.  .503 

Drill,    Moline    Multiple    Spindle 500 

Drill.   Moline  Multiple  Spindle 1034 

Drill.      Motor-Driven     Sensitive 74 

Drill.    Mueller    Radial 770 

Drill,    Need   of    a    Level    on    a    Motor. 

A.     Nielsen     .' 569 

Drill,    Portable    Electric 779 

Drill   Press  Chuck   for  Round  or  Flat 

Stock.      Machinist    311 

Drill    Press,    Colburn    24-Inch    Heavy- 
Duty     049 

Drill     Press.     Davis    Milling     Attach- 
ment and  Compound  Table   for  the.  151 

Drill    Press,    Elmore  Sensitive 951 

Drill  Press,  Friction-Driven  Sensitive.  867 
Drill   Press,   M'anufacturing  the  Sibley 

High-Speed     1040 

Drill    Press,    Milling    Attachment    for 

the     249 

Drill    Press,    Mtodern    20-Inch 861 

Drill    Press.    Motor-Droven    Avey   Sen- 
sitive       412 

Drill    Press.    Plate    Locating    Fixture 

for.      C.    F.    Emerson 567 

Drill    Press,    Sibley    High-Speed 244 

Drill     Press,     Support     for     Centered 
Work  on  the.     Charles  E.   Bums...  664 

Drill    Press    Vise.    Mitchell-Parks 160 

Drill    Press    Valve    Grinding    Attach- 
ment.     A.    G.    Kenyon 395 

Drill  Press,  Variable  Speed  Sensitive.  422 
Drill     Press     with     Positive     Geared 

Feed.    Hoefer    62 

Drill    Press   with    Universal    Table 75 

Drill  Presses,   Automatic  Tapping  At- 
tachment   for    Barr 680 

Drill.    Rockford  Ten-Inch   Bench 240 

Drill,    Sibley    High-Speed    Geared 497 

Drill,    Snyder    20-Inch 1034 

Drill     Socket     110 

Drill    Socket    ,S(!6 

Drill.    Standard    Improved   Oil    Tulie..  945 

Drill.    Starting   a.      J.    R.    Rand 847 

Drill,    Tapping   .Attachment  for  Sensi- 
tive     512 

Drill,    Ten-Incb     Floor 503 

Drill.     The     Phillips     Babbitt     Metal 

Lock      763 

Drill.    Twenty-Inch    .337 . 

Drill.    Universal    Triple-Geared  Radial.  867 

Drill.    Willey    Motor-Driven    Bench 591 

Drill.        Willey        Portable        Electric 

Breast     693 

Drill    with    Base    Plate    and    Spindle 

Feed.    Moline   Multiple   Spindle 673 

Drill   with    Four  Heads,   Barnes   Hori- 
zontal    Radial     412 

Drilling    and    Facing    Machine.    Four- 
Head      961 

Drilling   and   Facing  Machine,    Hoefer 

Connecting-Rod     957 

Drilling   and   Milling   Machine 75-" 

Drilling    and    M'llling    Machine,    Hori- 
zontal   Boring    337 

Drilling   and   Milling   Machines.    Pawl- 
ing   &    Hamischfeger    Horizontal...  581 
Drilling     and     Tapping     Attachment, 

Multiple     .107 

Drilling     and     Tapping     Attachment, 

Multiple     

Drilling  and  Tapping  Machine,  Barr.  .1034 
Drilling   and    Tanning    Machine.    Kern- 

15-lnch     152 

Drilling  .Attachment.  Right-Angle...  960 
Drilling    .Automobile   Frames,   Jig  for. 

J.     F.     Richman 400 

Drilling     Bolt     Holes     in    Counectlng- 

Rod     Ends     572 

Drilling.  Boring  and   Milling  Machine, 

Detrlck  &  Harvey   No.   1   Horizontal.  322 
Drilling    Depth    Gage   for   Tail    Stock. 

Fred   Homer    934 

Drilling    Machine,    Barr    No.    7    Tool- 
maker's     577 

Drilling    M'achine.    Combined    Vertical 

Milling    and     695 

Drilling    Machine.    Gang    Radial 329 

Drilling    Machine,    Newton    Two-Spiu- 

die   Locomotive    Frame 149 

Drilling    Machine,     Rockford     Adjust- 
able   Column    Gang 497 

Drilling     Machine.     Special 960 

Drilling.     Tapping     and     Milling     M'a- 
chine,  Rochester  Horizontal   Boring.  945 
Drills,   American  Two-Foot  and  Three- 
Foot    Radial     156 

Drills     and     Grinders,     Peerless     Air- 

Cooled    Portable    Electric 162 

Drills       and       Reamers,       Drive       for. 

Bruce     C.     McAlpIne 143 

Drills,    Automatically    Sharpening    the 
Bits   of    Rock 
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459 
656 
709 

675 

960 
1037 

640 
83 
168 
285 
699 

780 
139 
248 
421 
1027 

224 

695 

328 
867 

700 
50 
649 
232 
287 
390 

1037 
74 
953 
336 
423 
574 

692 
582 

1020 
854 

407 
167 
226 

591 

247 
330 

475 
343 
340 
706 
50 
630 

691 
503 
500 
1034 
74 
770 

385 
539 

669 
779 

207 

311 

645 

949 

95 

647 
595 

151 
951 
867 

712 

1040 

169 

589 

249 
861 

276 

412 

383 
164 

567 
244 

448 
104 

664 
160 

259 
286 

395 
422 

38 
51 

62 

75 

464 
166 
337 
706 
70 
594 
641 
575 

6S0 
246 
497 
1034 
110 
866 
945 
847 

352 
343 

512 
503 

523 
233 
595 
407 

763 
337 
867 
691 

477 

693 

457 

673 

276 

412 

657 

961 

653 
■  51 

957 
75 

233 

337 

397 

581 

413 

697 

706 

442 
1034 

96 
656 

152 
960 

264 

400 

388 

572 

218 

322 

630 

934 

393 

577 

479 
225 

695 
329 

93 

149 

337 
65« 

497 
960 

641 

945 

100 

156 

106 

162 

87 

143 

986 

Eng. 
Drills.    CinciuiKili-Eickfoid    2  1-2-,    .•?-. 

aud    3  1-2-Foot    Radial 405 

Drills.    Heavily    Designed    Radial 960 

Drills.    Improved   Upright   and    Radial.  961 
Drills,    Mechanics'    Machine    Co.'s   20- 

and    26-lDch    Upright    Gang 159 

Drills,    New   Line   of   Upright 249 

Drills,    Rockford    Afultiple    Spindle. ..   411 

Drills,    Rockford    Sensitive    Bench 762 

Drive.    A    Variable    Lineal   Speed.     Ed- 
ward  Person    49 

Drive,    Cincinnati    Two-Speed    Planer.     70 

Drive,    Clutch    Planer 595 

Drive.  Coates  Mongrel  Gear  Universal 

Coupling     245 

Drive,    Cone    vs.    Geared.      R.    K.    Le 

Blond    016 

Drive   for   Drills   and   Reamers.     Bruce 

C.    McAlpine    143 

Drive     for     No.     00     Screw     Machine, 

Motor     605 

Drive    for    Pond    Planers,    Electrically 

Controlled    Reversing    958 

Drive     for     '  "Sta  r' '     Lai  hes,     Seneca 

Falls    Motor    330 

Drive.     Four-Belt    Planer 595 

Drive   in   the   M'achine    Shop,    Electric.   290 

Drive,   New  Tj'pe  of  Chain 1039 

Drive    of   Turbine    Pumps.    Electric...  2G9 
Drive,    Punch    Presses   with    Westing- 
house    Motor    59G 

Drive,   The   Bateman    Planer.     Joseph 

G.    Horner    709 

Drive,    Turbine   Pump    Motor 291 

Driver,    Screw    74 

Driving    Block.    Nicholson 594 

Driving      Bos     Manufacture     at     the 
Juniata     Shops — Locomotive     Build- 
ing at  Altoona.     Ralph  E.  Flanders. 
Driving  Boxes,   Casting  Crown-Brasses 
Directly     into     Locomotive.       Ethan 

Viall     

Driving   Boxes,    Center   Rest   for.      A. 

G.     Johnson     313 

Driving    Boxes.    Forging 50 

Driving   Boxes,    Laying  Out    and   Bor- 
ing.     A.    G.   Johnson 

Driving  Boxes,  Machining  Locomotive. 

W.    H.    Snyder 

Driving      Machine,      Reynolds     Radial 

Screw    335 

Driving  Wheels  in  a   McCabe  Double- 
Spindle  Lathe,   Turning  Tjocomotive.  S70 
Drives,    Locating    Angle    Belt.      Glas- 
gow        116 

Drop  Forging  Co.: 

"Spartan"    Chain   Pipe   Wrench 595 

Drop     Forgings,     etc.,     Heating     Fur- 
naces   for    595 

Drop-Flammer     Design,      Board.        H. 

Terhune      208 

Drop    Hammer,    Large    248 

Drop  Hammers,    Line    of   Poppet 74 

Dry-Plate   Photography,    Time   of   Ex- 
posure  for    399 

Drying     Machine.      Centrifugal     Hot- 
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isb.     Snap     '. 481     321     481 
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euiale.      A.    L.    Moiirad 713 
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ment        691 
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chine     695     479     695 
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Gas  Check  for  Big  Guns,   A.      Robert 

O'Neal      477 
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New     Rotary.       Chester    L.     Lucas. 

John    J.    Ross    61 5 

Gas  Engine  Jigs,   Two.    J.   F.   Merrie- 

lees     1.38 

589    861     Gas      Engine      Piston      Manufacture, 

Point   in.     John   Reed 752 

Gas     Engine     Pistons     Tight,     Making 

Leaky.      George    Cormack,    Jr 611 

Gas    Engine.    Water    Required    to   Cool 

a.      S.    H.    Sweet 288     192    288 

Gas  Engines  for  Boat  Propulsion.  Re- 
markable Possibilities  of  Gas  Pro- 
ducers   and    Producer 298 

Gas  Engines  for  Factory  Use.  Instal- 
lation  of  Stationary.      H.   J.    Bach- 

mann 746    506     746 

Gas  Engines  iu  Shops.  A.  S.  Atkin- 
son       372 

610    Gas   Engines.   Light   and    Reliable.      A. 

S.     Atkinson     635  ,^„         .^v.._. 

Crucible.       E.    W.    Beardsley S4S     576     S4S    Gas    Engines,    Location    of    Igniter    in.  652     436     652     Glasgow- 
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able   Possibilities    of ' 298 

Gas     Turbines,     Explosion 546 

779    Gasoline     and     Alcohol     Motors    Com- 

694        pared     291 

582    Gasoline-Electric    Motor    Car     Trains, 

European     

374    254     374    Gasoline  Engines,  Approximate  Horse- 
Power    Formulas     for. 219 

Gasoline     Locomotive,      Designing     a. 

Morris    A.    Hall    

Gasoline    Motor    Car    for    the    Norfolk 

&     Southern     Railway 

Gear  Blanks.   Forming  Tool   for  Bevel.  750 

(Jear    Blanks,     Iron    for 

Gear  Cutter,   Accurate  Setting  of   the 

Bevel.       Warren    E.    Thompson 266 

Gear  Cutters  for  a  Jobbing  Shop,  Mak- 

irj^.      Jack    Finlay 1019 

Gear  Cutters  for  Jobbing  Shops.   How 

to    Make    938     634     938 

Gear  Cutters,  Tool-Room  Case  for.    L., 

H.    Georger    .'936     632     936 

'4    Gear-Cutting    Machine,    Waltham    Au- 

866         tomatic     244 

874     Gear-Cutting     M'aehines,     Nos.     3     and 

3A     Cincinnati     Automatic 150 

Gear  for  Marine  Steam  Turbines.  The 
Melville    and    Maealpine    Reduction. 

Ralph     E.     Flanders 431 

Gear  Formulas.  Derivation  of  Bevel. 
Ralph     E.     Flanders 468 


Forging  Dies.  Vanadium 
Forging  Driving  Boxes. . 
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Forging   Operations,    A   Few — Practice 
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Ethan    Viall    918 
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Drop     595 
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Courier     4(MJ 
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Douglas  T.   Hamilton. 

1     535 

2     629    429 

Form  Tools,   M'aster.     F.   Chas.   Scrib- 

ner     307 

Formed     Tool    Problem.     A.       H.     V. 

Purman      369     249 
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Forming       and       FerruMiig       Machine, 

Baird     Wire     492 

Forming,   Forruling  and  Stjimping  Ma- 
chine.   Baird     Wire- 501 

Forming  Tool  for  Bevel   (Jcar  Blanks.  750 
Forms    for    the    Bulldozer,     Compound 

Bending.       Ethan    Viall 44 

Formula    for    Aresi    of    Locomotive    Kx 

haust    Nozzles    574 

Formula  for  the  Volume  of  a  Part  of 

a    Spherical    Segment    5G.\>    381 

Formulas.    Derivation    of    Bevel    Gear. 

Ralph    E.    Flanders 468 

Formulas    for    Calculating    a    Friction 

Disk.       John     Will 485 

Formulas    for   Combined    Bending   and 

Torsion     551 

Formulas   for   Cone    Clutches 120 

Formulas    for    Gasoline    Engines,    Ai>- 

proximate    Horse-Power    219 

Formulas       for      Train       Acceleration. 

Newton     Wright     

Formulas,    Railwa.v.      L.    R.    W.    Alli- 
son      

Fosdick  Machine  Tool  C«». : 

Horizontal      Boring,      Diilline      and 

Milling    Machine    337 

Founding  in  Old  France.   Bell.     Joseph 

G.    Horner    1007 

Fraction  Adder,   Keuffel  &  Esser 955 

Fractions,     Adding,     Subtracting     and 

Dividing.      Frank    W.    Ilolcomb 570 

Frame   for  the    "Olympic,"   Trans[H>rt- 

ing    the    Stern 353 

Frames,    Improved    Handle   for   Hack- 
Saw     694 

Frames,   Jig    for   Drilling   Automobile. 

J.    F.    Richm-an 400 

Fraser,   James; 

M'illing  Tlutes   in    Reamers   with    Ir- 
regular   Widths    and     Depths 

Freight    Car    Constructiuii,    Intei'esting 

Method    iu.      J.    W.    Harris 

Freight     Locomotive     for     the      Royal 
Hungcirian    State    Railways,     Mallet 

Compound 

French   Automobiles,   The   Import   and 

Export    of     121 

French    Railways,    Thread    Gages    for 
Bolt   Work    on.      Charles    K.    King.. 

Friction    Clutch,    Lebigh    Rim 956 

Friction     Disk     Brake.     Fcirmulas     for 

Calculating    a.      John    Will 485 

Friction    of    Water    in    Pipes 705 

Fritz   Mfg.    Co.: 

Fritz    "Ideal"    Drafting    Table 503 

Frogs  and  Switches.   The  Manufacture 

of.      J.    B.    Haskell 817 

Frogs.    Switches  and   Cross-Overs S30 

Frontier  Iron  Works; 

M'odern   20-Inch   Drill    Press 801 

Fruin,   John   M. : 

Lathe    Attachment    for    Backing    Off 

Teeth    of    Stepped    Reamer 2^11 

Fuel   and   Oil  C-onsumption  Iteeords  on 

Naval    Vessels.    Prizes    for    Low. . . .   891 
Fuel   in  Locomotive   I'ractice,    Utiliza- 
tion  of    

Fuel    Oil    Burning    Process 695 

E\ilton   Exhibit — Engineering  Societies 

Building     132 

Funk  Machine  Co.: 
Funk    Machine   Co.'s   Positive   Pres- 
sure    Blower .* 489 

Furnace,    An.    Electi'ical    Hardening. . . 
Furnace    Construction     for    (J  as    Fuel, 
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Gear  from   Sample,   Calculating  Angle 

of    Helical     933    034    t«« 

Gear  Generating  M'acbine.   New  Spur. 

Joseph     G.     Horner 461 

Gear    in    America,    Use    of    the    Wal- 

schaerts   Valve    710 

Gear,     Introduction     in     America     of 

Walschaerts    Valve     

Gear   Mechanism.    Reed    Quick-Change.  77(1 
441    Gear,    Milling  a   Correct    Bevel.     Chas. 

A.     Kcllpy      478     31S     4Ti 

311     Gear       Parts.       Mailing       Walschaerts 

20        Valve.      Ralph    E.    Jianders 822  822 

699    Gear    Repair.     Boring    .Mill     Internal. 

42S        M'.    H.    Westbrook 401     205    4i)r 

Gear  Teeth— .\  New  .Method  of  Ob- 
taining the  Set-Over,   Cutting  Bevel, 

Ralph    B.     Flanders 259 

II   1039    Gear   Testing    Machine   of   the    Clncin- 

214        natl-Bickford    Tool     Co 03 

Gear       Turning       Lathe.        Bridgeford 

Bevel      163 

Geared    Drive,    Cone    vs.      R.    K.    Le 

Blond     916 

Gearing  by  the  Method  of  Levers,  So- 
lution     of      Epicyclic.         John      S, 

Miers     524 

Gearing,    Pressed   Steel 778 

Gears  for  Automobile  Motors  and 
Transniissitins.  Treatment  of.*  Har- 
old Whiting  Slauson 122 

Gears  for  .'Automobile  Motors.   Helical 

Timing.     Ernest  L.   Smith 268 

Gears    for    Automobiles.     La.vin'g    Out 

Steering.     John   L.    Barra ." 701 

Gears,    Formers    for   Cutting    Bevel...  397 
422    Gears   from   Samples.    Determining  Di- 
mensions   of.      E.    Winslow    Baxter.   898     610     898 
771    Gears   in  Special  Semi-Automatic   Ma- 
chine.   Cutting   Small   Spur.      b!.    H. 

Weiss     547 

Gears.        Manufacturing       Automobile 

E(|ualizing.       Ralph    E.    Flanders...   275     179     275 
Gears,     Simple    Fixtures    for    Making 
Worms     and     Worm.       Herbert     C. 

Barnes     55 

596    Gears.     Skinner     Chuck     for     Holding 

Automobile     72 
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Industrial  Education — Increasing  the 
Supply  and  Efficiency  of  Machin- 
ists— The   Cincinnati    Plan 223 

General  Electric  Co.: 

Electrically-Heated     Oil     Tempering 

Bath     241 

-Mternatlng-Current    Portable    Drill.   491 
General     Electric     .Alternating    Cur- 
rent   Grinding   and    Butfing    Equip- 
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General     Electric     Improved     Speed 

Controller      7S7 

Steam  and  Alr-Fluw  Meter 867 

Electric    Controllers    960 

Generating  Machine,    New  Spur  Gear. 

Joseph    G.     Homer 461     .309     461 

Generating  Sets,   Engine  for  Fan  and.  513     353    513 
477    Generator,    Accurate   Shop   Work   on..  264 

Geometric  Tool  Co. : 
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George,   S.   W.  ; 
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908    Georger,  L.   H. : 
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Machine     .J7 

German   Railways.   Lowest  Percentage 
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Getz.  L.  J.: 
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Gilbert  &  Barker  Mfg.  Co.: 

Fuel    Oil    Burning    Process 695 

298  Gilder.  Obituary  of  Richard  Watson.  338 
Olldersleeve,  David  H..  Obituary  of.  76 
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31 


48 


143     223 


161 
331 


241 
491 


657     901 

702  lOJO 
579     851 


317 
047 


024 
020 


046 


693     477     693  . 


527 
595 
656 


767 
867 
960 


82     138 
512     752 


509  749 
632  936 
694  1022 

23       47 

79     135 


150     230 


479 

234 

52 


095 

338 

76 


372 
035 


637 


613     901 


Furnace,    Fuel    Oil    Crucible 780 
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IMurdock     

Oage     for     Drill     Grinding. 

M'iages     

Gage      for      Setting      Slide 

Charles   R.    King 
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Gorton  Machine  Co..  George: 
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Machine    158 
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Interesting    Tools    and    Methods    of 
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Internal    10:l.S     710  1038 
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The    Bryant    Chuckllg 230     150     230 
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Dry      074     458     674 

Grinder.    Tlml-Room    and    Vertical 590    412    690 

Gl-luder,      Walker      "Single      Stroke" 

Surfa.e     507     347     507 

Grinder,     Williamson     Portable 800    588    800 

Grinder,  Wllmarth  &  .Moruian  Sur- 
face        248     108     248 

Grinders,    Miami   I'lain   and    Universal 

Cutter    and    Tool 590     400    590 

Grinders,   I'tH'rIess  .\lr-Cooled  Portable 

Electric   Drills   and 102     100    102 

Grinders.     Two    Styles    of    Sprliiglleld 

Surface     072     450     672 

Grinding  and  Butting  Equipment. 
General  Electric  .\lternatiug  Cur- 
rent        693 

Grinding  Attachment,  Drill  Press 
Valve.      A.    G.    Kenyon 395 

Grinding  Attachment  for  Standard 
Griudiug    Machines,    Cam 422 

Grinding  Attachment  for  Vertical 
Grinder,    Cam     590 

Grinding    Attachment,    Hob 74 

Grinding  .attachments.  Landls  Auto- 
mobile   Cam     ..9 683 

Grinding    Chips.    Grits    and 703 

Grinding.  Chucking  Transmission 
Sleeves  for  Internal.  M".  Ileartill- 
hen    139 

Grinding,  Dry  Highspeed  Tool 065 

Griudiug    Ecouomy.      H.    Darl>ysliire. .  ir25 

Grinding,  Economy  in.  John  J. 
Thacber     724 

Grinding,     Face 816 

Grinding,  Gage  for  Drill.  L.  B. 
Minges     308 

Grinding    Gas    Engine    Cylinders 908 

Grinding  Head  for  B.  &  S.  Universal 
Grinding    Machines.     Cutter 326 

Grinding  Machine.   Binsse  Surface....     70 

Grinding  Machine,  Bath  Duplex  In- 
ternal          145 

Grinding   Machine   for   Skates,   etc....   205 

Grinding  Machine.  History  of  the  In- 
vention of  the  Universal.  Luther 
D.   Buriingame   877 

Grinding  M'aehlne,  Landls  Heavy-Duty 

Plain    757     517     757 

Grinding         Machine,         Motor-Driven 

Roll     ; 780     540     780 

Grinding — Machine  Shop  Practice, 
Tool. 

1     500     .376     560 

2     744     501     744 

Grinding  M'aehlne,  Thompson  Uni- 
versal         941     037     941 

Grinding  Machines,    Surface   and   Wet.  780    540     780 

Grinding    Machines.    Wheels    on 1000  1009 

Grinding  Radius  Cutters,   Fixture  for. 

Jig  and  Tool   Designer 228     148    228 

Grinding,      Setting     a      Bench     Lathe 

Slide-Rest     for     Straight 846     574     840 

Grinding  Tapered  Reamers  and  Mill- 
ing   Cntters,    Errors    in.      H.    A.    S. 

Howartb     305     201     .305 

Grinding    Wheel    Dresser.     "Star" 806     r)!t4     866 

Grindstones,     Abrasive    Power    of tJ34     434     634 

Grips      for     Flanged      Work,      Chuck. 

Charles    E.    Burns 847     575     847 

Gi'lts   and    Grinding    Chips 793 

Grover.    Obllnury    of    I...wl9    (' 253     173     253 
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Growth    of   Cast    iron.    The 566     3,S2     ,560 

Growth  of  Cast    Iron,   The 745     0O5     745 

G'uard      for      the      Locomotive      Cab, 

Storm      627 

Guarding  of  Machinery,    The 4,')5     .103     455 

Guide   Lines  for  U'lters,   Drawing 573    389    573 

Gun,    A.   S. : 

Lapping  a  Sizing  and  Swaging  Die.  .   844     573     844 

Oim   for   Battleships.    New 514     354     514 

Gun   .Making   in   a    Nnl    Siiell,    Big 2111      129     201 

Guns,    A   Gas   Check    for   Big.      Roliert 

O'Neal    477     317     477 

Gtina,   The   Power  of   Large 404  404 

Gwlnni'r,    Harry: 

Designing     Kccentrlcally     Loaded 

Holt   ami    Rivet  Groups 739  739 

Gyroscope  Monorail  Car,  The  Schorl..  446 


83 
001 
021 

1.39 
905 
925 

492 
560 

724 
816 

204 
620 

308 
908 

222 
40 

320 

70 

89 
133 

145 
205 

654 
2(M 


Hans,    Ltit'len   L. ; 

Clamping    Devices    

llatieri'r  .V  Co.: 

Itiu-ing    ami    .M'llllng    tiporallons    on 
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llack-Saw,       M^illlple      Power-Driven. 

M.     1).     Dawson 309 

lluck-Saw     Pins.     Using    Bniken     Tap 

Shanks  for.  Donald  A.  Ilampson..  934 
Ilaek-Saw.  Ridicrts.in  Motor-Driven...  71 
Ilaggas.    W.: 

Sliop    I'liotogniplij-    602 

Hailstone,   Jack    i^  : 
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Itesi     930 

Hall   Co.,   Charles   K.: 

Pipe     Attachment     for     Autonniblle 

Wreii.'h     095 

Hall.    Morris   A.: 
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Ilalley's    Comet     914 

Ilainllton,   Douglas  T. ; 

Circular  Form  and  Cut-Olf  Tools. 
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Threading    Operations — Practice    for 

the  Brown  iS;  slnirpe  Autonnitlc 
Screw  Machine. 

1     801 

2     903 

iloslgnlng  Screw   M'aehlne  TikiIs  aiul 

Cams — Practice  for  tlie  Brown  & 
Shurpe  Automatic  Screw  Ma- 
chine         996 

Hamtuer,    Large    Drop 248 

Hammer,  M'aklng  Pressed  Steel  Parts 
Under  the  Steam.     T.  O.   Martin...  843 

Hammer.  "Peerless"  Portable  Elec- 
tric   Chipping    100 

Hammer.    Power    779 

Hammer,    Power    Chipping 5'd5 

Hammer,    Radial    Power 595 

Hammers,   Line  of  Popi)et   Drop 74 

Hammers,  Machine  Assemhling.  L. 
II.    Georger    1022 

Hiunmers.  The  Maiutemince,  Care  and 
Pp-Keep  of  Pneumatic.  George  H. 
Hayes     820 

Hammond,    Allen; 

Old    New    England    Water-Wheel 371 

Hampson,  Donald  .\.: 

Blind    Acceptance    of    Authorities.  .  .     50 
Cornering  Tool   for  the   Milling   Ma- 
chine         51 

•Securing    Crank    Handles 142 

Interesting     Work     in     an     Experi- 
mental   Shop    479 

Repair   Job   on    an    Alternator 509 

Wedge     Point      for     Hermaphrodite 

Calipers    6t>5 

Don'ts    for   Planer   Men 809 

Effective    Method   for   Holding    Rack 

on    Planer    844 

Using      Broken      Tap      Shanks      for 

Hack-Saw    Pins    9.34 

Clamping  Strap  for  Jigs 935 

Attachment      for      Ri>unding      Link 
Ends  1021 

Hancock.    Obituary  of   Robert   J 609 

Hand-Screw   or   Clamp.    Machinists' . . .   694 

Hand-Wheels  for  Jigs.  Star.  Jig  and 
Tool    Designer    482 

Handle  for  Hack-Saw  Frames,  Im- 
proved        694 

Handle  for  Monkoy-^'rench.  W.  F. 
Oliver     847 

Handle  for  Radial  Drill  Arm.  W.  F. 
Oliver    573 
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Nielsen     9.35 

Handle,   Oilstone   Holding 778 

Handle.    Removatiie    Pulley.      Brum...     50 
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Handles,  Securing  Crank.  Donald  A. 
Hampson    ^  142 
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Badger    387 
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F.    Williams    308 
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nace      
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Harrington,  .Son  &  t'o.,    l<>l\vln: 

HeavyDuiy    Radial     Drill 867 
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Interesting    M'etliod    In    l'>eiglit    Car 
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Head     for     Vertical     Milling    .Machine. 
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viding        504 

Heading    Machine.    Cold 422 
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bard       4.37 
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Chas.    U     Hubbard 884 

Heating,   Slzx's  of   Pipe   Mains   for  Hot 

Water.      Charles    L.    Hubbard 38 

llebert.  C.   W.: 

An    Adjustable     Reamer 311 

Helical   Cut    Plnlims  for   Roiling  Mills. 

Double.      Joseph   G.    Horner 450 
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Helical      Spring      Calculations,      Slide 

Rule   for.      M.    E.    Davis 02S 
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The    Design    of    Heavy.      Eglicrt    H. 

M'orrlson    
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Motors.      Ernest   L.    Smith 268 
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Impracticability    of     26 
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Herrmann,  K,  L. : 

Thread  Snap  Gage 800 
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Turbines     018 

Herschell-Spillmau  Co.; 

Turbine    Dynamometer    337 

Hess-Bright   Mfg.   Co.: 

Ball    Bearing    Hanger 511 

Heyl   it   Patterson,    Inc.: 

Mono-Rail     Trolley     Hoist 900 

Hide  for  Leather  Belting,  The  Use  of 

the  Best  Part  of  the 20 

Hides,    Novel    Device    for   Measuring.  .1003 
High   Pressure  Sand  Blast  Co.; 

Kelly   Sand   Blast 590 

High-Siwed    Run    of    Special    English 

Trains    201 

High-Speed    Steel    and    Carbon    Steel 

Mliling    Cutters,     Comparative    Effi- 

elencv    of    

High-Speed  Steel,   Speed  on  Bolt   M'a- 

chlnes  made  Possible  b.v 383 

High-Speed    Steel    Tools,    Observations 

on  the  .Making  of.     O.  M.   Becker. .       5 
Hiidreth  Co.,  S.  M. ; 
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Steel    Horse    688 
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ting   Square.       Ethan    Viall 348 
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Lathes,   Seneca  Falls  MVitor  Drive  for 

"Star"     .3.30    220    .3:iO 

Lathes.    Silecial  .Walthani    Bench 495     335     495 

Lathes.    Spring   Controlled    Collets    for 

Speed    779     5,39     779 

Launching  of  tlie  "Florida" 870    698     870 

Lava  for  Gas  Burner  Tips,  etc 457     3o5    457 

Lava.  The  Finding  of  Radium  in 050  650 

Layers,  A.  H. : 

Jigs   in   a    Repair   Shop 457     .305     457 

Law  for  Workmen.   Pure   Air.     C.   M. 

Ripley     15  15 

Laying-Oiit     and     Aligning    Operations 

on  Machine  Tools.     Alfred  Spangen- 

lierg. 

1     465  405 

2 552  552 

Laying  Out  and  Boring  Driving  Boxes. 

A.    G.   Johnson 531 

Laying  Out  and  Developing  the  Sheets 

for  Steel  Spouts.     Charles  E.  Evans.  570    386    570 

Laying  Out  and  Machining  a  Piston- 
Rod  Key  Slot — M'achine  Shop  Prac- 
tice     ^...837     565     837 

Laying  Out   Work 46      22      46 

Lay-Outs.  Substitute  for  Metals  when 

Working  Accurate.     H.   R.  Ash 07       33      07 

Lead  and  Cyanide  Baths,   Furnace  for.  422     286     422 

Lead  by  Addition  of  Metallic  Sodium, 

Hardening   S34     062     834 

Lead-Screw.   The  Making  of  a 211  211 

Leaks.    Method    of   Te,sling    Cans    for. 

Herman    Jouson    673     389     573 

Leather   Belt,    Laminated 595    411     595 

Leather  Belting,  Determining  Com- 
parative    Values    of 984 

Leather  Belting.  The  Use  of  the  Best 

Part    of    the    Hide    for 20         4       20 

Leaves,  M'akiug  Pins  for  Iris  Dia- 
phragm.     Walter    Gribben 282    186    282 

Le  Blond,  R.   K.: 

Cone    vs.    Geared    Drive 910  916 

Le  Blond  Machine  Tool  Co..  R.  K.: 

Le  Blond  Heavy-Duty  Engine  Lathe.     ,M)       35      09 
Le  Blond  Heavy-Duty  Lathe  Equip- 
ped   for    Crankshaft    Work 153       97     153 

Interesting    Tools    and    Methods    of 

Cincinnati   Shops.      Ethan   Viall...  197     125     197 
Special    Le    Blond    M'iUiug    Machine 

tor  Jig   Boring 493     333    493 

Le    Blond    IIeav.v-Duty    Manufactur- 
ing  Lathe    667     451     667 

Legs.    Design   of   Machine 58      34      58 

Lehigh  Clutch  Co. :  t 

Rim    Friction    Clutch 780    540     780 

Lehigh    Rim    Friction    Clutch 900    652     9.50 

Loimaii  Bros. : 

Leim;in  Rotary  Blower  and  Vacuum 

Pump     417     281     417 

Leland  &  Co..  W.  II.: 

Leland  Sensitive  Multi-Splndle  Drill.  .330    226    330 

Lengili    of    Recess    in    the    Bore    of 

Milling    Cutters    298  298 

Length  of  Stock  for  Bands.  To  Ob- 
tain   the.      .Tosepli    Weaner 57       3:t       57 

Leonard,    W.    S. : 

Press   Attachment   for   a   Vise 1020    692  1020 

Ix»tlers     and     Figures,      Diagram     for 

Golhlc.      Carington   C.    Carlss ,507     383     567 

Leiters  and  Figures  in  Drafting-Room 

and  Shop,   Plainer.     Win.  S.   Rowell.   748     .508     748 

Lellers  and  Figures  in  Ihe  Drafting- 
Room   and   Shop.      Designer 920    625     029 

Letters,  Drawing  Guide  Lines  for.     C. 

R 573     889     073 

I.evid   on   the  Motor  Drill,   Need  of  a. 

A.     Nielsen    509     385     569 

1.4'vel.     "Perkins'*    Combined    I'rotrac- 

tor    and    096     412     096 

Ix'vel.    I'recision    Spirit 422     280     422 

I/cvers,  Solution  of  Bpleyclic  Gtarlng 
by  the  Method  of.     John  S.  Myers..  524 

Leveling   Apparatus,   Improvements  In 

KInkcnd   Shaft    .501     341     501 

eilltioiis,    iiicluslvo.     Page   numbera   of    respoctlve  edit 
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Eng.  Shop.  Ry, 

Lifting   M'agiiet,    Improved 249     169    219 

Light,     Ventilation    and    Drainage    In 

OueSlory    Shop    Design 012 

Lignite,   The  Discovery  of  Radium   In 

Ash  of (i 

Lineal  Speed  Drive,  A  Variable,  Ed- 
ward   Person    49      20      40 

Liner,    Improved    Hydraulic    Cylinder. 

Benjamin    Brownstcln    ,..,1025    007  1020 

Liner    to    be    Built,    Record    Size    of 

Ocean    781     OH     781 

Liners,    Casting    Hub H82 

Link   lOnds,   Atlachnient  for  Rounding, 

D.Miald    A.    llainpson 1021     003  1021 

Llnsley  Tool  Co. ; 

l/liisley    Lalhe    Drill    Holder 953     0-19     9.53 

Literature,    Technical    462     310     402 

Little  Giant  Punch  &.  Shear  Co.: 

Hand-Power  Punching  and  Shearing 

Machines     596     412     590 

Ixad,    Compressor   Designing — The  Dis- 
tribution of  the.      Frank   Riclinrda...   1S2  ISO 
Ix)ad,   The   Design  of  Curved   Machine 

MeinlMM-s     Under    t>:centric 292  :;02 

Locallng  Angle  Belt  Drives.     Glasgow.    116  110 

Locating    Hidden    Bolt    Holes.      11.    E. 

Wood      1001     osl    liiol 

Locating    Ihe    Decimal    Point    In   Slide 

Rule    Ciilciiliilloiis.     A     Method    for. 

Chas.     G.     Richardson 014     .3,54     511 

Locallng     Work     on     the     Face-lMate, 

Accurately.      Albert    C.    Sawyer 137       81      137 

I^icatlng    Work    when    Boring    in    the 

Milling    Machine.      L.    10.    Kramer...   402    200     402 
Lock      Drill,      The     Phillips     Babbitt 

Mclal     70;!     52:i     70:1 

Locking  Device  for  .Adjusting  .Screws. 

Robert    (PNeal    :jii7     o,^;;     .jf^ 

ixicomotlve  Building  at  Altoona: 

Making  Main  and  Side  Rods  at  Ihe 
Juniata  Shops.  Ralph  E.  Flaii- 
ders     4,';i 

Wheel  aniT  Axle  Work 701 

Ercellou  Practice  In  the  Juiilala 
Shops    7sg 

Driving    Box     Manufacture    at     Ihe 

Juniata   Sliops    S77 

Locomotive     Building.     Sending     Bra- 
zilian Mechanics  to  learn  American.  978 
Ijocomotive  ('ab.   Storm  Guard  for  Ihe.  027 

Locomotive,      Designing     n     Gasoline. 

M'orris   A.    Hall    84 

Locomotive    Developments    In    Europe. 

Thomas    Reece    534 

Locomotive      Driving      Wheels      In     a 

Double-Spindle  McCabe  Lathe,  Turn-  ' 

ing    870     698     870 

Locomotive,    Fitting    a    New    Pair    of 

Cylinders  to  a.     A  Canadian  Paclllc 

Railway    .Apprentice    624 

Locomotive   for   the    Royal    Hungarian 

State    Railways,     M'allet    Compound 

Freight    81 

Locomotive    Frame    Drilling    Machine, 

Newton  Two-Splndle   149      93    149 

Locomotive,       German      Four-Cylinder 

Compound      Adhesion      and      Rock. 

Frank    C.    Perkins nii 

Locomotive.    New   German    Electric...  713 

Locomotive     Practice,     Utilization     of 

Fuel  in   50^ 

Locomotive      Repair     Shop      I>raclice. 

Ethan  Viall. 

2     II  11 

3    :....  343 

4     603 

Locomotive   Rod  Boring  M'achine.     M. 

H.    VVestbrook    716 

Locomotive    Service.    Record   of    West- 

inghouse    Electric   Switching 970 

Locomotive,   Setting  the   Valves  on  a. 

M.    S.    O'Connor 607 

Locomotive,     Steam-Turblne     Electric. 

A.    R.    Bell 978 

Locomotive  Work.  Boring  Machine  for.  095     411     595 
Locomotives    at    the    Brussels    E.\hibl- 

tion,       High-Power.         Charles       R. 

King      971 

Locomotives,     Comparative     Tests     of 

Electric   and   Steam 618 

Locomotives.      Delaware      &      Hudson 

Articulated  Compound    794 

Locomotives,    Electric   vs.    Steam 347 

Locomotives  for  French  Mediterranean 

Railways,   Heavy   Express.     Charles 

B-   King   519 

Locomotives  for  the  P.  R.  R.  Tun- 
nels.   Electric    259 

Locomotives,  Foreign  Articulated.     A. 

R.    Bell    263 

Locomotives  in  Hungary.  Construction 

and     Working     of     Balanced     Com- 

liound.      Charles   R.    King 353 

Locomotives,        Modern       Lighf-Tralu. 

Charles    R.    King 265 

Locomotives,    Northern   Pacific    Mallet 

Articulated    793 

Locomotives.    Recent    Experiments    of 

Usiii^:  Peat  In 534 

Lodge  &  Shipley  M'achine  Tool  Com- 
pany— Interesting  Tools  and  Meth- 
ods   of     Cincinnati     Shops.       Ethan 

Viall    299    195    299 

Shop  M'echanism  for  Lathe  Cross- 
Slide  and    Carriage   Movements...  337    233     337 

Turret  Tonlpost  for  Lodge  &  Ship- 
ley   Lathes     853     OSl     883 

Rellevtag   Attachment    867    095     807 

Lodge  A  Shipley  Crankshaft  Lathe..  9,5:i    049    053 

Loose   I'lllley    Bearing.    .\ 004     448     004 

Ivoose    Pulley,    Maymouut    Self-Oiling,     71       47       71 
Lorlens: 

Quick-Releasing   Nut   for  Jig  Work.  312    208    312 
I.«vckln    Pipe    Expanding    &    Flanging 
Co. : 

Pipe  Exponding  and  Flanging.  Ma- 
chine       779     539     779 

Low-Tungsten     Steels.     Hardening     of 

CarlKin    and     829  820 

Ixiwc  Tool  .t  Machine  Co.: 

Lalhe    Tool-Holder    S66     504     806 

Lowndes  &  Uiitler: 

KIglit  .Viigle   Drilling  Atlachnient...  900    IKiU    800 

Ions    In   coliimna   headed    "Kng.    Shop    Ry." 
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Eng.  Shop.  Ry. 
Lubricant    for    Maehiue    Tool    Opera- 
tions,  Lard  Oil  as  Best 268 

Lubricants,    Lubrication    and 515 

Lucas,  Chester  L.  : 
C  h  a  i  n-Maliing    Extraordiuar,v    i  n 

Scrapless   Press-Room    175 

Maliing    Heavy    Chain    and    .\nchors 

for    I'ncle   Sam 447 

New    Rotary   Gus  Engine   for   Aerial 

Navigation    (VlTi 

Tool    for   Knurllufr   Flat    Work Hfi)     444     ti60 

New  Factory  of  the  Fraulv  Mossbei-g 

Co !)S7 

Ludlngtou.    Obituary   of   Frank    L 33S 

Lufkin  Rule  Co.: 
Lufkin     Decimal     Equivalent     Steel 

Rule    t((!5     593     885 

Lutter  &  Gies  Co.: 

impn.ved    Milwaukee    .Sliaper 948     (144     948 


223 
221 


144     224 


G«7 
234 


987 
3.38 


219 
169 


269 


405 

468 


983 


81 G 

290 
32 


78 


314 
370 


504 


292 


46 
132 
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648 
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715 
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.MacFaddcii.    G.    J.: 

Coujprcssed     Air     Receivers... 
-M'acbiue      Members      Under      Eccentric 

Loail.    The   Design   of   Curved 292 

Machine   Parts  Without    Waste.    Mak 

ing     

Machine  Shop,  Electric  Drive  in  the.. 
.Machine  Shop  Inler-Coiuniuiiication .  . 
.Machine  Shop   Practice; 

La.ving  Out  Work. 

2     40 

Boring    Cylinders     132 

Jig    and    Die    Work    in    the    Bench 
Lame.     A.  L.  Monrad. 

1     222 

2     'll]\]'.'.[]'.'.['.[.  ...   SM 

Centering 394 

The     Vernier     Scale — Its     Principle 

and    Method    of    Reading 474 

Tool    Grinding    600 

Turning  Gas  Engine  Pistons  in   the 

Turret    Lathe    055 

Tool    Grinding. 

2    744 

Laying  Out  and  Machining  a  Piston- 

Rod    Key   Slot S37 

Chi|.i.ing    927 

Key    |-itting    1013 

Machine  Shop  System  was  ImpiMved. 
How    a.      M.    H.    Weslbrook 992 

Machine  .Shops  and  Foundries.  l,abor 
Couditions  in  American  and  German. 
W.    II.    Dooley 1005 

Machine  Shops,  Storage  Area  Restric- 
tion   Plan    for 308 

Machine  Tool  Industry  in  GeiTUuny. 
Condition    of    848 

M'achinc  Tool  Industry,  The  Future 
of    the ,374 

M'achinc  Tool  Units,  Assembling.  Al- 
fred   Si>angeulierg    116 

M'achine  Tools,  l^hajitcrs  in  the  Early 
History  of.     Joseiih  Horner. 

1     1 

2     91 

3     187 

Machine  Tools,  Imitation  of 551 

Machine  Tools  in  England,  Fiscal  Re- 
port   of     052 

Machine  Tools  in  Hungary,  ■  Demand 
for     927 

Machine  IVtois.  Method  of  Applying 
Motors   to    710 

Machine   Tools,    Tariff   on 959 

Machine  Tools  to  Hungary,  Import  of.  455 

M'achine  Tools  to  Spain,   Import  of....   457 

Machine  Tools,  M'akiug  Special  Ma- 
chines   from    Second-Haud 848 

Machine  Work  in  the  Oil  Country — 
M'aking    "Joints"     1014 

Machines,  etc.,  on  Free  List  of  Nor- 
way's Tariff  to  Develop  the  Ma- 
chinery  Trade    470 

Machinery,  Advertising.  Leon  F. 
Hussey 

Machinery  Built  in  Great  Britain. 
Value  of   745 

Machinery  Developed  after  Shipment, 
Detects    in     1002 

Machinery  Exblbitiuu  Warehouse,  Chi- 
cago       250 

Machinery,  Intelligent  Use  of  Labor- 
Saving    10 

Machinery,    New  Tariff  Rates  on GOO 

MACHINERY,    Railway   Edition  of... 

M'achinery,  Swedish  Increased  Tariff 
on    121 

Machiner.v  Terms,  Inexact.  T.  S. 
Bentley    791 

Machinery,   The   Guarding   of 455 

Machinery.  The  0|teration  and  Care 
of  Small  Electrical.  Henry  B. 
Bixler    .- 557 

MACHIXEBY'.S  Data  Sheets— A  Way 
to   Use  Them.      W.    A.   Wannan 204 

MUCHINBRV'S  Seventh  Annual  Out- 
ing    234 

Machining  a  Grinder  Column  and  a 
Knee.      Ethan    Viall 733 

Machining  a  Piston-Rod  Key  Slot. 
Laying  Out  and — Machine  Shop 
Practice   S37 

Machining  Accurate  Quick-Pitch 
Screws  and  Nuts.  Francis  J.  Bos- 
slock      KKH  KHU 

M'ai'hining  Cylinuers  and  Pistons  for 
.\utonH<t)ili-  Engines.  Harold  Whit- 
ing   Slauson    351 

Machining      Eccentric     Piston      Rings. 

Fixtures   for.      C.    T.    Schaefer 025     425     025 

Machining      Gas      Engine      Flywheels. 

Cylinders  and  Beds — Foos  Gas  En- 
gine   Co.     Ethan     Viall 019     419     019 

Machining  Locomotive  Driving   Boxes. 

W.    H.    Snyder., 712 

Machining    Split    Bearings.      John    P. 

Winchester     479     319    479 

Machinist: 

DrUl    Press    Chuck    for    Round    or 

Plat   Stock    311     207    311 

Machinists,    Don'ts  for.      H.   E,   Wood.  549     373     549 
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Eng.  Shop.  Ry. 
Machinists — The    Cincinnati    Plan,    In- 
dustrial    Education — Increasing    the 
Supply    and    Efficiency    of.      F,    A, 

Geicr     223     143 

Machinists,    The    Creation    of 221     141 

M'acbinists — The  Fitchburg  Plan,  In- 
dustrial Education — Increasing  the 
Supply    and    Ethciency    of.      M.    A. 

Coolidge    224 

Magazine  Attachment,  Cleveland  Ro- 
tary       323 

M'agnet,    Improved   Lifting 249 

Magnets  for  Extracting  Iron  and 
Steel   Chips   from   the   Eye.    The  Use 

of   Electro    128 

M'agneto  Cable  Ends,  Die  for  Reduc- 
ing.     C.    T.    Schaefer 405 

Mahogany.   Increased   Use  of 468 

Main   and    Side    Rods    at    the   Juniata 

Shops,    Locomotive    Building    at    AI- 

tooua.   Making.      Ralph   E.   Flanders. 

.Mains  for  Hot    Water  Heating.    Sizes 

of   Pipe.      Charles   L.    Hubbard 38 

Mallet  Compound  Freight  Locomotive 
for     the     Royal     Hungarian     State 

Railways  

500     816    M'andrel    Plate.    A.     Fred    Horner 604 

194     290    Manganese   Steel    .Safes.    Testing ,i59 

16      32    Manufacture   of   Car   Axles,    The.      E. 

D.    Sewali     

Manufacturing    Automobile    Equalizing 

iG^ars.      Ralph    E.    Flanders 275 

M'anufacturing  Equipment  &  Engineer- 
ing Co. : 

Storage    Rack    10.37 

142     222    Manufacturing    Methods    in    the    Stev- 

200     304        ens-Durvea    Automobile    Works 86 

258     394     ManviUe    -Machine    Co..    E.    J.: 

Wood    Screw    Threader 103S 

Marbach  Co..  F.  G.: 

.Marl>ach    Emer.v    Wheel    Dresser. . . .   593 

Marine    Oil    Engine,    Reversible.. 629 

430     655     JIarine   Steam    Turbines,    The    Mtlvllle 
and    Macalpine    Reduction   Gear    for. 

Ralph    E.    Flanders 431 

Markets?.      Where    are    Our 0O9 

-M'arshall.  J.  L. : 

New    Style    of    Hermaphrodite    Call- 
liters      56 

Martin,  E.  E. : 

Combination  Test   Bar  and  Protrac- 
tor  for   the   Lathe 753 

Martin,  T.  O. : 

Pneumatic  Flue  Welder 480    320 

Machine      for      Bending      Pipe      and 

Angle    Iron    843     5n     843 

Making    Pressed    Steel    Parts    Under 

the    Steam    Hammer 843     571     843 

Masonry  Bridge  in  the  World,  Larg- 
est       74U 

Massachusetts  Fan  Co.: 

M'assachusetts    Fan    Co.'s    "Squirrel 

Cage"    Fan    494 

Massachusetts      Plan      for     Industrial 

Insurance,    The    207 

^2    .Massachusetts  Saw  Works; 

187         Hack-Saw 422 

551    Master      Car      Builders'      Association 
and   American   Railway    M'aster  Me- 
chanics'   Association    Convention....  904 
Master      Form      Tools.        F.      Charles 

Scribner     307 

Materials.    Chart   of   Cross-Sections   of 

Various.     C.    B.'  Chaney.  Jr 662 

Matson   Machine   &  Tool   Co.: 

Bethel    Cutting-Off    -Machine 779 

M'cAdams   &    Stocker   Svstem   of   Tulie 

Setting     

848    Me.Mpine.  Bruce  C. ; 

Drive  for  Drills  and   Reamers 143 

Simple  Method  of  Making  Blue-Line 

Prints    754 

McCarty,  J.   C. : 
Lane's     Ratchet    Serew-Driver    ami 

Wrench     095 

McDevltt.   W.   J.: 

Punch  and  Die  for  Elliptic  Gears..  891 
McDonald.  S.  A.: 

A     Micrometer     Attachment 56 

An   Inexpensive  Set   of  Gages 482 

McKinley  Manual  Training  School, 
Washington.     D.    C,    The.      George 

W.    Sunderland     .392    256    392 

McM'aster-Carr  Supply  Co. ; 

Maymont  Self-Oiling  Loose   Pulley..     71       47       71 
McQuay-Norris  Mfg.    Co. : 

McQuay-Norris    "Leak    Proof"    Pis- 
ton   Rings     682 

M'easuring    Device    800 

Measuring   Hides,    Novel    Device   for.  .1003  „^   

.Mechanical     Engineers.  New  Fields  for.   908     620     OOS    MJiiing"  FTxture".   A  s"pline 

Slechanicai  lustniment  Co.:  —  — 

Duenkel    Reciprocating    yeter 004     478 

Mechanics'  M'achine  Co. : 

Mechanics'    Machine    Co.'s    20-    and 

26-Iinch    Upright    Gang    Drills 159 

Mechanics'     Machine    Co.'s    No.    32 

Upright     Drill      091 

M'echanics."     The     "New 473 

Mechanism    for    Combustion    Engines. 

Prize   for   Invention   of   Reversing..  609 
Mechanism,   "Oil  Drag"  Speed  Chang- 
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Ens. 

MV'tal     when    Making    Accurate    Lay- 
outs.   Substitute   for.      H.    R.    Ash..     57 

Metals,    Banii-Saw    for    Cutting 492 

Mietals,    Derihon     "Friction    .Mill"    for 
Testing    the    Durability    of 741 

Metals,    Lathe    Burnishing    of.      Will- 
iam    A.     Painter 799 

.Metals.     Machine    for    Testing    Hard- 
ness  of    75 

.Metcalf,    Obituary    of    William 428 

323     Meter,     Dueukei     Reciprocating 094 

249    Meter,    Steam    and    Air-Flow 807 

Method     of     Keeping     a     Note-Book, 

Busy  Man's.     John  S.    Myers 40 

128    Methods  of   Large  Corporations,    Obso- 
lete      10t)3 

Miami  Valley  M'achine  Tool  Co.: 
Miami    Plain    and    Universal    Cutter 

and    Tool    Grinders 590 

MUami     Valley     10-lnch     Engine 
Lathe     1030 

Mica    Annealing    Mixtures 779 

Micrometer  .attachment,  A.     S.  A.  M'c- 
Donald      56 

Micrometer    Attachments    for    Setting 
Dividers.      L.    E.    Kramer 483 

Micrometer     Beam     Caliper,     A     Con- 
venient        658 

Micrometer     Calipers,     New     Line    of 
Brown   &  Sharpe 703 

M'icrometer,    Quick    Adjusting 248 

275    .Nlicrometer    Plug    Guge 800 

Micrometers,     Ball     I'oint     vs.     Anvil 
Type    Thread    564 

09  1<)37    MicrouK'ters.      Cleaning.        Frank      G. 
Sterling     138 

81     Micrometers,    Leather    Cases    for.      J. 

R.     Rand     603 

10  1038    .Microphone,    Experiments  with   the... 
Mill,   A.: 

593        Automatic   Twist    Drill    Grinder 1027 

829     Mill,   Colburn  30-Inch   Verlicai  Boring.     65 
.M'ili"    f<.r    Testing    the    Durability    of 

iMetals.     Derihon     "Friction 741 

Mill.    Vertical    Boring   and   Turning...   867 
909    MiUed  Screw  &   M'achine  Co.: 

.Milled  Screw  &   .Machine  Co.'s   Uni- 
versal  Thread   .Milling   Machine...   575 
56    Miller     and      Attachments.      Rockford 

Hand    688 

Miller.      Improved      Chicago      Duplex 

Hand     682 

Miller    Used    for    a    Punch    Press    on 

Emergency    Work.    A    Vertical 614 

Milling  a   Correct   Bevel  Gear.      Chas. 

A.     Kelley     478 

Milling.    A    Fixture   for   Straddle.      C. 

Nosrac    931 

Milling    and    Drilling    Machine,    Com- 

liined    Vertical     695 

Milling   and   Slotting    Machine,   Motor- 
Driven  Combined   Vertical 511 

.334     494    Milling     Attachment     and     Compound 

Table  for  the   Drill  Press.   Davis...   151 
207    Milling    Attachment    for   M'aehining    a 
Curve   of    Large    Radius.      Chas.    L. 

Klein     800 

Milling     Attachment     for     Macliining 

Curve  of  Large  Radius.     W.   .\iton.  310 
Milling     -Attachment      for     the     .\cme 

Multil>le    Spindle    Screw    M'jichine...   768 
.Milling     .Attachment     for     the     Drill 

Press     249 

446.    002    .Milling    .Attachment,    Garvin   Vertical,  691 
Milling    Attachment,     Kearney    & 

Trecker   Universal    243 

M'iliing  Attachment.  Making  a  Verti- 
cal.     H.    E.    Wood 142 

Milling      Attachment.      Schneider      & 

Goosmann    Hand     Planer 861 

M'iliing    -Attachment.    Young    Machine 

&    Tool    Co.  's    Lathe 1029 

Milling  Automobile  Front  Axles,  Spe- 
cial   Machine    for 596 

479     095     Milling  Cutter,    Brown   &   Sharpe   New 

Type  Face    704 

M'iliing     Cutter,      Centering     a     Shaft 

with   a.      Arthur  Z.    Wolgamot 405 

Milling   Critter.    Inserted   Tooth 779 

.Milling  Cutter  when   Ke.vseating.   Cen- 
tering  Shaft    with.      H.    E.    Wood...   140 
Milling   Cutter   with    Inserteii    Teeth..   300 
Milling  Cutters.    Apparatus  for  Hard- 
ening       838 

4<       71     M'iliing    Cutters,     Errors    in    Grinding 
Tapered    Reamers    and,      H.    A.    S. 

Howarth    305 

406    082    Milling  Cutters,   Length  of  Recess  in 

594    800        the   Bore   of 298 

1003    M'iliing  Cutters,   Nicked  Tooth.     Alpha  059 

"■"      C.   Nosrac.   845 

.Milling  Fixture,  Elficient  Type  of.     W. 

694        A.    SawTer    143 

Milling  Fixture  for  Small  Cylindri- 
cal   Work    141 

159    M'iliing    Fixtures,    Efficient    Types    of, 

Irwin    Jenkinsou     406 

Milling  Fixtures  for  Automobile  Parts, 

E.    11.    Pratt 502 

Milling  Flutes  in  Reamera  with  Ir- 
regular Widths  and  De|)ths.  James 
Fraser     .SOS 


Shop.  Sy. 

33       57 
332     492 

501     741 


51  75 

292  428 

478  694 

695  807 


513     753 

480 


740 


2S6     422 


000 
2i:i3 


904 
307 


539     779 

883 


514 


32 
322 


143 

754 


50 

482 


103 


475 
313 


6.<»1 
473 


'ng     T80  540  780    Milling  Index   Dials 400 

Mechanism.    Reed  Quick-Change  Gear.  770  636  776  Milling     M'achine,     Beaman    &    Smith 

.Mteeting  of  the  A.   S.   M.    B..   Annual.  424  288  424        No.    ]o   Boring   and 420 

Members.  Stresses  in  Curved   -Machine.  290  194  290  Milling      Machine,       Becker      Friction 


Members  Under  Eccentric  Load,  The 
Design    of   Curved    Machine 292 

M'eml)ership  of  National  Machine 
Tool  Builders  Association,  .Additions 
to      963 

Memorial  of  L>r.    Roljert    H.    Thurston.   598 

Metal  Car  Wheels,  Interesting  M'ethod 
of    Making    Composite 791 

Metal  in  Place  of  Galvanized  Iron, 
Use    of    Aluminum-Coaled    Slieet 1039 

Metal,    Self-Lubricating    Bearing.....  779 

Metal   Spinning.     'William  A.   Painter. 

1     519 

2     606 

Metal  Spinning,   M'ethods  and  Tools 
Used    in.      C.    Tuells 271 


659 

414 


292 


60S 


711   1039 
639     779 


Feed     Vertical 315 

Mining   Machine.    Bench 779 

Milling    M'achine,    Cornering    Tool    for 

the.      Donald    A.    Hampson 51 

^°2    Milling    .Machine.    Detrick    &    Harvey 
No.     1     Horizontal    Drilling,     Boring 

and    322 

Milling   M'achine,    Drilling   and 75 

Milling    Machine    for    Angle    Slots    in 

Piston    Rings,    Special 694 

Milling  Machine  for  Jig  Boring,   Spe- 
cial   Lc    Blond 493 

Milling     M'achine     for    Piston     Rings, 

Duplex 694 

Milling     Machine,     Garvin     No.     1  1-2 
271        Geared   Feed    585 


406 

590 

708 
539 

1036 
779 

32 

56 

323 

483 

442 

658 

523 

168 
594 

763 
248 

860 

380 

5&t 

82 

138 

447 

663 
357 

699 
41 

1027 
65 

501 
595 

741 
867 

391 

575 

472 

688 

40G 

682 

318 

478 

627 

931 

479 

695 

351 

511 

95 

151 

444 

660 

206 

310 

528 

768 

169 

475 

249 
091 

163 

243 

86 

142 

589 

861 

701 

1029 

412 

596 

584 

7&» 

26ft 
53» 

405 
779 

202 

140 
306 

566 

838 

20a 

305 

443 
573 

298 
859 
845 

87 

143 

85 

141 

270  ~ 

406 

378 

562 

204 
204 

308 
40O 

284 

420 

211 
5.39 

315 

779 

218    322 
51       75 


478     694 
333     493 


Index   for  engineering,    shop   and    railway   editions,    inclusive.     Page   numbers    of    respective   editions    in  columns   headed    "Eng.    Stop    Ry.' 


CIni'vlu    Nu.    II    liii- 


Eiig. 


Mlllliii;    Miidiliii' 

l.l.'.v     1(p:I(| 

Mlllliii:    M'lK'lilnt- 

vt'rsiil   <H>U 

Mlllliik'    Miirhlni',     HurlKunltil    lUu-tnt;, 

Hiiiihii;  uikI   ;i;i7 

Mlllliii:    M'athliic,    Lni'KC    Koulili'  lli'iid 

l.lm-,.hi      777 

Mllllni:   Miii'liliii-.   I.iH'iitlliK  Work   nhiMl 

ll.iiliiK   III   Ihr.      I..    1).    Kl'iiMiiT WJ 

Mllllni:    M'lii'liliii'.    MIIUmI   Si'Ivw   &    Mil- 

.■hliii'    ('...■»    liiilviTsiil    ■riii-.'iKl MS 

.Mllllni:    Mmliln.'.    MIUmiiiUi'i-    I'IiiIii 'tN7 

MiilUpl,-    .S|.lii,ll..,..   M2 

Mni'Siiliiill.. 4rj 

No.    1    Ncwtuii   llorl- 


M'llllni.-  Miii'liliK'. 
Mlllint:  .Miii'liln.', 
Mlllink-    .M'lii'hlni'. 

7.nlltiil       

MlllliiK     Miidilntv 

riilviTsnl  .  .  .  . 
MllllliK  Miu'hliu' 


(K'storleln     No.    25 


0!H> 


5S1 


SOS 


sea 

512 


BBC 


5S 
847 


513 


Uorlit'sfiT  Ilorlxonliil 
Itiirlli^.    Drilling,    TapiiIliK    iiiii) 'M'l 

MIlUiiK    Mii<-lilni>.    SlottlliK    Atliicliliient 
for     .M'llwiiukoo     (*.K7 

Millliij:    .Miuliliie.    SlK'i-liil    Kc.v-.SIot.  ..lllll.'. 

Mllllni:    Miu'lllnc,    Siii'i'dlliK    llonil    for 
Vorlli'ill      2:1(1 

M'llllni;     MiK'liliii's.     I'liwlliii;    &     Iltir- 
iilsrhfOKcr    lIorl7.oiiliil    lli'llllni;   iind 

Mllllnic       (.>iH>ni  lions       on       .'Miiinlnuili 
rnink-t'nso,    Horliii:   tiiiil 

M'llllni:    .Saw,    lliiellier    Hnm.    liwi-ilfd 
Tooth     

Mills    for    I'rofislon    Work.    Knd 

Mlhv»ukei->  Miicliliie  Tool  Co.: 

Mllwiiiikoe    lU-Iiicli    I.allio HK) 

M'luu   Fire   In  (ilfenwootl   Colllor}- ,■1117 

Mln^s.  I^.  It. : 

Gage    tor    Drill    GlindlnK ."!08 

MInliuoter  for  Aofurute  Moasureiiicnts, 
Th.-    Illrlll    645 

M'Irrloloes.  J.   P.: 
Two    Gas    KiiKlue    Jigs 1.18 

Mlliliell,    Obituary    of   Henry 70 

MIt.-lii'll-Parks  Mfif.   Co.; 

Mllcliell-Parks    llrlll    I'loss    VIso...    1110 

ModiM'n   Tool   t'o. : 

ModiTii     Universal    Wrimlor 151 

MotHlt.    (Ibltuaiy    of    .loliii 3:iS 

MoJdIni;     Machine,     Core 1037 

Moldlni:    Machine.    .Squeezer   Type 780 

Moldlni;  Machine  with  Wall  Uruekot, 
Karwell     .Squeezer    Type 8G3 

Moldlni;  Machines.  .\ddUious  to  the 
Line    of    Karwell 774 

Molds,    CarlMiruadum    for    Aluminum..  712 

Molllle  Tool   Co.: 

Mollne    Multiple    Spindle    Drill 500 

MoUne  Continuous  Six-.Spiiidle   Drill.    503 
Molluc    Multiple   .Spindle    Drill    with 

Base   Plate   and   Spindle   Feed....  C73 
BVur-Spluule    Cylinder     Boring     Ma- 
chine       780 

Mollne    Mulllple    Spludh-    Drill 1034 

.Moment  of  Inertia  of  ISiillt-Ul)  Sec- 
tions.     .James    A.    Brown 

Moments  of  I-'orces.  A  I'roblemi  In- 
volving      

Monkey-wrench,  Handle  for.  W.  F. 
Oliver     

Monoplane  with  New  Balancing  De- 
vice      

Monorail  Car.  I^ctuiv  ou  the  Gyro- 
stat   and    the 554 

Monorail    Car.    New    Brennan 

Monorail    Car,    The    Seherl    Gyroscope. 

M'onrad.    A.   L. : 
Machine    Stjop    Practice.      Jig    and 
Die  Work   la  the  Beach   Lathe. 

1     222 

2      .■)04 

An   Adjustable   Strap 227 

Test   Indicator    571 

Accurate   Gage    Work   In   the   Bench 

Lathe    713 

Setting    a    Bench    Lathe    Slide-Rest 

for    Straight    Turning 840 

Diamond     Tool     Holder     for     Bench 
■  Lathe     03G 

M'onrad.  John  C. : 

Making   Small    Emery    Wheels    from 

Broken   Parts    847 

Removing    the    Color     Due     to     the 
Hardening     837 

Monthlies    732 

Moore,    Obituary   of  John 76 

More,  A.  L. : 

Expanding    Boring    Tool 841 

Morrison.   Egbert   It. : 

Tlie   Design    of   Automobile   Springs.   343 
The      Design      of      Heavy      Helical 
Springs    for    Railroad   Cars 

Morton  Mfg.  C^j. : 

MVirton     Traveling  -  Head     Cvllnder 

Planei'     840 

Morton    Special    Draw-Cut    Railroad 
Shaper      855 

Mossberg  Co.,  Frank: 
Double-End  Angle  Wrenches  In  Sets.  511 

Mossberg  Co..  New  Factory  of  the' 
i'^ank.     Chester  L.   Lucas 0S7 

M'oths,    Novel    Way   of   Destmylng. . . .  '.iw 

Motor   Boat    Show.    Engines  at   the 01>7 

Motor  Car,  .\ii  American  Steam. 
Frank    C.    Perkins 

Molor  Car  Di'livered  to  Destination 
Under    Own    Power,    Gasoline 

Motor  Car  tor  the  Norfolk  &  .South- 
i-rn    Ualluay,    Gasoline 

Motor  Car,  The  Design  and  Manufac- 
ture of  a  Illgh^irnde.  Ralph  E 
Flanders    

Motor-tJar  Trains,  Euroiiean  Gnsollnc- 
Eleetrlc    

MVitor  Cars.  Elllelent  .System  for  the 
Uiiplil  Assembly  of.  Harold  Whit- 
ing  Slauson    Ill 

Motor  Cars,  Uesnil  of  the  Working  of 
Storage    Battery    

Motor  Drive  for  No.  00  .4ercw  M'a- 
chlnc     ...005 

Motor  Drive  for  "Star"  Lathes,  Sen- 
eca   Fiitls    3;{0 


Shop.  Ry.  Ene. 

Motor  Drive,   Turbine   Pump 2111 

702   UWO    M r  of   Pinners   to  gel    Best    Results, 

Where    to    .Mount    the ll>ll 

47U    (1112     M r.     The     Spinner     Variable     Speed 

Induction     i:i3 

233     3:17     Motors      and      TransuilHslons,      Trent- 

ineiil  of  Gears  f.rr  Aiilo bile,     liar- 

.Vi7     777         old     Whiliiig     sluiisoii 122 

Motors   Compared,    Gasoline   and    Alco- 

2(11!     402         hoi     o(,i 

Molors  for  AeroiilaneH,   The  Necessity 

;i'.>l     C7S         of   LIght-Weighl    ■i:m 

:i'J7     4S7    Millers   for    Alrsliiiis    and    Aeiiipbines..  8:i2 
3.'i2     512     Molors.      Helical      Timing     Gears     for 

2.S«     422         Antomolille.       Uniesl    L.    Smilh 2B.S 

M'olors.     Light      Aeronaullc 207 

174     OOO     Motors,    Silggeslions    In    the    Design   of 

Aeronautic.      llarrv    U.    Dev 048 

nil     070    Molors    lo    Machine    Tools,    Mellio<l    of 

Applying    7111 

I'.ll     04.-I     .Mottled    Caseliar.lencd    Articles ii:i7 

.Mounting.    Chuck    Jaw    Screw 2(15 

471      (1S7     Moving    Plcliiivs,    Another    Use    for...   711 
1005    .Mueller  M'aelilne  Tool  Co.; 

Mueller    Radial     Drill 770 

150     2:10         Heavily    Designed    Radial    Drills....    IHiO 

Mulllple  Tool  Holder  Co.: 
:W7     081  Multiple    Tool  Holder    for    the   Lathe.      7:! 

Mumford   Mfg.   &   Sii]>plv   Co.: 
500     808         MumfonI    Wire    Hinge    Belt    Lacing 

Device      fiOO 

51)1     86;t     Miirdock,   Geo.   J.: 

352     512         All    Electric    Surface    Gage 202 

Dies  and  Methods  for  Afaking  Watch 

104     ICO  Crowns    20.3 

413     5U7     .Murphey,   Harold   K.: 

An    Adjustable    Boring    Head 753 

204     308     Mutilation  of    U.    S.    Coins 4,s5 

iM'yers.  C.  C. : 
505    645        Speed      Indicator      Attachment      for 

.Screw    .Machine    57 

82     138    Myers.   John  S. : 

52      70       Busy    Man's    Method  of    Keeping   a 

Note-Book     40 

104     100        Solution    of     Epieycllc    Gearing    liy 

the   Method    of    Levers 521 

1)5     151         Limitations   of   the  Common   Theory 

2:14     3;iS  of    I'lexure 785 

701)  1037        -Mean      R.idlus      of      the      Frictlonal 
540     780  Forces   of   a   Disk    Brake 024 


591 
534 


340 
343 


8«i 

774 


500 
603 


Broken      Woml 
Canek 144 


SCO 


the    Acme 


540 
700 

382 

34 

575 

353 


780 
1034 

5Gtt 

08 

847 

513 

554 
202 
445 


142 
2(10 
147 
387 


222 

SII4 
227 
571 


574  84(i 
032     93tt 

575  847 


033 

500 

62 


937 

732 

70 


509     841 


577 

849 

58:i 

855 

351 

511 

007 
481 

987 
390 
097 

5 

528 

710 

81 


ill 

LS3 

470 

600 

220 

330 

Nails.      To      Remove 

Screws  and.      M'.    iO. 

Nash  Eugineeriiig  Co. : 

Micrometer  Plug   Ga 

National-Acme   Mfg.    C 

Milling    Attachment 

Multiple    Spindle    Screw    Machine.  70S 

National  Association  of  Manufactur- 
ers  Convention    80.S 

National  Gas  and  Gasoline  Engine 
Trades  Association,  Semi-Annual 
Convention    r)([2 

National  Machine  Co.: 

Double-Head   Traverse   Drill 900 

National  Machine  Tool  Builders'  Asso- 
ciation. Additions  to  .Memliersbip  of.  903 

National  Machine  Tool  Builders  Asso- 
ciation   Convention    232 

National  M'aehlne  Tool  Builders  Asso- 
ciation  Couventlou    872 

National  Machine  &  Tool  'Works: 
Rockford    Hand    Miller   and   Attach- 
ments      688 

National  Machinery  Co.: 

Die     Sharpening     Machine 422 

National      Quadruple  -  .Spindle      Bolt 

Cutter     500 

National     Nut     Burring    or    Shaving 
M'aehlne     701 

National  Machinery  Co.'s  Exhibithiu 
of  Nut,  Bolt  and  Forging  M'acbln- 
ery    

National    Metal    Trades    Association...  513 

National  Metal  Trades  Association 
Convention    ■ 782 

National   Sewing   Machine  Co.: 
National   Sewing  Machine  Co.'s   jVu- 
tomatle    Screw    Machine 

Navigation,    Beginning    of   Steam 

Navigation.  New  Rotary  Gas  Engine 
for  Aerial.  Chester  L.  Lucas.  John 
J.    Ross    

New  Britain  MVichine  Co. : 
Combination  Bench  ntul  Vise  Stand 
.\utomatic  Knife  Rolling   Machine. 

New   Era   Mfg.    Co. : 

Self-Lubrlcating    Bearing    Metal.... 

New  Jersey  Foundry  &  Machine  Co.: 
"Cliangeezy"    I-I!eam    Trolley 

"New    Mechanics."    Tlie 

New  M'etal  Tool  Steel  Co. : 

Power   Hammer    779 

New  York  Central  Adopts  I'enslon 
.System     

Newcoiub.    Robert  K. : 

"Oil    Drug"    Sliced    Changing    Mech- 
anism      780 

New-Cycle  Motor  Co. : 

New-Cycle  Gas  and   Oil    Engine 

Newton   Machine   Tool    Works.    Ine 
Newton      Two  ■  S]iindie       Locomotive 

Frame    Drilling    Machine 

Newton   Cyiiniler    Boring   .Machine... 

Crank    Planing    .M'aehlne 

Multiple    .Spindle    .Milling    Maihine.. 
No.     1     Newton     Horizontal     Milling 

M'aehlne     

Newton    Cold    Saw    Cutllng-ofT    Ma 

chine    

Double    Cold    Sawing    Maelilne 

Newton    Bolt    Threading    Machine.. 
Odd    Saw    Cnlling-on'    M'aehlne 

.Nbigara    Fails.     Horse-Power    of 82S 

Niagara  l''ails.  Treaty  Limiting 
.\niouiit  of  Water  for  Power  Pur- 
poses   in    ;{llo 

Niagara   Machine  Co.: 

Graphile    Cntllng    C<im|Hiund 844 

Niagara  River,  The ,  Piojected  Dam 
Across    Ihe    5 


85!) 
129 


015 


512 
1031 


770 


900 
473 


851 


149 

:i3n 

422 
512 

01)0 


781) 
850 
I03S 


Index    for   engineering,    shop   and    railway    editions.    Inclusive.     Page    nuiutiers   <if    respe 

15 


Shop.  Ry.  Eng.  Shop.  Ry, 

1111      Nieliols.    Howard  M.: 

AsBi'mbiliiK      Vertical      High  -  Speed 

713   KUl  Turbines    370     252     372 

Eraser    lor    Cleaning    DrawlngH 004     448     (104 

77      K13     Nicholson   iV   Co..    W.    II.: 

Nicholson     Driving    Block 504      110     .194 

Nielsen.  A.: 
122         Provision    for    the    Escape   of    Air    In 

Plug   Gages    311     207     311 

•.111  Nee.l  ,.r  I,    l,evid  on   (he   .MV.Ior  Drill.   .5(111     ;i85     009 

I'oniiilioill.iii    Scale    and    Scrlber 847     .570     817 

Hom.-.Maile     .Section     Lini'r 9:i0     U;il     li:i5 

832         Mclhod    of    Spotliiig    for    Pilot    Sel- 

i'^crews    1);j.',     (i:ii     y;)5 

208         Hand    Prolcctnr    for    Vise    Handles..    935     031     0;i5 
207  irregular     Spaellig     of      Ihe     Culling 

Edges    of     Reamers H>o.i      ,ij,u  joo4 

0-18     Nlles-Beini.nl  P 1  Co.; 

Eleelrlcaiiy       I'nnlroiied       Reversing 

715  'b'lvc    for    I'niid    Planers 9,58     054     908 

tti3     9:17         Four-Hell     Pliiiier    Drive 09s     411     5U5 

13:1     2l)5         Boring       .Machine       for      Locomotive 

,  ,)Vork     B05     411     595 

All    (.eiiivil     Lathes 779    5311     771) 

.MO     770     Nobel    Prize    In    Physics.    The 7i(i 

(150    9(10     .Nordyke    &     Marmoii     shops.     Correc- 
tion   to    Practice    of 473     313     473 

49       73     Nordyke    &     .Marni<jn     Co.     Automobile 

Faeloi-j-    Praetlie.      Ellian    Vlall 353 

North   Bros.   Mfg.   Co.: 

340     609         Breast    Drill     o.,8     j,;fj     «.,„ 

.Vorthern    Machine   Works: 
130     203         Norlhern     .Machine      Works      "Little 

Giant"     Ciitting-Otr    Saw 594     410     594 

Niter    Process    for    Bluing    Iron    and 

steel,    The    (530  (Xia 

513     7.13     Northern     Pacillc     iM'allet     Articulated 

.125     485         Locomotives     71,0 

Norton.  E.   W.: 

Removing    Rust    from    Steel 937     0,1:)     '117 

.13       57     Norton  Grinding  Co.: 

Cam       Grinding       Altachnient       for 

Stanifard    Grinding    Machines...        422     '*S0     400 
40        Machine    for   Testing    Rimning    Bal- 
ance       42.1     287     4'*3 

Motor-Driven     Roll     Grinding     Ma- 

•  n'''">v.   ",";,"■", '"^    ''""•    TOO 

•  Car    Wheel    Grinder uks     7]q  lo.-jg 

Norway-Iron  of  Swedish  Manufacture.  710 

!I24     Norway's   I'arlfC    to   Develop    the    Ma- 
chinery   Trade,     Machines,    etc.,    on 

Free    List    of...., 470     sm     ^-q 

Norwegian  Lathe  of  Modern  Design..  220    140    220 
88     144     Nosrac,  C. : 

A   Spline   Milling    Fixture 931     027    931 

594     806         A    Fixture   for   Straddle   Milling 931     027     931 

Pertinent  Points  in  Jig  and  Fixture 

Design     ;|tj4     ^74    gjj4 

528     70S     Note-Book.     Busy     M'an's     Method     of 

Iveeping  a.     John  S.   iMyers. 40  40 

590    868    Nozzle.    .Sand    Blast 75       51       75 

Nozzles.    Formula    for   Area    of    Loco- 
motive   Exhaust    574     390     574 

638     962     Numliering   .Machine,    Bates    M'etal ]0:i     107     103 

Numbering  Tool.     L.   H.  Georger 749    509     749 

050    900    Not  Burring  or  Shaving  Machine.  Na- 

fional    7Q1     521     701 

059    963     Nut    Castellating    Device 590     412     590 

Nut    for   Jig    Work,    Quick-Releasing. 

152     232     ^.If'-lfhs      3,2     208     312 

Nut    Tapper.    Automatic 901  ggj 

600    872     Nuts.    Dies   and   Punches   for   Making.  110      70    110 
Nuts,  Machining  Accurate  Qnick-Pitcb 
Screws  and.     Francis  J.    Bostock. . .  Io04  1004 

472     688 

"SO    422    Oakley.    (Obituary    of    Freeland 598    414     598 

.00     -i.^    oberg,   Erik: 

340     506    ...I'le   Making  of  To,il   Steel 101      119     191 

'    "     000    Observations   on    the    Making   of   High- 

r,.,,      -PI  Speed    Steel    Tools.      O.    M.    Becker.        5  5 

o_i     loj     Occupation.   Inventing  as  an 30       u:      l'> 

O'Connor,  M.   S. :  .        -        10       o- 

Setting  the  Valves  on  a  Locomotive.  607 

,.„     J?^    Oesterlein   .Machine   Co.: 
iJ-i    51i        Oesterlein   No.  25  Universal  M'illing 

54"     782    r.-,    *""■';''"«.   •;■••■. "^6     461)     670 

o-i-     is_    Oil    as    Best    Lubricant    for    M'aehlne 

Tool  Operations.   Lard 268  268 

B.S7     850    Rll    ?,>"■"'"«    Process,    Fuel 695     479     695 

2i     ?5„    oil     Consumption     Records    on     Naval 

I J    izu        Vessels.   Prizes  for  Low  Fuel   and..  891 

Oil  Engine.    Newcycle  Gas  and 851     579     .851 

Oil   Engine.    Reversible    Marine 029     4''9     ijoq 

oil      Pump.      Bearing     wilh     Seif-Con- 

iw     r.,.>         tallied.      Joseph    G.    Horner 446 

701  ^m^     ""      ''>i"Perlng     Bath.      Eleetrically- 

(03  1031        Healed    ..241     101     "11 

iQo    T-o    "lling    Machine    Parts    when    Asseni- 

OJJ     7(9         |,ii„g     .jjj     ^jj,     .jj^ 

056     900    IJII"!"""    ""'''i'le    Handle 778     5:18     778 

519     779        ''-""lie    for    Monkey-wrench 847    575    847 

o.iJ     7(9         Handle    f,u-   Radial    Drill    Arm 573     389     673 

O'Neal.  Roliert: 
^JS       Locking       Device      tor      Adjusting 

Screws    307     203     ;i07 

540     780     ,   A   Gas   (  lieck    for  Big  Guns -177     317     477 

040     (80    Oneida   National   Chuck  Co.: 

r.Tci    01.,         Oneida      SIcel-Rclnforeed      Icdepeii- 

079     80J  ,,,.„,    ,.,,„^.,.     .'....  510     350     510 

Operation   and   Care  of  Small   Eleelrl- 
93     149        '"'    '^'"<'''l"i'''y.    The.  Henry    B. 

iil    'IS    Ol»Ma(lons.    Elements    of    .•Vssenibiliig! 

r^I;     tfr,         ••^If'cd    Spangenberg    23         7       23 

M.     01-    Operators,    Doii'ls   for  Screw   Machine. 

174     iVli)         '■""'    ^'    ••\l'l'"" 2.10     1.10    230 

1(4     0.1(1    (i|,,i,.,|i    Instrument,    Novel 922  <)"2 

r,,,     -r,,     orders.      Caiicelbitlou     of.       C.      Wood 

'r!;      ii         Walter   920  020 

r-L    K?      '" ''s,   Tlie   Cnneellatlon   of   Machine 

„'         '.'.  .       Toid  7,13  — (.{ 

1  111  l(i:is    o,.,|„  ay,  Joiin  Jlorse,   OlilVuary  of .'.'.'.'    715      B2     '76 
' -^    Original: 

Flxlure     for     Holding     Countersunk 

Si'rews    310    •*(|.;    •{!.» 

390    osborn  Mfg.  Co.:  '  -  ■      ■    - 

Double   Spindle  Pollehlng  and    Ualt- 

otZ     844  liii:    Lallie    337     O'l'l     'l't7 

Ouling,    M'ACHINUnV'S   Seventh    Au- 
■•        loial    2,14     1(14    234 

ctlve  edillons    In  eolumuH   headisl    "Eng.    Shop    Ky." 


Eng.  Shop.  Ry. 
Outlining    Prick-Punch.    Spacing    and. 

William    A.    Painter 4S1     321     481 

Ox.v-,\cet.vlene    Apparatus,    Dangerous. 

Augustine  Davis    751     511     751 

Ox.v-Acetylene      Welding      Apparatus. 

Portable     779     539     779 

0.x.v-Carbi  Co.: 

Oxy-Acet.vleno    Welding    Apparatus.  422     2SG    422 

Portable   Acet.vlene   Wi-ldiiiir   Appar- 
atus       r ."!I5     411     595 


Eng.  Shop.  Hy. 


Eng.  Shop.  Ry. 


50' 


0 


621 


7S     538 


I'abpslintz.  Charles. : 

Feeding   Device   for  Pinich    Pivss...  S4C 

Packing  for    Vacuum    Pistons 574 

Packing  Rings.    Making    Piston Ill 

Padlock.    Ui-Centric  Master-Ke.ved 337 

Page.    Obituar.v  of  Thomas   C 099 

Painty   William  A.: 

Tools    for   Drawing    Seamless   Auto- 
mobile   Lamp    Hoods 454 

Spacing'  and  Outlining  Prick-Punch.  4S1 

Inside    Caliper    with    Indicator    At- 
tachment      481 

Metal  Spinning. 

1 B19 

2     COG 

Thin    Castings    747 

Lathe    Burnishing    of    Metals 799 

Die-Makers'    Clamp    S42 

Panama   Canal  Opened.   Five  Miles  of.  441 

I'ancoast.  A.  G. : 

-Method  of  Making  Blue-Line  Prints.  928 

Pans.    Tinning    Steel 484 

Pans,    Tinning   Steel 753 

Pans.  Tinning  Steel.     Foreunin  Tinner.  840 

Parker  Co.,   Charles: 
Quick-.\cting    Swivel     Vise 

Parker  Transmission   .\ppliance  Co.: 
The     I'arker     Siieed-Changing     De- 
vice      5S7 

Parsons,    Obituaiy   of   Talem 338 

Parts  Adopted  by  the  A.  L.  A.  M., 
Standard   Automobile    121 

Passenger  Car  Equipment  for  P.  U. 
R.,     All-steel     : 

Patent  Amendment  to  Australian 
Commonwealth     3GS 

Patent  -Appeals,  Establishing  a  Court 
of     

"Patent  Applied  for,**  Misrepresenta- 
tion   of 1005 

I'atent    Office    Practice    Legislation...  7S1 

Patent   Oflice.     Report    of    the 204 

I'aleut  Under  New  British  Law,  Re- 
vocation   of    731 

Patents  Act  Law  in  Austria  Similar 
to  Great   Britain's.    New 103 

Patents  Law  in  Increasing  Home  In- 
dustries. The  InfefCectualness  of 
the    British    (Ki7 

Pattem-Makers,  Don'ts  for.  H.  E. 
Wood    OtiG 

I'atterns  of  Concrete  Reinforced  with 
W^ire,    Success    of 940 

Patterson  Tool   &  Supply   Co.: 

Condensed    Price    Leaf    for   Machin- 
ery   Houses    1021 

Pawling  &  Hamischfeger: 

Pawling  &  Hamischfeger  Horizontal 
Drilling    and    Boring    M'acbines...   581 

Pawtucket  Tool  Co.: 

.\utomatic    Tapping    Chuck 337    233 

Reversing    Tajiping    Chuck 693 

I'earce,  George  P. ; 

The    Detail    Engineer 

Peat    in   Locomotives,    Recent    Experi 

ments  of  Using 

Peck,  Stow  &  Wilcox  Co.: 

.  Hand-Operated     Combination     Shear 

and   Punch    595 

Pencil-Holder,  Drafting  Table.  E.  G. 
Peterson     144 


Personal:  Planing  Machine,   Crank 422 

^     76       52  76    Planing  Machine.  Plate   780 

i   168     112  168  Planing,    Special    Universal    Vise    for 

j     252     172  252        Gang.      E.    H.    Weiss 565     381     565 

338     234  338  Planing    W^ork    that    is    too    Large    for 

290  426        the   Planer.      Frederick   Seaburv 57 

515    355  615  Plant    South     of    Mexico,     The    First 

-.598     414  598        Steel    26 

8    699     483  699  Plant,    The    New   Cincinnati    Planer...   870 

;;    783     543  783    Plaster   of    Paris,    Hardening 9:)0 

874     002  874    Plate,    A    Mandrel.      Fred    Horner 664 

662  96G  Plate,     Bar    and    Angle    Shear,     Uni- 

714  1042        versal    74 


5    426     290    426 

6 

7 


.  9G6 

,1<M2 


286 
540 


33 

10 
598 
C32 
448 


400 
780 


2G 
870 
93G 
064 


321     481 


747 


574     846    Peterson.  E.  G 

"ij?    ?If        Drafting-Room     Pencil-Holder 144 

71     111     Phillips.  C.  H.: 
?cS    SA        ^'''<'    Phillips    Babbitt    Metal    Lock 

483     699  Drill    rai 

Phonograph,    A    Continuous    Perform- 

ance    37Q 

?S?    iof    Phosphor-Bronze,     English     Admir'altv 

J-l     4S1        Specifications    for    S39 

Photography,   A   New  Departure   in...  609 
Photography,    Shop.      R.    F.    Kiefer...  384 

Photography,    Shop.      W.    Haggas 662 

Photography,    Time    of    Exposure    for 

Dry-Plate    399 

Photographs  Used  as  Evidence,  Neces- 
sity of   Identification  of 454 

842    Physics,  The  Nobel  Prize  in 

Pictures,    Anotlier  Use   for   Moving...  711 
noo    Pi"=>''  Cranes,  Calculation  of.    Charles 
«-!>        A.   Schranz    § 

STo    -bo    ''""*  Tra<;k,  A  New  Engine.     Charles 

513     i53         It.    King    

568    840    Pinion     Cutting     Machine,     Walihaiu 

Automatic    772 

Pinion     Machinery,     Davenport     Clock 

and    

Pinions     for     Rolling     M'ills.     Double 

Helical   Cut.      Joseph   G.   Horner 450    298 

Pins  for  Iris  Diaphragm  Leaves.  Mak- 
ing.    Walter  Gribbei! 282 

Pipe    and    Angle    Iron,     Machine    for 

Bending.     T.    O.    Martin S43 

Pipe     and    *rube     Bending     Machines, 

Cox    410 

Pipe      Attachment      for      Automobile 

Wrench    095 


50       74 


210 


485 
554 


637 
314 


717 

810 


302 


532 


820 


113 
248 


705     525 


403     587 
234     338 


121 


523 
218    368 


018 


Pipe  Bender,    Underwood SGO    5SS 


Pipe    Die    Stock 

lOOj    i.jpe     Expanding    and     Flanging 


Ma- 


960 


479 


727     495 


Pencil,   Holder  for  Short. 
Pemisylvania  R.   R..   AU-Steel  Passeu 

ger  Car  Equipment  for 

Pennsylvania      R.      R.,       Eliminating 

Grade   Crossings   on   the 

Pennsylvania    B.    R.    Grade  Crossings, 

Abolishment    of    

Pennsylvania   R.   R.,   The  Planting  of 

Trees   of    the 

Pennsylvania  R.   R.   Tunnels,   Electric 

Locomotives    for    the 

I'eunsylvania  R.  R.  Tunnels  from  New 

Jersey  to  Long  Island,  The  Comple- 
tion of  the 423 

Pennsylvania    B.    K.    Wage    Increase 

on    the    

Pennsylvania       System,       Safety       of 

Travel  on   the 883 

Pennsylvania      Tubes,      First      Train 

Through    

Pens,     Graduated     Screw     Heads     on 

Drawing.      W^alter   Gribben 13S 

Pens,  Tantalum  as  a  Material  for 
Writing     195 

Pension  Fund  of  the  U.  S.  Steel  Cor- 
poration        898 

Pension  System,  New  York  Central 
Adopts     

Pension  System  of  the  W'esteru  Elec- 
tric   Compan.v    914 

Performance,    Modern    Condenser 297 

Perkins,  Frank  C. : 

An  American  Steam  Motor  Car 

German      Four-Cylinder      Compound 
Adhesion   ajid    Back   Locomotive.. 
Vacuum  Gage  Tester  of  English  De- 
sign      

Areameter  for  Measuring   Hides 839 

European      Gasoline-Electric      Motor 

Car    Trains     

Perks,    Obituary   of   Albert  J 252 

Perpetual    Motion    Apparatus 214 

Person,   Edward: 

A   Variable   Lineal   Speed   Drive 49 

Some     Interesting-    Cam     Construc- 
tions       391 


''81        chine  .'. 7 .T. ."..."." 7.  779 

201    Pipe  Fittings,  Establishing  a  Commer- 
cial Standard   for.      F.    W.    Barrows.  735 
Pipe    Fittings    in    Permanent    .Molds, 

Casting    55G 

Pipe  Fittings — Theory  vs.   Practice  in 

their  Manufacture.     F.  W.  Barrows.  203 
PilJe    Machine,    Combined    Hand    and 

^  Power  511 

Pipe    M'achine.    Improved 76 

24G    300    Pipe   Mains   for   Hot    Waler   Heating, 

,.o„    „.„        ^™^  <>'•     Charles  L.    Hubbard 38 

031)    840    Pipe   Threading    M'achine 901 

Pipe    Threads,    Briggs 618 

Pipe    Wrench,    W'right    Quick-Adjust- 

T„'°"     ■^•. •5S3 

Pipes,  Friction  of  Water  in 705 

Piston  Manufacture,  Point  in  Gas  En- 
gine.    John  Reed 752 

Piston  Packing   Rings.    Making Ill 

Piston   Profiles,    Root's   Blower 548 

695    Piston    Ring   Problem.    The 816 

Piston    Rings.    Face-Plate    for    Eccen- 
tric.     Contributor    103 

Piston  Rings,   Fixtures  for  Machining 

Eccentric.     C.   T.   Schaefer 625 

Piston   Rings   in   a   Lathe.    Method   of 

Lapping.     John  W.   Wickerman 934 

411     59o    Piston    Rings,    McQuay-Norris    "Leak 

Proof"     (JS2 

1*4    Piston  Rings.   Proportions  of  Automo- 


499     731 
03     103 


441     057 


693  1021 


397     081 


Plate  Girder,  The  Design  of  a.     M'ar 

88    144        tin  Joachimson  637 

Plate.    Wai-ping    of    Cold-Rolled 314 

Plates.     Calculating    the     Weights     of 

523     763         Steel.      Frank    W.    Holcomb 933     629     933 

Plating — The  "Galvanlt"  Process,  New 

250     370         Method    of    Electro- 605 

Pliers,  M'aking  the  De  Vilbiss.    Ethan 
507     839         Viall, 

1     717 

384  2    810 

416    662    Plug  Gages.   Provision  for  the  Escape 

of  Air  in.      A.    Nielsen 311     207     311 

263     399    Pneumatic     Hammers,     The     Mainte- 
nance,     Care      and      Up-Keep      of. 

454        George  H.   Hayes 820 

71(j    Pneumatic    Tire    and    the    -Aeroplane, 

The     113 

Pointing   Machine,    Bolt 248 

8    Polishing    and    Buffing    Lathe.    Double 

Spindle     337 

175    Polishing    and    Drying   Machine,    Cen- 
trifugal    Hot     Air 336    232     336 

772    Polishing  and  Finishing  Lathe.  Wells.  318    214    318 

Polishing  Machine,   Blevney   Tube 695    479     095 

765    Polishing   Machine,    Diamond   Machine 

Co.*s    087     471     087 

450    Poorman  Co.,   Inc.,  J.   E. : 

Toolmakers'    Scrapers    858 

186    282    Pope,    Obituary   of   Alliert    A 77 

Porter-Cable  Machine  Co. : 

571     813        Micro-Adjustable    Boring    Head 512    352 

End   M'ills  for   Precision  Work 512    352 

274    410    Portland-Tar    Cement.      A.    L.     Graf- 

f am     937     633     937 

G95    Pottstown  Machine  Co.: 

860        Slotting    M'achine    596     412     590 

656    960    Power  by  Steel   Belts,   The  Transmis- 
sion  of    832 

Power  "Defined,"   Cost  of 548 

Power  for  Various  Industries,  Cost  of.  54u    364 

Power  of  Large  Guns,    The 461 

Power  Tests  of  a  Stockbridge  Shaper. 

5o6        H.    P.    Fairfield 196     124     196 

Power  to  Paris  by  Electric  Generating 
131     203         Plant   at   the   Rhone  Falls — Proposed 

Supplying    of     95 

Power-Transmission     Rope,     Sag     anil 

Strength    of    Manila 978 

"Practical"    in   Signs,    Misuse   of    the 

W*ord    113 

Practice,    Automobile   Factory.     Ethan 

Viall    97      ,'i7      97 

Practice.      Automobile     Factory,      Nor- 


168 

233     337 


586    858 
53       77 


39     779 
735 


372 


.351 
52 


657 


511 
76 

38 
961 
618 


512 
512 


832 
548 
540 
461 


96 


113 


337 


727 
534 


467    683        dyke  &  Marmon  Co.     Ethan  Viall. 
Practice  Cards,  Standard.     J.  C.   Has- 

sett     

512    752    Practice^      Locomotive     Repair     Shop. 
71     111        Ethan  Viall. 

372     548  2     

500     816  3    

4     

03     103     Practice,   Machine  Shop: 
Laying  Out  "Work. 


353 


11 
343 
603 


425     025 
031     934 


40 


46 
132 


460     682 


1020     698  1026        bile 454 


Pistons    for   Automobile    Engines,    Ma 
chining      Cylinders      and.        Harold 

Whiting    Slauson     351 

352  Pistons  in  the  Turret  Lathe,  Turning 
Gas  Engine — Machine  Shop  Prac- 
tice.     Contributor    055     439     053 

Pistons,   Making   Accurate   Automobile 
Engine.     Jig  and  Tool  Designer 403 

Pistons,   Packing  for  Vacuum 574 

Pistons      Tight,     Making    Leaky    Gas 
Engine.      George   Cormack,  Jr oil 

Plaisted,    Roy: 

Fixture   for  Punch-Holders 482    322 

Operation    and    Construction    of    the 

Sub-Press    Die    922 

Clamping  Templet  to  Die  Blank 930 

885  Planer,  Assembling  a  Motor-Driven, 
Alfred  Spangenberg, 

1     294 

„,     2     .' 381 

Planer     Attachment      for     M'achining. 


523 


713 
713 


259 


713 


263 


267 

390 


K!2 


922 
936 


Curved  Surfaces 308    204     308    Pratt  &  Whitney  Co. ; 


82     138 

Planer,   Cincinnati   Special   Forge 695 

123     195    Planer,    Cleveland    Open-Side 1036 

Planer  Drive,   Ciuciniiati  Two-Speed.,     70 

610     898    Planer  Drive,    Four-Belt 595 

Planer    Drivp,    The    Bateman.     Joseph 

,r„         G.    Horner    709 

•ioa    Planer    Elevating    Device 103S 

Planer  Gage,    -Adjustable 422 

914    Planer    Men,     "Don'ts"    for.      Donald 

297        A.  Hampson   

Planer  Milling  .■Vttachment,   Schneider 

&   Goosmann   Hand 861 

5    Planer,   Morton  Traveling-Head  Cylin- 
der    849 

Planer,   Rockford  Heavy  Duty 66 

Planer,       Schneider      Hand  -  Operated 

Metal  328 

Planers,     Electrically    Controlled     Re- 
versing Drive   for  Pond 95s 

Planers,     Making     Open-Side,       Ethan 

172    252        Viall     993 

214    Planers    to    get    Best    Results,    Where 

to  MVmnt  the   Motor  of 1041 

25      49    Planing  Dovetails,  Tool  for.     J,  Gray 

Card    755 


Boring    Cylinders    132 

Jig    and    Die    Work    In    the    Bench 
Lathe,     A.  L.   Monrad. 

1     222     112     222 

2     304     200     301 

Centering     391    258    391 

The     Vernier     Scale — Its     Principle 

and    Method    of    Reading 474     314     471 

Tool    Grinding    B60    376     500 

Turning  Gas   Engine  Pistons  in  the 

Turret    Lathe    655     439     655 

Tool  Grinding. 

2    744    6<M    744 

Laying  Out  and  Machining  a  Pistou- 

Rod    Key    Slot 837     " 

Chipping     927 

Key    Fitting    1013 

I'lactiee — The  Olds  Motor  Works.  Au- 
tomobile   Factory.      Ethan    Vlull....  911 
Pratt  Chuck  Co.: 

Pratt    Turret    Lathe    Chuck 861 

Pratt,   E,   H.: 

Handy    Set    of    Clamps 401 

Milling     Fixtures     for     Automobile 

Parts     502 

Deep   Hole   Calipers ;..  571 

Bracket    for   Wash    Buckets 579 


710  1038 
280     422 


S09    553    809 


589    861 


179 


618 
839 


884 
252 


479    695        Cam   Grinding  .\ttachment   for  Ver- 

708  lu36  tical    Grinder     590 

46       70        Turn-Table    Lathe     867 

411     595    Precision  Dividing   Wheel,   M'aking  a.  545 
Prentice  Bros.   Co. : 

Prentice   12-Inch    Geared    Head    Re- 
versing   Lathe    502 

Double    Back-Geared    Lathe 86G 

Improved  Upright  and  Radial   Drills  901 
Prentice  &  Co.,  Inc.,  George  B.: 

Prentice       Five-.Spindle       Automatic 

•with   Two  Tapping   Spindles 852 

Press,    Arbor    691 

Press,    Arch    Type 779 

Press,    Atlas   Bench   Power- 955 

Press  Attachment  for  a  Vise.     W.  S. 

Leonard     1020 

Press.    Double    Crank 75 

651    958    Press.    Drawing    and    Broaching 867 

Press,    Embossing    1038 

673    993    Press.     Ferracute    Double-Crank    Tog- 

gle-Joint    Drawing 153 

713  1011    Press  Fits,   Making.     J.'s.   Van  Pelt.  307 
Press     for     Heavy      Cold     Stamping, 

515     755         Bliss    Power    419 

Press,    Hand    336 


42 


849 
66 


224     328 


255    391    Planing   Head,    Auxiliary 960    656    960 
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Enr- 

!'IV8».     Il.v<lriiiill.'     UKIU 

TrcHH,    I,arKr    I'Vi-nu-iiIi'   'rrliniiiliiK. . . .   Oftft 

rrvstt,    Mux    Aiiis    Ucmlili'    IMtuuin llKtO 

I'rcsa     nf      llimmml      Size.      Fi>rrtuMito 

TobkU'      B84 

I'vvHH   on    KuuTKt'iH'y    Work,    A    \'ortl- 

ca\    Miller    Tw'.!    for    a    Pum-li Oil 

Press   iM'tTiitora,   Snfoty    Oevlce    for. .  fitll 

Pri'ss,     I'liiu-h     -1-2 

rrt-Ms.    giii'fii    rity     l>oul»lt'  ActliiB 
Snmll    Iiu'llimhlf    IVnvcr. . . 

SprliiKrifld     I'lioumiitUr 

Spriit'    

I'rt'SH  Tie  Ito.ls  wllh  Solid  UvmU  lUid 
lU'iirUiK^    In    rrosshciMls,    llydriiiillc. 

IUmiJiiiuIii     llrowuHlt'lii 

I'ri'ss  Tool   for  IIoikHuk  CoriUT  IMi-ct's. 

I'.    IVtllJi'iui    ; 231 

I'ross.    TninsfiT    

I'rt'ss  Work,  Automntic  ruiicli. 
lOthnii   Viall    

Tross  Work,  Sluiple  aiu!  Automat  lo 
Stop  I'iiis    for.      H.    A.    S.    Ilowarth. 

rrt'ssi-4l  SU'ol  I'arts  Undor  (ho  Sloam- 
llainiiier.    Milking.      T.    <».    Martin 

ProsHos,  Die- Beds  or  llolstera  for. 
Dorbro     3«7 

Presses,  I*Ve(iin>r  Hevlee  for  Punch, 
('harlcs    I'aliestiut/.    84ti 

Presses  for  Automobile  Manufactui'- 
tnir,     "Consolidated"    Power GST* 

l*re88es  of   Unusual   Sizes,    Toledo 41!i 

Presses  win.  VVeslliighouse  Motor 
Drive,    Punih     51)6 

I'ressure  lilower.  Funk  Machine  Co.'s 
Positive     480 

Pressure  Tanks,  Weljihts  of  Cylindri- 
cal.    C.    R.    AVliittler 015 

Price.   J.: 

lUirlntf  TooMTnlder  for  Small  Work.  (iGT. 

I'rlce  I>eaf  for  M'acliiuery  Houses, 
(■ondensed.  The  I'attersou  Tool  & 
Supply     Co 1021 

Priek-Piuieh.  Spacinp  and  Outlining. 
William     A.     Painter 481 

I'ridmore.    Henry    E. : 

Core    Molding    Machine 1037 

Printer.  Charges  for  Job  Work  by 
Country     55 

Prints.  Meth.'d  of  Making  Blue-Line. 
A.    G.    Paneoast 028 

l*rints.  Simple  Method  of  Making 
Blue-Line.      Bruce   C.    McAIpine 754 

Prints  with  Blue  Lines  on  White 
Ground.      Rnl>ert      Grimshaw 1023 

Priae   for  a   Safety   Automobile  Crank.   113 

Prize  for  Invention  of  Reversing  Mech- 
anism   for   Combustion    Engines 609 

Prizes  for  Inventions.  Improvements 
and    Writings   on    Railway    Matters.   815 

Producers  and  Producer  Gas  Engines 
for  Boat  Propulsion.  Remarkable 
Possibilities    of    Gas 29S 

Profiles.    Root's    Blower    Piston 548 

I'roliling    .Machine.    Bench 249 

Pi-oflt-Sharing  System,  Success  of 
Furness'     61 8 

Profits,    Salaries    vs.    Polycon 463 

Prony   Brake.    An   Easily    Made 727 

Piopollnr.   Reeent  Developiuents  in  the.   460 

Protector  for  Vise  Handle,  Hand.  A. 
G.    Johnson     ...•. 573 

I'rotector  for  Vise  Handles,  Hand. 
A.    Nielsen    935 

Protractor  and  Level,  "Perkins" 
Combined     596 

Protractor,   Brown  &  Sharpe  Bevel...  947 

Protractor,    Draftsman's   Square  and..   336 

Protractor  for  the  Lathe,  Combination 
Test  Bar  and.     E.   E.   Martin 753 

Protractor,    Improved    Bevel 422 

Providence   Engineering   Works: 

Manufacturing    Automobile    Equaliz- 
ing   Gears.      Ralph    E.    Flanders..   275 

Prvibil,   P.: 
Pryibil      Self  -  Balancing      Elliptical 
Chuck    324 

Pulley,    All-Wrought    Steel 961 

Pulley    Bearing,    A    Loose 664 

Pulley   Handle,    Removable.      Brum 56 

Pulley,    M'aymont    Self-Oiling    Loose..     71 

Pulley  Speed,  Influence  of  Belt  Thick- 
ness on   848 

Pulleys.  Cast  Iron.  August  Wackcr- 
man     657 

Pulleys  with  Axes  at  an  Angle,  Belt- 
ing on    606 

Pump,  Tjeiman  Rotary  Blower  and 
Vacuum      417 

I'ump    M'otor    Drive,    Turbine 291 

Pump,  Steam  Turbine  Driven  (Centrif- 
ugal   Boiler    l<'eed 597 

Pump-Rod.  Removing  Broken  Doep- 
WoU.      Howard    D.    Yoder 309 

Pump.  Watson-Stillman  Small  Hy- 
draulic        418 

Pumps,    Electric  Drive  of  Turbine 269 

Pumps  Exhausting  Into  the  Atmos- 
phere Instead  of  the  Smoke-Box, 
New   Method   of   Air 

lumping  Engine.  Self-Containert  l^ur 
bine      

Pumping  Hot   Water.      R.    E.    Bradley 

Punch,  Adjustment  for  Automatic 
Center    403 

Punch  and  Die  for  Elliptic  Gears.  W. 
J.      MeDevItt      891 

Punch  and  Die  for  Piercing  Angular 
Stock.       Charles    Weslow 1020 

Punch  and  Die  Work,  Some  Kinks 
for     1017 

Punch    and    Holder,    Standard 779 

Punch  and  Shear,  Bertsch  Cnnipblned 
Multiple     155 

Punch    and    Shear,    Combined 336 

Punch  and  Shear  Frames,  I'ropertles 
of    Sections    fov.      Alton    L.    Smith..   910 

Punch  by  Oil  (Jon  tact.  Stripping 
Shells  that  Adhere  to  the.  (Charles 
Rlehaids     220 

Punch.  Hand-Opcrated  Combination 
Shear    and    BOB 
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Punch  1  lohlerfl,       Fixture      for.        Hoy 

Pliilsieil      '182 

Punch.    Multiple     1038 

Punch  PrcKH  with  CoinpresMed  Air, 
Eject  log  Work  from  the.  Benja- 
min    E.     Teale 227 

Punch-l'ress  Work,  Autonuitlc.     Ethan 

Viall     653 

Punch    PresH.    Care   In   Operating 881 

Punch    Presses,    Feeding    Devices    for. 

ClnirleK    Pabesluil/,     '. K46 

Punches  for  MiiUhig  Nuls,  Dies  and..  110 
Punching  an<l  Shearing  Machines....  605 
I'un>-hliig      ami      Shearing      Machines, 

Hand  Power     5JHJ 

Purdue  University.  New  ShopH  at....  515 
I'nre   Air   Law   for   Workmen.     C.    M. 

Ripley     IB 

Purifying    Air,     Apidleatlon    of    Klec- 

trldlv    for     178 

Purnian.    H.    V.: 

A    Foitneil    Tr.ol    IVoblem 360 

Pyrometer,    Foster   Fixed    Focus 1038 

Quebec  Bridge.    Bids  Out   for   New... 
Queen  City  Machine  Tool  ('(>.; 

Improved    Table    Support    and    Feed 

for  Queen   (Mty   Shapers 6(18 

Queen  City  I'tinch  &  Shear  Co.: 

Queen   City    Donble-Actlng    Press...     01 


Raclcot,    Arthur   A.: 
Jewelers'    Wax     

Racine  Gas  Engine  Co.: 

Racine    M\)tor-DrIven    Hack-Saw  Ma- 
chine       

Rack  on  Planer,  EfTective  Method  of 
Holding.      Donald    A.    Ilanipsou 

Rack.    Storage    

Racks.    Portable    Stock 

Racquet: 

A    Shaft    Turning    Attachment 

Improved    Adjusting   Strip    for  Slides 

Radial  Drill  with  Four  Heads.  Barnes 
Horizontal     

Radial  Drills,  American  Two-Foot  and 
Three-Foot    

Radial  Power  Hammer  Co.: 

Radial    Power    Hammer 

Radium-Chloride.  Price  and  Quantity 
Obtained    in   Austrian   Mine   of 

Radium  in  Ash  of  Lignite,  The  Dis- 
covery   of    

Radium   in  Lava.   The  Finding  of.... 

Radium.    The    Cost    of 

Radius  or  Shape  of  Irregular  Parts, 
Finding  the.      C.   V.   Frisk 

Radius  with  a  Compound  Rest.  Turn- 
ing   a.      Jack    E.    Hnilstone 

Railroad  and  its  Effect  Upon  the 
Greenwich  Observatory,  Electrifica- 
tion   of    London 

Railroad  Cars.  The  Design  of  Heavy 
Helical  Springs  for.  Egbert  R. 
Morrison    

Railroad   Regulation.   One  Pliase  of... 

Railroad  Track  Built  in  United  States 
in    1909,    Mileage    of 

Railroads,  Campaign  Against  Tres- 
passing on    

Railroads.   Express  Trains  on  English. 

Railroads,    Tax    on ; 

Railway  Accidents  in  the  United 
States,    Nnmt)er    of 

Railway    Bridge    Over   Sionle    Gorge. . 

Railway  by  Government  of  Western 
Australia.    Building    of 

Railway  Collisions,  Device  for  Pre- 
venting      

Railway    Edition    of  -MACHINERY. . . 

Railway  Formulas.  L.  R.  W.  Alli- 
son       

Railway,    Hauenstein     

Railway  Line  Between  Bergen  and 
Christiana.    Remarkable    

Railway  Machinery  and  Apparatus, 
Electric.     William  Baxter.  Jr. 
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147     227 

437     653 


574  846 

70  110 

479  605 

412  506 

355  515 
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710  1038 


\W1     COS 
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80 

136 

298 

■102 

5S6 

409 

731 

Railway    Matters.    Prizes    for    Inven- 
tions,   Improvements    and    Writings 


on 


Railway    Work,     Autogenous    Welding 

in   the   Boiler  Shop  and   Outfit    for.. 
Railways  in  the  United  States  for  tlie 

Year   Ending   June   30.    1909,    Statis- 
tics   of    

Railways,     Mallet    Compound     Freiglit 

Ixiconiotive  for  the  Royal  Hungarian 

State      

Railways,      Percentage     of     Standard 

Gage    of    

Railways,      The      Electrification      of. 

George    W^stlnghouse    

Railways,    The    Worhl's ; 

Railways.     Tliread     Gages     for     Bolt 

Work   on    French.   Charles   R.    King. 
Railwavs,     Water    Power    as     Applied 

to    Electrification    of    Swedish 

Rand.   J.    R. : 

Leather    Cases    for    M'icroniolers. 

Starting    a     Drill 

Ransom    M'fg.    Co. : 

Disk    Grinder     

Rasmus.   Gnstav: 

Electric     Hoist     248 

Rasmus  Five-Ton  Eii'ctrlc  Hoist.  ..  771 
Itntcbot  W^rench  for  Trcnc-h  Work...  250 
Ratings   fur   International   Combustlnn 

Engines,    Commercial,      William    D. 

Enula    (K)3 

Rattek.  F. : 

Heavier  Tool-Posts  for  Shapers 313 

Razor    Edge,    Thickness   of 1018 

Readv  Tool  Co. : 

"Uoaily"  Straight  Threalling  Tool.  689 
Henmer.       An      Adjuslable.        0.      W. 

Herbert      311 

Iti'nnier    Arbor.    Clevolaiul    Twist    Drill 

(Company's   .Steel    495 

Reamer.     Arbor     for     Shell.       W.     A. 

Knight    B7 


Shop.  Ry.  Ene.  Shop.  Hy. 

Ri'iiiuer    foi     Insuring    Straight    Holes, 

322     482         Fluallng.     John   Brarullo    1021     693  J02I 

710  1038    Reamer    Holder,    (!olburn     Floating. . .   327     223     327 
ReanuM-,    t.alhe  Attachment  for   Back- 
ing Off  Teeth  of  StepiH-d.     John  M. 

Fruln     2:11      l.M     2;il 

Reamers   and    Milling   (Milters,    lOrrora 
In     (irlndlng     Tapored.       H.     A.     S. 

Howarth    3(A     201     305 

Reamers,    Drive  fru'  Drills  and.     Itruce 

C.     McAiiilne     143        87      143 

Reamers,    Irregular   Spiieltig    for.      D. 

O.     Barrett     755     515     755 

Reamers.     Irregular    Spai'Ing     of     (he 

Cutting    Edges    of 713     5();i     743 

Reamers,     Irregular    Spacing     of     (he 

Cutting    Edges   ol'.      A.    Nlelsi'ii 1021     (>96  1024 

Reaineis.    Sti'alglitcdges.  etc.,  for  Stor- 
age.   Hanging    II|) 534 

Reamers    with    Irregular    Widths    and 
Depths,     Mining    Fliilefl    In.      James 

Eraser     30S     2*14    :!08 

Reaming  Machhie  for  Pipe  Couplings, 

'I'aylor-Wllson      773     5.33     773 

Reaming,     Removal     of    (Hiips     When. 

'1'.    (Nivey     0()7     610     907 

Recalescence    and  lis  ItelaLlon  to  Hard- 
ening.     J.     E.    Storey ' 136 

Receivers.     Compressed     Air.        (J.     J, 

MacFatlden     l)8,'{ 

Recess    In    the    Bore    of    Milling    Cut- 
ters,     Length     of 298 

Recessing     Machine,     Waltham     Auto- 

3S0  3S0        malic    Vertical    .586 

Recessing    Tool     for    Screw     Machine 
Work,    A  Fonned   Tool    J'ost    and   a.   731 
244     164     244     Reciprocating  Engines  In  the  "Creole," 

Steam  Turbines  to  be  Replaced  by.  2(>I     132    204 

572     844     Reciprocity.      W.    L.    Cheney 350 

700  1037    Reclamation      Work      In      the      West, 

411     505        Hindering     ISl 

Red  Wing  Adjustable  Bolt  Co.: 
27      51        Adjustable   Bolt   and    Clamping    De- 

500     841  vice      337     233     337 

Reducer,    Speed    75       51       75 

276     412     Reduction     Gear     for     Marine     Steam 
Turbines,    The    M'elville    and    M'ac- 

UHt     l-'iO        alpine.       Ralph    E.     Flanders 431 

Reece,  Thomas: 
411     595         Locomotive   Developments   in   Europe  534 

British    Engineers    on    Compounding 

and    Superheating    714 

Reed  Co.,  F.  E.: 

Reed  14-Inch   Extra   Heavy  Lathe..   678     462     078 
Motor  -  Driven       Manual       Training 

Lathe    694     478     004 

Reed    Quick-Change    Gear    Mechan- 
ism         776     530     776 

Registering  a  Letter,   German  Method 

of    Automatically     636  6.30 

Regulation.    One    Phase   of    Railroad...  608 

Regulations    in   Shops.    Posting 994     674     994 

Regulator,     Cutler-Hammer     Pressure- 
Controlled    Speed     72      48      72 

Regulator    for    Gas    Furnaces,     Auto- 

matio   Temperature    512    352    512 

Re  id,    John: 

Point    in   Gas   Engine  Piston   Manu- 
facture        7.'>2     512     752 

Relations     Between     Departments, 

Closer     816     560     816 

Relieving    Attachment    ,867     595    867 

Remacle,    Jr.,    Giistave: 
Center     Indicator     for     the     Bench 

Lathe      I02.~>     6:>7    1025 

Remington  Tool  &  Machine  Co.: 

Adjustable    Screw    Cutting    Die 074     4.^i8     674 

Repair     Shop     Practice,     Locomotive. 
Ethan  Viall. 

2    11  11 

3     343 

4    603 

Rest   for   Driving   Boxes,    Center.      A. 

G.    Johnson     313     200     313 

Reversing    JlV-ebanism   for   Combustion 

Engine^,    Prize    for    Invention    of. . .   609 
Reynolds  Machinery  Co.: 

Reynolds  Radial   Screw-Driving  Ma- 
chine       335     231     335 

Rhodes.  L.  E. : 

Small    Motor-Driven    Shaper 422    286    422 

815     559     815    Richards.   Charles: 

Stripping  Shells  that  Adhere  to  tlie 

525  Punch   hy  Oil  Contact 220     140    22^) 

Richards.   Frank: 

Compressor     Designing— The     Dislrl- 

974  bution    of    the    Load 182  180 

Richards.   G.    R.: 

Spherical    Boring    Attachment .^72     388     ,'>72 

Richardson.  Chas.  (',.: 

A    Method    of   locating   the   Dccinuil 

P<dnt   in   Slide    Rule   Calculal  Ions.  515    :;55     515 
RIeliman,   J.    F. : 
Jig  for  Drilling   Automobile  Frames.   400     264      HiQ 
Need  of  a  Good  Apprentlceslil|i  Sys- 
tem       358 

Ridlau.    Obituary   of   Fred   W 76       52       76 

Riendeau,    Obituary   of   Samuel   E 515     355     515 

Ride    Barrel    Rollers,    "Hoodoo"    Num- 
ber   of    Operations    on 743     502     742 

Ring,    Design   of    I'ixpanslon   Brake 574     390     574 

Ring    Problem,    The    Piston 810     560     816 

Rings,    Face-Plate   for   Eccentric    Pis- 
ton.      Contributor     103       63     103 

Rings,    Fixtures  for   Machining   Eccen- 
tric  Piston.      C.    T.    Schaefer 625    425    G25 

Rings,   inking  Piston   Packing Ill       71     111 

Rings,    McQuay-Norrls    "lioak    Proof" 

Plst(m     (i82    466    682 

Rings,      Proportions      of      Antennoblle 

Piston     484     324     484 

Ritdey.  O.  M.: 

200    313        Pure   Air  Law   for  Workmen 15  15 

690  1018    Rivet    Groups.    Designing    Eccentrical- 
ly  L(Oaded   Bolt    and.     Harry   Gwlu- 

473    689        I'Pr     730  730 

Rivet     Groups,     Eccentrically     Loaded 

207    311        Bolt    and.      M.    Terry 980 

Riveter,    Electric    1038    7H»  !03S 

335     495     Riveter,    Rotary    Elastic   Blow 780     540     780 

Riveting    Machine    337     233     337 

33      B7    Riveting  Machine,    Horizontal 611     351     Bll 
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716 
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£ng. 
Rivets,     Drawing     Dlos     for     Hollow. 

Charles  Weslow   134 

Rlveii  Lathe  M'fg.   Co.; 
M'otor-Drlven    I'recision    Lathe    Out- 
fit        422 

Internal     Grinder     ll>38 

Robbins  Machine  Co.: 
Robbins  New  Model  14-Inch  Engine 

Lathe     674 

Robertson,   C.  J. : 

Catalogne    Filing    Svstem 7,50 

Robertson  Drill  &  Tool  Co.: 

Robertson    Motor-Driven    Hack-Saw.      71 
Rochester  Boring  Machine  Co.: 

Rochester    Horizontal    Boring.    Drill- 
ing, Tapping  and  Milling  Machine,   015 
Rockford  Drilling  Machine  Co.: 
Rockford    Adjustable    Column    Gang 

Drilling    Machine    497 

Multiple    Drilling    and   Tapping    At- 
tachment            597 

Rockford  Lathe  &  Drill  Co.: 

MVjtor-Driven    Sensitive    Drill 74 

Rockford    Ten-Inch    Bench    Drill 24G 

Rockford   MSiItiple  Spindle  Drills  ..  411 

Ten-Inch    Floor    Drill .t<)3 

Rockford    Sensitive    Bench    Drills...   762 

Rockford    14-Inch    Engine    Lathe 956 

Rockford    Machine   Tool   Co.: 

Rockford    Heavy    Duty    Planer 06 

Rod   Boring  Machine.   Locomotive.     M. 

H.     Westlirook     

Rods  at  (he  .luniata  .Shops,  Locomo- 
tive Building  at  Altoona,  Making 
Main  and  Side.     Ralph  B.  Flanders. 

Rogers,    Obituary   of   John   M 9G6 

Rogers,  Printz  &  Co.: 

"Arpeco"   Pipe  and   Nut  Wrenches.   511 
Roll,   Ingenious  Method   of   Turning   a 
Sponge-Covered.      Charles   H.    Lake.   47:, 

Roller    Bearing,     Sells 583 

Rollers,  "Hoodoo"  Number  of  Opera- 
tions on    Rifle   Barrel 742 

Rollers.  Making  Embossing.  L.  Ros- 
enthal       933 

Rolling  In  Automatic  Screw  Machines, 

Thread     756 

Rolling   Machine,    Automatic   Knife...  1031 
Rolling     M'achines.     Hand     Feed     and 

Automatic    Thread-- 512 

Rolling  Mills.  Double  Helical  Cut  Pin- 
Ions   for,      Joseph    G.    Horner 450 

Rolling  Screw  Threads,  Calculating 
the     Size     of     Blank     for.       J.     F. 

springer     1 7r) 

Rolling.   Thread..    J.   F.   Springer !  471 

Root  Co.,   B.   M.: 

Variety  Saw  for  Pattern  Shop 860 

Root  Co.,  C.  J.: 

Measuring    Device    866 

Rope.    Sag    and    Strength    of    JUiniia 

Power-Transmission     978 

Rosenthal,    L. : 

Scriber   for   Small   Holes 144 

Scraper    with    Ten-Sided    Adjustable 

Blade     660 

Facing  a   Die  Blank  In  the  Lathe. .  935 

Making    Embossing    Rollers 0.33 

Ross,  John  J. : 

New   Rotary    Gas   Engine   for   Aerial 

Navigation     615 

Rotary    Engine.     Ilenick    Balanced...   S09 
Rotary    Gas   Engine   for    Aerial    Navi- 
gation.    New.       Chester    L.     Lucas. 

John     J.     Ross 615 

Rotary  Magazine  Attachment,  Cleve- 
land      323 

Rotator.    Johnston    &    Jennings    Crane 

Billet      866 

Rowbottom  Machine  Co.: 

Rowljottom    Cam   Cutting   Machine.   414 
Rowell,  \Vm.  S. : 
Plainer     Letters     and     Figures     in 

Drafting-Room   and    Shop 743 

Royersford   Foundry  &   Machine   Co.: 

Sells    Roller    Bearing 583 

Rubber,    .\rtlflciai     002' 

Rule   for   Helical   Spring   Calculations, 

Slide.      M.    E.    Davis 528 

Rule,       Lufkin      Decimal       Equivalent 

Steel ..865 

Rust    from    Steel,    Removing.      E.    W. 

Norton     _"  ggy 

Rust    Inside    Boilers,    Method  "for    the 

Prevention    of 214 

Rust,   Protecting  Polished  Steel  Work 

from     353 

Rustproof    Finish    on    Iron..        742 

Ryder.  G.  B. : 

Tool-Koom    Check    Systems 54 

Ryerson  &  Son.  Joseph  T. ; 

Ryerson    Portable    Cylinder    Boring 
Bar     * 

Sabin.    Obituary    of   W.    A 60') 

Safeguard    M'achinery,     When    to..!.!  4(1:! 
Safeguarding   M'achinery.    Progress   in.  2UI> 
Safeguards     in     the     National     Cash 
Register      Co.'s      Plant,      Practical 

Ethan    Vlall    37g 

Safes,    Testing    .Managanese    Steel..'..'  559 
oafety   Arrangements    in     Regard     to 
Factory     and     Work-Shop     Law     of 

Great    Britain    464 

Safety  Device  for  Press  Operators...  561 
Safety  for  High-Class  Motor  Springs, 
The  Choice  of  a   Factor  of.     F.    E 

Whittlesey    gog 

Safety  of  Travel  on  the  Pennsylvania 

System     gj^3 

Sager  Drill  Socket  Co. : 

Drill   Socket    866 

Salaries    vs.    Profits.      Polycon !4C3 

Sales  Department,   A  Defect  in   the..  462 
Sales    Department,    Industrial    Educa- 
tion and  the 733 

Sample    Boards,    J.     H,     Williams    '& 

Co,'s    Motion     94Q 

Sampson,   2nd,,  Obituary  of  Alden!!    '  42.S 
.Sand    Blast,    Kelly 506 

Index    for   engineering,    shop   and 


Shop,  Hy. 

7S 


Sa  nd    Drier.    Steam-Heated . 


Welding 

779 

960 


134    Sandy     Hook     R.     R.,     Correction     to 

Statement   of    -. . , . 

Sanford  Mfg,  Co..  F.  C: 
2.S6     422         Portable      Oxy  -  Acetylene 

710  103S  Apparatus     

Friction    Clutch    

Sanno,   Walter  de: 

458     674         Beam    Caliper    for   Wheel    Work 

Santos-Dumont  Monoplane  Flying  Ma- 

510    750        chine.    Selling    Price   of 832 

SarCTnt.  W.  H.: 

47      71        Wooden   Drawings    833 

Saw,    A.    B. : 

That    New  Apprentice  Boy 43 

641     045    Saw,     Cold    Cutting-Off ,505 


Eng,  Shop,  Ry,  jng 

GOG    Screws,        Inserting       Sniiill.  Fred 

Horner    934 

338    234    338    Screws,    Locking    Device    for    Adjust- 
ing,      Robert    O'Neal 307 

Screws,     Method     of     Holding     Small, 

779        Harry    Bailey    065 

960    Screws.    New   Methods  of  M'anufactur- 

ing   M'achine    697 

06    Scriber,    Combination    Scale    and.      A. 

Nielsen     847 

832  Scriber    for   Small    Holes.      L.    Rosen- 
thal      , 144 

833  Scrlbner,  P.  Chas.: 
Master    Form    Tools 307 

48    Scrolls,      Bending     Form      for     Spiral. 
595         Herman    Jonson    232 


539 
656 


24 
411 


iVZ    J"'  .V"."'"*^  „l'^"'''„B"".''- *02     332    492    Seahury,   Frederick 


337 

413 

50 
166 
27  i> 
.343 
522 
652 

42 


662 


351     511 
8     318     478 


Saw    for    Pattern    Shop,    Variety 866 

497    Saw.     Iluther    Bros.       Inserted"   Tooth 

M'illing      863 

597    Saw.    Northern   Machine   Works    "Lit- 
tle  Giant"    Cutting-OBf 594 

74    Saw    Sharpening    Machine 248 

246    .Sawing    Machine.    Double    Cold 780 

411    Sawyer.  Albert  C. : 

503        Accurately    Locating    Work    on    the 

'62  Facc-Plate      J37 

956    Saw.ver,   W.   A.:  

Bfliclent  Type  of  Milling  Fixture...  143 
00    Scale   and   Case,    To   Prevent   Loss   of 

Pocket     

■716    Scale    and    Scriber,    Combination! '    'a! 

Nielsen     §47 

Scale — Its    Principle    and    Method    of 
Beading — Machine     Shop     Practice. 

The   Vernier    474 

Scale.     Obtaining     Diameters    with    a 

Bevel    and    53 

Scales     on     the     Triangle.     Aiixlilarv. 
Julian    C.    Smallwood 1.1022 


594 


591 

410 

168 
540 


866 
863 


694 
248 


87     143 


573     380     573 
575     847 


431 
966 


399    583    Schaefcr,  C,  T. 

502     742        "  End's""'  .!^.*!'"''°^    Magneto    Cable 

R90    Q5Q        Fixtures     for    Machining     Ecceiitric 

oi»    Vii  Piston    Rings    625 

Kii!    Tue    Scherl    Gyroscope    Monorail    Car.    Tlie! 
-nq  iS?    Schneider  &  Goosmann  .M'achine  Co  : 
lUi  1U31        .Schneider  &  Goosmann   Hand   Planer 

5is»     Bi»  Milling    Attachment    861 

00.!     Oli    Schneider   Machine    Tool   Co.: 

Schneider       Hand-Operated       Metal 

Planer     303 

.Schranz.    Charles  A.: 

Calculation    of    Pillar   Cranes 8 

Carburetors    and    Vaporizers 645 

Schultheiss.  J.   H.: 

310 


694  1022 


405     269    405 


425 


625 

445 


298     450 


311 


181 
471 


-ioi     SRR    „  -^    '■''"''    '"'"■   Draftsmen 
0O4     866    Scott.   C.    U.: 


594 


CRC        High-Speed   Steel  Treating  Furnace.  779 
000        Scott    Brazing    Furnace. 


Bollinckx'i 


Robert 


957 


206 


539 
653 


096  1024 
207 


444 
631 


507     860 


219    323 
594    866 


278     414 


508     748 


80    136 


80 
50 


479 

478 


231 
512 


1.36 
74 


695 
OM 


752 


583 


Scrap  -  BiMik. 

Grimshaw      Ut2A 

iji     Scrap.    Chain    Making    Without.  .!!!.!  207 
■•■•*    Scraper    JIade   from    Square    File.      J. 

T.    Cromaek    934 

000    Scraper     with     Ten-Sided     Adjustable 

G-K,     033         Blade.      L.    Rosenthal 660 

b,.J     JdJ    Scrapers.    Toolmakers'     gss 

Scrapless   Press    Room,    Chain   Making 
Extraordinary     in     a,       Chester     L 

Lucas    '    j7g 

Screw  Cutting  Co.   of  America': 

Bra.ss    Spirals    Made    on    .Screw-Cut- 
ting   Machine    136 

Screw-Cutting  Machine,  Brass  Spirals 

Made   on    136 

Screw   Driver    74 

.Scrcw-Drlver     and      Wrench.      Lane's 

Ratchet    gf)5 

Screw-Driver.     Interchangeable'  Blade!  694 
Screw      Driving      M'achine.      Reynolds 

Radial     '  335 

Screw  Fallacy.  The  Dllferential.'  '^'11'- 

f rod    Lewis    752 

Screw      Heads      on      Drawing      Pens 

Graduated.      Walter    Griblien 138 

oil     902    Screw     M'achine.      Cross-Slide      Power 

Feed    of    the    Acme S62 

529    Screw  Machine.    Dreses   Power   Feed      509 
Screw    Machine   Feed-Fingers.    Experi- 

593    865     •  ments  with    Automatic 567 

Screw    Machine.    Garvin    Motor-Driven.  948 

Screw  Machine.    Lester   .\utomatlc 423 

Screw    Machine.     Milling    Attachment 

for   the   .\cme   M'ultlple   Sjilndlo 708 

Screw      M'achine,      Motor     Drive      ft)r 

No.    00    605 

502  742  Screw  Machine.  Multiple  Spindle  Au- 
tomatic       _,  781 

.30      54    Screw   Machine.    National   .Sewing  Ma- 

chine    Co.'s    .\utomatre 85J> 

.Screw  Machine.    No.    1    Tilted  Turret!  31t) 
.535     775    Screw  Machine  Operators.   Don'ts  for 

Paul     W.     Abbott 230 

Screw    Machine.    Speed    Indicator    At- 
tachment  for.      C.    C.    Myers 57 

483  699  Screw  Machine  Tools  and  Cams.  De- 
signing—Practice for  the  Brown  & 
Sharpe    Automatic    Screw    Machine 

Douglas     T.     Hamilton 0O6 

Screw    M'achine.    Unusual    Work    Done 

on   the    Automatic 651 

375    559    Screw     Machine,     Wells    M'otor-Di-iven 

Automatic     i5g 

Screw    Machine.    Wood    Tilted-'biirret     760 
464    Screw     Machine     Work.      A     Formed 
501        Tool  Post  and  a  Recessing  Tool  for.  731 
Screw    Machines.     Thread    Rolling    in 

.\utomatic    756    g^c     7cg 

Screw  Slottcr,  Waterbury  Farrel  .\iito- 

matic     * 103*' 

885    Screw  Slotting  Machine,    "isapid''  506 

Screw    Threader,     Wood 1038 

Screw   Threads,    Calculating   the    Size 
of      Blank      for      Rolling,        J.      p. 

Springer     479 

Screws  and  Nails.  To  Remove  Broken 

Wood.     M.    E.   Canek 144 

Screws  and   Nuts.    M'achining  .Accurate 
Quick-Pitch.      Francis  J.    Bosfock       1004 
428    Screws.    Fixture   for  Holding  Counter- 
596         Sunk.      Original    312 


633     937 
214 


200     313 


4a3 
134     206 


376 


377 


036 
292 

412 


866 
463 
462 

733 

040 


Planing    Work    that     is    too    Large 

for   the   Planer 57 

Seamer  for  Cans.    Double 75 

Sears,  Obituary  of  T,   II 70 

Seats,    Casting    New    Paces    on    Worn 

Valve    49 

780    Secant,   The  Use  of  the 732 

Section-Liner.      H.    Blount 1020 

Section  Liner,  Home-.Made.     Designer.  935 
81     137     Section,      To      Calculate      the      DeHec- 
tlon    of    a    Special    Steel.       Martin 

Joachlmson      349 

Sections.   Moment  of  Inertia  of  Bullt- 

Up.      James   .\.    Brown 566 

Segment.    Formula    for   the    Volume   of 

a   Part   of   a    Spherical 505 

Segment.  Formulas  for  the  Volume  of 

a    Part   of   a    Spherical 839 

314     474    Segment  when  the  .\rea  Is  Given.  To 

Obtain   the    Height   of   a 484 

29      53    Selden    Patent    Upheld 135 

Sellers  &  Co.,   Inc..   William: 

Plate    Planing     Machine 780 

Seneca  Falls  Mfg.   Co. : 

New    Model    "Star"    Lathe 68 

Seneca  Falls  M'otor  Drive  for  "Star" 

Lathes    330 

.Vttachment    for    "Star"    Lathes....  593 
Thlrteen-Inch     "Star"     Screw     Cut- 
ting Lathe    680 

Attachment    for    "Star"    Lathes 854 

589    861    Senarator.   The   United   States  Cream. 

Ralph    E.    Flanders 359 

Set  Collar  for  Shafts 205 

224     328    Set-Over,   Cutting  Bevel   Gear  Teeth— 
A    New    Method    of    Obtaining    the. 

8         Ralph    E.    Flanders 350 

645    Set-Screws,    M'ethod    of    Spotting    for 

Pilot.       A.    Nielsen 935 

310    Setting  a   Thread   Tool   for  Threading 

Taper  Taps    314 

779    Setting    Driving    Wheel    Tires,    Boring 

957         and,      M,    H,    Westbrook 

Setting    of    the    Bevel    Gear    Cutter. 

Accurate.       Warren    E.    Thompson..   260 
Setting   the    Valves   on   a    Locomotive. 

M.    S.    O'Connor    

630    934    Sewall,   E.   D. : 

The   Manufacture  of  Car  Axles 

444    660    Sewing  Machine  Capacity.  Limitations 

586    858        of    806 

Shaft    Leveling    Apparatus.     Improve- 
ments   in    Kinkead 501 

176    Shaft        Turning        Attachment,        A, 

Racquet      51 

Shaft   When   Babbitting,    Support 'for, 

S.    C.    Smith 401 

Shaft    when    Keyseating.    Fixture    for 

Holding.      Arthur    Z.    Wolgamot 1024 

Shaft   with   a   .Milling  Cutter.    Center- 
ing   a.      Arthur    Z.    Wolgamot 405 

Shaft   with   Milling  Cutter  when   Key- 
seating.   Centering.     11.   E.   Wood...  140 

Shafts,    How    Billy    Centered 280 

335     Shafts,    How    Billy    Didn't    Center 289 

Shafts    in   Electrical    .\pparatus.    Ver- 
tical      

Shallor.  F.  E. : 

Out-of-Date    Die-Making    Methods. .  807 
Use    of    Sub-Press    Dies    on    Thick 

Stock     938 

509    Shape  of  Irregular  Parts.   Finding  the 

Radius   or.      C.    V.    Frisk 569 

567    Shaper,    Averbeck    17-Inch 576 

948    Shaper     Fixture.     .\.       Jig     and     Tool 

423        Designer     143 

Shaper.    Improved    ftPilwaukee 949 

528    768    Shaper.      Morton      Special      Draw-Cut 

Railroad     855 

479    695    Shaper.     Power     Tests     of     a     Stock- 
bridge,       n.     P.    Fairfield 196 

781     ShafM'r,     Small     M'otor-Drlven 422 

Shaper.    .Smith    &    Mills    Co.'s    Gear- 

859         Driven     768 

319    Shaper.     24-Inch    Stockbridge 671 

Shapers.      British      Traversing  -  Head. 

James    Vose    712 

Shapers,    Heavier   Tool-Posts    for.     F. 

Rattek     313 

Shapers,    Improved  Table  Support  and 

Feed    for    Queen    City 668 

Shapers.    New  Line   of   Kelly   Crank..  490 

096    Sharpening    Machine,    Die 422 

#>harpening    Machine,    .Saw 248 

435     651     Sharpening    the    Bits    of    Rock    Drills, 

.Automatically      

100    156    Shartle  Bros.  Machine  Co.: 

520     700        Drawing    Stand     596 

Shaving   Machine.    National    Nut    Bur- 
ring   or    761 

Shaw.  Francis  W. : 

Cutting    a    Double    Thread 229 

Shear  and  Punch,  Hand-0[)eratcd  Com- 
bination       595 

412     ,506    Shear,     Armor     Bolt-Slotting 249 

710  1038    Shear,      Bertsch      Combined     Multiple 

Punch    and    155 

Shear,    Combined    Punch    and 336 

181  '  .Shear      for      Channels.      Angles      ahd 

Plates,     Covington     Universal 777 

144     Shear   Frames,    Properties    of    Sections 

for  Punch  and.     .Alton   L.   Smith...  919 
1004    Shear,    Hydraulic    Beam 76 
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630 

934 

203 

307 

440 

065 

481 

697 

575 

847 

88 

144 

203 

307 

152 

232 

33 
51 
52 

57 
75 
76 

25 
600 
GOS 
631 

49 
7.32 
1026 
935 

82     138 


690     R02 
349 


383 
044 
287 


541 


687 
215 


1.50     230 
3^      57 


676 


499     731 


704  1032 


88 


Shear,   Low  Knife   Bar 9(J0 

208    312   Shear,    Universal    75 

railway    editions,    inclusive.     Page    numbers    of    respective   editions   In   columns   headed    "Eng.    Shop    Ry." 
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.566 

381 

565 

567 

839 

324 
79 

484 
135 

540 

780 

44 

68 

226 

409 

330 
593 

470 
582 

686 

854 

239 
133 

359 
205 

239 

369 

031 

935 

210 

314 

609 

6')7 

014 

550 

806 

341 

.501 

27 

51 

265 

401 

090 

1024 

269 

405 

84 
193 
193 

140 
289 
289 

352 

.551 

807 

634 

938 

.385 
392 

509 
576 

87 
645 

143 
949 

583 

855 

124 

286 

196 
422 
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4.52 
330 
286 
16S 

66S 
400 
422 
248 

0,SO 

412 

596 

521 

761 

149 

229 

411 
109 
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Eng.  Shop.  Ry. 
Sticitr,      riilvt'i'Mil      rliilt*.      Itnr      iiiitl 

AllKlc    "        •'■"       ■" 

ShrnrlMt;    Miiitiliif.    Illlss    llorlzoiilnl . .     m      ■IS      IW 
tnivarliiK       Mtu'hInoH.        lliuiil  -  I'owrr 

I'liiuhlui;    iiml    W»!     I''.!     RM 

StuMlrllii;    MHi.-lilnin.     I'uiullliiK    niul...   tUIS      I7t»     lillS 

Slwara    liviT    Hullt.    l.uiKi'Bt :i7;i     JM     H7:l 

Shi'tivi'H     for     Manila      IW\W.       AllKllMt 

Waok.Tinen     :il2    L'OS    :I12 

Shi'cta    for    Stool    SpoutN,    LayliiK-imt 

anil     UovoloplUK     the.       Charlos     K. 

Kvnn«    870    ;)S(1    570 

Slioll     Hoauior.     Arbor     for.       W.     A. 

KiilBhl    M       ;i;i       57 

Slulla    that    Adhoro    to    the    I'linoh    liy 

Oil      Contaot,      SlrliiplnR.        lUiailoN 

Hli-hnnia    TM     HI)     21'» 

Shollaf.    To    MU    Ijiniplilaok    auil 1)37     IW3    037 

Shelving    and    StornKe    Kiiulpmeut    for 

Slio|>     llso.     Slool 418     282     418 

ShoninllzInK    Ki|ul|iuient     770    030    770 

SlioranllzlnB  or  Dry   (ialvunlzlng,   Ma- 

ohlno   for   31S     214     318 

Shornnoile  Tool  Jt  Inslrnmont  Co.: 

KnlKfct     Iloani     ('(.nipas.s 605     47!)     OOS 

Shlflor.     lulornall..niil     Holt 10;i3     70.'i  1033 

Shocks,   StroKKoK   pr0(li»t'(i   by.     A.   P. 

KllofI     95 

Shop    Doslsn,    I.lirht.    Venlllntion    and 

Dralnngo    In    OneSloiy 612 

Shop    In    Alankn,    A    Mnehlne.      C.    S. 

Ilrown     540     304     540 

Shop    Inlon'onilnniilonllon.    Miifblno...      32        I(»       32 

Shop   rhotoRraphy.      It.    F.    Klefor 3M  384 

Shop  Praclli'p  In  the   Armstrong  Hros. 

IMant,     Die     Sinking     and.       Ethan 

Vlall    2S4      188     284 

Shop     Praotloo,      Locomotive     Repair. 

Ethan   Vlall. 

2     11  11 

3     343 

4     603 

Shop  Practice,   Machine: 

Irving  Out  Work, 

2       46       22       46 

Boring    Cylinders     132       76     132 

Jig    end    Die    Work    In    the    Bench 

Lathe.     A.  L.  Monrad. 

1     222     142     222 

2      304     2(K>     304 

Centering    394     238    394 

The     Vernier     Scale — Its     Principle 

and    Method    of    Reading 474     314     474 

Tool     Grinding     560     376     560 

Turning  Gas  Engine  Pistons  In  the. 

Turret    Lathe    655     439     655 

Tool    Grinding. 

2    744     504     744 

Laying  Out  and  Machining  a  Piston 

Rod    Key    Slot 837     665     837 

Chipping      927     623     927 

Key     Fitting     1013     085  1013 

Shop,    Sugjcestion   Department    in   the. 

Arthur    Z.     Wolgamot.. 401     265     401 

Shop,  Suggestions  for  a  Model  Black- 
smith.    James  Crau 104       64       104 

Shop    System    was    Improved,    IIow    a 

Machine.      M.    II.    Westhr.xik 092     672     092 

Shop  Work  at  the  UniviTslty  of  Wis- 
consin       183 

Suops   Ll    Purdue    University,    New. . .  515    355     515 

SIhlev       lliRh. Speed       Drill       Press, 

.Mnnufaitnrlnc    the    1040     712  1040 

Sllilev  M'achine  Tool  Co,: 

Sibley    High-Speed    Drill    Press 244     164     214 

Sibley   High-Speed   Geared   Drill 497     337     497 

Side  Rods  at  the  Juulata  Shops,  Loco- 
motive Building  at  Altoona.  Making 
Main   and.      Ralph    E.    Flanders 431 

Signs    on    Factories 550    374     550 

Signs,    The    Necessity    of 511     351     511 

SImonds  Mfg.  Co.: 

Improved      Handle      for      Hack-Saw 

Frames      694     478     894 

Si     Was     Nearly     "Oslerized,"     How 

Old.      A.    S.    Atkinson 108       68     108 

Sizes    of    Pipe    Mains    for    Hot    Water 

Heating.      Charles    L.    Hubbard 38  38 

Skinner  Chuck  Co.: 

Skinner  Chuck  for  Holding  Automo- 
bile Gears 72       48       72 

Slauson,   Harold   Whiting: 

EfBcient   System   for  the   Rapid   As- 
sembly   of    Motor    Cars 114  114 

Treatment  of  Gears  for  Automobile 

Motors    and    Transmissions 122  122 

Machining  Cylinders  and  Pistons  for 
Automobile    Engines    351 

Sleeves  for  Internal  Grinding,  (Chuck- 
ing   Transmission.    M.    Heartillhen.  .    139       83     130 

Slide-Rest  for  Stral(,'ht  Turning,  Set- 
ting  a   Bench   Lathe.      A.    L.    Monrad.   846     574     846 

Slide  Rule  Calculations,  A  Methwl  of 
Locating  the  Decimal  Point  In. 
Chas.     G.     Richardson 514     354     514 

Slide  Rule  tor  Ilellcal  Spring  Calcu- 
lations.     M.    K.    Davis 528  5^9 

Slides,    Improvetl    Adjusting   Strip    for. 

Racquet     841     560     841 

Slot-Finishing  Tool,  Adjustable.  Don- 
ald  A.    Hamlison    144       88     144 

Slot,     Laving     Out     and     Macliiiiliig     a 

Plston-Rod— .Machine   Shop    I'racllce.   H.37     565     837 

Slotted  Collets  in  the  I.aihe,  Finish- 
ing.      Rol)ert     Lang 755     515     755 

Slotter,    Motor-Driven    Die 604     478     604 

.Slotter,    Watcrbury    Far-rel    Automatic 

Screw      1032     704  1032 

Slotting     .Mlarbment     for    Milwaukee 

Milling    Marhlne    687     471     687 

Slotting    .Mjichlne     506     412     506 

Slotting  Machine,  MV>lor-Drlven  Com- 
bined   Vertical    Milling    and 511     351     511 

Slotting    Machine,    "Rapid"    Screw...    506     412     500 

Smnllwood.   ,Inllan  C,: 

The    Conversion    of   Compound    Kngl 

neerlng  Units    loio  1010 

Auxiliary   S<ale8  on    the  Triangle.  .,  11)22     604  1022 

Smart  Mfg.   Oo.,   A.  ,1.: 
Smart    Round    Adjustable    Die 148      02     148 

Smelting  of  Iron  and  Steel.  Electric.  470  47(i 

Index    for   engineering,    shop   and    railway 
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168 


528 


321     481 
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706 

1034 

712 

70 

110 

594 

866 

4  IK 

661 

228 
060 
322' 


6:i:i     937 

1 
323 

148 

656 

218 


321 
515 


060 
322 

481 
755 


503     743 


606  1024 
,•505     457 
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23 
116 
216 


204 
381 


Enu.  Bhcip.  Ry. 
Snillh.   Alton  L. : 

Proper!  Ics    of     Sectlonri    for    Punch 

and    Shear    (''rainea 

Snillb  Co.,   10,   G,: 

"Columbia"     \'ernler     Caliper     wllti 

Deplli    G'age     Allaelnncnt 

Snillh   \'    Co.,    II.    II.: 

"Sharp.-ii    Ezy"    fohl    Chisel 

Snillh,    Finest   I,.: 

llelteal    'riinliif?   Gears    for    Automo 

bile    Molors    

Smith  .t  Mills  Co.: 

Smith     &     .Mills     Cu.'s     (iear-Drlven 

,Sliii|a-r     768 

Snap  Gage    with    Taper    to    .\lIow    for 

Finish     481 

Snap     Or    Ibe    Tlnie-lMoek,    A    Soft 084 

Snow,   llerlsMt  C.: 

Clearance  Space  of  Gas  Engine  Cyl- 
inders       028 

Snyder  &  Son,   J.    E,: 

Snyder    20-Inch    Upriglil     Drill 1034 

Sn.vder.    W.    II.: 

Machining         Locomotive         Driving 

lioxes      ■, 

Socket,     Drill     110 

Socket,    Drill     866 

Socket     for    ISell-Shlfter 604 

Soliir-Tliernio  Battery,  Constrnctlou  of.  520 
Soldering.      Electrician's      Method      of. 

llernian    Jonson     037 

Soldei'Iess     Cans     for    Foisl     Products, 

Making.      Ralph    E.    Flanders 17 

.Solders  for  Various  MV'tais.     A.   Eyies.  483 
Solution      of      Right-Angle     Triangles, 

Handy  Table  for   the.      F.   .1.    ISouve. 
South   Bend   Machine  Tool   Co.: 

Engine    loathe     

Soulhwlck   Co..    Geo.    W. : 

Hammond    Wire    Belt-Lacing   Tool.. 
Spacing     and     Outlining     Prick-Punch. 

WilUam    A.    Painter 481 

Spacing    for    Reamers,    Irregular.      D. 

O.    Barrett   755 

Spacing     of     the     Cutting     Edges     of 

Reamers.     Irregular 743 

Spacing     of      the     Cutting'     Edges     of 

Reamers,  Irregular,  .\.  Nielsen. .  .1024 
Spain,  Import  of  M'achine  Tools  to...  457 
Spangenberg,   .\lfred: 

Elements  of  Assembling  Operations.     23 

Assembling  Machine  Tool   Units 116 

Assembling  a  24-Inch  Engine  I.fitthe.  21.^> 

.Assembling   a   48-lDch    Motor-Driven 
Planer. 

1     294 

2     381 

Laylng-Out  and  Aligning  Operations 

on  Machine  Tools. 

1    465 

2     552 

Reorganizing    a     Run-Down    Assem- 
bling Department. 

1     706 

2     794 

Sparks     as     Indications    of     DiflFerent 

Kinds     of    Steel 261 

Speed-Changing   Device,   The   Parker..  .587 

Speed-Changing        Mechanism.        "Oil 
Drag"     780 

Speed     Controller,      General     Electric 
Iiiiproved     # 767 

Speed  Drive,   A  Variable  Lineal.     Ed- 
ward Person    40 

Speed       Indicator       Attachment       for 
Screw  Machine.     C.   C.   M.vers 57 

Speed   Indicator,   Brown  &  Sharpc IliT 

Speed   Indicator  with   Timing  Attach- 
ment       336 

Speed.   InHuence  of  Belt  Thickness  on 
Pulley    848 

Speed   of    Automobiles,    Record 746 

Speed    of    Vessels    of    British    Navy. 
High      

Speed  Reiliicer   75 

Speed       Regulator.       Cutler  -  Hammer 
Pressure-Controlled     72 

Speed    Varlator    for    Planers.     Ameri- 
can       86.6 

Speeds  and  Feeds  for  Carbon  or  High- 
Speed   Twist   Drills.      V.    Brockbank.  031 

Speeds.    Cutting    .58 

Spence.    Obituary    of   I^eonard    B 874 

Spherical   Segment.    Formulas   for   the 
Volume   of   a   Part   of  a 

Sperry.  ,Tohn  B. : 

Formulas  for  the  Volume  of  a   Part 

of  a   Spherical   Segment 830 

Receipt  for  Making  Wax  Tapers  for 
Cores     »37 

Spindle  Kink.   A   Lathe.     II.   K.   Wood.   227 

Spinner      Variable      Sia-ed      Induction 
MVitor     133 

Spinning,  Metal.     Wllllami  A.   Painter. 

1    , 510 

2    606 

Spinning,   M'ethods  and  Tools  Used   In 

Metal.       C.     Tuells 271 

Spinning,    Problem    In    Metal 314 

Spiral,      Laying     Out      a.      Ralph     W. 

Davis      220 

Spiral     Scrolls,      Bending      Form      for, 

Herman    ,TonBon    232 

Spirals     Made    on    Screw-Cutting     Ma- 
chine.   Brass    136 

Splices  for  I-Beams  and  Cbanuels.     A. 

I,.    ('ainiilM'll    184 

Spline   Milling  Fixture,   A.     O.   Nosrac.   845 
Spolting  for  Pilot  Set-ScreWH,   Method 

of.      A .    N  lelsen    a'iS 

Spring     Calculations.     Slide     Rule     for 

Helical.      M.    B.    Davis 528 

Spring  Steel,   The  Heat  Treatment  of. 
Spring    Vlse-Clnmp.    .\.      I'red    Horner. 1022 
Siirlng    Winding    .\pplliinee.    Accurate. 

iKiuls    E.    Kramer 659 

Springs,     Automobile     292 

Springs    for    Railroad    Cars,    Tile    Do 

sign   of    Heavy    Helical.      Bgliert    R. 

.MVirrlson     
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EUK.  Shop. 
Springs,    The    Choice    of    a    Factor    of 
Safelv     for     High-Class     Motor,       F. 

E.     WlillII y     000 

Springs.    'I'be    Design    of    Automobile. 

Egberl     II.     M'orrlson 343 

Siirliigs.    Tlie    Design    of    Flat    Spiral. 

I..    .1.    lliilzow    881 

Springs,    Wlnilllig    Light.      II.    B.    I'oli 

„|,,ek       1026     69H 

Springer,  ,1.   F. : 

Ciilcnliillng    Ihe    Size    of    lllaiik    for 

I^Jlllllg    Screw    Threads 179 

Thread     Itolling     471 

■jn^    Si.rlngllelil    .Machine  Tool   Co.: 

Sprlngllelil     Pnelinnillc    Press 334 

Sprlnglleld    36  -  Inch    Molor  -  Driven 
Lathe      '100 

Sprlnglleld    Mfg.    Co.: 

Two    Slyles    of    Sprlnglleld    Surface 

Grinders     672 

The     Sprlngfiehl     Motor-Driven     Dry 
Grinder     074 

Spur  Gear  Generating  Machine,  New. 
Joseph    G.     Horner 401 

Spur  Gears  In  Special  Seml-Autoinatlc 
MacblncH,  Cutting  Small.  E,  H. 
Weiss      .547 

Snnare    and    Protractor,    Drilflsnian'K.   336 

Staff  Turning  Maeliliie,  Waltham  Au- 
tomatic         242     163 

Stamp,    The   Smallest   Steel    Hanil ,288     192 

Stnmrping,      Bliss     I'ower     Press     for 

Heavy     Cold     410 

17    Stamping  M'aclilne.   Balrd  Wlre-Form- 
4^^,-^         Ing    and     416 

Stamping   Maehliic,    Balrd  Wire   Fonn- 

.>.^^        Ing.    Ferrullng    and 

■""     Stand,    Combination    Bench   and    \'ise. 

Stand,    Drawing    

Standard  for  Pipe  Fittings,  Estal). 
llshlng  a  Commercial.  F.  N.  Bar- 
rows     

Standard  M'achinery  Co.: 
The    Colt    Twentieth-Century     Bull- 
Bearing    Drill    Cbuck    148 

Hand    Press    336 

Transfer  Press    780 

Drawing    and    Broaching    Press 867 

Sprue   Press    867 

Embossing  Press    1038 

Standard  Tool  Co.: 

Standard    Improved   Oil    Tube    Drill.   945 

Starrett  Co.,  L.   S.: 

Starrett's      Machinists'      and      Tool- 
Makers'    Tools    71 

Improved    Bevel    Protractor 422 

Telescoping    Inside    Gage 512 

Static  Charge  Produced  on  Cover- 
Glass    of    Electrical    Instruments...  350 

Station   Announcer,    New   Automatic. 

Stav-Bolt  Threads,  Tests  of 

465    Stay-Bolts,   Thread   Gage   for,      A.    G. 
5.52        Johnson 309 

Steady-Rest  for  Duplicate  Work. 
Lathe.      S.    W.    George 6C)3 

Steam    Boiler   Incident,    A 274 

Steam  Engine  with  Pressure  of  1000 
Pounds  per  Sfpiare  Inch,  Tests  on.. 

Steam  Engines  Into  Work.  Conversion 
of  Gas  and    991 

Stearc-Hammer.  Making  Pressed  .Steel 
Parts   Under   the.      T.    O.    Martin...  843 

Steam  Locomotives,  Comparative 
Tests    of    Electric    and 

Steam    Locomotive,    Electric   vs 347 

Steam  Motor  Car,  An  American. 
Frank    C.    Perkins 

Steam    Navigation,    Beginning    of 120 

Steam    Turbine     '. 75 

Steam    Turbine,    Delinitlon    of 966 

Steam  Turbine,  The  Improved  De 
Laval     10 

Steam     Turbines,     The     Melville     and 
Macalpine    Reduction   Gear   for   M'a- 
rine       Ralph    B.    Flanders 431 

Steam  Turbines  to  be  Replaced  by 
Reciprocating  Engines  In  the  "Cre- 
ole"       204 

Steel    and    Iron.    Power    Requited    for 

Bending    Sheet    938 

865    Steel.    Annealing    Alr-Hardenlng 58 

Steel  Belts.  'The  Transmission  of 
Power    by    832 

Steel.    Electric   Smelting   of  Iron   and.  470 

Steel     Flies.     High-Speed 708 

Steel.  Hardening  Carbon.  H.  Ralph 
Badger     387 

Steel.  Hardening  ITlgh-Speed.  W.  C. 
Betz     1022 

Steel,    Heat   Treatment   of    Alloy 112 

Steel,  Heal  Treatment  of.  Charles 
Weslow      1019 

Steel,  Heat  Treatment  of  Carbon.  J. 
H.    Olll     8.3S 

Steel    Making  by    Electric    Furnaces... 

Steel     M'llling     Cutters.     Comparative 

.  Efficiency   of   High-Speed   Steel   and 

Ca  rbon    

Steel    Pans,    Tinning 484 

Steel    Pans.    Tinning 7.53 

Steel  Pans,  Tinning.    Foreman  Tinner.  840 

Steel  Parts  Under  the  Steam-!  lam- 
mer.  Making  Pressed.  T.  O.  Mar- 
tin        843 

Steel  Passenger  Car  Equipment  for 
P.    B.    R..    All- 

Steel  Plant  South  of  Mexico.  Tlie 
First      26 

Steel  Plates.  Calculating  the  Weights 
of.      Frank    W.     Iloleomb 9;!3 

Steel  I'rodni'ts.  Handling  and  Storing 
Commercial    Iron   and.     Ethan    Vlall.  541 

Steel.  Removing  Rust  from.  E.  W. 
Norton     037 

Steel   Safes.    Testing    Manganese 550 

Steel,  Sparks  as  Indications  of  Dif- 
ferent    Kinds    of 261 

Steel,  Speed  on  Bolt  MVicblnes  Made 
Possible    liv    lllgh-Speeil 383 

Steel,    Test    with    Twist    Drill    on 

Steel.   Tlie   Hardening   of   Carbon 817 

!)B0    Steel.  The  Heat   Treatment  of  Spring. 
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Steel.  The  Making  of  Tool.  Erik 
Obers:     191    119    191 

Steel,    The   Niter   Process   for   Bluing 

Iron   and    636  630 

Steel.   The  Testing  of  Piles   and   Tool.     34  34 

Steel,  Tipping  Shop  Tools  with  High- 
Speed.      Ethan    Viall 928     624    928 

Steel  to  be   Used  on  N.   y.   C.   R.   R., 

Titanium     711 

Steel  Tools,  Observations  on  the 
Making  of  High-Speed.  O.  M. 
Becker    r>  5 

Steel  with  Copper,  Process  for  Coat- 
ing    57i     390    574 

Steels.  Hardening  of  Carl)on  and  l,ow- 

Tungsten      .S2i)  S-9 

Steering  Gears  for  Automobiles,  Lay- 
ing  Out.      John   L.    Barra 701 

Steering  Wheel,  Making  an  Automo- 
bile.    M.    B.   Dawson 921  921 

Stephen  Specialty  Co..   C.   H. : 

"Star"   Grinding  Wheel   Dresser 860    SU4     866 

Sterling,  Frank  G. : 

Cleaning    Micrometers     138      82     13S 

Stethoscope     or     Sound     Transmitter, 

Mechanics",      A.   J.    De   Lille 403     2C7     403 

Stevens-Duryea      Automobile      Works, 

Manufacturing   Methods   in   the SO  87 

Stewart  Co..   S.   A.: 

Bench    Tapping    Machine 595    411     595 

Stock,    Estimating  Weights  of   Rolled. 

Robert    S.    Brown 932     028     032 

Stock     for     Bands.     To     Obtain     the 

Length    of.      Joseph    Weaner 57      33      57 

Stock,    To    Calculate    the    Weight    of 

Bar     ...--. 314     210     314 

Stockbridge  M'achine  Co. : 

Twenty-Four-Inch    Stockbridge 

Shaper     071     4.';6     671 

Stockbridge  Shaper,  Power  Tests  of  a. 

H.    P.     Falrheld 190     124     196 

Stoever  Foundry   &  Mfg.   Co.; 

Pipe    Threading     Machine OCl     057     961 

Stop  Mechanism  for  Lathe  Cross-Slide 

and    Carriage    Movements 337    233    337 

Stop-Pins     for     Press     Work,     Simple 

and  Automatic.     H.  A.  S.  Howarth.     41       17      41 

Storage  ,irea  Restriction  Plan  for  Ma- 
chine   Shops    308     248     368 

Storage    Battery,    Edison 597     413    597 

Storage    Battery    Motor    Cars,    Result 

of   the    Working    of 183 

Storage    Battery    Street    Car,    Edison.  781     541     781 

Storage,     Electrtcal     Heat 507     413    597 

Storage     Equipment     for     Shop     Use, 

Steel    Shelving    and 418    2S2     418 

Storage,  Hanging  up  Reamers. 
Straightedges,    etc.,    for 534 

Storage    Rack    . , 1037     7»9  1037 

Storey,  J.  E.: 

Recalescence    and    its     Relation     to 

Hardening     130       SO     136 

•Storing  CVjmmercial  Iron  and  Steel 
Products,  Handling  and.  Ethan 
Viall      541     365     541 

Storm  Guard  for  the  Locomotive  Cab.  527 

Straddle   Milling.    A   Fixture   for.      C. 

Nosrac      031     027     931 

Straightedges,  etc.,  for  Storage, 
Hanging     up     Reamers 534 

Straightening    and    Cutting    Machine, 

Greiner    Automatic    Wire 804     592     864 

Straightening   M'achine,    German   Beud- 

ing     47       2:!       47 

Strap,   An  Adjustable.      A.   L.   .VIonrad.  227     147     227 

Strap  for  Jigs,  Clamping.  Donald  -\. 
Hampson     935     031     935 

Strength  of  Channels  and  Other  Struc- 
tural   Shapes,    The 544     308     544 

Stresses  in  Curved  Machine  M'embers.  290     194    290 

Stresses  Produced  by  Shocks.  A.  P. 
Eitof  t     95 

Strip  for  Slides,    Improved   Adjusting. 

Bacquet      841     500     841 

Stripping  Shells  that  Adhere  to  the 
Punch  by  Oil  Contact.  Charles 
Richards     220     149     229 

Stroke  of  Locomotive,   Using  Ttiermit 

for   Changing    608 

Stromberg  Electric  Mfg.  Co. : 

Stromt>erg    Electric    Chronograph .323    219    323 

Strong,  Carlisle  &  Hammond  Co.; 

Oil    and    Gas    Furnaces 604     478     694 

Structural    Shapes,    The    Strength    of 

Channels   and   Other    ,'>44    368    544 

Stud-Driver,      Frank    Lang 001     445     661 

Study,    The   Value  of   Book 721     489     721 

Sturtevant  Co.,   B.   F. : 

Engine  for  Fan  and  Generating  Sets.  513    353    513 

Sturtevant    Dust-Blowing    Set 594     410     594 

Sturtevant   Electric   Forge  Blower..  758    518    758 
Self-contained    Ventilating   Outfits..  778     538    778 

Sul)-Press  Die,  Operation  and  Con- 
struction of  the.      Roy   Plaisted 922  922 

Sub-Press    Dies   on    Thick    Stock,    Use 

of.      Frank    E.    Shailor 938     034     938 

Substitute    for    Metal    When    Making 

Accurate  Lay-Outs.     H.    R.   Ash 57      33      57 

Subway    and    Elevated    Lines    of    New 

York,    Report   of 713 

Success,   Persistency   Necessary   for...  991     071     991 

Suggestion  Box  in  the  Factory.  De- 
signer       842     570     842 

Suggestion    Department    in    the    Shop. 

Arthur    Z.     Wolgamot 401     265     401 

Sunderland,   George  W. ; 

The      McKinley      Manual      Training 

School,    Washington,    D.    C 392    256    302 

Sunderland,    Obituary   of   George   W..  600     483     699 

Superheaters,     Locomotive 886 

Superheaters  on  Prussian  State  Rail- 
ways,  Percentage  of  New 395    259    393 

Superhea'ing,     British     Engineers     on 

Compounding   and.      Thomas   Reece.  714 

Support     and     Feed    for     Queen     Citv 

Shapers,     Improved    Table 668     452     668 

Support    for    Centered    Work    on    the 

Drill   Press.      Charles   E.    Bums 664     448    664 

Support    for   Shaft    When    Babbitting. 

S.C.Smith 401     263     401 

Surface   Gage,    An   Electric.     Geo,    J. 

Murdock     202     130    202 

Index    for   engineering,    shop   and    railway 
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Surface  Grinder,    Die   and.. 
Surface      Grinder,      Walker 

Stroke" 507 

Surface    Grinder,     Wilmarlh    &    Mor- 

man     248 

Surface     Grinders,      Two     Styles     of 

Springfield 672 

Surface  'Grinding    M'achine.    Binsse..,     70 

Swaging    M'achine     866 

Sweden,    Industrial    Growth    of 740 

Swedish    Increased    Tariff  on   Machin- 
ery          121 

Sweet,  S,  H. : 

Water  Required  to  Cool   a  Gas  En- 
gine        288 

Swift,    Obituary    of    D.    Wnieeler 906     602 

Swinging  Ink-Bottle  Holder  for  Draw- 
ing  Table.      H.   J.   Kennedy 52 

Switches    anil    Cross-Overs.    Fr<»gs 830 

Switches,    The   Manufacture   of   Frogs 
and.      J.    B.    Haskell 817 


Table,    Drafting     245 

Table  for  the  Solution  of  Right-Angle 
Triangles,  Handy.     F.   J.   Bouve....  22.S 

Table,    Fritz    "Ideal"    Drafting.,. 303 

Table  Support  and  Feed  for  Queen 
City    Shapers,     Improved eos 

Table,   Williamson  Universal  Machine.  400 

Tachometer,    Electric    512 

Tad: 

Belt    Kinks    841 

Taft-Pierce  Manufacturing  Co,,  Draft- 
ing-Room   of    the 831 

Tailstock  Drilling,  Depth  Gage  for. 
Fred   Horner    934 

Taii-istock,  SiJecial  Centers  for.  Wai- 
ter   Gribben    45 

Tanks,  Weights  of  Cylindrical  Pres- 
sure.     C.    R.    Whittier 915 

Tantalum  as  a  Material  for  Writing 
Pens     ]  9.-, 

Tap  Extractor.   A.     Fred  Horner 847 

Tap,   Improvised   664 

Tap  in  Straight.  How  to  put  a.  Can- 
adian   Pacific    Railway    Apprentice..  847 

Tap  Shanks  for  Hacksaw  Pins,  Using 
Broken.     Donald   A,    Hampson 934 

Tap  Threading  Die,  Bickford  &  Wash- 
bum    go.'} 

Tap  Wrench,   Ratchet.     H.   Boliinckx.  821 

Tap  Wrench  with  Interchangeable 
Sockets     1026 

Taper    Turning    Attachment.    Old 734 

Taper  Turning  Attachment.  William 
Z.    Bean     939 

Tapper,    Automatic    Nut 961 

Tapping  and  Cutting-Off  Machine, 
Wiley  &   Russell  Threading 857 

Tapping  and  Milling  Machine,  Roch- 
ester Horizontal  Boring,  Drilling 
and     945 

Tapping  and  Pipe  Threading  M'achine, 
"Little   Giant"    Cutting.    Nut 772 

Tapping    Attachment     1037 

Tapping  Attachment  for  Barr  Drill 
Presses,    Automatic    680 

T  pping  Attachment  for  Sensitive 
DriU     512 

Tapping  Attachment,  M'ultiple  Drill- 
ing   and    

Tapping  Attachment.  Multiple  Drill- 
ing  and    ,'i!i(; 

Tapping    Chuck.    Friction ."iO.! 

-lapping    Machine.    Automatic 7.so 

Tapping  Machine.   Barr  Drilling  and.. 1034 

Tapping   Machine.    Bench 595 

Tapping  Machine,  Kern  15-Iuch  Drill- 
ing   and    152 

Tapping  Machine  with  Automatic  Re- 
verse,   Barnes    All-Geared 953 

Tapping  Spindles.  Prentice  Five-Spin- 
dle Automatic  Turret  with   Two....   852 

Tapping,  Lising  a  Carpentej-'s  Brace 
for,     H.     Prime    Kieffer , .  935 

Taps,  Setting  a  Thread  Tool  for 
Threading    Taper    314 

Tariff,  Exodus  of  American  Capital 
Caused    by    High .S.30 

Tariff  on  Machine   Tools 059 

TaritE  on  Machinery,  Swedish  In- 
creased        121 

Tariff  Rates  on  M'achinery,  New  Ger- 
man       006 

Tariff,    The    Beneficent 

Taxicabs  and  Horse-Drawn  Cabs  in 
England,   The   Percentage  of 125 

Ta.vlor  &  Fenn  Co.: 

Tapping    Attachment    for    Sensitive 
Drill      512 

Taylor   Instrument  Co. : 

Poster   Pi*d    Focus   Pyrometer 10.38 

Taylor,   Obituary   of  George  S 515 

Ta.vlor-Wilson  Mfg.   Co.: 
Taylor-Wilson   Reaming  M'achine  for 
Pipe    Couplings    773 

Teale,  Benjamin  E. : 

Ejecting     Work     from     the     Punch 
Press   with   Compressed   Air 227 

Technical   Literature    462 

Technical  Writer.  The  Value  of  the..  550 

Teeth — \  New  Method  of  Obtaining 
the  Set-Over.  Cutting  Bevel  Gear. 
Ralph    E.    Flanders 250 

Teeth,  Milling  Cutter  with  Inserted..  300 

Teeth  of  Stepped  Reamer,  Lathe  At- 
tachment for  Backing  Off.  John  M. 
Fruin    231 

Telegraphy  of  the  Pennsylvania  Rail- 
road School.  Increased  Facilities  for 
the    Teaching    of 

Telephones,    Extensive   Use  of 712 

Telephony,  The  Success  in  France  of 
Wireless     1.32 

Temperature  Regulator  for  Gas  Fur- 
naces,   Automatic     512 

Tempering  Bath.  Electrically-Heated 
Oil     241 

Templet  to  Die  Blank,  Clamping. 
Boy    Plaisted    936 
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En§:,  Shop.  Ry. 
Teusile  Sticiii^tli  nf  Metals  and   Alloys 

Increased  by  Being  Cast  in  I'liilk-d 

Molds     640  G40 

Terhune,  H. : 

Board    Drop-Hammer    Design 20S  208 

Terms,      Inexact     Machinery.        T.     S. 

Bentley      701 

Terrell's   E-quipmcnt  Co. : 

Steel    Shelving    and    Storage    Equip- 
ment   for    Shop    Use 418 

Ti'rry.   M. : 

Lapping    of    Small    Iloles "ID 

Eccentrically  Loaded  Boll  and  Rivet 

Groups     OSO 

Test     Bar     and     Protractor     fur-    the 

Lathe,   Combination.     E.   E.   Martin.  753 

Test    Indicator.      A.    I..    M'onrad 571 

Test  with  Tft'ist  Drill  on  Steel 

Tester     of     English     Design,     Vacuum 

Gage.      Frank    O.    Perkins 

Testing.   Air  Compressor.     E.   A.   Fes- 

seuden     . , n*'0 

Testing  Cams    for   Leaks,    Method   of. 

Herman    Jonson    57;; 

Testing  Hardness  of  Metals,   Machine 

for     75 

Testing     Machine.     Derihon    •Portable 

Form    of   Brinell    Hardness G47 

Testing    M'achine    of    the    Cincinnati- 

Bickford    Tool    Co.,    Gear G:^ 

Testing    Machine   of    1,200,000    Pounds 

Capacity     73 

Testing    Manganese    Steel    Safes 550 

Testing  of  Files  and  Tool  Steel.  The.     34 
Testing     Running     Balance,     Macliine 

for      423 

Testing     the     Durability     of     MV^tals, 

Derihon    "Friction   Mill"    for 741 

Tests    by    the    Brinell    System.     The 

Time  Element  in  Hardness 214 

Tests  of  a  Stockbridge  Shaper,  Power. 

H.    P.    Fairfield 100 

Tests   of    Stay-Bolt    Threads 

Tests  on  Steam  Engine  with  Pressure 

of  1000  Pounds  per  Square  Inch... 
Thacher.  John  J.: 

Economy    in   Grinding l-i 

Tliermit  for  Changing  Stroke  of  Loco- 
motive,  Using 

Thompson  Grinder  Co. ; 

Thompson    Universal    Grinding    M'a- 
chine      041 

Thompson,  Herbert  Ij.  : 

A    Cheap    Built-Up    Lap 50 

Thompson  &  Son  Co..  Henry  (J.: 

Carr    Combination    Tool-Holders G05 

Thompson,    Warren   E.: 

Accurate  Setting  of  the  Bevel  Gear 

Cutter     2CG 

Thorium,   A    New   AUny  of   Iron   and..       7 
Thread.     Cutting    a    Double.       Frjlncis 

W.    Shaw    220 

Thread    Gage    for    Stay-Bolts.      A,    G. 

Johnson     ^ 300 

Tliread     Gages      for     Bolt      Work      on 

French       Railways.         Charles       R. 

King     

Tliread    Micrometers,    Ball    Point    vs. 

Anvil   Type    564 

Thread  Milling  Machine,  filled  Screw 

&    Machine    Co. 's    Universal 575 

Thread    Parts.     Complete     Dimensions 

of    Acme    Standard 600 

Thread    Rolling.      J.    F.    Springer 471 

Thread    Rolling    in    .\.utomatic    Screw 

Machines    75G 

lliread   Rolling  Machines,   Hand  Feed 

and  Automatic   512 

Thread    Snap    Gage S66 

Thread     Tool     for     Threading     Taper 

Taps,    Setting    a 314 

Thread    Tools.    Making    Whit  worth. ..   303 

Threader.    Wood   Screw 1038 

Threading  Die,   Bickford  &  Washburn 

Tap     -■ S53 

0  breading     M'achine.     "Little     Giant" 

Bolt     Cutting,      Nut     Tapping     and 

Pipe      772 

Threading    Machine.    Newton    Bolt. . . .   S50 

nireading    M'achine.    Pipe 961 

Threading      Operations^ — ^Practice      for 

the     Brown     &     Sharpe     Automatic 

Screw   Machine.      Douglas   T.    Ham- 
ilton. 

1    SOI 

2     003 

Threading,    Tapping    and    Cntting-Off 

Machine,   Wiley   &   Russell 857 

Threading   Tool,    A    Spring.      T.    Cain.   313 

Threading    Tool.    "Ready"    Straight..  6S0 

Threads.    Briggs    Pipe 648 

Threads,  Calculating  the  Size  of 
Blank  for  Rolling  Screw.  J.  F. 
Springer 170 

Threads.  Drawing  of  ,  V-.  Joseph 
Weaner     

Threads,    Tests  of    Stay-Bolt 

Thermit,  Welding  a  Large  Crankshaft 
with      

Thurston.    Memorial    to  Dr.    Robert   H, 

Tie-Rods  with  Solid  Heads  and  Bear- 
ings in  Crossht-ads.  Hydraulic  Press. 
Benjamin    BroAmstein     65S 

Tilting  Tumbler.  Baird  Double  Ob- 
lique         S62 

Timber  for  Countershaft  Hanging, 
Green    426 

Time-Clock.    A    Soft    Snap,    or    the 984 

Timing  Gears  for  Automobile  MVtors. 
Helical.      Ernest    L.    Smith 268 

Tinning    Steel    Pans 484 

Tinning    Steel    Pans 753 

Tinning  Steel  Pans.     Foreman  Tinner.  840 

Tip  Top  Tool  Co.: 

Adjustable    Planer    Gage 422 

Tipping  Shop  Tools  with  High-Speed 
Steel.      Ethan   Viall 92.S 

Tire  and  the  Aeroplane,  The  Pneu- 
matic        113  113 

Tire-Setting  Machine.   Hydraulic  Cold.  511     351     511 

Tires,     Boring     and     Setting     Driving 

Wheel.     M.   H.    Westbrook 609 
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i-ng.  Bhop.  Ry. 
I'ht'S.    the    I'hiff    KxlitfUllu   uf    Autoilu>- 

l.lli.a     IIO       70     UU 

riiiuiliim  Stfi'l   III  li«  I'ihhI  on  N.    Y. 

C.    I(.    11 711 

lolwlo  i:i.'i-lrlc  Wi'UlliiK  I'll.: 

■I'l.Uilo    KUillii-    Wi'lillUK    Jftli'lllllfB.      07       43       «7 
I..UmI,.   Minhlnc  .V  Tii.ll   I'.i. : 

IV.Ii'ilii    I'l-easos   iif    I'liusiiill    Sl/.i's...   413     277     413 
I'lliii-h     I'liissi'S    with     Wrstlnghini.io 

Mi.C.ir    llilvi-     .MMl     41'J     506 

I'lhursl    Mui'liliit'  Wcirks: 
Ci'Mti'irim-iil    Hot    Air   t'lillsliliiK    and 

liijliiv    Miiihliic    y.'tU    'j;;'.'    3311 

'Pool     anil     CiiIUt     Crhiili'i-.      Imiiriivo- 

nii'iils  In   lilt'  Wc.kIs   I'iiIm'I'kiiI l!0:i     477     603 

TiKil     Clu'sts     anil     I'asi-s,     Design     of. 

J,    A.    Culfus 508     3.S4     608 

'I'lml     rhfsts     anil     I'asi's.     IH'kIku    of. 

John     P.     Wlnilnsloi- 312     SOS     312 

TiMil    lli'slKU.    Kxamplos    of    lUix-.       V. 

1'.    Croshv    722     4IK>     722 

T.ii.l   for  lioi-l   tioar  Hlanks,    KorlulnK.  756     516     750 
Tiiiil    fur  llt-aflsiui'U.   Ilanil.v.     JtK  anil 

■Pool    llcslirniT    Oro     440     605 

'I'lHil   for   Knmilni;  Klat    Work.     I'hos- 

t<T   1..    liUias    SCO     414     660 

Tool    for   rlunlug   DoviMalKs.     J.   Uray 

imil      755     515     755 

Tool    for  the   Milling    MailillK'.   Conier- 

Inc.      Donalil    A.    llani|i»"n 51       27       51 

Tool    CiiniliH-,     KiiniH-kor    rnlvi'renl. .  .1035     707  10.15 
Tool   tiriniKM's,    .Miami    I'taln   anil   t'ul- 

versal     OiiHiT    anil 

Tool     (.1  rinding — Mai'Iiliie     Slnni     i'ruc- 
tlcc. 
1    

o 

•l\ioriIoYilVr  'lit'signs.'F.  P.  rriisliy.. 
T.«.l  HdliliT.  Uiniiili'  Insorii'ii  lliaiip.. 
Tool  lIoliliT    for    .Small    Work.    HorinB. 

.1.     rrlio    

Tool     Holder    for    tbo    Bench     l-nthe. 

lllamond.      A.    L.    Monrad a36     632     0.36 

Tool-lloldtT    for    the    Lathe,    >Iulli|de.     73       40       73 

Tool  Holder.    Lathe     000     a'iO     000 

TiHd-llolder.    Lathe    SOO    S04     ,S(i6 

TooMIoldi'rs,     Carr    Cnmldnatlou 005     479     695 

Tool  Holders,    Inserted    Lathe 512     352     512 

Tool,    Niimtierlnff.      L.    11.    (Jeorger 740     500     740 

Tool   Hilltil    fur    M'aihining   Fly-Wheels 

on    the    Boring    Mill 606     480     GD6 

Tool-Post    and    a    Recessing    Tool    for 

.Screw  M'achlne  Work,   A   rorined...  731     409     731 
Tool-Post  for  Lodge  &  Shipley  Lathes. 

Turret    853     581     S."i3 

Tool-Posts   for   Shapers,    Heavier.      F. 

Uattek     313     200     313 

Totil  l*roblora,  A  Formed.     11.  V.  Pur- 
man     369     240     369 

Tool.    "Ready"    Straight    Threading...   6S0     473     680 
Tool-IUiom     t'heck      Systems.       J.      E. 

Ryder.      John   M.    Kiipel 

Tool    Steel,     The    Making    of.       Erik 

Oberg      nil      119     191 

Tool  Steel.   The  Testluij  of  Files  and.     :H  34 

Tool.    "Vulcan"    Auto 511     351     511 

Tooimaker  and  Pesitrncr: 

Emery    Cloth    Clamps 664     448     664 

Toolniiiker,    Experiences    of    a     Young. 

T.    Covey     1WI>     184     280 

Tooimaker.    Bsperienees   of   a    Young. 

T.    Covey     4.'U     200     451 

Tooimaker,    Experiences   of    ti    Young. 

T.    Covey    026     426     026 

TiMiimaker,     The     Experiences     of     a 

Young.      T.    Covey s;i4     .502     834 

Tooimaker.    Experiences    of    n    Young. 

T.    Covey    lull     083  lull 

Tools     and     Cams,     Designing     Screw 

Machine — Practice  for  the  Brown  vS; 

Sharpe    Automatic     Screw     M'achine. 

Douglas    T.    Hamilton 

Tools     and      Methods     of     Cincinnati 

Shops — The   G.   A.    Gray   Co.,    Inter- 
esting.      Ethan    Vlail 

Tools      and      Methods      of      Cincinnati 

Shops.    Interesting.      The   R.    K.    L« 

Blond     Machine     Tool     Co.       Ethan 

Vlall      

Tools     and     Methods     of      Cincinnati 

Shops— The    Lodge    &    Shipley    Ma- 
chine   Tool    Co.,    Interesting.     Ethan 

Viall     

Tools,     Circular     Form     and     Cut-orT. 

Douglas  T.  Hamilton. 

1      535     3n0     535 

2    029     420     620 

Tools  for   Drawing   Seamless   Ailtoino- 

hlle      Lam|)      Ilooda.        William      A. 

Painter      

TiHiis    in    England,     I'iseal    Report    of 

.M'achlne     a->2     430     6.52 

Tools,    Making    Whitworth    Thread 3U3     100     303 

Tools,    Master   Form.      F.    Chas.    Scrih- 

ner     3o7    203     ,307 

Tools,   Multiple  Cutter.      W.   S.   (iiele..   070 
Tools.   Observations  on  the  Making  of 

IlighSpeefl    Steel.     O.    M.    Becki-r. .       5  5 

Tools.       Starrett's       Machinists'       anil 

Toolmakers"      71        17       71 

Tools,    The    Cost    of    Siiecial 113  113 

Tools     with     Iligh-Siiced     Steel,     Tip- 
ping   Shop.      Kthan    Viall 

Torsion.        Formulas       for       Comlilned 

Bending    and    551  .5.51 

Torch,     Gasoline     Heating 74       !iO       74 

Torch,    I-Iauck    Kerosene    Blow 858     580     858 

Tower  &  Lyon  Co. : 

Machinist's    Hand-Screw    or    Clamp.    004     478     091 

Interchtingealilo    Blade    Sere  w- 

Drlver      : 604     478     604 

Townsend  Mfg.  Co.,   H.  P.: 

Horizontal    Riveting    Machine 511     351     511 

Tracing    Clotli.    Method    of    Preparing. 

Rohcrt    A.    Lachmann 9.30     626     030 

Track   Built   In   United  Slates   In   1000. 

Mileage    of    Railroad 60S     482     008 

Tracy.  Joseph : 

Fan   Dynamometer  for  Testing  Gas- 
oline   and    Other    Motors 512     .'1.52     612 

Trade   Press,   'Hie   Value  of   the 112      72     112 


990     071)     990 
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Traill      .Vi'i'derallon        ForiDulaH      for. 

Ni'WIoii    Wright     

Train.    Ituiuilng    a    Ii'list 

Tnilii    Through     Peniisvlvanlii     'Piihes, 

First      

Trains  on   L'ngllsh    RallroadH,    Exiiress.     38 
Ifalns     on     the     \  hglnlaii     lUllnay, 

Heavy     76 

TranHinlsslon    Devices    75 

Transnilsalon  of  Power  by  Steel  Belts, 

Transmission  Sleeves  for  Internal 
Grlniliiig.  Chucking.     M'.   Heartlllhen  l:iO 

Transmissions,  Trealmenl  of  Hears 
for  Automohlle  .Motors  and.  Hurold 
Whlllng    Slauson    

Trapezoid  into  Eipiai  Areas,  To  Di- 
vide   a.       .M.     V.    Jaeksiin 

Treatment   of  Alloy  Steel,    Heat... 

Treatment  of  (^arlmn  Steel,    Heat. 
II.    Gill    

Treatment  of  Gears  for  Automolille 
Motors  anil  Transmissions.  Harold 
Whlllng    Slau.son    122 

Treatment   of  Spring  Steel,   The   Heal. 

Treatment  of  Steel,  Heal.  Charles 
Weslow      . HH9 

Ti-ees  of  the  I'ennsylvaiila  U.  It.  Co., 
The    Planting    of 

Trench    Work,    Ratdiet    Wrencii    for...    250 

Trespassing  on  Uallroads,  Campaign 
Against     

Triangle,  Auxiliary  Scales  on  the. 
Julian    C.     Sinallwood 1022 

Triangles.  Handy  Table  for  the  Solu- 
tion of  Right-Angle.      F.   J.    Bouve.  .   228 

Trimming    Press.    Large    Ferracute. . .  .   055 

Trimming  Thin  Tubing,  Tool  for.  W. 
Alton     66 

Triumph  Electric  Co.  and  Triumph 
lee  Machine  Co.,  Opening  of  New 
Plant   of    871 

Triumph  Ice  Machine  Co..  Opening  of 
New  Plant  of  Triumph  Electric  Co. 
and     871 

Trolley,    "Changeezy"    I-Beam 060 

Troy   Roller  Bearing  Co. : 

Oilless    Roller    Bearing flOU 

Truck,  A  New  Engine  Pilot.  Charles 
R.     King     

Truck,   Shop   900 

T-Square.   The   Maniifacltire   of  Gages.     26 

Tube  Bending  .M'aehines,  Cox  Pliie 
and    410 

Tube,     Blue-Print    Storage 423 

Tube    Polishing    .Machine,    Blevney....   695 

Tulie  Setting.  McAdams  &  Stoeker 
System    of    

Tubes,   How  to  Bend  Tapered  Brass..  484 

Tubing,  Tool  for  Trimming.  W. 
Alton     50 

Tuells,  C: 

Methods    and    Tools    Used    In    M'etal 
Spinning    271 

Tumbler.  Baird   Dniili'e  Obliipie  Tilting  802 

Tumbler,  Baird  Large  Oblique  lilting.  763 

Tumbling   Barrel    900 

Tumbling     Barrel     lo38 

Turbine.    Definition    of    Steam 906 

Turliine  Electric  Locomotive,  Steam. 
A.     R.    Bell 

Turbine    Pump    Motor    Drive 291 

Turbine  Pumping  Engine,  Self-Con- 
talned     '. 090 

Turbine   I'limps.    ICIectric    Drive   of...  200 

Turbine.    Steam    75 

Turbine,  The  Improved  De  Laval 
Steam      10 

Turbines,  Assemliling  Vertical  High- 
Speed.      Ilowaril    xi.    Nichols .372 

Turbines.     Explosion    Gas 546 

Turbines  for  "Wyoming"  and  "Ar- 
kansas"       370 

Turbiries.  Herschel  Fall  Increaser  for 
Hydraulic     618 

Turbines,  Introduction  in  Steamer  of 
Steam     

Turbines,  The  .Melville  &  Macalpine 
Reduction  Gear  for  Marine  Steam. 
Ralnh     E.     Flanders 431 

Turbines  to  he  Replaced  by  Recipro- 
cating Engines  in  the  "Creole." 
Steam     204 

Turbo-Electrle  Installation  on  Board 
Ship.    Ellicleney    of 7.56 

Turning  a  Hlcvcle  Fork.  Stephen 
Courier      406 

Turning,  A  Point  In  Rough.  Oskar 
Kyliu     840 

Turning  a  S(Kinge-Ciivered  Roll.  In- 
genious MVthod  of.  Charles  II. 
Lake     478 

Turning  and  Facing  Collars,  Fixtui-e 
for.      L.    J.    Gelz 2.'«) 

Turning  Attachment,  A  Shaft.  Rac- 
quet         51 

Turning  Attachment,   Old  Taper 731 

Turning  AtlHChmeut.  Taper.  Will- 
iam   Z.    Bean 030 

Turning  Device  for  Llbby  Turret 
Lathe.     Ball     004 

Turning  tlas  Engine  Pistons  In  the 
Turret  Lathe — .Machine  Shop  Prac- 
tice.      Contributor    655 

Turning  Machine,  Waltham  .\uto- 
matic   Starr    242 

Turning  Mills,  Colhurn  "NevV  Model" 
Boring    and     407 

Turning  Spherical  Work,  Attachment 
for      1fM2 

Turning,    Vertical    Boring    and 807 

Turret.  Garvin  Sjieeil  Lathe  Fitted 
with  Automatic  Chuck  and  Two- 
Hole      580 

Turret    Lathe,    Acme 1034 

Turret  Lathe  Fixture  with  Indexing 
Attachment     .53 

Turret    Lathes.    Hand   and    Automatic.   375 

Turret  Mai-lilnc  with  Two  Tapidng 
.Siilndies,  Prentice  Five-Spindle  Au- 
tomatic        852 
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Eng.  Shop.  Ry. 
Turret    ToiiIiioBl    for  Lodge   &   Shipley 

Lalhes     853     B81     853 

Twist    Drill.    Celfiir   Taper   Shauk 5IJ3     313     803 

Twist    Drills,    .SpeeilH    and    Feeds    for 

t'arbon    or    High-Speed.      V.    Brm-k- 

hank    031 

Tyler,    ol.ltuary    of   Thaddeus   W 874 

Typewrller.    The    Ellis    Adding.     Ralph 

E.     Flanders     1)71 
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711 
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170 
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Underwood  Jt  Co.,  II.  B. : 

Underwood    Pipe    Bender 800 

Union  Twist   Drill  Co.: 

Inserted    Tooth    Milling   Cutler 779 

Ilnlleil    lOi^lnecrlng    &    Foundry    t:o.: 
Ilydraiille  Press   lO.'IO 

LInlted    Shoe    Machinery    t'o..    Appren- 
ticeship System   in  Use  In   the 475 

I'nileii    Slates    Eloctrlcal   Tmil   Co.; 

Elect  rtc     Radial     Drill 10:i7 

United  Slates  Gas  Furnace  Co.: 
I'liriiace     for     I.,ead     and     Cyanide 
Baths     422 

United  States  Mica   Co.; 

Mlia    Annealing    Mixtures 770 

United    States   Steel    Corporation,    Pen- 
sion   Fund    of    the 898 

United    States  Trade    Reports    Bobs  up 
Again      690 

Universal    Boring   .M'achlne  Co.: 

Universal      llori/olital      Boring     .Ma- 
chine         01 

University    of    WIseonsIu,    Shop   Work 
at    the    183 


Vacuum,   Making   Films   In  a 746 

Vacuum   I'lstons,    I'acklng   for 574 

Vacuum  Pump,  Leiinan  Rotary  Blower 
and      417 

Valley  City   Machine  Works: 
Surface  and  Wet  Grinding  M'aehines.  780 

Valve  for  Steam  Engine  Cylinders, 
Relief     441 

Valve  Gear  in  America,  Use  of  the 
Walschaerts     710 

Valve  Gear  Parts,  Making  Wal- 
schaerts.    Ralph    E.    Flanders 822 

Valve  Grinding  .attachment.  Drill 
Press.      A.    G.    Kenyon 

Valve   Seats,    Casting   New  Faces   on. 

Valves.  Gage  for  Setting  Slide. 
Charles    R.     King 

Valves  on  a  Locomotive,  Setting  the. 
M.    S.    O'Ckmnor 

Vanadium    Forging    Dies 337 

Van  Arsdalc,  Obituary  of  Robert  M. 

Van  Cleave,  Obituary  of  James  W... 

Van  Pelt,  J.  S. : 

Making    Press    Fits 

Vatiorizers.  Carburetors  and.  Charles 
A.    Schranz    

Variable  liineal  Speed  Drive,  A. 
Edward    I'erson     49 

Variator  for  Planers,    American  Speed  865 

Ventilating  Otfices  in  Shops  and  Fac- 
tories, Healing  and.  Chas.  L.  Hub- 
bard       437 

Ventilating    Outfits,    Self-Contalned. ..  778 

Ventilation  and  Drainage  in  One-Story 
Shop     Design.     Light 612 

Vernier  Scale — Its  Principle  and 
Method  of  Reading — Machine  Shop 
Practice     474 

Vessels   Launched,   Total   Tonnage  of.  724 

Vessels  of  British  Kavy,  High  Speed 
of      

Viall,   Ethan: 

Locomotive    Repair   Shop   Practice..     11 
Compound    Bending    Forms    for    the 

Bulldozer 44 

Automobile   Factory    Practice 97 

Interesting    Tools    and    Mtethods    of 

Cincinnati    Shops    107 

Die    Sinking    and    Shop    Practice    in 

the    Armstrong    Bros.    Plant 284 

Interesting    Tools    and    Methods    of 

Cincinnati    Shops    197 

Practical     Safeguards     in     the     Na- 
tional   Cash    Register   Co.'s    Plant.   376 
Cutting  Square  Holes  In  a  Keyseat- 

ing    Maihinc    348 

.Vutomohile     Factory     Practice 353 

Locomotive    Repair    Shop    Practice. 

3    

Interesting    Tools    and    Methods    of 

Cincinnati    Shops    442 

Casting  Crown-Brasses  Directly  Into 

Lociunotlvc    Driving    Boxes 

Handling     and     Storing     Commercial 

Iron    and    Slecl    Products 541 

Machining     tias     Engine     I'Tywheeis, 

Cylinders    atul    Beds 619 

.Vulimiatic    Punch-Press    Work 653 

Locomotive    Repair    Shop    Practice.. 

Making   the  De   Vllblss   Pliers 717 

Machining  a  Grinder  Column  and  a 

Knee     733 

Making  the  De  Vllblss  Pliers. 

2     810 

Interesting    Tools    and    Methods    of 

Cincinnati    Shops    893 

Automobile     Factory     Practice — The 

Olds    .Motor    Works 911 

A    Few    Forging    Operations — Prac- 
tice In  the  C.  II.  Ic  D.  R.  R.  Shop  918 
Tipping      Shop      Tools     with      High- 
Speed    Steel     928 

Antique  Brass  Finish  Shop  Receipt.  9,37 
M'aking    Open-Side    Planers 993 

"Victimized. Power, "  Another  Case  of.     22 

VllUnger  Mfg.    Co.: 
Variable  Speed  Sensitive  Drill  Press  422 

Vise,    Aetna   Three- Way 857 

Vise,   Brown  k  Sharpe  Toolmaker's. .  590 

A'lse-Clamp.      A   Spring.      Fred   Horner.1022 

Vise  for  'Gang  Planing.  Special  Uni- 
versal.      E.     H.     Weiss 506 

Vise,     Hanil     1037 

Vise  HaiHllea,  Hand  Protector  for. 
A.    Nielsen     036 

Vise,    untchellParks   Drill    Press 180 
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Vijio.    Press    Attachment    for    a.      W. 

S.    I-oonard     1020     692  1020 

Vise.    Quict-Acting-    Swivel 778     638     778 

Vise   Stand.    Comblnatlou   Beneh 512    3!)2    512 

Vise.  Suggestion  for  ttie  Machine.     C. 

F.     Emerson     836     664     836 

Vise.     Tooimaker's     Pin 866     694     866 

Vise.     "Utility"     Machine 695     479     695 

Vitriol.    Tare   of   Fabrics    Around 546    370    646 

Volume   XV.    Indes    for 206    134     206 

Volume  of  a  Part  of  a  Spherical  .Seg- 
ment.   Formula    for    the 565     381     565 

Volume  of  a  Part  of  a  Spherical  Seg- 
ment,  Formulas  for  the 8:)9    667    830 

Vose.  James: 

British    Traversing-Head    Sbapers...  712 
V-Threads,       Drawing       of.         Joseph 

Weaner     56       32       56 

Waciierman.   .\ugust: 

Sheaves    for    Manila    Hopes 312    208    312 

Cast    Iron   Pulleys    657     441     657 

Wade   Machine   Co. ; 

Hand     Vise     1037     7119  1037 

Hand     Knurling    Tool 1037     709  1037 

Wage   Raise    Recommended   by    N.    M'. 

T.    A 513     353     513 

Wages    Increase    on    the    Pennsylvania 

r:      R 713 

Wallcer  Grinder  Co.: 

Improvements    in    Surface    Grinder.    960     O'ld     960 
Walker      "Single      Strolie"      Surface 

Grinder     507     347     507 

Walschaerts  Valve   Gear,    in   America. 

Use    of    the 710 

Waiscliaerts   Valve  Gear,    Introduction 

in    America    of 179 

Waischiierls    ^"alve    Gear    Parts,    Malt- 
ing.      Ralph     E.     Flanders 822  822 

Walter,    C.    Wofid: 

Cancellation    of    Orders 930  920 

Wailhain   Machine   Works: 

Wallham    .\utomatic    Staff    Turning 

Machine      242     162     242 

Wallham      .\utomatic     Gear-Cutting 

Machine     244     164     244 

Special    Wallham    Bench    Lathe 495     335     495 

Waltham     Automatic     Vertical     Re- 
cessing   M'achlue     586     402     586 

Wallham   Automatic   I'iniou  Cutting 

Machine      772     532     772 

Warehouse,   Chicago   Machinery   Exhi- 
bition        250     170     250 

Warman,   W.   A.: 

.MACHINEllY'S      Data      Sheets  —  A 

Way   to   Use   Them 201     132    204 

Warping      of      Pnuchetl      Cold  -  Roiled 

Plate      314     210     314 

Warren,  Arthur: 

«<.orge    Westlnghousc     423     287     423 

Washburn    Shops;    Drafting    Table 245     165     245 

Washing    Miichine.    Blue-Print 75       51       75 

Water      Power      on       tlie      Continent. 

Available      907     619     907 

Watch  Crowns,   Dies  and   Methods  for 

Making.      Geo.    J.    Murdock 263 

Watch     Pinion     Machinery.     Davenport 

Clnik    nrul     76.')     525     765 

Water    Jiickets.     Repairing     Cracked. 

George    Cormack.    Jr 662     446     662 

Water,    Pumping    Hot.       R.    E.    Brad- 
ley      '847     575     817 

Water    Healing.    Sizes    of    I'ii>e    .Mains 

for    ni>t.      Charles    I.,    iiiibliard 38  38 

Water   Power   as   Applied    to    Electrifi- 
cation   of    Swedish    Railways 349 

Water    Power,    New    Norwegian    Law- 
Regarding     348 

Water    Required    to-   Cool    a    Gas    En- 
gine.     S.    H.    Sweet ■ 2,88     192     2SS 

Water    Supply    In    Canada,    .\vailable.    181 
Water-Wheel,       Old       New       England. 

Alien    Hammond    371     251     371 

Waterbury-Farrel  Foundry  &   Machine 
Co.: 

C.dd     Heading     M'nchine 422     2.86     422 

Hand    Feed    and    .\ulomalic    Thread- 
Rolling     .Machines 512     352     512 

Watei'burv    Farrel    Automatic   Screw 

Blotter      1032     701  1032 

Walaon-Stillman  Co.: 

Calibrating      Apparatus      for      High 

Pressure    Gages    337     233     337 

Watson-Stlliman     Small      Hydraulic 

Pump      418     282     418 

Walson-SIIiiman     Hydraulic      Bend- 
ing   .Machines    673     457     673 

Wax.    .lewelers'.      Arthur    A.    Racicot.   380  380 

Wax    Talters    for    Ciu'es.     Receipt    for 

Making.      John    B.    Sperry 937     633     037 

Weaner,  Joseph: 

Drawing     o(     V-Tlireads 56       32       56 

Hardening   a   Small    Drill    and   Coun- 
ter-Sink         56       32       56 

To   Obtain   the  Length   of  Stock    for 

Bands     57       33       57 

Webb  Hinge  Belt  Hook  Co.: 

HIng. ■Joint    Belt    Fastener    .'■'(;6     594     8C6 

Webster  &   Perks  Tool  Co.: 

Bolt    Pointing    M'achlne 248     1&8     248 

Weights       of       Cylindrical       Pressure 

Tanks.      C.    R.    Whllller 915  915 

Weights  of   Roiled  Slock.   Estimating. 

Robert    S.    Brown 932     628     932 

Weights   of   .Steel    Plates.    Calculating 

the.      Frank    W.    Holcomb 933     629     933 

Weir  &  Craig  Mfg.  Co.: 

Air    Hoist     779     539     770 

Weiss.  E.  H.: 

Cutting    Small    Spur    Gears    in    Spe- 
cial   Seml-.\utomatlc    Machine 547     371     547 

Special     Universal     Vise     for    Gang 
Planing     565    381     665 
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Welsa,  Karl: 

Sppcd  Indicator  with  Timing  At- 
tachment       336    232 

Welder,  Pneumatic  Flue.     T.  O.  Mar- 
tin       480    330 

Weldlns"    a     Large    Crankshaft     with 

Thermit     963 

Welding    Apparatus,     Oxy-Acetylene. .  422 
Welding    Apparatus,    Portable    Acety- 
lene        595 

Weldin?     Apparatus,     Pnrtal)le     Oxy- 
Acetylene    779 

Welding   In    the   Boiler   Shop   and   Out- 
fit   for   Railway    Worli.    Aulngennns. 
Welding    Machines,    Toledo    Electric.      67 
Welding   of   Copper.    Brass   and    Alum- 
inum,  Electric.      A.    E.   Buchenberg.  554 

Welding    Outfit.    Flame 75 

Welding,    Spot    Electric 640 

Wells   Bros.   Co.: 

'■Little  Giant"  Bolt  Cutting,  Nut 
Tapping  and  Pipe  Threading  Ma- 
chine        772 

Wells  &  Son  Co..  F.  E. : 

Wells       Motor  -  Driven       Automatic 

Screw    M'achlne    156 

Wells  Polishing  and  Finishing  Lathe  318 

Weils    Improved    Wire    Feed 334 

Wells      Sliced      Lathe      for      Manual 

Training   and    General    Shop    Use..   5.S7     403     587 
Wentwnrth.   H.   P.: 
Don'ts   for   the   Prevention   of   Acci- 
dents   in    the    Machine    Shop 939     635     939 

Weslow,   Charles: 

Dies    for   Covering    Buttons 30 

Heat   Treatment"  of  Steel 1019     691 

Punch  and  Die  for  Piercing  Angular 

Stock      1020 

Wcstbrook,   M.    IL: 

Boring    M'ill   Internal    Gear   Repair. .   401 
Borinff    and    Setting    Driving    Wheel 

TiTL'S      

Locomotive    Rod   Boring   Machine. . . 

Casting   Hub   Liners 

How    a    Machine    Shop    System    was 

Improved      092 

Western     Electric    Company.     I'euslon 

System    of    the 914 

Westinghouse  Electric  Switching  I>oco- 

modve    Service.    Record    of 

Westinghouse,     George.     Arthur    War- 
ren    423 

Westinghouse,    George: 

The    Electrification    of    Railways. . . . 
Westmacott  Gas  Furnace  Co.: 

Westmacott    Gas    Furaace 5S2 

Gas    Furnaces    779 

West  Tire  Setter  Co.: 

Hydraulic  Cold  Tire-Setting  Ma- 
chine        511 

Wheaton.   Carl  M. : 

Gearless    Reversing    Covintershaft. . .  867 
Wheel     and     Axle     Work — Locomotive 
Building      at      the     Juniata      Shops. 

Ralph    E.    Flanders 

Wheel    Dresser,    Marbach    Emery 593 

Wheel   Dresser,    "Star"   Grinding SCd 

Wheel    Lathe,    A    Mexican 

Wlieel   Lathe   with    Pneumatic    Attach- 
ments.   Pond    Car 

Wheel,    M'aking    a    Precision    Dividing.  545 
Wheeler.    OI)ituary   of  John    Wilson...   874 
Wheel  Work.  Beam  Ca!ii>er  for.    Wal- 
ter   de    Sanno 

Wheels    from    Broken    Parts.     Making 

Small    Emery.      John   C.    Monrnd....   847 
Wheels    In    a    McCabe    DouI>ie-Si)indle 

Lathe.  Turning  Locomotive  Driving.  870 
Wheels.    Interesting    M'ethod    of    Mak- 
ing   Composite    Metal   Car 791 

Wheels    on    Grinding   Machine 1009 

Whitewashing    Coal    on    Freight    Cars 

to    Prevent    Theft 262 

Whiton  Machine  Co..   D.   E.: 

Scroll   Chucks  with   Adjustable  Jaws  422 

Whlttemore.   Obituary  of  John  H 966    662 

Whittier.   C.   R. : 

Weights      of      Cylindrical      Pressure 

Tanks     915 

Whittlesey.  F.  E.: 

The  Choice  of  a  Factor  of  Safety  for 

High-Class    Motor    Springs 609 

Whitworth   Tliread   Tools.    Making 303     109 

Wickerman.  John  W. : 

Method  of  Ijapping  Piston  Rings  in 

a   Lathe    934    630 

Wilcox.    Obituary    of    Carl 252     172 

Wiley  &  Russell  Mfg.  Co.: 

Wllev  &  Russell  Threading,  Tap- 
ping and   Cuttlng-Oft  Machine 857     585 

Wilkinson.   Robert: 

Dividing  a   Circle  Into   Ecjual    Parts.  754     514 
Wilkinson.    W.    E.: 
Some    Economies    in    Making    Draw- 
ings        396     260 

Will.  John: 

Formulas  for  Calculating  a  Friction 

Disk    Brake    .485     325 

Wllley  Machine  Co.: 

Willey    M'otor-Driven    Bench    Drill..  591     407 
Willey      Portable     Electric      Breast 

Drill      693     477 

Williams  &  Co..  J.   H. : 

"Vulcan"    Auto    Tool 511     351 

"Vulcan-Bijou"  Chain  Pipe  Wrench.  595    411 
Williams     &     Co.'s     Motion     Sample 

Boards,    J.    H *. 940     636 

Williams.  R.  F. : 

Process  for  Hardening  Cast  Iron...  398    262 
Williams,    R.   J.: 
Simplified     Methods    for    Fly-Wheel 
Calculations     124 
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Williamson  Engineering  Co.,  FT.  C. : 

Williamson    Portable    Grinder 860    588    860 

Williamson   Vise  Co.: 

Williamson     Cniversal     Machine 

Table    .- 490     330     490 

Wilmarih  &  Morman  Co.: 

W  i  1  m  a  r  t  h    &    M"orman    Surface 

Grinder     248     168     248 

Improvements     in      the      "Yankee" 

Drill    Grinder    328    224        " 

Wilson,   Obituary  of  James....'. 966 

Winchester,  John   F. : 

Design  of  Tool  Chests   and   Cases..  312 
Interesting     Work     in     an     Experi- 
mental   Shop    479 

Wind.   A.: 

Boilers    and    Chimneys 350 

Winding    Appliance,    Accurate   Spring. 
Louis    E.    Kramer 659 

Winding    Light    Springs.     Device     for. 
H.     B.     Cohstock 1026 

Wire    Feed,    Wells    Improved 334 

Wire-Forming   and   Ferruiing   Machine, 
Baird      492 

Wire-Forming  and  Stamping  Machine, 
Baird    416 

WIre-Formtng.    Ferruiing    and    Stamp- 
ing   Machine.    Baird 591 

Wire     Hinge     Bolt      Lacing      Device, 
Mumford     509 

Wire    Straightening    and    Cutting    Ma- 
chine.   Grelner   Automatic 864 

Wireless  Stations  to  Determine   Loca- 
tion   of    Airships 555 

Wireless    Telephony,    The    Success    in 
France    of    132 

Wisconsin,    Shop    Work    at    the    Uni- 
versity  of    183 

Wolgamot.    Arthur  Z.: 

Suggestion       Department       in       the 

Shop     401     265 

Centering    a    Shaft    with    a    Milling 

Cutter    405    269 

Fixture     for    Holding     Shaft     when 
Keyseating     1024    696 

Wood.    rt.   E. : 
Centering  Shaft  with  Milling  Cutter 

When    Keyseating    140      84 

Making   a    Vertical    Milling    Attach- 
ment         142 

A    Lathe    Spindle    Kink 227 

Don'ts    for    Pattcri;-Makers 366 

Special    Boring    Tool 403 
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Don'ts   for   Draftsmen 962 

Locating    Hidden    Bolt    Holes 1001 

Wood    .Seren-    Threader 10.18 

Wood   Screws   and   Naiis,    To   Remove 

Broken.      M.    E.    Canek 144       88 

Wood  Turret  Machine  Co. : 

No.    1   Tilted  Turret  Screw  JIachine.  319     215 
Wood  Tilted  Turret  Screw  .Machine.  760    520 
Wooden   Drawings.      W.    II,    Sargent..   S33     561 
Woods  Engineering  Co. : 

Improvements    In    the    Woods    Uni- 
versal   Tool    and    Cutter   Grinder..   693     477 
Woodstock  Safety  Chuck  Co.: 

Friction    Tapping     Chuck 595     411 

Worcester    Annual    Exhibition 598    411 

Worcester  Polvtecbnic  Institute: 

Drafting    Taliio     245     165 

Work    on    the    Face-Piate.    Accurately 

Locating.      Albert   C.    Saw.ver 137       81 

Work  That  is  Too  Large  for  the 
Planer,  Planing.  Frederick  Sea- 
bury     •. . .     57       33 

Workmen,    Pure  .\ir  Law  for.     C.  M. 

Ripley     15 

Worms  and  Worm  Gears,  Simple  Fix- 
tures    for     Making.        Herbert     C. 

Barnes     55      31 

Wreck   of  .\lrship   Zeppelin    VII 1W2    714 

Wrench  Co..  C.  M.  B.: 

Combination    Wrench    Set 779    539 

Wrench  for  Trench  Work.  Ratchet...  250  170 
Wrench,   Lane's  Ratchet  Screw-Driver 

and     695    479 

Wrench,    Pipe    960    656 

Wrench,  Pipe  Attachment  for  Auto- 
mobile         695     479 

Wrench,   Ratchet  Tap.     H.   Bolllnckx.  821 

Wrench,     Ronson    Universal 337 

Wrench   Set.    Combination 779 

Wrench,    "Spartan"   Chain   Pipe 595    411 

Wrench,     "Twin-Grip"     Automobile...   595     411 
Wrench,    "VuIcan-BIJou"    Chain    Pipe.  595     411 
Wrench     with     Interchangealile     Sock- 
ets.   Tap     1026     698 

Wrench,       Wright      Quick  -  Adjusting 

Pipe     683     467 

Wrenches.  Alligator  and  Combination.  422  2.86 
Wrenches,  "Arpeco"  Pipe  and  Nut..  511  351 
Wrenches  in  Sets,  Double-End  Angle.  511  351 
Wright.  J.  F. : 

Wright    Quick-Adjusting    Pipe 

Wrench      683     467 

Wright.   Newton: 

Formulas    for   Train    Acceleration... 
WVist-Pin.  Grease  Cup  in  the.     Austin 

G.     Johnson     753     613 

Writer,  The  Value  of  the  Technical..  550    374 
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Yale  &  Towne  Mfg.   Co.: 

Bi-Centric    .\raster-Keyed    Padlock..   337     233     337 
Yoder,   Howard   D. : 

Removing    Broken   Deep-Weil    Pump- 
Rod     309    205    309 

Young  Machine  &  Tool  Co.; 

Fourteen-Inch    Engine    Lathe 961     657     961 

Young       Machine      &      Tool      Co.'s 

Lathe   Milling   Attachment 1029     701   1029 

124     Zeppelin   VII,    Wreck   of   Airship 1042     714  1042 
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I.-CAPACITIES    OP   HOT    WATER   MAINS 


CapaciHes  of  Hot  IValer  Mains. 

The  curifes  in  diagrams  I,  E,  andEIgiye  f/ieSize  of  mains  forhofivahr 

grayify  circuiaiion  and  forced  drculaiion  ivfien  ffie  gal/ons  of  wafer 

per  minufe  and  ffie  head  in  fee  fare  l<nown.    To  find  ffje  ga/ions  per 

minufe  use  equafion  ■■    Gi  = in  ivhici?  G,  =  aal/ons 

^                     '       8.3 X  ( T-T,)  X  60                                       . 
per  minufe,  E=  efficiency  of  radiaiing  surface  (170  for  direct, 

400  for  indirecf,  and  WOO  for  hof  blast  fieafing),  H  =  square 

feef  of  fieafing  surface,    T=  initial  temperature  aftvater  (com-          sO 

monly  ISO  degrees  F.),    Tf  =  final  temperate/re  otwa^r  (common ly 

several  floors,  h^,  hg,  and  h^  equal    corresponding 
elevations  of  radiators  on  the  several  floors. 

In  all  cases  the  capacities  are  tor  pipe  lencfftis  of/OO 
feet.  If  the  run  otpipe  is  200  feet,  for  /nstance,tt;eavaitable 
head  for  this'  lengtt?  will  be  divided  by  2  before  ffie  size 
otpipe  can  be  found  fmm  the  diagrarns.             1 

Capacities  of  Hot  IVafer  flains  Under  Gravity  Circulation. 

3k' 

\ 
k 

1 

4' 

2' 
//' 

k 

Capacities  of  Pioes  at  Different  Velocities  of  F/ov\^. 

y 

Velocify, 
feefper 
second 

Gallons  discharged  per  minute 

70 
60 

i 

^  50 
k 

^' 

/ 

y 

- 

V- 

Z'pipe 

3  pipe 

4  pipe 

5  "pipe 

6  pipe 

7"pipe 

S'pipe 

rJ^ 

^ 

3 

29 

66 

117 

184 

264 

360 

470 

' 

y 

/ 

' 

4 

39 

88 

157- 

24S 

352 

480 

627 

j- 

-y^ 

/ 

S 

49 

no 

196 

306 

440 

600 

783 

r 

r 

e 

59 

132 

236 

367 

528 

719 

940 

^_ 

/. 

k 

'■ 

' 

7 

68 

IS4 

Z7S 

428 

616 

839 

1097 

/ 

-' 

/ 

8 

78 

176 

314 

490 

706 

959 

1253 

/- 

^ 

■" 

9 

83 

198 

352 

SSI 

794 

1079 

1410 

/ 

/ 

.^ 

10 

98 

ZZO 

391 

612 

.    88Z 

1199 

1567 

- 

/ 

^^ 

/ 

a^ 

160  degrees  F.},    The  head  to  produce  ttoiv  is  found,  from  ttye  equa-         '^'^ 
lion:  H^Dx  hx  0.000365  in  ivhich  H^head,  in  feet  producing  tfow, 
D=difference  in  temperature  between  supply  and ne/orrj,  ti^fTeigtrt           20 
or  elevation  at  the  heating  surface  abofe  the  boi/er. 
When  ihe  radiation  is  all  on  the  same  floor  h  equals  vertical  dis- 

/ 

,/' 

/ 

^ 

-' 

/ 

,/ 

1 

^ 

^ 

f 

/ 

/ 

/■ 

J 

y 

, 

^ 

-^ 

— 

— 

/ 

-> 

-> 

, 

—■ 

tance  between  center  of  radiators  and  center  of  boiler,     /f  rad- 

' 

/ 

^ 

■ 

— 

/ 

y 

— 

— 

" 

- 



— 

— 

iation  is  equally  distributed  on  seireral  floors  if  may  be  taken 
as  though  located  on  the  central  floor.  If  unequal fg  distributed. 

-7 

/L 

1^ 

-^ 

_- 

— 

= 

= 

— 

^ 

_ 

= 

■= 

^ 

S 

g 

& 

s 

n 

- 

- 

- 

= 

= 

-V- 

— 

— 

= 

= 

fheairera 
in  which 

ge  eIeK: 
AS,  c 

't/on  IS  A 
7nd  C  e 

oundbyt 
■^ual   st^ 

he  equdfi 
7  uare  fe 

on:  h='l 
?t  df  ra 

xn„  +  Bxi 
diafion 

^g+Lxn^ 

1  +  C 

on  the 

0.1            02            0.3            0.^            0.5           0.6            0.7 
Head  in  Feet. 

Contributed  by  C.  L.  Hubbard 


n. 

— 

CAPACITIES 

OF    HOT 

WATER 

MAINE 

- 
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CHAPTERS   IN  THE   EARLY   HISTORY   OF   MACHINE  TOOLS*— 1 


JOSEPH  HOBNEBI 


T 


I  HE  first  niiU'hine  tools 
were  the  drills  and  the 
lathes,  the  first  named 
being  the  descendants 
of  the  aneient  fire  drills 
of  the  arcliaeologista, 
and  the  second  derived 
from  the  reciprocating 
cord-driven   lathes.    The 

Plsr.  I.    French  Lathe  Bllde-rest,  1772  ^,^.5,,      ^j^^gg      j^^j^j      jjgQ. 

lithic  times,  and  the  crude  lathe  In  the  form  "of  the  potter's 
wlieel  is  as  old,  but  the  origin  of  the  horizontal  lathe  is 
unknown,  though  its  home  appears  to  have  been  in  Asia. 
The  drill  and  the  lathe  were  merely  hand  operated  tools  until 
the  latter  part  of  the  eighteenth  century,  at  which  period 
two  events  occurred  that  were  fraught  with  immense  results. 
One  was  the  placing  of  the  steam  engine  on  a  practical  basis 
by  James  Watt,  the  second   the  development  of  the  slide-rest> 


lish  slide-rest  in  existence.  It  was  in  .Joseph  Bramah's  shop, 
and  was  invented  by  Henry  Maudslay.  That  plain  tool  car- 
riage, "Maudslay's  go-cart,"  has  influenced  the  world's  his- 
tory far  more  than  the  great  French  revolution,  then  in  its 
most  terrible  throes.  That  slide-rest  was  like  no  other  made 
before  or  since,  and  it  could  only  have  been  suitable  for  the 
very  shortest,  lightest  pieces  of  work.  It  formed  a  part  of 
the  back  poppet,  on  tlie  base  of  which  it  was  mounted.  A 
frame  carried  a  long  tool  bar,  sliding  horizontally  in  ways 
at  the  front  of  the  poppet  mandrel,  operated  by  a  long  screw 
and  handle,  and  of  course  overhanging  a  good  deal  to  reach 
the  work.  It  was  provided  with  cross  traverse,  and  a  swivel 
base.  But  it  marked  an  advance  over  the  hand  work,  and 
was  a  link  in  the  history  of  progress,  though  inferior 
to  the  French  slide-rests  of  1772  and  earlier,  with  which 
apparently  neither  Maudslay  nor  Bramah  were  acquainted. 
Maudslay  commenced  business  in  1797  on  his  own  account, 
and  made  a  slide-rest  for  his  own  shop  which  w-as  in  use  at 


Fig.  2.     Maudslay  Screw-cutting  Lathe,  Latter  Part 

by  Henry  Maudslay.  The  first  supplied  a  source  of  power, 
and  the  second  embodied  the  mechanical  guide  principle  in 
place  of  that  of  the  human  hand,  which  being  rendered  self- 
acting,  and  operated  by  power,  has  become  the  most  essential 
element  in  all  the  later  machine  tools  besides  the  lathes  in 
which  it  had  its  origin. 

Before  the  invention  of  the  planing  machine,  the  lathe 
was  the  only  engineer's  machine  tool  in  existence,  unless  we 
except  rude  drill  presses,  and  trip  and  helve  hammers.  All 
machine  operations  performed  then  were  of  necessity  done ' 
■  in  the  lathe,  just  as  they  might  have  been  done  to-day  but  for 
the  subsequent  invention  of  the  machines  derived  from  the 
lathe  and  planing  machine.  The  lathe  has  been  the  parent 
of  the  boring  mill,  of  the  bolt  cutter,  and  of  dozens  of  special 
lathes  large  and  small.  From  the  planing  machine  have 
been  developed  the  slotter  and  the  shaper,  and  reciprocating 
tcol  arms  in  their  numerous  forms,  so  that  the  lathe,  the 
drill  and  the  planer  are  the  cardinal  types  of  modern  ma- 
chine tools. 

Somewhat  over  100  years  ago  (1794)  there  was  but  one  Eng- 


•  Foi'  prcvlniis  artlclos  on  early  machine  shops  (>nd  dovclopniont  of 
mnchino  fools,  seo  "Chrorology  of  thn  Nhictocnth  Contiiry,"  I>eo(*m- 
hcr.  mOO:  "Knrly  Machlno  Shops  nnil  Meohnnics."  Ootolior,  1002: 
"Tnlk  on   LaUie  Splndlos."  by  F.  Kin.Tsoii.  Mn\.  inoi. 

t  .\(I(Iross ;      J.->    Sydney    liulIUlnK.    IImIIi.    Ijitiliincl. 


of  Eighteenth  Century,  South  Kensington  Museum 

the  beginning  of  the  nineteenth  century.  He  separated  the- 
rest  from  the  poppet,  retaining  the  three  movements,  but 
clamping  the  base  to  the  triangular  bar  bed.  One  of  the  first 
great  works  in  which  its  utility  was  demonstrated  was  in 
the  manufacture  of  Brunei's  block  making  machinery,  begun 
in  180S.  His  works  at  Lambeth  became  a  training  school  for 
engineers,  and  It  is  significant  that  some  of  the  greatest 
mechanicians  of  the  first  halt  of  the  nineteenth  century  re- 
ceived their  training  there  under  Maudslay.  In  that  school, 
and  under  such  a  master,  Nasmyth,  Whitworth,  Roberts,  and 
iMuir  learned  their  craft,  and  these  with  others  imiiroved 
and  extended  the  applications  of  the  sliding  tool  holder. 
Previous  to  the  application  by  these  men  of  the  slide-rest 
principle  to  other  classes  of  machines,  nearly  all  work  that 
is  now  done  in  these  machines  was  performed  either  in  the 
lathe  or  by  hand. 

But  the  mechanical  guide,  though  invented  and  developed 
by  Maudslay,  had  been  in  use  by  French  opticians  more  than 
a  hundred  years  previously,  and  slide-rests  had  been  illus- 
trated in  French  works.  Very  curious  they  appear  to  us  now. 
In  the  tenth  volume  of  plates  of  the  French  Encyclopedia 
(1772)  several  slide-rests  are  shown.  In  these,  as  in  Mauds- 
lay's,  the  saddle  was  clamped  upon  the  lathe  bed.  The  tool 
could  be  operated  within  the  limit  of  range  of  the  slijlc  only, 
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and  also,  to  a  limited  extent,  for  surfacing.  Provision  was 
made  for  elevating  the  tool  point,  by  means  of  a  screw, 
wliich  on  being  turned,  lifted  the  horizontal  slide  which  car- 
ried the  tool  holder.  It  was  capable  of  a  swiveling  movement. 
The  construction  was  much  simpler  than  that  of  Maudslay's. 
The  bed  or  saddle,  being  flat,  was  bolted  to  the  lathe.  The 
swiveling  plate  was  clamped  to  this  by  means  of  a  single 
screw.  The  plate  carried  two  uprights  or  horns  recessed  to 
receive  legs  from  the  horizontal  slide.  The  slide  carried  the 
tool  holder.  The  swiveling  plate  carried  the  elevating  screw, 
and  the  horizontal  slide  the  traversing  screw,  and  the  tool 
holder  was  moved  by  the  surfacing  screw.  This  must  have 
been  an  unsteady  structure.  One  of  these  slide-rests  is  shown 
in  Fig.  1.  The  broad  base  has  a  T-groove,  seen  in  the  end, 
to  receive  the  bolt  which  holds  it  to  the  bed.  Upon  this  base 
a  swiveling  plate  is  mounted,  which  has  two  grooved  horns 
on  which  the  slide  is  carried  by  its  horns,  thus  making  of  it 
an  elevating  rest.  It  is  i-aised  and  lowered  by  a  screw  which 
has  tommy-holes  by  which  it  is  turned.     Screw?  are  provided 


threads  for  optical  worlv.  It  may  be  mentioned  that  much 
of  Maudslay's  wotVl  was  done  in  collaboration  with  the  lead- 
ing optical  instrument  makers  of  the  time,  who  anticipated 
the  engineers  in  screw-  cutting  and  gear  cutting.  The  lathe 
bed.  Fig.  3,  is  made  of  three  bars,  two  of  which  carry  the 
headstock  and  poppet,  while  the  carriage  of  the  rest  is  sup- 
ported on  all  three.  The  screw  to  be  cut  is  carried  between 
centers,  as  seen.  The  lead-screw  is  just  visible,  being  situ- 
ated low-  down  in  the  bed,  and  the  sliding  carriage  is  con- 
nected with  it  by  a  split  nut  adjustable  from  below.  A  stay 
at  the  back  of  the  carriage  steadies  the  work.  A  handwheel 
at  the  trout  has  its  edge  graduated  for  the  exact  adjustment 
of  the  depth  of  cut.  The  lead-screw  has  30  threads  to  the 
inch.  It  carries  a  wheel  of  24  teeth  which  gears  through  an 
intermediate  with  one  of  45  teeth  on  the  lathe  axis.  Twenty- 
eight  change  gears  are  provided,  ranging  from  15  to  50  teeth. 
The  intermediate  wheel,  as  seen,  has  a  wide  face  and  is  car- 
ried on  a  swinging  adjustable  arm  to  connect  gears  of  vari- 
ous diameters  with   those  on  the  fixed   centers.     A  collection 


Fig.  3.    Maudslay  Scre^r-cuttlng  Lathe, 

for  locking  the  slide  after  adjustment.  The  tool  rest  is  trav- 
ersed along  the  slide  by  a  plain  block  fitting  therein,  by 
means  of  the  screw  and  handle  shown.  The  cross  feed  screw, 
which  fits  in  a  nut  at  the  front  of  the  slide,  is  capable  of 
drawing  the  tool  slide  backwards  as  well  as  forwards. 

Maudslay  made  a  lathe  previous  to  1800  which  was  wholly 
self-acting  for  screw  cutting  and  sliding,  Fig.  2,  now  in 
South  Kensington  Museum.  He  put  the  change  wheels  at 
the  rear  of  the  headstock  (not  mounted  in  the  illustration), 
and  thence  traversed  the  slide-rest  through  the  medium  of  a 
lead-screw  and  split  clasp  nut  on  the  under  side  of  the  sad- 
dle, the  screw  being  carried  down  the  center  of  the  bed.  The 
screw  could  be  used  also  for  sliding.  The  bed,  instead  of 
being  a  single  bar  of  triangular  section,  comprised  two  such 
bars,  secured  at  their  ends  in  brackets  bolted  to  standards. 
The  headstock  and  poppet  fitted  on  one  bar  only,  but  the 
slide-rest  spanned  both  of  them.  The  slide-rest  was  of  gun- 
metal,  the  remainder  of  iron. 

Another  lathe  of  the  same  date,  about  ISOO,  also  at  South 
Kensington,   was  of  a   special   character  for  cutting  the  fine 


about  1800,  South  Kensingfton  Museum 

of  threading  tcols  is  seen  in  a  tray  in  front  of  the  lathe,  both 
single  pointed  ones  and  chasers  being  represented.  Some 
samples  cf  screw-s  are  seen  in  the  rack  in  front.  There*  is 
also  a  wide  jawed  caliper,  looking  like  pincers,  for  measur- 
ing the  diameters  of  screws.  The  long  legs  of  the  calipers 
are  proportioned  to  increase  the  reading  in  the  proportion 
of  four  to  one. 

Later.  Maudslay  made  lathes  for  other  firms,  which  save 
for  their  rather  skeleton-like  appearance  were  much  lika 
many  v  hich  have  been  in  operation  until  w-ithin  the  present 
generation — beds  with  flat  ways,  the  hand  slide-rest  with 
three  movements,  the  hand  T-rests.  the  boring  plate  steady, 
and  the  back  gear.  The  latter  was  not  like  that  at  pres- 
ent used,  but  was  driven  independently  from  a  three-stepped 
cone  on  the  back  gear  spindle,  this  being  independent  of  the 
stepped  cones  on  the  marfdrel.  The  back  gear  was  put  into 
engagement  by  a  sliding  pinion  which  then  engaged  with  a 
wheel  on  the  mandrel  cones.  It  was  therefore  a  single  hack 
gear  only.  There  were  several  developments  in  back  gears 
before  they  assumed  the  present  form. 
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Xasiiiyth  li;is  lllustralod  an  early  iiicllioil  of  screw  ciittiiiK 
in  llif  lathe.  In  which  change  wheels  were  placed,  one  on 
the  work,  the  other  on  the  end  of  the  longltndinal  teed  screw 
of  the  slide-rest. 

The  earliest  lathes  were  of  dead  center  type,  a  principle 
which  survives  in  walchniaUrr's  turns,  axle  turning  lathes, 
and  in  cylindrical  grinding  machines.  The  rotation  of  the 
worli  was  at  first  effected  by  a  cord,  which  survived  in  the 
fiddle  drill,  followed  by  a  spring  pole  and  cord  operated  from 
i\  treadle.  The  bow  can  be  traced  in  works  published  in 
l.".6Slt.69.  I\Io.\on  shows  It  in  1703.  and  Bergeron  in  1792. 
It  is  also  Illustrated  in  tiie  French  Encyclopedia  under  date 
1772.  The  movement  was  necessarily  one  of  reciprocation. 
But  the  wheel  driven  lathe  was  also  in  existence,  and  illus- 
trated in  1G21,  1677.  1701;  and  in  the  French  Encyclopedia, 
combination  lathes  were  in  use,  eniployihg  either  bow  or 
wheel. 

The  development  of  the  running  mandrel  was  slow.  The 
first  occurs  in   l.'fi.S.     The  earliest   were  of  wood,  followed  by 


cently  still  in  existence,  venerable  relics,  more  Hum  a  cen- 
tury old.  At  that  early  period  a  notable  feature  was  the 
niasslveness  of  the  machines  which  were  designed  and  con- 
structed, necessarily  capable  of  dealing  with  the  large  pump- 
ing and  marine  engines  of  the  later  years  of  the  eighteenth 
century  and  the  early  years  of  the  nineteenth  century.  Onp 
of  the  old  double  geared  face  lathes  at  Soho  would  take  a 
diameter  of  20  feet  and  a  width  of  12  feet  from  the  face- 
plate. It  had  back  gears,  the  driving  laking  place  on  an 
internal  spur  ring  bolted  to  the  back  of  the  faceplate.  It  had 
also  five  slide-rests,  rendered  self-acting  by  means  of  chain 
and  ratchet  feed  actuated  from  the  mandrel  through  an  over- 
head. Some  of  the  old  lathes  at  Soho  were  like  the  modern 
break  lathes,  having  a  transverse  bed  on  longitudinal  bases. 
A  heavy  faceplate  at  Soho  was  driven  by  worm  gear,  dou- 
ble threaded,  the  wheel  being  a  mortise  with  cogs  of  2  inches 
pitch  and  6  inches  length  of  face.  The  worm  was  driven  by 
a  four-stepped  cone.  A  pit  in  front  of  the  faceplate  took 
large  work,  and  a  massive  slide  rest   opposite  it  was  power- 
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Plgr.  4.     Lathe  used  by  Babbage  in  Experimental  Work,  South  Kensington  Museum 


those  of  iron  running  in  wooden  collars,  whence  the  travers- 
ing mandrel  for  cutting  screws  was  developed,  with  divided 
bearings  of  lead  or  tin  cast  in  dovetailed  recesses  in  the  head. 
The  crude  lathe  heads  passed  through  many  stages  of  develop- 
ment, as  did  also  the  loose  poppets.  The  beds,  originally  of 
wood,  their  faces  protected  later  with  iron  plates,  came  to  be 
made  as  triangular  bars  of  wrought  iron,  or  as  separate  bear- 
ers of  cast  iron.  To  this  period,  about  the  beginning  of  the 
nineteenth  century,  is  traceable  the  veed  edges  which  survive 
to-day.  Afterwards  these  were  cast  together  with  ends.  The 
writer  well  remembers  as  an  apprentice  some  old  lathes  of 
this  kind  still  at  work,  driven  with  ropes  on  veed  pulleys, 
though  of  8-inch  or  10-incli  centers,  and  old  men  of  between 
70  and  80  operating  them,  often  using  lieel  tools,  though 
slide-rests  were  fitted. 

Thf  modern  machine  shop  owes  its  existence  to  the  develop- 
ment of  the  steam  engine  by  Watt.  The  second  Soho  Foun- 
dry, started  in  1795,  was  probably  the  first  shoji  in  which 
macliiTip  tools  other  than  the  lathe  were  constructed,  and  em- 
Iiliiyd   on   an  extensive  scale.     Many  of  these  tools   viere  re- 


driven  from  a  shaft  overhead,  belted  from  the  lathe  mandrel. 
At  that  time  square  threaded  screws  were  cut  with  chisel 
and  file  by  hand,  and  specimens  of  these,  2  inches  diameter 
and  10  feet  long,  were  recently  in  existence. 

A  very  large  face  lathe  constructed  by  Henry  Maudslay 
was  until  a  few  years  ago  in  existence  at  the  Lambeth  works. 
now  dismantled.  It  was  capable  of  facing  up  to  40  feet  diam- 
eter, and  had  been  used  to  turn  the  rims  of  flywheels.  It 
had  been  employed  also  as  a  boring  lathe  by  the  substitu- 
tion of  a  boring  bar,  and  had  bored  cylinders  up  to  10  feet 
in  diameter.  The  mandrel  was  9'-  inches  diameter  in  the 
larger  bearing. 

An  interesting  old  lathe  in  the  South  Kensington  Museum 
is  shown  in  Fig.  4 — Interesting  for  three  reasons;  it  was  the 
one  on  which  Babbage  performed  his  experimental  work,  it 
contains  the  second  compound  slide-rest  made  by  Clement, 
gnd  it  is  an  example  of  a  machine  tool  in  which  all  opera- 
tions were  performed  that  could  be  performed,  in  accordance 
with  the  practice  of  that  period. 

Tiie    bed    Is   of   cast    iron    carried    on    wooden    supports.     A 
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single  pulley  is  driven  from  a  three-stepped  driving  wheel, 
and  the  headstock  was  shifted  along  when  the  pulley  had  to 
be  brought  into  line  with  either  step.  A  division  plate  on 
the  pulley  has  circles  of  holes  of  200,  180,  112,  and  12  holes 
each.  The  slide-rest  has  three  slides,  the  lowest  being  shal 
low  to  be  clamped  in  any  position  transversely  to  the  bed. 
X)n  this  is  bolted  a  long  slide  with  a  lead-screw  of  nine  threads 
to  the  inch,  the  threads  being  of  vee  section,  and  the  slide 
being  capable  of  rotary  adjustment  through  an  angle  of  about 
45   degrees.     The   screw   operates  the  uppermost   slide  w-hich 

has  alternative  positions  for  the 
tool  holder.  Babbage,  it  will  be 
remembered,  designed  the  first 
tool  holder,  which  was  a  model 
not  essentially  different  from 
several  that  are  In  use  now.  One 
of  these  is  seen  lying  on  the 
slide-rest.  The  slotted  bracket 
seen  behind  the  rest,  and  which 
is  fixed  on  the  lowest  slide,  is 
used  for  the  attachment  of  work 
which  has  to  be  planed,  shaped. 
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wide  ranges  in  diameter  beyond  the  capacity  of  the  compara- 
tively short  traverse  slide,  the  socket  was  carried  on  a  sole 
plate  movable  acrcss  the  saddle,  to  which  it  could  be  tight- 
ened with  bolts.  With  the  disuse  of  hand  turning,  the  socket 
has  been  discarded  in  favor  of  the  more  substantial  and  more 
accurate  arrangement  w^hich  is  embodied  in  the  modera 
lathes.  The  tool 
"post"  survived 
long  as  a  post,  be- 
cause it  was  so 
conveniently  used 
alternatively  for 
receiving  a  tee 
rest  for  hand  turn- 
ing, and  a  slide- 
rest.  It  can  be 
traced  from  the 
French  Encyclope- 
dia. 1772,  down  lo 
the  period  of  the 
writer's  appren- 
ticeship.     In    a 
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Fig.  5.     Slide-rest  of  Boring  End 
Turning  Machine 
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Fig.  6.    Poppets  of  Boring  and  Turning  Mill,  Klnmonds,  Hutton  &.  Steel,  Dundee. 
Scotland.    About  1847 


or  slotted.  The  lathe  is  also  rigged  up  for  screw  cutting. 
A  chtick  with  the  first  change  wheel  is  put  on  the  mandrel, 
and  a  suitable  train  of  gears,  held  by  a  quadrant  bolted  to 
the  lathe  bed,  terminates  in  a  wheel  keyed  on  the  end  of  the 
lead-screw  of  the  slide-rest.  Several  appliances  were  added 
between  1824  to  1830,  including  various  faceplates  and  chucks. 


rather  disguised  form  the  same  design  exists  in  the  present 
wheel  lathes  in  which  the  post  is  fixed  and  the  sliding  given 
through  a  ratchet  feed. 

The  slide-rest  in  its  present  essential  design  was  due  to 
AVhitwcrth.  An  early  form  is  illustrated  in  Fig.  7.  Tliere 
is  no  provision  as  yet  for  argular  turning,  and  no  separation 
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A  two-jaw  self-centering  chuck  is  one  of  these,  centered  by 
means  of  a  right-  and  left-hand  screw.  There  is  an  adjust- 
able face  milling  cutter,  a  large  facing  cutter,  and  a  machine 
vise.  Wood  turning  tools  are  points,  gripped  in  holders  by 
means  of  a  strap,  seen  on  the  table  to  the  right. 

Many  of  the  slide-rests  in  use  sixty  or  seventy  years  ago. 
Fig.  5,  were  evidently  variations  or  modifications  of  the  older 
tee  rests  employed  for  hand  turning;  that  is  the  sliding 
arrangement  involved  the  use  of  a  socketed  pillar  A  such  as 
was  used  for  the  tee  rests.  The  two  slides  for  longitudinal 
and  cross  traverse  were  mounted  upon  and  screwed  in  the 
pillar,  and  being  removable,  the  tee  rest  could  be  substituted 
for  hand  turning.  To  effect  an  extent  of  movement  such  as 
would  be  required   for  setting  the  tool   to   suit  work  having 
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Fig.  7.    Early  Whitworth-Slide-rest 

between  the  feed  rack  and  lead-screw.     But  in  other  respects 
it  resembles,  in  the  main,  present-day  rests. 

The  design  shows  the  carriage  with  guide  strips  em- 
bracing a  bed  with  veed  edges,  the  carriage  being  clamped 
w-ith  the  handle  a.  The  guide  screw  lies  within  the  bed.  and 
is  placed  to  one  side  for  protection.  Tlie  body  of  the  rest  is 
fitted  and  clamped  with  tee  head  bolts  to  the  carriage.  It 
supports  the  transverse  slide,   which   is  actuated  by  a  hand- 
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«crew,  or  by  power,  and  this  again  receives  the  tool  holder 
•similarly  actuated.  The  details  of  these  are  obvious  with- 
out special  references.  The  curious  part  of  this  design  la 
the  method  of  utilizing  the  lead-screw  for  screw  cutting 
through  the  nut  h.  which  Is  disengaged  by  the  pin  c;  and  for 
feeding  through  the  tangent  wheel  </.  When  the  clasp  nut  Is 
■out,  and  the  lead-screw  not  being  rotated,  the  threads  of  the 
screw  are  made  to  fulfill  the  function  of  rack  teeth.  This  is 
done  by  turning  the  handle  e  which  drives  the  bevel  wheels 
/  and  g.  the  latter  being  on  the  spindle  which  carries  the 
tangent  wheel  d. 

The  cross  feed  is  derived  from  the  same  bcvc!  wheels,  being 
transmitted  through  h  to  the  wheel  i,  which  Is  always  run- 
ning when  the  rack  feed  Is  In.  The  cross-teed  screw  k  is 
put  into  action  by  the  lever  I  and  wheel  m. 

Fox  of  Derby  was  using  a  rack  and  pinion  for  Ira  versing 
the  slide-rest  about   1830. 

The  early  loose  poppet  which  had  the  mandrel  screwed 
along  its  length  and  was  turned  in  a  block  of  wood,  or  a 
metal  nut,  was  superseded  by  the  plain  cylindrical  mandrel 
as  we  know  it  to-day,  the  invention  of  Joseph  Clement,  and 
it  is  said  simultaneously  by  M.  Collas,  a  Frenchman.  The 
transverse  adjustment  of  the  headstock  for  taper  turning 
is  old.  being  certainly   in  use  before   1847. 

As  lathes  Increased  in  weight,  provision  had  to  be  made 
for  effecting  the  movements  of  the  loose  poppet  by  power. 
The  present  simple  device  of  a  rack  and  pinion  in  front  of 
the  bed  or  at  front  and  back,  was  not  so  obvious  as  it  seems 
now.  In  a  drawing  of  an  old  heavy  lathe  (1847),  Fig.  6,  by 
a  defunct  Dundee  firm,  a  roundabout  way  was  adopted.  A 
rack  ran  along  within  the  bed,  having  its  teeth  uppermost. 
A  vertical  shaft  within  the  poppet  turned  by  a  pair  of  bevels 
and  winch  handle  at  the  top  actuated  another  pair  of  bevels 
in  the  base,  the  last  of  which  on  a  transverse  shaft  carried 
a  spur  pinion  which  engaged  with  the  rack. 

Long  after  the  adoption  of  metal  mandrels  and  metal  col- 
lars or  bearings  these  were  divided  longitudinally.  Whit- 
worth  designed  the  conical  form  of  solid  bearing,  with  the 
front  cone  much  steeper  than  the  rear  one,  which  has 
remained  standard  Manchester  practice  for  all  except  the 
heaviest  lathes. 

This  outline  brings  the  subject  of  the  lathe  down  to  living 
memory.  In  the  next  article  it  Is  proposed  to  outline  the 
history  of  some  of  the  other  machine  tools. 

«     «     « 

A  project  is  on  foot  for  building  an  international  dam 
across  the  Niagara  River  to  maintain  the  water  level  of 
Lake  Erie  at  not  less  than  a  certain  minimum  height,  the 
year  round.  Every  Autumn  the  level  falls  so  as  to  seriously 
interfere  with  shipping,  and  it  is  for  improving  the  present 
■condition  that  the  dam  is  considered.  If  built,  the  dam  could 
be  used  for  another  purpose  equally  laudable  and  valuable. 
There  has  been  much  agitation  against  the  defacement  of 
the  natural  beauty  of  Niagara  Falls  because  of  the  amount 
of  water  used  by  the  power  companies  which  materially 
reduces  the  volume  of  flow  over  the  falls  in  low  water  periods. 
Tbe  dam  could  be  used  to  impound  water  at  night,  practically 
cutting  off  all  flow  for  certain  hours  through  the  night  and 
storing  it  up  for  use  in  the  daylight  hours.  In  this  way  it 
would  be  possible  for  the  power  development  of  Niagara 
Falls  to  be  materially  increased  for  daylight  service  without 
decreasing  the  normal  volume  of  flow,  the  daylight  flow  be- 
ing s\ifficiently  In  excess  of  the  normal  flow  to  compensate 
for  that  used  by  the  power  concerns. 

*     *     * 

Cheaper  radium  is  promised  by  the  discovery  that  the  ash 
of  lignite  found  in  Sweden  contains  radium  which  can  be 
extracted  by  an  inexpensive  process  devised  by  Dr.  Gustaf 
Hellsing.  A  company  has  been  formed  for  exploiting  the  in- 
vention. According  to  Engineering  it  is  expected  to  ex- 
tract about  n.07.'J  grain  troy  from  each  ton  of  the  raw  mate- 
rial. The  technical  side  of  the  problem  is  fully  solved  and 
there  is  no  doubt  as  to  where  and  how  the  radium  can  be 
obtained,  but  there  is,  of  course,  the  risk  that  the  present 
enormously  high  price  of  radium  may  be  reduced  through 
fresh  discoveries. 


OBSERVATIONS    ON    THE    MAKING  OF   HIGH- 
SPEED STEEL  TOOLS 

O.  M.  BECKER" 

The  collection  and  orderly  preservation  of  data  as  a  basis 
for  subsequent  rational  deduction  and  Intelligent  procedure 
has  long  been  considered  an  essential  concomitant  of  the 
scientific  method;  and  it  is  now  coming  to  be  pretty  generally 
understood  that  the  scientific  method  is  also  the  successful 
business  method,  whether  the  end  sought  be  the  perfection 
of  technical  processes  or  the  organization  of  a  business  sys 
tern.  The  preservation  of  appropriate  data  as  a  guide  to 
the  production  of  superior  higlispeed  steel  tools  by  the  sim- 
plest efficient  methods,  should,  therefore,  need  no  arguing. 
The  sneer  of  the  small  man   in  a  small  place   at  "red  tape" 

TOOL  RECORD 

Tool    Name Size   No Lot    No 

For   Piece  No Operation    No Department 


Steel    Analysis:   C. .  .T. .  .Cr. .  .Mo. 

Critical  Point   S...Si...V 

C.  P.  Determined Analysis  Determined  '. . 


Forging   Temperature Forge  No Smith 

Hardening   Temperature Furnace  No Operator. 

Tempering  Temperature Furnace  No Operator. 

Ground  before  Hardening? Finish    Grinding    by 

Date   Finished Checked  by    

Memoranda 


(Signed) 

and  "over-refinement"  is  not  heard  nearly  so  much  as  for- 
merly; and  this  is  as  it  should  be,  especially  as  regards  the 
manipulation  of  the  new  steels.  The  question  under  consid- 
eration concerns  not  alone  the  keeping  of  data,  but,  more 
particularly,  the  kind   of  data  to  be  kept. 

Kind  of  Data  to  Preserve 
Within  moderately  well  established  limits  the  precise  treat- 
ment best  calculated  to  develop  the  highest  eflSciency  ip  a 
tool  intended  for  a  special  purpose  is  usually  found  by  the 
"cut-and-try"  method.  It  is  desirable,  therefore,  that  besides 
the  record  of  the  performance  of  the  tool,  there  should  be 
data  showing  the  precise  conditions  under  which  the  tool 
was  treated  while  in  process  of  manufacture.  These  condi- 
tions are  comprehended   in  the  tool   record   show^n  herewith; 


DIRECTIONS  TO  TOOL-MAKERS 

Lot  No 

Kind   of   Tools 

Steel  to  be  Used 

Class  of  Work  on  which  Used 


5. 
6. 


Hardening  Furnace 

Temperature   

Method  of  Cooling. . 


8.     Temperature   of  Bath. 


9.     Method  of  Tempering. 

10.  Tempering  Furnace   . . 

11.  Temperature    '. 


12.    Memoranda 


Completed    

(Signed) 

once  definitely  known,  they  can  be  varied  from  time  to  time 
as  may  be  indicated  by  the  results  obtained  from  the  tool 
at  work.  Obviously,  when  a  set  of  conditions  is  found  which 
yields  just  the  proper  excellence.  It  is  necessary  only  to  dupli- 
cate these  conditions  to  obtain  satisfactory  results.  The 
proper  conditions  will  then  be  definitely  indicated  in  the 
directions  accompanying  each  subsequent  lot  of  tools  of  the 
kind.  It  will  be  understood,  of  course,  that  there  is  small 
value  in  sucli  data  and  directions  unless  the  tool  manufac- 
turing plant  is  equipped  so  as  to  take  advantage  of  this 
information;    that   is.   unless  the  plant   has  a  variety   of   fur- 
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naces  and  other  apparatus  suitable  for  obtaining  accurate  in- 
formation as  to  conditions,  and  for  meeting  the  requirements 
indicated  upon  the  direction  cards.  Time  spent  in  experi- 
menting intelligently — that  is,  experimenting  with  adequate 
appliances,  materials  and  data — to  fit  the  tool  most  nearly 
to  its  work,  and  to  give  it  treatment  which  will  produce  the 
highest  attainable  efficiency  in  its  special  work,  is  well  and 
profitably  spent. 

Hardness  or  Temper  of  High-speed  Steel  Tools 
Of    the   elements    involved    in    tool    efficiency,    hardness    or 
temper    formerly    was    considered    the    most    important,    the 
design   and   conditions   of  use  being  little   regarded.     At   the 
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Fig-  1  Planer  Roughing  Tool  -with  Machine  Steel  Shank  and  High-speed 
Steel  Cutting  Edge  composed  of  a  Comparatively  Thin  Piece  of  High-speed 
Steel  brazed  to  the  Sha«k.  Used  in  the  Shops  of  the  Lodge  &  Shipley 
Machine  Tool  Company.  Cincinnati,  Ohio 

present  time,  the  intelligent  making  of  high-speed  tools  in- 
volves a  consideration  of  all  these  and  other  elements,  rele- 
gating to  hardness  or  temper  its  appropriate  place.  The 
extreme  hardness  of  many  of  these  tools  has  frequently  led  to 
the  inference  that  a  tool  has  been  properly  treated  if  it  is  very 
hard,  so  hard  that  a  good  file  will  not  "touch"  it.  However, 
extreme  hardness  is  not  always  an  indication  of  the  efficiency 
of  a  high-speed  tool;  although  it  is  necessary  In  certain 
classes   of  work    (cutting  refractory  stock,  for   Instance),   in 


necessary  to  remove  the  same  to  a  depth  varying  more  or 
less  according  to  the  size  of  'the  bar.  In  stock  above  an 
inch  in  thickness  one-eighth  inch  should  be  added  to  the  re- 
quired size,  and  in  large  sizes,  the  proportionate  allowance- 
decreases  rapidly. 

The  allowance  for  shrinkage  of  finely-sized  tools  during  the- 
hardening  process  is  distinct  from  the  allowance  just  men- 
tioned. Loss  in  size  is  almost  invariably  the  result  of  ex- 
posure to  the  air  while  the  tool  is  very  hot.  The  loss  due  to- 
actual  shrinkage  is  so  small,  except  in  large  tools,  as  to  be 
scarcely  appreciable,  and  is  usually  negligible  when  the 
barium  chloride  process  is  used.  If  the  hardening  is  done 
by  the  customary  methods,  a  slight  allowance  is  possibly  de- 
sirable in  certain  cases,  say  in  the  arbor  holes  in  milling 
cutters,  the  diameter  of  taps,  etc.  With  care  in  hardening, 
even  by  the  customary  processes,  the  variation  in  a  1-inch 
diameter  will  scarcely  exceed  0.0005  inch,  and  more  likely 
will  be  less,  though  indeed  it  may  be  as  great  as  0.001  inch 
and  even  more — so  much  depends  upon  the  care  exercised  and 
the  method  employed.  It  should  scarcely  need  to  be  added 
that  the  holes  in  all  mills  intended  for  very  accurate  work 
should  be  ground  after  hardening,  the  mills  having  been  first 
carefully  centered  in  a  chuck. 

It  might  also  be  mentioned  that  apparent  variations  in  the 
size  of  tools  like  threading  dies  and  taps  and  other  tools 
which  cannot  be  ground  after  hardening,  are  frequently  only 
the  effects  of  the  roughening  of  the  surface  during  the  treat- 
ment. The  barium  process  very  largely  overcomes  this  diffi- 
culty and  does  so  entirely,  unless,  as  is  generally  the  case, 
the  defect  Is  present   before  the  hardening.     This  roughness 
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Fig.  2.  Diamond-point  Lathe  Tool  made  with 
High-speed  steel  Cutting  End  electrically  welded 
to  a  Mild  Steel  Shank.  Courtesy  of  the  Thomp- 
son Electric  "Welding  Co. 


Fig.  3.    Lathe   Center 
Steel  Point  ele 


made  -with   High-speed 
ctrically  w-elded 


Fig.  4.    Broken  Counterbore  Repaired  by 
Electric  Welding 


Others  it  not  only  is  unnecessary,  but  perhaps  even  unde- 
sirable. As  a  matter  of  fact  the  largest  users  of  the  best 
makes  of  high-speed  steel  find  that  for  many  purposes  tools 
do  the  best  work  and  give  the  most  efficient  service  when  soft 
enough  to  be  "touched"  by  a  good  file,  and  even  when  so  soft 
that  it  will  "take  hold."  However  that  may  be,  the  file  test 
for  high-speed  tools  is  quite  valueless  even  in  those  cases 
where  it  is  desirable  that  the  degree  of  hardness  be  deter- 
mined. Such  tests,  to  be  of  value,  would  require  that  the 
files  must  be  absolutely  uniform  in  temper.  Even  the  best 
of  files,  however,  vary  more  or  less  in  temper  and  hardness; 
and  a  tool  passed  as  "hard  enough."  when  tested  by  one  file 
might  easily  fail  to  pass  the  test  when  tried  by  another,  pre- 
sumably of  the  same  temper. 

Allowances  to  be  Made  for  Variations  in  Sizes  of  Tools 
After  Hardening- 

Usually  it  is  of  no  particular  consequence,  in  tools  of  the 
lathe  or  planer  type,  whether  the  stock  is  exactly  sized  or  not, 
so  long  as  there  is  enough  material  to  withstand  the  enor- 
mous strains  and  to  prevent  vibration,  and  consequently  in- 
ferior and  inaccurately  sized  work.  In  other  types  of  tools, 
however,  as  in  drills  and  mills,  it  is  necessary,  w-hen  order- 
ing stock,  to  make  allowance  for  the  burnt  skin  which  must 
be  removed  after  hardening.  While  the  effect  on  high-speed 
steel  is  apparently  much  less  marked  than  in  the  case  of  the 
carbon  steels,  nevertheless  the  long-continued  high  heat  in 
annealing  affects  the  surface  of  the  bars  enough  to  make  it 


usually  arises  from  the  method  of  cutting  the  threads,  or 
teeth,  as  the  case  may  be.  Such  threads  or  teeth  are  best,  and 
of  course  most  quickly,  cut  by  milling,  lubricating  the  cutter 
with  thin  oil.  Next  to  this  it  is  best  to  rough  out  the  threads 
with  a  chaser,  as  close  to  size  as  may  be.  without  lubricant, 
and  then  to  re-cut  or  finish  with  a  single-point  tool  held  in 
a  spring-thread  holder,  the  threads  being  kept  slightly  lubri- 
cated with  very  thin  oil.  To  compensate  for  the  roughness 
often  present  in  high-speed  tools  of  this  class,  it  is  customary 
to  give  rather  more  relief  than  in  the  case  of  those  made  of 
ordinary  steel.  The  increased  relief  minimizes  the  lodging  of 
particles  of  steel  in  the  surface  of  the  cutter  behind  the  cut- 
ting edge,  which  tend  to  act  as  cutters,  sometimes  very  appre- 
ciably increasing  the  cut. 

Extreme  smoothness  is  also  a  desirable  quality  in  high- 
speed drills,  but  it  seems  impossible  to  obtain  by  present 
methods  of  cutting  a  smoothness  of  surface  like  that  of  the' 
carbon  steel  driljs;  to  secure  thi?  it  is  necessary  to  polish  the 
flutes.  If  the  hardening  is  by  the  barium  process,  the  polish- 
ing may  be  done  before  hardening,  for  that  process  leaves  the 
surface  absolutely  unimpaired. 

Disadvantages  of  High-speed  Steel  Tool-holders 

The  early  method  of  economizing  in  steel  by  using  tool- 
holder  stock  rather  than  making  the  entire  tool  of  high-speed 
steel.  In  the  case  of  those  tools  whose  cutting  edges  or  points 
work  without  intermission  (as  those  used  for  turning,  plan- 
ing and  similar  operations)    is  open  to  criticism,  and   is  not 
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now  80  gi'iierally  followed  ns  foriiiorly.  A  chiiriictevistlc  of 
llie  oiioralion  of  highspeod  tools  is  the  rai)kl  generation  of 
lieat  in  the  cutting  edge.  In  the  case  of  milling  cutters  and 
Kindred  tools  this  is  of  snuill  consenuence,  because  the  cut- 
ters are  intimately  attached  to  a  relatively  large  mass  of 
metal  which  condiu'ts  the  heat  away  very  efllciently.  Further 
more,  these  lutters  work  intermittently,  each  for  a  very  brief 
spiuc  of  time,  and  for  the  remainder  of  the  revolution  are 
exi;osed  to  the  air  and  cooled  by  It.  The  cutting  edges  are 
not  allowed,  therefore,  to  get  exceedingly  hot,  as  is  the  case 
with  the  edge  of  a  turning  tool  run  at  the  same  speed.  It  Is 
necessary  that  the  body  of  such  a  turning  (or  similar)  tool 
be  large  enough  to  conduct  away  a  considerable  portion  of 
the  heat  generated  at  the  cutting  edge;  and  in  order  to  do  this 
effectively  the  tool  must  be  continuous;  that  is,  there  must  be 
no  appreciable  separation  between  the  part  of  the  tool  which 
docs  the  cutting  and  the  body  from  which  most  of  the  heat 
radiates,  as  there  is  ordinarily  when  a  small  piece  of  steel 
is  held  in  a  tool-holder.  There  are  indeed  tool-holders  which 
minimize  this  difficulty;  but  even  these  are  not  satisfactory 
in  large  sizes. 

Methods  of  Uniting  High-speed  Steel  with  the  Tool  Body* 
From  the  first,  methods  were  sought  whereby  high-speed 
steel  cutting  points  could  be  intimately  combined  with  tool 
bodies  of  ordinary  and  much  cheaper  steels.  For  the  most 
part  the  methods  tried  were  ineffective  and  impracticable. 
The  reasons  are  not  well  understood.  The  disinclination  of 
the  two  steels  to  unite  probably  is  due  to  a  difference  in  their 
coefficients  of  expansion.  There  is,  however,  no  trouble  in 
brazing  them  together;  and  when  this  does  not  involve  plac- 
ing a  great  strain  upon  the  brazed  joint,  this  method  does 
very  well.  Obviously  the  cutters  are  hardened  before  being 
brazed  into  place.  A  successful  example  of  such  a  combina- 
tion is  a  lathe  or  a  planer  tool  made  with  practically  no 
forging  and  with  a  relatively  thin  plate  of  high-speed  steel 
brazed  to  the  front  and  top  to  form  the  cutting  edge.  Rose 
and  other  forms  of  reamers  and  mills  have  been  made  in  a 
similar  w'ay,  the  body  of  machinery  steel  being  machined  with 
recesses  for  high-speed  blades,  which  are  brazed  into  place. 
Such  tools  have  been  in  use  for  several  years,  with  satisfac- 
tion. The  latter,  especially,  are  as  good  as  if  of  solid  high- 
speed steel  except  when  it  is  essential  that  they  be  re-an- 
nealed or  re-hardened — which  is  seldom  necessary. 

Almost  as  soon  as  the  new  steels  made  their  appearance  the 
writer  suggested  and  demonstrated  the  possibility  and  feasi- 
bility of  welding,  electrically  and  autogenously,  a  high-speed 
cutting  point  and  a  machinery  steel  tool  body,  the  latter  of 
such  proportions,  of  course,  as  to  give  the  requisite  strength 
to  the  tool.  Such  tools  conform  to  the  requirement  of  being 
perfectly  continuous,  and  the  weld  is  practically  as  strong  as 
the  rest  of  the  tool.  It  is  feasible  to  forge  the  end  to  any 
required  shape  as  if  the  entire  tool  were  of  high-speed  steel; 
and,  since  in  hardening  only  the  nose  is  heated  to  a  high  heat, 
the  machinery  or  tool  steel  body  is  in  nowise  impaired.  The 
method  of  electrical  welding,  as  used  in  this  connection,  is  ex- 
ceedingly simple.  The  two  pieces  to  be  welded  are  attached 
to  'he  terminals  of  a  circuit  of  suitable  voltage,  and  the  edges 
brought  together.  The  resistance  to  the  passage  of  the  current 
offered  by  the  imperfect  contact  sets  up  enough  heat  to  melt 
the  metal  and  forms  a  perfectly  homogeneous  junction.  The 
autogenous  (oxygen  and  acetylene  blow-pipe)  method  is  almost 
as  simple;  the  flame  is  directed  into  the  crevice  \yhere  the 
two  pieces  are  brought  together,  and  melts  the  adjacent  metal 
60  as  also  to  form  a  homogeneous  joint. 

Another  method  (patented)  recently  brought  forward,  some- 
what resembling  brazing.  Is  asserted  to  give  a  joint  fully  as 
strong  as  the  rest  of  the  tool.  A  thin  film  of  copper  is  placed 
along  the  line  of  the  joint,  and  the  parts  to  be  welded  are 
surrounded  by  a  reducing  compound  and  then  placed  in  a  fur- 
nace raised  to  a  temperature  of  about  1,200  degrees  C.  (2,200 
degrees  F. ).  The  copper  flows  freely  into  the  interstices  and 
is  said  to  produce  actual  cohesion  between  the  adjacent  mole- 
cules, making  a  perfect  joint,  so  strong  that  a  fracture  will 
follow  a  new  break  rather  than  pass  through  the  joint. 

•See  MAc'iii.Ni;iiV.  Oclnlicr,.1908,  "Electric  Wddlns  of  Tools." 


Tliisc  iiielliods  are  available  for  all  classes  of  tools  made 
partly  of  high-speed  and  partly  of  machinery  steel  or  other 
materials.  Reamer  and  mill  blades,  die  faces,  shear  blades, 
jack  knives,  etc.,  all  are  readily  welded  to  supporting  forms 
or  backs  and  make  tools  quite  as  efficient  as  If  of  solid  high- 
speed steel— and  generally  much  more  so  than  if  the  cutters 
or  faces  were  attached  by  screws,  bolts,  rivets,  or  similar 
methods.  Long-sliank  and  extension  drills,  reamers,  etc.,  can 
readily  be  made  with  the  cutting  parts  of  high-speed  steel 
and  the  shanks  of  cheaper  steel.  The  processes  mentioned, 
especially  the  electrical,  are  available  also  for  the  repair  of 
broken  tools,  many  of  which  can  thus  be  saved  for  further 
use.  The  repairing  may  involve  the  welding  of  the  broken 
parts  or  the  replacing  of  an  old  part  by  a  nsw,  as  may  be 
most  expedient. 

Cutting-  High-speed  Steel 

Only  an  expert  can  nick  and  break  high-speed  steel  from 
the  bar  without  damage  to  the  structure  adjacent  to  the  frac- 
ture-—and  even  an  expert  cannot  be  sure  of  doing  so  with 
safety;  the  best  way,  where  the  end  is  to  be  used  for  working 
purposes,  is  to  cut  the  bar.  The  circular  saw  most  frequently 
vised  does  very  well,  though  a  band  saw  works  better  and 
rather  more  rapidly.  Small  bars  can  readily  be.  cut  in  bun- 
dles, if  held  very  rigidly.  The  saws,  obviously,  should,  them- 
selves, be  of  high-speed  steel.  'Complaints  have  been  made 
that  It  is  impossible  to  saw  these  steels.  The  complaints  prob- 
ably originated  in  the  use  of  improperly  hardened  saws;  for 
there  is  no  difficulty  whatever  in  cutting  them  with  suitable 
saws.  A  singular  but  most  effective  method  has  been  em- 
ployed to  some  extent.  It  consists  in  the  use  of  a  highly- 
speeded  disk  of  tough  steel.  When  an  unused  disk  is  first 
forced  against  the  high-speed  steel,  the  disk  does  not  take 
hold  well;  but  after  being  run  In  contact  with  the  high-speed 
steel  for  a  time  it  cuts  perfectly  and  rapidly,  .leaving  a  clean 
burless  kerf.  The  disk  may  be  of  any  steel  tough  enough 
to  withstand  the  tremendous  centrifugal  (and  other)  stresses 
set  up  by  the  pressure  and  the  terrific  speed  required.  Just 
why  such  a  disk  cuts  is  not  exactly  clear.  The  periphery  is 
usually  found  studded  with  particles  of  the  steel  being  cut, 
and  the  •■sawdust"  appears  to  be  the  result  of  true  cutting. 
Detecting  Cracks  in  High-speed  Steel  Tools 

Fine  cracks  in  tools  are  most  difficult  to  discover.  Even 
the  microscope  often  fails  to  disclose  them.  Generally  they 
can  be  detected,  if  present,  by  the  very  simple  expedient  of 
moistening  the  suspected  surface  with  petroleum,  rubbing 
clean,  and  then  wiping  off  with  chalk.  Some  petroleum  enters 
the  cracks  and  afterwards  sweats  out,  moistening  the  over- 
lying chalk.  The  nature  and  extent  of  the  cracks  are  thus 
rendered  visible.  This  frequently  is  of  great  importance  in 
testing  lots  of  high-speed  steel  tools. 

Re-ffli-ging  of  Worn-down  Tools 
Tools  which  have  worn  down  so  as  to  be  useless  can 
usually,  when  made  of  solid  high-speed  steel,  be  forged  or 
machined  down  and  worked  into  tools  of  smaller  size,  if 
ordinary  care  is  exercised.  It  is  necessary  always  to  re-anneal 
prior  to  attempting  to  machine  such  old  tools;  and  it  is 
also  expedient  when  forging  them  to  smaller  shapes.  In  pass- 
ing, it  might  be  mentioned  that  re-annealing  is  desirable  after 
machining  and  before  hardening  all  sorts  of  intricately- 
shaped  tools,  in  order  to  relieve  any  possible  machine-caused 
strains.  In  re-forging  high-speed  tools,  whether  for  reduc- 
tion in  size  or  merely  In  re-fettling,  it  is  desirable  that  they 
be  heated  rather  slowly  at  first;  they  sho\ild  not  be  thrust 
cold  into  a  very  hot  fire. 

«     «     * 

An  alloy  of  iron  and  thorium  which  possesses  remarkab'e 
properties  has  been  produced  by  Mr.  Welsbach,  the  well-known 
inventor  of  the  incandescent  gas  mantel.  When  struck  lightly 
against  a  piece  of  iron  this  alloy  emits  exceedingly  bright 
sparks,  and  sufficient  heat  is  developed  to  ignite  tinder  in- 
stantaneously without  the  repeated  efforts  required  with  tlui 
old-fashioned  flint  and  steel.  The  new  thorium  flint  may  bo 
called  an  everlasting  match,  and  will  undoubtedly  he  verv 
useful  to  explorers  and  tourists  ami  for  the  i.nnition  of  ex- 
plosives. 
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CALCULATION  OF  PILLAR  CRANES* 

CHARLES  A.  SCHBANZt 

The  maximum  stresses  In  the  different  parts  of  a  pillar 
crane  are  due  to  the  maximum  load  lifted  (the  live  load) 
and  the  weight  (dead  load)  of  the  crane  parts  themselves. 
Fig.  1  shows  a  conventional  design  of  a  hand  pillar  crane, 
and  assuming,  for  an  example,  the  maximum  load  Q  =;  .5  tons, 
the  height  H  =  12ii  feet,  and  the  radius  A  =  13  feet,  the 
stresses  in  the  different  parts  of  the  crane  are  calculated  as 
shown  in  the  following. 

Stresses  in  the  Boom 
Fig.  1  shows  plainly  that  the  stresses  in  the  boom  and  tie- 
bars  are  not  due  to  the  live  load  only,  but  that  the  weight 


LJ.....L.J.J., 
1  I 
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V, 0 ^ 

Fig.  1.    General  Layout  of  PiUar  Crane 

of  the  eccentric  parts  of  the  crane  (i.  e.,  boom,  tie-bars,  hoist, 
sheave  wheels,  crane  hook  and  hoisting  rope)  and  the  pull 
of  the  hoisting  rope  must  also  be  considered.  As  it  is  not  pos- 
sible to  determine  the  dead  load  accurately  before  the  crane 
is  calculated  and  designed,  it  must  be  assumed.  A  practical 
method  is  to  assume  the  weight  of  the  above  mentioned  eccen- 
tric parts  of  the  crane  as  half  of  the  maximum  live  load, 
and  its  center  of  gravity  at  a  distance  e%ual  to  one-fourth 
of  the  radius  of  the  crane  from  the  center  line  of  the  pillar. 
These  assumptions  expressed  in  formulas  read: 

Q                    10,000 
Q,= — ;orQ,^ =  5,000  pounds.  (1) 

2  2 

A  13 

0  =  —  :  or  a  =  —  =  314  feet.  (2) 

4  4 

in  which  Q^^the  weight  of  the  eccentric  parts  of  the  crane, 
and  a  =  the  distance  of  the  center  of  gravity  of  y,  from  the 
center  of  the  crane.  If  the  actual  figures,  determined  after 
the  crane  is  calculated,  differ  considerably  from  these  assump- 
tions, corrections  have  to  be  made. 

The  next  step  is  to  determine  the  height  h  of  the  pillar,  a 
practical  rule  being  to  make  h  about  0.6  of  the  radius  of  the 
crane: 

h  =  O.G  A  ;  or  ft  =  0.6  X  13  =  S  feet,  approximately.         (3) 

The  frame   diagram   shown   in  Fig.    2   can   now   be   drawn. 

According  to  the  law  of  equilibrium  the  sum  of  moments  of 

the  external  forces  must  be  equal  to  the  sum  of  moments  of 

the  internal  forces  about  the  same  center.     The  moment  Mi 

•  For  previous  articles  on  cranes,  crane  design,  and  efflcieney  of 
crane  mechanism,  see  Machineey.  Januar.v,  1909.  engineering  edition  : 
Design  and  Construction  of  Electric  Over-head  Cranes,  and  also  the 
articles  there  referred  to:  see  also  Machinery's  Reference  Series  N'o. 
2:!.  Crane  Design. 

t  Address  :    1463  Kenwood  Ave..  Camden.  N.  J. 


of  the  internal  force  in  the  boom  is  the  product  of  its  com- 
pressive stress  C  and  its  lever  arm  e  (5%  feet)'  about  cen- 
ter K- 

Mi  =  Ce  (4) 

The  moments  of  the  external  forces  about  center  K  are: 
The  moment  oiQ  =M  =Q  A  (5) 

The  moment  of  9i  =  Ml  ^  (?,a  (6) 

The  moment  of  9,  =  Jl/,^  0,6  (7) 

Dimension  6  is  found  to  be  4  feet  by  scaling. 
Substituting  the  values: 
M  =  10,000  X  13  =  130,000  foot-pounds. 
M,  :=  5,000  X  3%  =  16,250  foot-pounds, 
M._  =  5,000  X  4  =  20,000  foot-pounds. 
The  sum  of  above  moments  is: 
Ms  =M  +  M,  +  M,  =  130,000  -t-  16,250  -i-  20,000  =  166,250 
foot-pounds.  (8) 

As  explained  above 

3Ii=Ms  (9) 

or 

Ce=:M,  and  transposing 

M, 

C  = ^  the  ccmpressive  stress  in  the  boom.     (10) 

e 
Substituting  the  values  in  above  formula 

166.250 
C=r =  28,910  pounds. 

The  unsupported  length  of  the  boom  scales  about  17  feet, 
and  as  in  this  case  it  is  made  up  of  two  channels  the  load 

C 
on  each  channel  is  —  or  14,453   pounds     The  inclination  of 
2 

the  two  channels  towards  each  other  need  not  be  taken  into 
consideration  as  the  increase  of  load  is  very  small.  Consult- 
ing any  handbook  of  information  relating  to  structural  steel 
we  find  that  a  6-inch  X  8-pound  channel  has  a  section  area 
of  2.38  square  inches  and  a  radius  of  gyration  with  respect  to 
an  axis  perpendicular  to  its  web  of  2.34  inches.  Only  this 
radius  of  gyration  need  be  considered  as  the  flanges  of  the 
two  channels  are  latticed  together.  For  the  ratio  of  the 
length  L  of  the  boom  in  feet  to  the  radius  of  gyration  r  in 

inches 

L  17  . 

?-        2.34 
which    is    not    excessive.      The    elastic    limit    for    soft    steel 
may  be  'taken  at  30.000  pounds  per  square  inch.     Dividing  the 


X. 

JUacAliury,  A.  i'. 


Figr-  2.    Diagrammatical  View  of  Pillar  Crane 

load   on   one   channel   by   Its   sectional    area   the   actual   unit 

stress  will  be 

14,455 

=  6,075  pounds, 

2.38 

which  shows  that  two  6-inch   X   8-pound  channels  are  quite 
sufficient  to  stand  the  load. 

Stresses  in  the  Tie-bars 
To  find  the  tensile  stress  In  the  tie-bars  the  same  method 
as  just   explained    will   be    used.     Taking   £",   as   a   center   of 
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moments  and   refeiring  aRaiii  to  Fig.  1!,  the  moments  of  the 
external   forces  are: 

Moment  of  0  =M  =QA,  (5) 

Moment  of  g,  =  iV/,  =  y,a.  (G) 

Moment  of  (J,  =  M,  —  —  Q,f.  (11) 

Dimension  /  is  found  by  scaling  to  be  2'^  feet. 

Substituting  the  values   in   these   formulas: 

M  =10.000  X  13  =  130,000  foot-pounds. 

.y,  =  5.000  X  3%  =  16,250    foot-pounds, 

.1/.  =  — 5,000  X  2J1'=  — 12,500   foot-pounds, 
ami  the  sum  M,  of  these  moments  is 
.1/.   =  130,000  -f  16,250  —  12,500  =  133,750  foot-pounds.     (12) 

The  moment  .U|  of  the  internal  stress  T  in  the  tie-bar  is 
Jlf,  z=zTd.  (13) 

Dimension  d  scales  7%  feet. 

Since  Mi   must  be  equal  to  .1/, 

Td^M,  (14) 

and  transposing: 

M, 
T  =  —  (15)   . 

d 

Substituting  the  values  in  formula   (15)   the  tensile  stress 
133,750 
in  the  tie-bars  is:     T=; ^17,830  pounds. 


(V, 


17,830 


As  there  are  two  tie-bars  the  load  on  one  is 


:  8,915 


pounds.     Using  a  sate  fiber  stress  of  10,000  pounds  per  square 

8,915 

inch,  the  area  of  one  bar  = =  0.892  square  inch  with 

10,000 
the  corresponding  diameter  of  1  1/16  inch. 

Stresses  in  Pillar 
The  stresses  in  the  pillar  are  due  to  the  bending  moments 
cf  the  loads  Q  and  Q,  and  to  the  direct  vertical  loads  Q  and  Q,. 
The  bending  moment  of  Q  and  Q^  was  found  by  formulas  (5) 
and  (6>  to  be  130,000  foot-pounds  and  16,250  foot-pounds,  re- 
spectively.   The  sum  of  these  moments  is 

A/,  =  M  +  M,  =  130,000  +  16,250  =  146,250  foot-pounds  (16) 
or  1,755.000  inch-pounds.  This  bending  moment  in  inch- 
pounds  must  be  equal  to  the  product  of  the  section  modulus 
of  the  pillar  cross-section,  times  the  safe  unit  fiber  stress. 
Considering  the  sectional  area  of  a  hollow  cylinder  for  th^ 
cast  iron  pillar,  the  section  modulus  is 

w  (D'  —  d') 

S  = (17) 

327) 

in  which  D^the  outside  diameter  of  the  pillar,  and 
d  =  the  inside  diameter  of  the  pillar. 
Using  a  safe  fiber  stress  s  :=  3,000  pounds  per  square  inch, 
the  above  mentioned  equation  reads: 

Tr(D*  —  d') 

il/.  = Xs  (18) 

32D 

Assuming  an  outside  diameter  of  24  inches,  the  inside  diam- 
eter d  is  found  by  transposing  the  formula  (IS)  : 


and  substituting  the  values: 


:j" 


33  3T,  D 


(19) 


d 


^24- 


32  X  1,755,000  X  34 


=  207,',  inches. 


3000  X  3.14 

As  mentioned  before,  not  only  the  bending  moment,  but 
also  the  direct  vertical  loads  Q  and  Q,  must  be  considered. 
As  the  bending  moment  produces  a  tensile  stress  on  one 
side  of  the  column  and  a  compressive  stress  on  the  other  side, 
the  additional  vertical  loads  Q  and  (?,  naturally  increase  the 
compressive  and  reduce  the  tensile  unit  stress  somewhat. 

The  unit  stress  in  the  pillar  caused  by  the  vertical  loads  is 
Q  +  <?,        15,000 

s,  = = =  137  pounds  per  square  incli.       (20) 

Area  110 

110  S(|iiare  inches  is  the  sectional  .area  of  the  pillar  at  the 
dangerous  section. 

The  sectional  area  of  the  pillar  was  calculated  for  a  bend- 
ing  stress   of   :'.0U0    pounds.     A<lding  the   unit   stress   for   the 


bending  moment  and  the  unit  stress  tor  the  vertical  loads,  the 
actual  compressive  unit  stress  is  found  to  be: 

3,000  +  137  =  3,137  pounds  per  square  inch.     (21) 
Subtracting  the  unit-stress  produced   by  the  vertical  loads 
from   the  unit  bending  stress  the  actual  tensile  stress    s,   in 
the  pillar  results: 

3,000  —  137  =  2,863  pounds  per  square  incli.  (22) 
Vertical  Tie-rods 
Tho  vertical  tie-rods,  connecting  the  crosshead  with  the 
lower  end  of  the  boom,  receive  the  vertical  component  of  the 
tensile  stress  T  in  the  ties,  and  the  vertical  component  of  the 
compressive  stress  C  in  the  bocm,  or  what  is  the  same,  the 
added  leads  Q  and  Q,. 

Qs—  Q  +  Q,  =  15,"000  pounds.  (23) 

in  which  Q,  =  the  stress  in  the  two  vertical  tie-bars. 

Each  of  the  two  tie-rods  receives  half  of  this  load  or  7,500 
pounds.     Using  a  sate  unit  fiber  stress  of  10,000  pounds,  the 
7,500 

area  of  one  tie-rod   is  =0.75  square  incli.   with  a  cor- 

10,000 
responding  diameter  of  one  inch. 

Pintle 
The  reaction  P,  on  the  pintle  (see  Fig.  3)   is  cau^d  by  the 
loads  Q  and  (?,,  whose  moments  about  K  must  equal  the  mo- 
ment of  P;  about  the  same  center: 

QA  +  Q,a  =  PJi  =  p,h  (24) 

and  this  formula  transposed  and  the  values  substituted 
10,000  X  13  +  5,000  X  314 

P,  =  P,  = _ =1S,2S0  pounds  (25) 

8 

The  reaction  P,  produces  a  bending  moment  on  the  pintle, 
and  referring  to  Fig.  3.  this  bending  moment 

PX 
Mb    =  (26) 


in  which  L  =  the  length  of  the  pintle. 
L  =  IV2  Dj,  the  formula  (26)   reads: 

P.,  X  11^  D, 


Assuming  the  length 


i¥b 


This  moment  has  to  be  equal  to  the  product  of  the  section 
modulus  of  the  sectional  area  of  the  pintle  times  the  safe  unit 
stress.     The    section    modulus    for    a    circular    section    being 

TT 

—  D,^  and  assuming  the  safe  unit  stress   s    =  8,000  pounds 
the  equation  reads: 


P.,  XlK^l  T 


33 


75,3  s 


(27) 


and  transposing 


A  =  J 


P^XIHX  33 


(28) 


Z), 


j: 


18,380  X  IV,  X33 


=  41^  inches  approx. 


3  X  3.14  X  8000 
and  1/  =  li,{,  X  414  =  6%  inches. 
Besides  the  bending  moment  produced  by  the  reaction  P. 
the  direct  vertical  loads  Q  and  Q,  also  produce  stress,  and 
this  stress  per  square  inch  is  found  by  dividing  the  sum  of 
the  vertical  loads  by  the  sectional  area  of  the  pintle  in  square 
inches: 

10,000  -f-  5,000 

.s,  = =  1,060  pounds  per  square  inch.     (29) 

14.19  4. 

The  maximum  unit  stress  on  the  pintle  is  then: 

8,000  +  1,060  =  9.060  pounds  per  square  inch.  (30) 

Foundation  Bolts 
Considering  an  axis  A-A  in  Pig.  4,  which  shows  a  plan  of  the 
base  of  the  pillar,  the  sum  of  the  moments  of  the  overturn- 
loads  Q  and  C),  about  this  axis  must  be  equal  to  the  sum  of 
the  resisting  moments.  The  latter  are  due  to  the  stress  in 
the  foundation  bolts  and  to  the  weight  of  the  pillar.  This 
weifht   can   easily    he   calculated    as   tho    cross-section    ol"   the 
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pillar  is  already  known,  and  in  this  case  is  found  to  be: 
Q,  =^  5.000  pounds.  The  moments  of  the  overturning  loads 
with  respect  to  axis  A-A  are: 

M,  =  Q{A  —  n)  (31) 

or 

Jl/,  =  10,000    (13  — iyo)=    115,000   foot-pounds, 

M,  =  QAa  —  n)  (32) 

Jlf,  =  5,000   (3%— 11/2)  =8,750  foot-pounds, 
in  which  n^  distance  of  the  foundation  bolts  from  the  cen- 

In  this  case  n  is  found  by  scaling  to  equal      Qi 


(.i 


ter  of  the  crane 
1%  foot. 
The  sum  of  the  overturning  moments  = 

Mt  +  M^  =  123,750  foot-pounds. 
The  resisting  moments  of  the  foundation  bolts  are 
M,  =  2P,n+'(2P,X  2n) 
in  which  P.,  equals  the  stress  in  one   foundation   bolt 
resisting  moment  of  the  weight  Q,  of  the  pillar  is: 

M,  =  Q^n  =  7,500  foot-pounds.  (34) 

The  sum  of  the  resisting  moments  is  therefore  equal  to 

il,  +  M,  =  2P,n  +  (2P,  X  2?0  +  Q,n  (35) 

and  transposing 

P,  = (36) 


?) 
The 


6« 


Substitutinf 


the  value  s, 
123,750  — 


6  X  ly- 


the  stress  on  one  foundation 

7,500 

=  12,910  pounds. 


bolt 


Fig.  3. 


Pintle  of  PiUar 
Crane 


Fig.  4, 


Layout  of  Arrangement  of 
Flange  Bolts 


Using  a  safe  unit  stress  of  12,000  pounds,  the  area  of  one 

12,910 
bolt  is  =  l.OS  square  inch  with  a  corresponding  diam- 

12,000 
eter  of  l^A  inch. 

[The  calculation  of  the  foundation  bolts  as  here  given  is 
correct  only  on  the  assumption  that  the  base  flange  of  the 
crane  and  the  bolts  are  made  of  inelastic  materials.  For  a 
more  fundamental  treatment  of  the  subject  of  foundation 
bolts,  see  Machinery,  December,  1906,  engineering  edition: 
Flange  Bolts  (reprinted  in  Machinery's  Reference  Series  No. 
22).  For  an  article  on  the  Working  Strength  of  Bolts,  which 
should  also  be  considered  in  this  connection,  see  JIachinery-, 
November,  1906,  eDgineering  edition.  (Also  reprinted  in 
Reference  Series  No.  22). — Editor.] 

Foundation 
Referring  to  Fig.   1,  we   find   the  moments  which  tend  tc 
overturn  the  crane  with  its  foundation  about  an  axis  passing 
through  e  to  be: 
sum  of  overturning  moments  = 


(-'^7)*''(°-|) 


This  sum  of  the  overturning  'moments  is 
moment  of  the  combined  weights  Q^  of  the 
the  pillar: 

D 
sum  of  resisting  moments  =  Q^  — 

2 

The  equation  of  moments  therefore  reads: 


(37) 

resisted  by  the 
foundation  and 


(38) 


§  L-1  -  -  J  +  g,  la  -  - j  =  (?,  - 


(39) 


^4)*'-"('--f) 


D 


(40) 


assuming  the  diameter  D  of  the  foundation  to  be  9  feet  and 
substituting  the  values: 

10.000(13  —  410)  +5,000(314—4%) 

=  17,500  pounds. 

4y. 


and  transposing 


Deducting   from   this   combined   weight   of    foundation   and 
pillar  the  amount  for  the  latter,  we  get  the  theoretical  weight . 
of  the  foundation: 

17.500  —  5.000  =  12,500  pounds. 

Using  a  factor  of  safety  of  3,  the  w^eight  of  the  actual  foun- 
dation must  be: 

12.500  X  3  =  37.500  pounds. 

Having  calculated  the  different  parts  of  the  crane  as  de- 
scribed it  is  good  practice  to  test  the  pillar  for  its  rigidity,  as 
the  amount  of  deflection  must  not  be  too  great.  The  load  on 
the  unsupported  end  of  the  pillar  was  found  by  formula  (25) 
to  be  P.  ^  18,280  pounds.     The  deflection  A'  in  inches  is: 

PJi' 

y  = (41) 

ZEI 
in  which 

7i=the  height  of  the  pillar  in  inches  =  96  inches. 
r  =  the  modulus  of  elasticity  =  12,000,000  for  cast  iron. 

TT 

7  =  the  moment  of  inertia:= — (D'  —  r?*)  ^7,257 

64 
Substituting  these  values  we  find  the  deflection 

18,280  X  96= 

y  = =0.062  inch, 

3  X  12,000,000  X  7,257 

or  about  1/16  of  an  inch,  which  is  not  excessive. 

*  *     • 

INTELLIGENT  USE  OF  LABOR-SAVING  MACHINERY 
It  is  one  thing  to  use  labor-saving  machinery  in  order  to 
permit  rapid  production  and  to  conserve  the  energies  of 
worlanen,  so  as  to  produce  a  better  product  with  greater 
rapidity,  and  quite  another  thing  to  use  labor-saving  machin- 
ery simply  to  avoid  work.  In  one  case  there  is  economy  of 
production,  while  in  the  other  case  there  is  wastefulness  of 
production.  An  illustration  came  to  our  attention  not  long 
ago  in  the  building  of  a  fence  in  City  Hall  Park,  New  York. 
This  fence  is  made  of  one-inch  heavy  pipe,  supported  in  suit- 
able pests.  To  prevent  It  being  made  a  roosting  place  by 
loafers  "antisit-downs"  were  fastened  to  the  top  rail  with 
one-quarter  inch  stove  bolts.  To  drill  these  holes,  a  port- 
able gas  engine  and  electric  motor  were  provided  to  drive 
an  electric  drill.  The  cost  of  the  outfit  and'  a  suitable  charge 
for  its  depreciation  undoubtedly  made  the  cost  of  drilling 
the  holes  considerably  greater  than  it  would  have  been  had 
they  been  drilled  by  improved  breast  drills,  with  power  feed 
and  chain  support.  These  useful  little  tools  are  capable  of 
putting  a  hole  through  a  one-inch  pipe  in  a  very  short  time, 
and  the  cost  of  equipment  is  very  low.  Labor-saving  machin- 
ery should  be  something  more  than  "labor-saving";  it  should 
be  production-increasing  and  economical  as  well. 

*  *     # 

When  the  De  Laval  steam  turbine  was  first  brought  into 
the  market,  the  units  were  small  and  there  was  no  condensing, 
and  the  result  was  a  high  steam  consumption.  Subsequent 
improvements,  however,  have  tended  to  reduce  the  steam  con- 
sumption so  materially  that  this  type  of  steam  turbine  now 
claims  a  place  among  the  most  economical  motors.  In  refer- 
ring to  the  figures  below  it  should  be  borne  -in  mind  that  the 
steam  consumption  refers  to  effective  horse-power,  while  in 
many  cases  it  is  customary  to  give  the  steam  consumption 
per  indicated  horse-power.  One  500  horse-power  turbine  in- 
stalled at  Stockport,  Great  Britain,  shows  a  steam  consump- 
tion per  effective  horse-power  of  13%  pounds  per  hour;  another 
of  330  horse-power  installed  in  St.  Petersburg,  Russia,  shows 
a  consumption  of  12I0  pounds  per  hour. 
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LOCOMOTIVE  REPAIR  SHOP  PRACTICE -2 


THE  C.  M.  &  ST.  P.  R.  R.  SHOPS  AT  MILWAUKEE 

ETHAN  VIALL- 

In  this  arliilo.  which  Is  a  continuation  of  the  one  publisliod 
In  the  Ausiist  niimher,  the  practice  in  the  toolroom,  boiler, 
antl  blaoUsmith  shops  will  be  specifically  treated,  and  In 
addition  descriptions  of  the  tools  and  methods  employed  in 
connection  with  other  branches  of  locomotive  repair  worlv 
"ill  be  given. 

In  the  tool-room,  which  is  in  charge  of  Gust.  Gstoettner, 
everything  is  neat  and  up-to-date  as  is  evident  by  the  illus- 
tration. Fig.  38,  which  shows  the  arrangement  of  the  gear 
and  milling  cutter  rack  which  is  a  model  for  any  shop.  Flue 
expander  segments  are  all  made  in  the  tool-room,  and  the 
special  mandrels  used  to  hold  the  segments  while  they  are 
being  turned,  are  shown  at  A.  Fig.  39;  some  of  the  unturned 
segments  are  shown  at  the  right.  At  B  is  shown  the  way  the 
segments  are  held   together  while  being  placed   on   the   man- 


[ 


LI 


Fig.  38.    Gear  and  MUling  Cutter  Rack  in  the  Tool-room 

drel.  The  clamping  collar  shown  is  removed  as  soon  as  the 
mandrel  nut  is  tightened  enough  to  hold  the  parts  securely. 
At  C  are  shown  three  sets  of  finished  segments  held  together 
by  heavy  rubber  collars  until  wanted  for  use.  The  steel 
from  which  these  segments;  are  made  is  bought  already  drawn 
to  the  right  sectional  shape.  It  is  then  cut  up  into  the 
right  lengths  and  the  ends,  beveled  sides  and  narrow  edge 
ground  on  the  grinder  shown  in  Fig.  40.  A  special  clamping 
device,  A.  holds  the  parts  while  the  ends  are  being  ground 
and  another  clamp  B  holds  them  while  the  narrow  edge  is 
ground.  The  device  used  to  hold  them  while  grinding  the 
bevel,  is  out  of  sight  behind  the  wheel. 
Boiler  Shop  Kinks 
In  the  boiler  shop  the  common  pneumatic  flue  s'wage  used 
in  most  railroad  shops,  has  a  rapid-stroke  pneumatic  welding 
swage  or  die,  placed  on  one  side  as  shown  at  A  and  B.  Fig. 


Fig.  39.     Flue  Expander  Segments  and  Tools  used  in  making  them 

■i^i.  After  a  new  end  has  been  placed  on  the  flue  and  weld- 
ing heat  taken,  it  is  placed  in  this  die  and  the  air  turned 
on  by  means  of  the  hand  lever  shown.    The  rapid  blows  com- 


plete the  job  in  a  hurry,  and  apparently  do  it  just  as  well  as 
the  usual  rolling  device  used  for  welding. 

Ends  of  flues  are  cut  off  in  the  pneumatic  trimmer,  Fig.  41, 
anil   repair  ends  are  cut  off  and  one  end   beveled   in   the  ma- 


Flg.  40.    Special  t3rlnder  for  Flue  Expander  Segments 

chine  shown  in  Fig.  44.  This  machine  has  a  two-javi'ed 
pneumatic  chuck  A,  for  holding  the  flue  which  is  being  cut 
into  short  pieces.  The  principle  of  the  operation  of  this 
machine  can  be  understood  by  examining  this  and  the  follow- 
ing-engraving. The  bevel  on  one  end  of  the  pieces  is  ob- 
tained by  using  a  wide  cut-off  tool  straight  on  one  side  and 
beveled  at  about  45  degrees  on  the  other. 

Fig.  iT^  is  the  same  machine  with  a  taper  reamer  placed 
in  the  pneumatic  chuck  A.  for  the  purpose  of  beveling  and  , 
removing  the  burr  from  the  inside  of  the  short  piece  of  flue 
held  by  the  hand  clamping  levers  C  and  D.  A  large  number 
of  flue  end  repair  pieces  can  be  cut  off  and  one  end  reamed 
in  this  machine  in  a  very  short  time. 

Assembling-  Springs 
In  the  spring  department  of  the  blacksmith  shop,   springs 
are   assembled    and    compressed    ready    for   the    band    by    the 


Pig.  41.    Pneumatic  Flue-cutter 

clamps  shown  in  Fig.  46.  After  the  hot  band  has  been  slipped 
into  place,  the  clamp  is  removed  and  the  band  and  spring 
compressed  in  the  steam  bulldozer  shown  in  Fig.  47.  While 
the  pressure  is  on,  the  sides  of  the  band  are  hammered  down 
closely      onto      the 


spring  with 
sledges.  Pressure 
is  kept  on  the 
band  until  it  is 
cool  e  n  0  u  g»h  to 
hold  the  spring 
leaves  firmly  to- 
gether. 

Scrap     metal     is 
"baled"     and     then 


1 


? 


Fig.  42.    The  Way  a  Bar  is  upset  in  the   Middle 
by  a  Bulldoi^er 


'  Agsoclato  Editor  of  MAcniNEitY. 


welded  and  forged  into  billets  or  slabs  and  then  a  number  of 
these  slabs  are  welded  together,  and  forged  into  various  loco- 
motive parts.  Fig.  4S  shows  nine  of  these  slabs  ready  to  be 
heated,   welded   and   forged   into  a   driving-axle   under  one  of 

the  big  steam    liamniers. 
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Special  Bulldozer  Formers 
Charles  G.  Juneau,  who  has  charge  of  the  blacksmith  shop 
of  the  new  car  department,  has  some  very  unusual  bulldozer 
forging  and  bending  forms. 
The  first  piece  of  work  here 
shown  is  really  a  forging  job, 
but  Mr.  Juneau  has  contrived 
to  do  it  in  good  shape  on  a 
bulldozer.  The  operation  con- 
sists in  upsetting  the  metal  at 
the  middle  of  a,  bar  of  iron 
which  is  afterward  bent  into 
a  U-shape,  the  object  being  to 
give  the  piece  more  strength 
at  the  bend  than,  would  other- 
wise be  the  case,  and  allow  for 
the  stretching  of  the  metal  on 
the  outside  at  this  point.  Fig. 
42  shows  the  manner  in  which 
the  bar  is  upset  and  shaped  at 
the  middle,  and  Fig.  49  shows 
how  it  is  done,  the  piece  in 
this  case  being  intended  for  an 
axle  hanger.  To  start  with, 
the  bar  Is  heated  at  the  mid- 
dle for  seven  or  eight  inches; 
then  it  is  placed  in  the  ma- 
chine and  formed  at  one  stroke 
by  the  ram  shoving  the  bar 
against  the  stop  A.  which  up- 
sets it,  after  which  the  arm  B 
Wedges  die  C  over  against  t'jo 
other  half  D.  completing  the 
nhape. 

The      bars      used       for      swing  Fig.  43.    pneumatic  Plue. 

hangers,  are   rpset   in   the  same   way,   and   are   then   bent  as 


shows  the  part  with  one  end  bent  around  and  the  forming 
ram  in  position  for  the  bending  of  the  other  end.  On  the 
first  stroke  in  this  bender  the  end  that  is  farthest  from  the 

ram,  is  bent  up  far  enough  to 
be  out  of  the  way  as  the  other 
end  is  bent  around.  As  the 
metal  is  red  hot,  this  bending 
up  of  the  cue  end  is  easily 
done  and  as  easily  tapped 
back  into  place  with  a  ham- 
mer, before  placing  it  on  the 
form  for  the  final  bend.  The 
construction  of  this  former  is 
too  clearly  shown  to  need  ex- 
planation, except  that  the  part 
of  the  end  of  the  forming  ram, 
that  is  under  the  guard  plate, 
is  of  practically  the  same 
shape  as  the  part  that  shows, 
a  roller  being  used  on  the 
contact  parts  of  both  sides  of 
the  end.  The  coiled  spring  is, 
of  course,  to  keep  the  ram 
against  the  forming  guide  dur- 
ing the  entire  stroke.  After 
the  ends  are  bent  to  place, 
they  are  welded  in  the  dies 
shown  in  Fig.  52,  which  are 
also  used  in  a  bulldozer. 

Cylinder  carrier  brackets  are 
cut  to  length,  drilled  and  then 
shaped  on  the  former.  Fig.  54. 
A  finished  bracket  is  shown 
leaning  against  the  end  of.  the 
swage  and  Welding  Die  f,,jjpi.   ^^  which  the  former  is 

placed.    The  bracket  is  located  correctly  in  the  bending  form, 


^hown  in  Fig.  50,  the  bar  being  shown  at  F  just  as  the  former      by  means  of  a  hole  drilled  in  the  middle  of  the  bar  into  whicli 
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Fig.  44.     Machine  for  Cutting  and  Beveling  Plue  Repair  Ends 


Pig.  45.    Reaming  out  tne  Flue  Repair  Ends 


^^B^B -j^^HT^'  %^JI^K'i.v^ 
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Fig.  46.    Compressing  a  Locomotive  Spring  before  tile  Band  is  put  in  Place 

is  starting  to  bend  it,  and  at  G  is  shown  the  way  it  looks  at 
the  end  of  the  stroke.  The  partially  made  swing  hanger  is 
now  placed  in  the  former  shown  in  Fig.  51.     This  engraving 


Fig.  47.     Compressing  Spring  Bands  in  a  Steam  Bulldozer 

a  pin  in   the   form,   operated  by  the   small   hand   lever  A.   is 
inserted. 
Eye-bolts  are  formed  at  one  stroke,  in  the  former  shown  in 
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Plgr.  48.    St«el  Slabs  to  be  welded  and  forged  Into  a  Driving  Axle 


Fig.  49.     Bulldozer  for  Upaettlng  a  Bar,  aa  Indicated  In  Fig.  42 
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Fig.  50.     Former  for  Making  Swing-bangers 


Fig.  51.    Completing  the  Bending  Operation  on  a  S'wtDS-l>a°Ksi^ 


Fig.  62.     Die  used  in  Welding  the  Ends  of  Swing-hangers 


Fig.  53.     Machine  for  Forming  Hinges 


Fig.  64.     Forming  a  Cylinder  Carrier  Bracket 


Fig.  65.     An  I  bolt  Former 
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Fig.  55.  The  rod  frcm  which  the  eye-bolt  is  to  be  made,  is 
heated  and  thrust  in  against  the  stop  A.  and  on  the  stroke  of 
the  bulldozer  ram.  the  part  C  being  longest,  pushes  or  wedges 


A.  On  the  stroke  of  the  ram  the  hinged  piece  B  shoves  the 
cross-slide  over,  pushing  the  end  of  the  bar  around  the  form 
pill  far  enough  for  the  part  C  to  catch  it  and  complete  the 


Pigr.  56.    Tool  for  Pressing  Air  Hose  Couplings  into  Place 

the  part  B  over,  forming  a  part  of  the  eye.  Part  D  next 
strikes  the  projecting  end  of  the  rod,  bends  it  part  way 
around  and  then  coming  in  contact  with  the  bevel,  shoves  it 
over,   completing  the   eye.     The   recess   B   is:   intended   to   be 


Fig.  57.    Tool  for  Compressing  Air  Hose  Clamp  CoUars 

bend,  the  final  motion  of  the  part  C  being  exactly  the  same 
as  that  of  the  corresponding  piece  on  the  eye-bolt  bender. 
Repairing  Air-brake  Couplings 
Air-hose    couplings    are    forced    into    the   ends   of   the    new 
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Fig.  58.    Air  Valve  Lift  Gages 

•used  when  connecting  a  chain  to  the  eye-bolt,  the  end  link 
of  the  chain  being  slipped  into  the  recess  and  the  end  of  the 
rod  passed  through  it  and  bent  as  usual. 


Fig.  59.    The  Babbitting  Room 

hose  lengths  in  the  little  device  shown  in  Fig.  56.  The  hose 
is  held  and  locked  by  the  eccentric  lever  A  and  the  coupling 
is  shoved  into  place  by  pulling  on  the  lever  B.     The  locking 


F-ig.  60.     Babbitting:  the  Side  of  a  Drirlng-box 
to  Compensate  for  Wear 


Fig.  61. 


Heaiiug  tile  Driving-box  preparatory 
to  Babbitting 


Fig.  62. 


Heating  a  Cross-head  preparatory 
to  Babbitting 


Fig.  53  shows  how  hinges  are  made,  which  is  very  similar 
to  the  forming  of  an  eye-bolt.  The  bar  heated  on  the  end,  is 
[placed  in  the  former  and  locked  by  the  eccentric  hand  lever 


collars   are   compressed,   while   the   bolt  and   nut   are   put   in 

place  and  tightened,  in  the  clamping  device  shown  in  Fig.  57. 

The  gages  used  to  measure  the  amount  to  take  off  of  the 
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pluss  ill  a  WtstiiiKlioiise  all-  iminp.  in  oriler  to  allow  the 
proper  valve  Hit,  are  shown  in  Fig.  TiS.  These  gages  are  of  a 
simp!..)  I'oini,  but  made  on  the  same  principle,  as  those 
shown  in  Fig.  33  (page  G62).  of  the  May  number.  Tlie  mova- 
ble sliile  in  the  center  is  niaile  of  such  a  length,  that  when 
the  shouldered  end  is  placed  in  the  plug  opening  and  the 
center  piece  pushed  down  on  top  ol'  the  valve,  the  distance 
fiom  the  other  end  of  the  s:lide,  to  the  ends  of  the  fork, 
indicates  the  length  the  plug  should  be  from  its  shoulder  to 
its  end,  in  order  to  allow  the  valve  to  lift  just  right.  Fric- 
tion alone  is  depoiuled  upon  to  hold  the  slide  of  the  gage  in 
whatever  position   it   is  set. 

Babbittingr  Jiers 
The  babbitting  room.  Fig.  59,  is  a  very  complete  little 
department  all  by  itself,  but  under  the  general  supervision 
of  the  machine  shop  foreman.  Fig.  60  shows  the  way  the 
sides  of  the  driving-bo.\es  are  faced  with  babbitt.  A  special 
ring  is  laid  on  the  box,  and  two  pieces  held  in  place  by  a 
loop  spring,  completes  the  "mold."  Babbitt  is  then  poured 
into  this  mold  and  the  job  is  done.     Before  using  this  mold. 


Fig.  63.    MetaUic  Packing  for  Piston-rods  and  Molds  in  which  it  ia  cast 
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Fig.  65.    Rolls  for  Flattening  and  Sizing  Copper  Wire  for  Gaskets 

however,  the  box  must  be  heated  and  tinned  on  the  side  in 
order  to  make  the  babbitt  stick  properly.  The  heating  is  done 
as  shown  in  Fig.  61.  The  driving-box  is  placed  on  a  little 
four-wheeled  iron  truck  and  run  under  a  big  hood.  A  pan 
containing  burning  coke  is  then  set  on  top  and  the  heat 
forced  down  onto  the  side  of  the  box  by  an  air  blast  as  shown. 
After  lieing  sufficiently  heated,  the  coke  pan  is  removed,  the 
truck  pushed  along  a  short  distance,  and  the  end  of  the  box 
tinned  with  solder  and  the  babbitt  put  on  as  already  shown. 

Fig.  62  shows  the  heater  used  to  heat  crossheads  previous 
to  putting  on  the  babbitt  liners.  These  liners  are  molded  by 
<'lamping  an  iron  band  around  the  edge  of  the  surface  to  be 
babbitted,  which  has  been  previously  tinned,  the  whole  process 
being  similar  to   the   way  the   driving-boxes  are  babbitted. 

Metallic  packing  is  made  in  a  department  in  charge  of  Mr. 
Edwards,  who  has  been  with  the  company  nearly  forty  years 
and  has  patented  a  number  of  things  now  in  common  use  on 
railroads.  Fig.  63  shows  a  set  of  Kdwards  piston-rod  paclv- 
ing  rings,  and  the  three  molds  used  to  produce  them.  Another 
set  or  packing  molds  and  a  sprue  cutter  are  shown  In 
Fig.  CI. 


Wire  Gasket  Practice 
Considerable  difference  of  opinion  exists  in  various  railroad 
shops  as  to  the  best  method  of  making  or  applying  copper 
wire  gaskets  for  dome  covers  and  steam  chests,  some  lapping 
and  brazing  the  ends  and  others  Just  butting  them  together. 
Mr.  Edwards'  method. is  to  first  run  the  wire  through  tlaf- 
tening  rolls.  Fig.  65,  In  order  to  give  It  a  uniform  thickness, 
and  then  to  force  the  wire  edgewise  into  a  groove  cut  for 
tlie  purpose.  Fig.  66  shows  a  dome  cover  in  which  a  gasket 
has  been  inserted  in  this  way.  The  ends  of  the  gasket  are 
beveled  to  about  4.'j  degrees  and  are  fitted  closely  together  in 
the  groove,  but  not  brazed  or  soldered  in  any  way. 

*     *     * 
PURE  AIR  LAW  FOR  WORKMEN 

C.  M.  RIPI.EY' 

The  new  labor  law  requiring  a  supply  of  fresh  air  for 
employes  of  workshops  and  factories,  reads. as  fpUows:  "The 
owner,  agent  or  lessee  of  a  factory  shall  provide,  in  each 
workrcom  thereof,  proper  and  sufficient  ventilation;   It  exces- 


Fig.  66.    A  Dome  Cover  with  Copper  Wire  Gasket  in  Place 

sive  heat  be  created  or  if  steam,  gases,  vapors,  dust  or  other 
Impurities  that  may  be  injurious  to  health  be  generated  in 
the  course  of  the  manufacturing  process  carried  on  therein, 
the  rooms  must  be  ventilated  in  such  a  manner  as  to  render 
them  harmless,  so  far  as  is  practicable." 

Mr.  William  W.  Walling,  chief  factory  inspector  for  the 
state  of  New  York,  interprets  the  law  as  follows: 

"As  defined  by  Dr.  John  S.  Billings,  perfect  ventilation 
means  that  any  and  every  person  in  a  room  takes  into  his 
lungs  at  each  respiration,  air  of  the  same  composition  as 
that  surrounding  the  building,  no  part  of  which  has  recently 
been  in  his  own  lungs  or  those  of  his  neighbors,  or  which 
consists  of  the  products  of  combustion  generated  in  the  build- 
ing, while  at  the  same  time  he  feels  no  currents  or  drafts 
of  air,  and  is  perfectly  comfortable  as  regards  temperature, 
being  neither  too  hot  nor  too  cold.  How  much  air  is  required 
to  meet  these  conditions?  Not  less  than  2,000  cubic  feet  per 
hour  for  each  person,  with  the  same  amount  per  hour  for 
each  cubic  foot  of  gas  consumed  whether  fur  light,  heat  or 
power." 

•Address:    45  W.  34tlx  St.,  New   York  City. 
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Is  this  Amount  Arbitrary?  benefit    the   tenant,    since   a   much   smaller   ventilating   motor 

Some  landlords  in  New  York  City  have  put  forth  the  claim  will  be  required,  and  it  will  also  benefit  the  landlord  because 

that  the  amount  of  fresh  air  specified  by  the  Department  of  less  air   will   have  to   be   drawn   in.   and   hence   the   cost   for 

Labor  is  an  "arbitrary  quantity."     Several  authorities  on  the  ^  heating  will  be  diminished. 

subject  of  ventilation  who  have  been  consulted  in  the  matter  In  large  systems  the  services  of  an  expert  heating  and 
and  who  are  also  entirely  disinterested  agree  that  2,000  cubic  ventilating  engineer  would  probably  prove  valuable,  and  it  is 
feet  per  hour  per  person  is  common  practice  and  is  based  possible  to  so  design  the  equipment  that  a  judicious  "recircu- 
upon  definite  laws  or  rules  which  have  been  followed  for  lation"  of  the  air  frcm  halls  and  basements  will  effect  an 
many  years  in  the  design  of  ventilating  systems.  economy  in  the  fuel  bill.  This  air  is  seldom  impure  and 
The  Architects'  and  Builders'  Pocketbook,  compiled  by  Mr.  requires  much  less  heat  than  if  cold  air  were  brought  in 
Frank  E.  Kidder,  states  that  1,800  cubic  feet  per  hour  per  from  outside.  It  is  also  possible  in  buildings  where  high 
child  should  be  the  standard  for  school  buildings,  this  amount  pressure  steam  is  available,  or  where  boilers  which  have 
being  required  by  law  both  in  Massachusetts  and  Xew  York.  been  run  at  low  pressure  steam  can  be  run  at  a  high  pres- 
It  further  states  that  in  buildings  more  closely  packed,  and  sure,  to  adopt  the  following  policy:  Provide  steam  engines 
occupied  for  a  longer  period,  the  air  supply  should  be  from  to  operate  the  fans  and  turn  the  exhaust  steam  into  the  heat- 
2,000  to  2.500  cubic  feet  per  hour  per  person.  In  giving  an  ing  cdils.  thus  getting  a  double  use  out  of  the  steam  and  cut- 
example  of  a  school-room  of  certain  dimensions,  he  shows  ting  down  the  electricity  bill.  This  idea  could  be  carried 
that  the  standard  amount  of  air  would  result  in  the  air  in  still  further  in  many  instances,  and  economies  could  be  made 
the  room  being  changed  about  eight  times  per  hour,  which  (especially  in  the  winter)  by  abandoning  electric  pumping, 
certainly  does  not  appear  to  be  an  excessive  amount.  and  again  reducing  the  expense  for  electricity.  This  is  the 
Since  the  above  applies  only  to  buildings  where  people  sit  stock  argument  of  the  advocates  of  isolated  plants,  who  con- 
quietly,  or  for  buildings  where  only  children  congregate.  It  is  tend  that  great  economies  result  in  buildings  of  a  million 
difficult  to  see  how  the  Xew  York  Department  of  Labor  can  cubic  feet  or  more,  if  engines  are  installed  and  electricity  is 
justly  be  accused  of  an  "arbitrary"  action.  made  on  the  premises.  It  is  a  fact  that  steam  at  high  pres- 
Mr.  Percival  Robert  Foses.  consulting,  heating  and  venti-  sure  contains  only  about  6  per  cent  more  heat  than  steam 
lating  engineer  of  Xew  York  City,  states  that  he  has  found  at  low  pressure.  Thus  the  argument  that  electricity  can  be 
the  rate  of  2,000  cubic  feet  per  hour  per  person  a  satisfactory  made  and  a  building  heated  with  exhaust  steam,  is  advanced, 
and  conservative  working  basis.  This  was  used  in  design-  The  layman  does  not  appreciate  one  very  peculiar  fact  about 
ing  the  ventilating  equipment  of  the  large  department  store  steam:  that  at  5  pounds  pressure  it  is  only  about  G  per  cent 
of  B.  Altman  &  Co.,  in  the  Rikers  Island  Penitentiary,  in  cheaper  to  make  than  at  100  pounds  pressure,  showing  that 
the  Baltimore  Stock  Exchange,  and  in  the  new  Hearst  Build-  the  cost  does  not  increase  in  prcportion  to  the  pressure, 
ing  at  San  Francisco,  as  well  as  in  others;  and  he  stated  In  the  future  it  is  probable  that  factories  and  loft  buildings 
that  the  operating  expense  for  a  system  laid  out  on  this  will  be  equipped  with  ventilating  apparatus  at  the  outset, 
basis  has  not  been  found  excessive,  and  will  not  be  if  due  with  the  ducts  concealed  in  the  walls  and  the  fans  located  in 
care  is  taken  at  the  time  of  installation.  the  basement.  A  model  building  of  this  character  has  re- 
Example  of  a  Loft  Building  •^«°"5'  ^^^°  completed  at  37-43  West  26th  St.,  Xew  York  City, 
,        ,   -^  „.  ^          . ,          ,  in   which   the  landlord   at  the   time   of   construction   had,  the 

In  a  loft  2o  feet  wide  and  100  feet  long,  containing  SO  work-      , »-,  .■  .         ■     .  „  ^     ^  ,  ■  t»       ^u     j     • 

„,„,         J  ,•   u     J      -i,.     ,     .  ■  .         ,  ventilating  system   installed  at  his  expense,  after  the  design 

men,  and  lighted  with  electricity,  the  amount  of  air  required  „,  „  „,  „■       ^             ,*■                           -A,       ^,,          .     . 

,,  ,      c^  ^.          „ .,  of  a  prominent  consulting  engineer.     Thus  the  cost  of  operat- 

would  be  80  times  2,000  =  160,000  cubic  feet  per  hour.     This  ■                ,             ,  .,                   .^.,.,       ^        •   .   •    ■       ■    •           ., 

„„        .      ,     .              ,                  '                     c      vc'   u""i.     iiiio  jjjg  ^  system  and  the  responsibihtv  of  maintaining  it  in  good 

amount  of  air   per   hour   would   move   at   the   rate   of   about  ,.,.         ,              ^         ,                 ,       ,         .      .^   ^u                 * 

1/    ™ii„  «i,               .:.          ,^,_„.  condition    does    not    rest    upon    the    tenant.     At    the    present 

Vs  mile  per  hour,  and  would  be  sufficient  to  change  the  air  ...         ,,          „,                   .    ,          ■,»,»,,                       ^  *,, 

;„,,,,,..,.                  ,                       .                      ^  writing    (June  17)    we  are  informed  that  the  owners  of  the 

in  the  loft   SIX  times  per  hour,   assuming  a  ten-foot   ceiling.  „.    .  „c.t,    o*                 ^-           -^-u     «          *  -o-  t,       j           ^ 

oi„„„  +V,     ,,          ,        ,:         ,  ^.       ,.     ,  ^est  26th  St.  corporation,  with  offices  at  72o  Broadway,  have 

Since  the  Massachusetts  and  New  York  State    aws  for  school  ,,            ^..^        ^      .   ^r.      ^      ,        ^                 «.*■ 

,.„„                ■        .   ,  ^    ,.                    ,                                          =tu"ui  already    rented    eight   out   of    the   twelve   floors,    a    flattering 

looms  require  eight  changes  per  hour  and  since  some  authori-  ..             •,               ...          ^   ..^        j        *           ii,        v          * 

,,„            „         ,             .„                    .                                     ouiut,!.  reception   and   appreciation   of   the   advantages   they   have   to 

ties  recommend  even  oO  per  cent  m  excess  of  this,  it  appears  g 

that  the  action  of  the  factory  inspector  hardly  comes  within  "'          importance  of  Pure  Air  in  the  Industries 

the  defiaiticn  of  the  word  "arbitrary."  j„  ^j^^  ^^p^^^  ^^  j,^^  ^.^.^^  g^^,^^  j,^,,.^^^,  ^^  Labor  at  Wash- 

Gas  Lighting  ington,  D.  C,  it  is  shown  that  deaths  among  factory  workers 

Dr.  Daniel  R.  Lucas  of  Xew  York  City  states  that  it  is  a  ^"®  ^°  cowsumption  were  divided  as  follows: 

well-known  law  of  hygiene  that  one  gas  jet  will  consume  as      Employes  exposed  to  metallic  dust 36.9  per  cent 

much  oxygen  as  five  persons.     Since  electric  lighting,  thanks      Eniployes  exposed  to  mineral  dust. .      .    28.6  per  cent 

<.„  ^.,  I,-   u     <=  ■  ,  ,  bo.  i.ua.".vo      Emploves  exposed  to  vegetable  fiber  dust 24.8  per  cent 

to  the  new  high  efficiency   lamps,  has  been  reduced   in   cost      Emploves  exposed  to  animal  and  fiber  dust 32.1  per  cent 

oO  per  cent  or  more,  it  appears  that  the  easiest  way  to  com-  i^  ^.^s  also  shown  that  the  highest  consumption  mortality 

J   T               ,'■^1°'"   '^"^   regarding   ventilation    would    be   to  ^^^^^^^  ^^^^^  operators  of  grinders,  and  49.2  per  cent  of  all 

abandon    gas    lighting.     In    Xew    York    City    especially    this  ^^^^,^^  ^.^^  ^^.^^  ^^^,  ^ig^^,^ 

would  seem  advisable,  as  electricity  can  be  bought  by  meter  ^^  ingenious  conclusion  was  reached  bv  Mr.  Frederick  L. 

from  the  street  or  from   the  power  plant  downstairs.  Hoffman  of  the  Prudential  Lite  Insurance  Co..  based  on  this 

Since   the   vitiating   effect   on   the   air   of  the   average   gas  j^  j^  ^i,       i„i„„  ,^^^  ^^.  intelligent  methods  of  ven- 

light  IS  equivalent  to  that  of  five  persons,  it  can  be  readily  x-,  i-            ,    ,     ^                ,  ..,                     »■        j     ^t,       ^ 

^,    ^\^                        I.     i  u  c  i^ciovuo.  11.  cau   ue  ieduii.v  tilation  and  dust  removal  the  consumption  death  rate  among 

seen   that   the   ventilation   required   will    be   reduced    5/6    by  ^^^             ^^^.^^^^^  ^.„„I^  ^^  ^„  ^.^^^^.^^  ^^  ,„  ^g^„,j  -^  3,,  ^^^^^^^j 

abandoning   gas   light,  assuming   one   gas   jet   to   each   work-  ^             ^^   ,35    ,.^,^^     .j,his  would   add,   quoting   the   Enni- 

man,  or,  stating  it  in  another  way,  the  landlord  who  clings  •        ^^          .,, .  ,                 ^  ,.,     .,                   ^     ^v,   ^ 

,.  ,,.               X   ■     .  „                               iiu  u      iiu  Lim^a  neering  Xews.  "15.4  years  of  life  for  every  death  from   con- 
to  gas  lighting  must  install  ventilating  apparatus  six  times  ,.              -j  j   ..         »•       ,          j-*-           <=   •   ^     .  •   1   ,-f    .► 
,                        ,,   ^                        .,        &     i'l'       t  =  ='.v   liiuco  suniption   avoided   by   rational   conditions   of  industrial   life.' 

as  large  as   would   be  necessary   if   electric   light   were   used.      „     ,,  -  ,^  *       *  <-„i     .  010  ^c-  , „  „f  „^^; 

~,  .        ,,,..,,        ,                      .  Such  a  gam  would  represent  a  total  of  342, 4Bo  years  of  addi- 

This  calculation  is  also  based  upon  conditions  where  one  gas  ^.       ,  ,Z          j   ■,.      ■  \                1    ^.i,     •   j     *  ■  1     «  •             ^ 

...             •,    ,   ^            ,           ,  tional  life,  and  by  just  so  much  the  industrial  efficiency  of 

jet  IS  provided  for  each  workman.  ,,       .         .              l-               ,j    »,      ■               ,      m     ■        *, 

the   American   nation   would   be   increased.     Placing   the   eco- 

Operating  Costs  nomic  value  of  a  year's  life  time  at  only  $200.  the  total  aver- 

The  operating  cost  for  a  ventilating  system  is  made  up  of  age  gain  to  the  nation  would  be  $3,080   for  every  avoidable 

two  items:    (1)  Power  for  turning  fans;    (2)   Additional  heat  death  of  a  wage  earner  from  consumption,  representing  the 

for  incoming  air.     In  a  loft  building  where  the  tenant  will  enormous  total   of   $68,493,000   as  the   annual   financial   value 

pay  for  the  power,  and  the  landlord  will  pay  for  the  extra  clearly  within  the  range  of  practical  attainment.     Therefore, 

heat  required,  since  heat  is  included  in  the  rent,  the  expense  nothing  within  reason  should  be  left  undone  as  a  national, 

will   be  divided   automaticalls'.     It  will  here  be   noticed  that  state,  individual,  or  social  duty  to  prevent  that  needless  but 

the  adoption  of  electric  lighting  will  cut  down  the  operating  now  enormous  loss  of  human  life  from   consumption  due  to 

expenses  to  a   remarkable  degree.     This  cut  in   expense   will  the  unfavorable  conditions  In   American  industry. 
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MAKING   SOLDBRLESS   CANS  FOR   POOD 
PRODUCTS 

RALPH  B.  FL^NOBRS> 

For  11  iiuiiiliei-  of  years,  in  ridluR  out  of  New  York  on  the 
'•Short-  l.iiu',"  the  writer  has  noticed  on  the  rlght-himd  side 
of  the  Irark,  shortly  after  leaving  i\1t.  Vernon  station,  an  un- 
usually neat  and  attrattlve  group  of  shop  huildings.  The 
sign  on  the  root  of  the  main  h\iiUliug  reads  "Max  Anis  Ma- 
chine Co."  with  some  supplementary  reference,  which  escapes 
the  memory  at  the  moment,  relating  to  a  process  of  manu- 
facturing a  sanitary,  soklerless  can.     While  he  has  seen  this 


Fig.  1. 


Slitting  Rons  with  Double  Cutting  Edges  and  Self-contained 
Grinding  Attachment 


sign  for  several  years,  and  has  always  felt  a  twinge  of  curi- 
osity at  each  passage,  it  was  only  within  the  past  few  weeks 
that  he  embraced  the  opportunity  to  become  acquainted  with 
the  men  who  are  working  at  this  place  and  with  the  work 
which  they  are  doing. 

The  product  of  the  shop  and  the  methods  of  manufacture 
were  found  to  he  fully  as  interesting  as  the  exterior  gave 
promise  of.  Besides  the  line  of  work  Indicated  by  the  sign, 
which  now  forms  but  a  small  part  of  the  firm's  output,  the 
shop   was   found   to   be   building   a   general   line   of   tools   for 

sheet  metal  working. 
There  was  evidently 
also  a  lot  of  contract 
work  of  various  kinds 
going  through  the 
shop,  both  special 
machinery  and  tools, 
and  it  was  evident 
that  the  mechanics 
here  stand  ready  to 
tackle  any  job  in 
sight  in  the  line  of 
small  and  medium 
metal  working,  tak- 
ing particular  pleas- 
ure in  undertaking 
stubborn  problems 
that  have  long  re- 
sisted  solution. 

The  Ams  Sanitary 

Can 
But  to  get  back  to 
(he  sanitary  cans. 
While  this  is  now  but 
a  small  portion  of 
their  work,  it  is  a 
most  interesting  one, 
and  with  the  permission  of  Mr.  Ams  some  of  the  methods  and 
machinery  employed  by  this  process  are  here  Illustrated  and 
described.  This  system  undertakes  to  make  a  can  hermeti- 
cally tight  without  the  use  of  solder,  brazing  of  any  sort,  or 


J/(ic7iim'/|;,.V.  1. 


Fig.  2.     Two-roll  Bending   Machine  with    Simple 
Adjustment  for  Radlua  of  Curvature 


heat,  the  process  being  a  ( old  one.  This  statement  refers 
strictly  to  the  sealing  of  the  top  and  bottom  of  the  can.  The 
side  .seam  is  a  new  lock-seam  which  prevents  any  solder  from 
the  outside  of  the  can  body  entering  the  Interior  of  the  can. 
The  Inside  of  the  can  is  absolutely  free  from  solder  or  acid, 
and  a  process  which  does  not  employ  acids  or  other  fluxes,  or 
solder  of  any  kind,  has  immense  advantages  from  the  sanitary 
standpoint. 

Making-  the  Body  of  the  Can 

Tlie  making  of  the  body  of  the  can  will  first  be  described. 
This  does  not  differ  materially  from  the  process  usually  fol- 
lowed. Sheets  of  tinplate  are  first  run  through  slitting  rolls, 
such  as  shown  in  Fig.  1,  and  cut  into  strips  of  the  pi-oper 
width  for  the  body  of  the  can  to  be  made.  After  thus  being 
passed  through  lengthwise,  the  adjustment  of  the  rolls  may 
be  altered,  and  the  strips  passed  through  again  crosswise,  thus 
cutting  them  into  blanks  of  the  size  required. 

Two  or  three  improvements  in  the  construction  of  these 
slitting  rolls  may  be  noticed.  In  the  first  place  the  cutters 
themselves  are  provided  with  cutting  edges  on  both  sides. 
This  is  an  advantage  oftentimes  in  setting  them  for  work  on 
narrow  strips;  and  giving  two  edges  in  place  of  one  doubles 
the  life  of  the  cutters  as  well.  The  principal  improvement 
in  the  construction,  however,  relates  to  the  sharpening  of  the 
cutting  disks,  which  is  done  while  they  are  in  place  in  the 
machine.  The  attachment  for  performing  the  operation  is 
seen  on  the  receiving  table  in  the  illustration.  It  is  a  cup 
emery  wheel,  driven  by  a  belt  from  an  overhead  drum  and 
mounted  on  the  swiveling  holder  seen  on  the  bar  beneath  the 
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Fig.  3.     Compound  Punch  and  Die  for  Turning  Can  Cover 
sho^vn  in  Fig.  4 

table.  By  swinging  this  table  down  out  of  the  way  and  drop- 
ping the  delivery  rolls,  the  disk  cutters  are  exposed  to  the 
action  of  the  emery  wheel  and  the  sharpening  can  be  pro- 
ceeded with  expeditiously  and  effectively. 

After  thus  cutting  the  blanks  to  the  proper  dimensions,  they 
are  bent  into  cylindrical  form  by  the  rolling  machine,  shown 
in  Fig.  2.  This  has  but  two  rolls  in  place  of  the  three  often 
used  for  such  work.  The  blank  is  fed  from  the  table  C  be- 
tween rolls  A  and  B.  After  passing  through,  the  edge  passes 
the  guide  plate  D  and  is  by  It  turned  up  about  roll  A.  The 
radius  of  the  curvature  thus  produced  is  regulated  by  adjust- 
ing screw  E,  which  rocks  guide  plate  />  about  the  axis  of  roll 
li.  This  machine  takes  the  blanks  as  fast  as  a  dexterous 
operator  can  feed  them  between  the  rolls. 

The  soldering  of  the  side  seam  may  be  done  by  hand  with 
special  fixtures,  or  on  any  of  the  commercial  machines  pro- 
vided for  the  purpose.  The  makers  have  developed  an  auto- 
matic machine  for  this  work  in  which  the  cylindrical  sheets 
are  placed  by  hand  on  a  series  of  forms,  whi(-h  are  in- 
dexed about  a  vertical  spindle.  As  they  ai-e  being  pressed 
on  the  forms  the  edges  pass  under  brushes  which  lay  on  the 
acid  (lux.  The  next  indexing  of  the  spindle  brings  the  work 
to  the  soldering  iron,  where  strips  of  solder  are  laid  along 
the  seam,  being  cut  oft  and  smoothed  on  by  a  mechanically 
operated  Iron,  heated  by  gas.  In  the  third  position  the  work 
iB  allowed  to  cool,  and  In  the  fourth  it  is  removed  from  the 
form,  loaving   it  ready  for  the  next   piece. 
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The  final  operation  on  the  body  of  the  can  is  that  of  flang- 
ing to  the  form  shown  in  the  sketch  at  A  in  Fig.  4.  This 
flanging  is  done  in  a  simple  and  obvious  way  by  Inserting 
the  work  in  rolls,  which  rotate  it  and  turn  up  the  edge  as  it 
revolves. 

Making-  the  Covers 

The  can  covers  are  blanked  and  formed  from  the  sheet  in  a 
single  operation  by  a  double  action  die,  shown  in  Fig.  3;  the 
shape  given  to  them  is  indicated  in  the  upper  left-hand  cor- 
ner in  Fig.  4.     A  sheet  is  laid  in  the  die  against  stop  E  in 


ASSEMBLED  CAN  A  COVER 


CURLING  THE  EDGES 


A& 


FLATTENING  THE  SEAM 


THE  CCMPLETEO  SEAM 
Maclu'ncry.X.Y. 


Pigr.  4.    The  Sequence  of  OperatioDS  followed  on  the  Double 
Seaming  Machine 

Fig.  3.  The  descent  of  the  punch  cuts  out  the  blank  between 
die  li  and  punch  ring  G.  The  continued  descent  of  the  ram 
holds  this  blank  firmly  between  G  and  pressure  ring  C,  which 
is  supported  on  pins  D,  which,  in  turn,  are  acted  on  by  heavy 
rubber  springs  beneath  the  bed  of  the  press.  The  spring 
plunger  H  also  serves  to  hold  the  blank  on  the  inside  against 


SIDE  VIEW  Macliinery.X.Y. 

Fig.  5.    Side  Elevation  of  the  Double  Seaming  Machine 

forming  die  F.  Pressure  ring  K,  supported  by  springs  L, 
has  been  holding  the  stock  meanwhile.  The  blank  thus  cut 
out  and  held,  is  formed  between  dies  J  and  F  and  ejected  on 
the  up  stroke  by  the  springs  acting  on  members  C,  H  and  K. 

As  mentioned,  the  forming  of  the  joint  between  the  cover 
and  the  body  is  a  cold  process,  it  would  be  difficult  to  make 
this  joint  tight  on  a  metal  to  metal  fit.  a  leak  being  liable  to 
occur  near  the  seam   of  the  body.     To  prevent   this,   the  can 


covers  are  fed  into  an  automatic  machine,  which  deposits  a 
very  thin  coating  of  an  odorless  and  harmless,  compound 
in  the  groove  of  the  cover,  where  the  joint  is  made.  This  ma- 
chine, which  we  are  unable  to  show  here,  is  simple  and  ef- 
fective, and  furnishes  the  means  for  rendering  the  can  abso- 
lutely air-tight. 

The  Double  Seaming  Operation 
The  bodies  and  the  covers  are  now  ready  for  the  seaming 
niachine,  in  which  is  incorporated  the  basic  feature  of  the  pro- 
cess. In  the  old  process,  the  can  cover  is  made  with  a  fiange. 
fitting  the  body  and  soldered  to  it  by  an  automatic  process. 
In  this  case,  however,  the  body  and  the  can  are  rolled  to- 
gether into  a  double-lock  seam  by  the  series  of  operations  in- 
dicated in  Fig.  4.  The  can  and  cover  are  shown  assembled 
at  A.  At  B  they  are  supposed  to  be  held  together  and  re- 
volved rapidly  in  front  of  the  first  forming  roller,  which 
curls  up  the  lips  of  the  body  and  cover  as  shown.  This  roller 
then  retreats  and  the  second  one  comes  up,  flattening  the  seam 
firmly  and  neatly,  as  shown  in  progress  at  C.  giving  a  result 
like  that  shown  at  D,  where  it  is.  however,  shown  somewhat 
loosely  joined  to  more  plainly  indicate  the  construction.  The 
seam  is  an  exceedingly  straight  and  neat  one,  and  is  rendered 
hermetically  sealed  by  the  lining  process  for  the  cap,  pre- 
viouslj-  described. 

The   machines   for  performing   this   seaming   operation   are 
shown  in  detail  in  Figs.  5  and  6,  and  in  elevation  in  Figs.  7,  8 


Pig.  6.    The  Cam  Mechanism  of  the  Seaming  Machine 

and  11.  The  can  body  is  placed  on  a  face-plate  pivoted  on 
spindle  E,  on  which  it  loosely  revolves.  A  similar  face-plate 
is  keyed  to  the  upper  spindle,  driven  by  pulley  D  from  driv- 
ing pulley  A.  The  cover  and  body  are  held  together  between 
these  two  face-plates,  the  pressure  for  this  purpose  being  ap- 
plied to  spindle  E  either  by  hand  or  automatically,  as  will  be 
described.  As  soon  as  this  pressure  is  applied  the  can  com- 
mences to  revolve  rapidly.  The  two  rollers  are  in  the  posi- 
tion shown  at  H  in  Fig.  5,  side  by  side.  The  mechanism  for 
actuating  them  is  shown  more  plainly  in  Fig.  6,  which  repre- 
sents a  view  taken  from  the  opposite  side  of  the  machine  from 
that  shown  in  the  previous  illustration. 

The  cam-shaft  K  (driven  by  worm-gearing  J  and  pulley  C. 
see  Fig.  5)  carries  cams  L,  M  and  M',  which  respectively  op- 
erate levers  R,  0  and  0'.  Lever  R.  by  means  of  reach  rod  G. 
automatically  raises  spindle  E,  clamping  the  can  and  starting 
it  to  rotating.  Levers  0  and  0',  which  are  provided  with 
wedge  faces  at  their  upper  ends,  as  shown,  enter  one  after 
the  other  between  rolls  mounted  in  back-stop  P  and  slides  Q. 
The  latter  furnish  the  support  for  rolls  H  and  H',  which  are 
thus  brought  successively  into  operation,  forming  the  seam  as 
shown  in  Fig.  4.  The  cam  mechanism  stops  at  the  comple- 
tion of  the  operation,  and  is  started  again  by  the  operator 
when  the  work  has  been  removed  and  new  pieces  placed  in  the 
machine. 

In  Fig.  7  is  shown  a  machine  of  the  same  construction,  but 
provided  in  addition  with  an  automatic  feed,  the  nature  of 
which  will  be  readily  understood  from  the  engraving.  The 
cans  are  fed  between  guides  on  the  work-table,  as  shown, 
from  which  they  are  advanced  step  by  step  by  a  pair  of  holders  ' 
on  each  side,  which  advance,  seize  the  cans,  move  them  up 
into  place  between  the  spindles,  open  out  and  retreat  for  an- 
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•oilier  bold.     An  aiiloiuiUic  ojecloi-  is  iilso  provlclfd   lor  reiiiov- 
lag  the  work  from  hetween  the  faoe-plates. 

By  the  means  Just  described,  the  cans  are  inovidcd  with  a 
Ijody  and  a  bottom.  They  are  now  flUecl  with  the  product  for 
which   they   arc   to   be   used.      It   should   be   noticed    that    this 


Fig.  7.    Automatic  Double  Seamer  for  Cans  for  Food  Products,  from  the 
One  Pound  to  the  One  Gallon  Size 

filling  is  done  through  the  full  opening  in  the  top  of  the  can, 
instead  of  through  a  small  opening  in  the  cover,  as  Is  usual 
in  soldered  cans.  This  permits  filling  without  special  ma- 
•chinery.    and    without   waste   from    slopping   over    outside    ot 


Fig.  9.     Principle  of  the  Machine  shown  In  Fig.  8.  when  used 
for  Square  Cans 

small  openings.  It  also  permits  the  easy  canning  of  bulky 
materials,  such  as  large  fish,  fruit,  etc.  After  filling,  the  cans 
are  again  put  through  the  same  machine,  and  the  cover  is 
rolled  and  seamed  Into  place  by  the  same  process,  without 
the  use  of  acids  and  solders,  as  previously  described. 

Seamingr  Machines  for  Square  and  Irregular  Cans 
A  inodifiration  of  this  seaming  machine  is  shown  in  Fig.  8. 
This  operates  on  the  principle  illustrated  in  Fig.  !).  In  this 
.machine,  the  can.  Instead  of  revolving,  is  held  stationary, 
white  the  rolls  are  rotated  and  run  around  the  edge.  This 
is  done  sometimes  for  round  cans  where  It  Is  not  desired  to 
rotate  the  can,  and  it  is  the  method  always  followed  for 
square  and  irregular  shapes  of  cans.  The  principle  of  the 
device  as  applied  to  a  square  can  is  shown  in  Fig.  9.  A  is 
the   stationary    can.   ami    n   and    H'   are   tlie   lirst   and    second 


rollers,  it  will  be  seen  tlial  Iliese  are  of  a  contour  to  match 
the  outline  ot  the  can  A,  when  their  centers  are  rolled  about 
it  in  a  circle.  The  face-plate  A,  which  presses  down  on  the 
can,  is  stationary.  The  frame  E  is  revolved  about  it  by  the 
liinion   /•'.  nipshing  with   gear  teeth  E.     .Journals  are  formed 


Fig.  8.    Automatic  Double  Seamer  for  Large  Cans  for  Meat.  Fruit, 
or  Paint,  up  to  Five  Gallon  Size 

in  E  for  the  spindles,  which  carry  rolls  B  and  B'.  The  upper 
ends  of  these  spindles  carry  gears  D  and  D',  meshing  with 
stationary  gear  C.  It  will  thus  be  seen,  that  as  frame  E  is 
revolved,  rollers  B  and  B'  will  also  be  revolved  following  the 
contour  of  the  can  and  face-plate  at  A.  The  pitch  lines  of 
gears  D.  C  and  D'  are  shown  in  the  lower  diagrammatic  view 
of  Fig.  9. 

Suitable  means  are  provided  in  the  machine  shown  In  Fig.  8 
for  forcing  first  roll  B  and  then  roll  B',  successively  in 
against  the  work,  and  withdrawing  them  at  the  completion 
of  the  operation.  A  feed  of  somewhat  similar  construction 
to  that  of  the  machine  shown  in  Fig.  7  is  used.  These  ma- 
chines work  with  surprising  rapidity,  tossing  the  cans  off  so 


Fig.  10.    An  Asaortmenc  of  Can  Covers  sealed  by  the  Cold  Prooeaa 

fast  that  it  would  seem  to  be  hard  work  to  lake  care  of  them 
as  they  are  delivered. 

This  last  machine  Is  not  only  adapted  to  round  and  square 
cans,  but  to  irregular  shapes  of  the  greatest  variety.  A  tew 
of  these  are  shown  in  Fig.  10.  The  American  cans  have  been 
standardized   to   deflnile   diinensioiis  and   capaciiies.   and    few 
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fancy  shapes  are  found  among  them  nowadays.  The  two 
covers  shown  at  the  left  of  Fig.  10  are  of  Italian  origin,  and 
doubtless  exemplify  the  artistic  instinct  of  the  race,  which 
will  show  itself  in  a  can  of  preserved   fish  as  readily  as  in 


A  NIGHT-SCHOOL  COURSE  IN  BLUE-PRINT 
READING 

GEORGE  A.  HEPKE" 

From  time  to  time  there  have  appeared  in  technical  maga- 
zines and  journals  articles  pertaining  to  courses  as  taught 
in  night  schools,  in  which  the  best  way  to  present  sucb 
courses  in  order  to  get  the  desired  results,  was  discussed.  I 
have  followed  these  articles  rather  closely,  but  I  do  not 
remember  having  seen  one  in  which  the  method  of  teaching 
blue-print  reading  is  treated.  No  doubt,  many  of  MAtmxERT's 
readers  will  be  interested  in  the  plan  I  followed  in  teaching 
the  subject  to  a  night-school  class  composed  of  pupils  who 
were  working  in  the  different  manufacturing  establishments 
and  who  were  handicapped  by  not  being  able  to  read  blue- 
prints. 

The  idea  was  to  cover  about  the  same  ground  as  a  course 
in  mechanical  drawing,  but  In  a  much  shorter  period  of  time. 
The  pupils  desired  to  be  able  to  read  a  blue-print  correctly, 
but  they  did  not  want  to  spend  the  time  necessary  to  become 
proficient  in  drawing.  Nevertheless,  they  were  desirous  of 
understanding  how  projections,  etc.,  are  derived.  At  first  a 
temporary  schedule  of  instruction  was  arranged,  but  this 
had  to  be  departed  from  during  the  course  in  order  to  meet 
the  conditions.  The  course,  as  originally  planned,  was  to 
include  twelve  lessons,  one  each  week  of  l%i  hour  duration. 
On  the  opening  night  there  were  ten  pupils  in  the  class-room, 
who  ranged  In  age  from  20  to  35  years.  Tliey  were  all  fol- 
lowers of  mechanical  trades  In  local  manufacturing  estab- 
lishments, working  as  molders,  machinists,  pattern-makers 
and  core-makers.  It  was  evident  after  questioning  the  pupils 
that  it  would  be  necessary  to^  start  with  elementary  work. 
They  understood  an  object  in  the  plan  view,  but  as  soon  as 
it  was  turned  and  another  view  projected,  they  were  at  a 
total  loss  as  to  what  the  different  lines  then  represented.  In 
order  to  present  this  subject  of  projection  as  clearly  as  possi- 
ble, wooden  blocks  were  made  as  shown  in  the  different  illus- 
trations, the  construction  of  which  will  be  explained  in  the 
descriptions  of  the  lessons.  These  blocfts,  together  with 
blackboard  illustrated  lectures,  aided  greatly  in  making  things 
appear  simple  and  clear. 
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Automatic  Double  Seamer  for  Condensed  Milk  Cans 
or  Food  Products 


a  marble  statue  or  in  an  opera.  This  artistic  Instinct  gives 
some  difficulty  to  the  man  who  lays  out  the  rolls  for  forming 
the  seam;  but  the  job  can  be  done  to  the  queen's  taste  never- 
theless, with  care  and  experience  on  the  part  of  the  designer. 


In  the  manufacture  of  the  best  grades  of  leather  belting, 
a  comparatively  small  section  of  a  hide  is  used,  this  being 
a  strip  about  30  Inches  wide  extending  from  the  tail  to  a 
point  just  back  of  the  shoulder,  its  length  being  about  four 
feet.  On  account  of  the  Ignorance  of  most  users  of  belting, 
and  the  difficulty  of  telling  the  grade  of  a  belt  except  by  use, 
certain  leather  belt  makers  are  not  over  scrupulous  as  to 
the  grades  of  leather  entering  their  product,  and  we  find  not 
only  is  the  section  mentioned  used,  but  flanks  and  other  un- 
desirable parts  which  are  doubled  with  first  grades  in  double 
belting.  A  belt  made  up  in  this  manner  may  not  in  appear- 
ance be  inferior  to  a  belt  made  only  from  first-class  parts, 
but  in  use  It  Is  hound  to  give  Inferior  service.  The  use  of 
the  poorer  grades  with  the  best  grades  of  leather  belting  is 
particularly  bad.  The  inferior  grades  soon  stretch,  throwing 
almost  the  entire  stress  of  belt  pull  on  the  superior  grade. 
The  result  of  this  uneven  tension  is  to  quickly  deteriorate 
the  belt.  Probably  a  belt  made  up  in  this  manner  is  inferior 
to  that  made  of  the  poorer  grades  throughout.  Making  the 
belt  of  inferior  grades  throughout  has  the  merit  of  equalizing 
the  stretch,  keeping  both  parts  in  even  tension. 
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Pigr.  1.    Built-up  Rectangular  Prism  used  in  teaching  Projection 

In  the  beginning,  the  difference  between  perspective  and 
mechanical  drawing,  and  why  the  former  cannot  be  used 
extensively    in    mechanical    lines,    was    explained.     In    begln- 
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iiing  the  instruLtion  la  iJiojoitioii,  a  drawing  of  an  asBciiibleil 
rectangular  prism  (built  up  of  three  parts)  showing  all  the 
full  lines  but  no  dotted  lines  whatever,  was  made  as  shown 
nt  .-1,  Fig.  1.  As  no  dotted  lines  were  shown,  the  prism 
appeared  as  though  it  were  made  of  one  piece,  but  In  reality 
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Fig.  2.    Another  Built-up  Block  with  which  Various  Forms  can  be 
obtained  for  teaching  Projection 

it  was  composed  of  the  three  pieces.  This  prism  was  next 
projected  as  shown  at  B,  after  which  it  was  taken  apart  and 
the  pieces  which  formed  it,  projected  as  shown  at  C.  This 
was  done  to  illustrate  how  the  channel  through  the  center 
would  be  indicated  on  a  drawing.  Two  of  the  three  parts 
which  form  the  prism  were  then  placed  together,  as  shown 
at  D,  which  made  it  appear  like  a  solid  block  with  a  hole 
cut  through  it.  This  hole  gave  dotted  lines  in  the  end  view 
as  shown.     To  illustrate  the  need  of  dotted  lines.  I  used  clear 
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Pig.  3.    Prisms,  Cylinder  and  Cone,  which  were  also  used  !n 
teaching  Projection 

glass  as  an  example,  and  the  pupils  were  told  that  if  the 
piece  as  assembled  were  made  of  glass,  the  lines  representing 
the  hole  cut  through  the  prism  would  appear  full,  but  as  the 
piece  was  made  of  a  non-transparent  substance,  dotted  lines 
were  used  to  represent  lines   thai   did   not  appear  to  the  eye. 


The  square  prism  shown  in  Fig.  2  was  the  next  object 
used,  and  about  the  same  instruction  was  given  as  with  the 
rectangular  block.  This  prism  was  composed  of  one  piece  A, 
two  pieces  H,  and  one  piece  C.  When  these  pieces  were  put 
together  we  had  a  solid  square  prism  and  by  taking  them  out, 
lirojeitions  in  which  dotted  lines  appeared  were  obtained. 
The  next  objects  drawn  were  the  hexagonal  and  octagonal 
prisms,  after  which  cylinders  and  cones  followed  in  the  order 
mentioned.  With  the  difl'erent  prisms  made  as  shown,  we 
were  able  to  get  quite  a  number  of  combinations  and  projec- 
tions. 

At  first,  only  projections  of  the  complete  solid  bodies  were 
taken  as  shown  in  Fig.  :i.  The  blocks  which  were  held  to- 
gether by  dowels,  were  then  taken  apart  so  that  the  project- 
ing of  angular  surfaces  could  be  practiced.  As  shown  in 
Fig.  4,  all  the  lines  were  designated  by  letters,  so  that  the 
corresponding  lines  in  different  views  could  be  easily  located. 
These  letters  were  found  to  be  a  great  aid.  The  idea  in  giv- 
ing the  pupils  the  angular  projections  was  to  fit  them  so  that 
when  they  encountered  round  bosses  or  pads  of  other  shapes 
shown  at  an  angle  on  a  drawing,  they  would  readily  see 
how  the  projections  in  the  plan  or  other  views  were  derived. 


Fig.  4.    The  Blocks  shown  in  Fig.  3  taken  apart  and  used  to  teach 
the  Projection  of  Angular  Surfaces 

Five  lessons  were  devoted  to  the  routine  just  mentioned  and 
projections  were  covered  quite  thoroughly,  but  this  work  had 
to  be  supplemented  by  practice  still  to  follow.  It  was  during 
these  five  lessons  that  I  discovered  that  the  pupils  had  the 
most  difficulty  in  learning  in  what  direction  the  object  was 
turned  or  set  up  to  get  a  given  view.  The  wooden  hlocks 
proved  very  effective  in  overcoming  this  difficulty,  as  they 
could  be  turned  in  whatever  direction  was  necessary  so  as 
to  correspond  with  the  different  views  on  the  blackboard. 
During  the  five  lessons  mentioned  the  pupils  were  given  the 
task  of  making  drawings  on  the  board  of  the  different  blocks, 
after  a  cut-out  or  something  of  that  sort  had  been  indicated 
upon  the  blocks  with  chalk.  They  did  fairly  well  with  this 
work,  which  enabled  the  judging  of  their  progress,  and  also 
whether  or   not   they   understood   projections. 

The  next  step  was  to  acquaint  them  with  sections  and 
sectioning.  Different  sections  of  simple  objects,  such  as  the 
blocks,  for  example,  were  drawn,  and  instructions  given  in 
following  up  a  drawing  in  order  to  tell  at  just  what  point 
(he  section  was  taken  when  this  was  not  indicated  by  letters. 
The  type  of  sectioning  for  the  different  metals  was  also 
brought    up,    because    in    a    great    many    assembly    drawings 
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the  kind  of  metal  is  not  specified,  the  type  of  sectioning  tak- 
ing care  of  that.* 

Taps  and  threads  were  next  discussed,  and  the  different 
ways  of  showing  threads  was  explained.  Thread  pitch  and 
lead  were  also  brought  up.  and  it  was  explained  that  where 
the  number  of  threads  and  pitch  are  not  given,  it  could  be 
taken  for  granted  that  it  was  a  United  States  standard  thread 
or  whatever  standard  the  firm  recognized.  In  brief,  all  of 
the  kinks  and  short  cuts  that  are  in  general  use  were  ex- 
plained, such  as  showing  shafts,  etc.,  broken,  driving  fits, 
and  the  method  of  designating  bearings  on  shafts,  with  cross 
lines.     The  object  in  explaining  all  these  points  was  to  famil- 
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Fig.  5.    Type  of  Drawin^r  used  for  tbe  Elementary  Exercises 
in  Blue-print  Reading 

iarize  the  pupils  with  such  things,  as  I  have  discovered  that 
the  majority  of  mechanics  have  not  the  least  idea  what  these 
short  cuts  and  kinks  represent  and  are  often  confused  by 
them. 

The  next  subject  treated  was  gearing.  The  different  kinds 
of  gears  were  described  and  the  meaning  of  pitch  diameter, 
outside  diameter,  pitch  angle,  turning  angle,  cutting  angle, 
and  the  words  addendum  and  dedendum.  were  thoroughly  ex-. 
plained.  We  then  took  up  the  drilling  and  tapping  of  flanges, 
and  all  the  terms  of  abbreviations  generally  used  for  this 
work,  such  as  B.  C.  for  bolt  circle,  D.  C.  for  diameter  circle, 
2  Up  for  staggering  center  line,  1  Up  for  on  center  line 
were  given.  After  that  the  method  of  indicating  center  lines 
and  dimension  lines  was  explained,  and  also  that  the  arrows 
at  the  intersecting  lines  show  that  the  piece  is  of  the  shape 
given  on  the  drawing  for  the  length  between  the  arrows. 
Scaling  of  drawings  was  also  treated,  and  the  method  of  get- 
ting the  approximate  dimensions  of  a  piece  with  an  ordinary 
2-foot  rule  when  the  dimensions  are  not  given,  and  the  draw- 
ing is  made  to  scale,  w-as  explained. 

Up  to  this  point  a  blue-print  had  not  been  touched,  for  my 
object  was  to  so  acquaint  the  pupils  with  the  various  points 
mentioned  that  they  would  make  rapid  progress  when  the 
blue-print  reading  began.  The  first  blue-print  used  was  that 
of  an  engine  cylinder  sole-plate,  as  shown  in  Fig.  5.  This 
simple  drawing  puzzled  the  pupils  a  little  because  of  ques- 
tions asked  them,  all  the  points  of  the  preceding  lessons 
serving  as  a  basis  for  the  questions.  Other  blue-prints  of  sole- 
plates  of  different  types  were  thoroughly  covered  by  taking 
sections  at  different  points  and  showing  these  on  the  black- 
board. As  the  students  wanted  to  do  a  little  work  at  home, 
I  had  them  draw  a  section  of  the  sole-plate  through  A.  B,  C. 
D.  E.  F.  They  did  this  work  very  well  though  they  were 
somewhat  confused   at  first. 

The  next  lesson  consisted  of  engine  disk  cranks,  a  governor 
gear-box,  and  other  prints  which  were  a  little  more  difficult 
than  those  of  the  preceding  lesson.  The  same  tactics  were 
followed  with  these  prints,  and  the  pupils  were  also  given 
more  home  work,  with  the  result  that  a  decided  improvement 
was  soon  noticed  in  their  sketches.     More  and  more  difficult 


prints  were  used  as  the  course  continued,  with  the  result 
that  at  the  end  of  the  twelve  lessons,  the  students  had  a 
very  good  idea  how  to  read  a  blue-print  correctly,  but  the- 
thing  still  needed  was  practice  in  order  to  develop  this  knowl- 
edge. 

They  were  now  greatly  interested  and  demanded  that  the 
course  be  continued  for  twelve  more  lessons,  which  was 
granted.  We  resumed  our  studies  where  we  had  left  off. 
always  taking  up  something  more  difficult.  Some  of  the  les- 
sons consisted  of  drawings  of  large  pieces,  such  as  engine 
beds  and  cylinders,  fly-wheels  and  other  large  castings.  An- 
other line  of  blue-prints  used  were  those  of  a  300-ton  hydro- 
static wheel-press.  All  the  different  parts  of  this  press  were 
located  in  the  assembly  drawing  from  the  details,  and  the 
work  was  conducted  the  same  as  it  the  class  were  machining 
and  erecting  the  complete  machine.  The  pupils  were  also 
required  to  draw  sections  of  the  various  parts,  such  as  the 
one  illustrated  in  Fig.  6.  After  finishing  with  the  press 
prints,  assemblies  were  dealt  with,  some  of  which  were  rather 
complicated  drawings,  until  the  end  of  the  term. 

I  do  not  claim  that  any  of  the  pupils  were  experts  at  the 
end  of  the  course,  but  I  think  that  they  had  a  good  founda- 
tion for  development.  Had  the  pupils  been  familiar  with  pro- 
jections we  could  have  covered  the  same  course  of  study  in 
a  much  shorter  period,  and  also  would  have  gained  consider- 
ably more  ground.     Nevertheless,  I  am  perfectly  satisfied  with 


*  The  practice  of  indicating  the  character  of  materials  by  cross- 
sectioning  should  be  abolished.  There  are  no  generally  accepted 
forms  of  croj^s-sectioning  for  the  common  inatf-rials  even,  and  as  for 
the  less  common  materials,  almost  every  draftsman  feels  free  to  nsp 
the  form  that  appeals  most  to  his  fancy.  In  all  cases  the  material 
should  be  plainly  specified  by  name. — Editor. 


f^achinery.  N.  K 
Fig.  6.    Detail  Dra-wing  used  in  connection  wflh  more  Advanced  Work 

the  results  when  the  conditions  under  which  we  started  are 
taken  into  consideration.  The  course  as  outlined  In  the  fore- 
going would  probably  not  work  so  well  in  another  case,  as 
everything  depends  upon  the  men  and  the  conditions,  but  It 
will  doubtless  have  suggestive  value. 

*     *     * 

Referring  to  the  item  published  in  the  .Tuly  number  of  Ma- 
CB3NEKY  on  the  use  of  "victimized  power"  in  operating  penny- 
in-the-slot  machines,  in  which  it  was  made  apparent  that  the 
action  of  the  operator  was  a  necessary  element  In  the  suc- 
cess of  such  machines,  attention  is  called  to  an  article  In 
the  July  3  number  of  the  Saturday  Evening  Post  by  Mr. 
Frederick  Thompson,  in  which  he  points  out  that  this  is  a 
prime  factor  in  the  success  of  all  amusement  enterprises. 
Those  enterprises  are  most  popular  in  which  the  people  amuse 
themselves,  the  apparatus,  game  or  device  being  such  that 
the  chief  factors  in  the  sport  are  the  people  taking  part.  The 
tickler,  witching  waves,  shoot  the  chutes,  and  other  devices 
that  have  proven  enormously  popular  afford  as  much  or  more 
amusement  to  the  onlookers  as  to  those  who  participate  in 
the  games. 
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ELEMENTS  OF  ASSEMBLING  OPERATIONS* 

AI.KUED  Sl'ANOENBEHOl 

The  machine  shop  operations  nsually  discussed  by  various 
Avriters  have  been  almost  entirely  associated  with  machine 
worlt.  Aside  from  this,  and  a  factor  of  equal  importance,  is 
the  subject  of  assembling.  In  its  broadest  sense,  assembling 
may  be  defined  as  the  operation  of  ionibining  and  adjustin.i; 
the  separate  parts  of  each  unit  in  such  a  manner  that  these 
units,  when  in  coniliination.  will  properly  perform  a  predeter- 
mined function.  'I'lie  operation  of  fitting  is  often  included  in 
tlie  work  of  assembling;  under  ideal  conditions,  however,  a 
distinct  line  of  demarcation  can  be  drawn,  so  that  tlie  term 
"fitting"  will  only  apply  to  the  operation  of  machining. 


Fig.  1.     Method  of  Gaging  Clearances  for  Spindle  Gears  in  a. 
Lathe  Headstock 

The  purpose  of  this  article  is  to  show  the  possibilities  that 
lie  in  developing  methods  of  assembling  that  will  ensure 
accuracy,  economy  and  standardization,  but  before  giving  any 
concrete  examples,  it  will  be  well  to  consider  briefly  the 
elements  that  directly  affect  the  cost  of  assembling  operations. 
The  determination  of  proper  methods  and  processes  of  assem- 
bling are  peculiarly  difficult,  since  the  elements  of  human 
judgment  and  skill  enter  so  largely  into  this  work.  It  is  a  far 
more  puzzling  proposition  than  that  of  analyzing  and  deter- 
mining the  best  method  for  machining  any  particular  part. 
For  this  reason,  the  study  of  assembling  work  requires  par- 
ticular care  and  especially  keen  analysis. 

The  Three  Factors  Leading-  to  Economical  Assembling- 
Accurate  drawings,  accurate  machine  work  and  the  use  of 
jigs  and  gages,  are  at  the  foundation  of  economical  assem- 
bling. Without  these  factors,  the  term  "manufacturing."  used 
in  its  limited  sense,  really  does  not  apply  to  the  scheme  of 
production.  Much  has  been  written  on  methods  of  dimen- 
sioning drawings  and  the  use  of  limits  as  tending  to  accurate 
and  at  the  same  time  cheap  production,  so  that  little  need  be 
said  here  on  the  subject.  The  system  of  giving  all  unim- 
portant dimensions  in  inches  and  common  fractions  thereof, 
and  expressing  precise  dimensions  in  tliousandths  of  an  inch 
with  the  permissible  limit  of  variation,  is  worthy  of  wider 
application.  This,  coupled  with  a  tliorough.  system  of  inspec- 
tion, will  insure  that  the  parts  function  pi-opeily  when  assem- 
bled, besides  preventing  a  choice  of  methods  in  machining 
that  may  entail  a  vast  amount  of  work  when  less  elaborate 
methods  will  produce  a  job  that  is  good  enough  for  the  pur- 
pose. While  the  use  of  limits  on  drawings  has  been  unsuccess- 
ful in  many  casefe,  the  principal  cause  of  its  failure  probably 
has  been  due  to  an  injudicious  selection  of  the  ma.vima  and 
minima  for  different  classes  of  work. 

In  oi'der  to  insure  the  accuracy  of  the  machine  wori;,  it  is 
absolutely  necessary  to  provide  for  a  thorough  system  of 
inspection  in  the  machine  departments.  Some  manufacturers 
only  provide  for  inspection  of  the  finished  product  and  refuse  * 
to  admit  the  advisability  of  adopting  the  broader  plan.  To 
state  an  important  point  which  the  author  shall  want  to 
emphasize,  we  must  always  keep  in  mind  not  only  the  possi- 
bility of  wasted  money  fhrougli  excessive  time  in  having  to 

•For  afldltlonjii  infonnntlon  rm  flils  subject,  sco  Macuinf.ry  foi- 
I-Vbninry.  lOOfl.  -'Appllt-nlinn  of  l.lfllni;  DovIcpr  to  Asscmlillnir  Worii," 
and    April,    1110!).     -r.iilioi'-Snvlnp    ripvlccs    fiu-    ScrniiliiK   '"ipi'i'MlTons." 

'    ,\(irlrrss:    it.'M    W.  TAh  St.,  Plnliiflolil.  N.  .T. 


"lit"  tiie  parts  in  the  assembling  department  due  to  poor  ma- 
chining, but  especially  the  waste  of  valuable  time  In  having  to 
wait  for  parts  to  be  replaced  that  have  been  spoiled  in  mailiin- 
ing,  the  error  not  being  discovered  until  ready  for  use.  In 
brief,  it  is  short-sighted  to  imagine  for  one  moment  (hat  any- 
thing like  economical  results  will  be  obtained  in  asscmliling 
unless  this  provision  is  made. 

The  great  value  of,  and  necessity'  for,  jigs  and  fixtuies  on 
duplicate  work  and  their  bearing  on  the  cost  of  assembling 
is  too  well  recognized  to  need  any  further  comment  here. 

Method  of  Investlgration  and  Analysis 
First  of  all,  a  careful  analysis  of  the  assembly  drawings 
sliould  be  made  in  order  to  thoroughly  understand  the  purpose 
of  every  part  of  a  machine.  This  is  an  important  considera- 
tion and  will  lead  to  the  adoption  of  metliods  that  will  pre- 
vent undue  accuracy  and  unnecessary  expense  (-onsequent 
thereto.  It  is  a  mistake  to  accurately  align  and  fit  parts  that 
may  be  said  to  "fit  a  hole  in  the  air."  The  time  needed  for 
this  can  be  more  profitably  spent  on  those  parts  that  require 
accuracy  and  refinement.  The  pui-pose  of  every  part  should 
be  studied;  the  operation  necessary  to  produce  it  can  then  be 
regulated  accordingly. 

A  matter  that  should  receive  careful  attention  is  the  (pies- 
tion  of  rigidity  in  fits.  Those  of  us  w-ho  have  "been  thiough 
the  mill"  are  painfully  aware  of  the  fact  that  most  workmen 
fail  to  distinguish  the  difference  in  rigidity  required  in  the 
fit  of  a  lathe  spindle  from  that  ne>-essary  in  the  case  of  a  shaft 
for  operating  a  clutch  lever.  An  illustration  in  support  of 
this  statement  is  afforded  in  the  case  of  an  automatic  machine 
that  recently  came  under  the  writer's  observation.  The  ma- 
chine in  question  was  built  by  a  manufacturer  having  a  reputa- 
tion for  turning  out  very  accurate  work;  in  fact,  the  fits  were 
so  tight  that  at  times  certain  members  of  the  feed-stop  mechan- 
ism would  fail  to  function  pi-opeily  with  the  result  that  a  part 
of  the  machine  would  be  wrecked.  After  these  members  were 
fitted  free  enough,  no  further  trouble  was  experienced. 

Varying  conditions  make  the  determination  of  proper  fits 
and  adjustments  in  assembling  work  a  question  of  experience 
and  judgment.  As  a  general  proposition,  sliding  or  revolving 
machine  elements  that  do  not  affect  the  accuracy  of  the  ma- 
chine's product  should  be  fitted  perfectly  free,  so  that  there 
will  be  no  indication  of  the  parts  working  stiff.  This  applies 
especially  to  spring-  or  hand-operated  mechanisms.    Sometimes, 


Fig.  2.    Jig  for  DriUing  Pin-holes  in  Collars  on  Iheir  Shaft,  to 
insure  Interchangeability 

however,  the  fact  that  these  elements  are  apparently  fitted  or 
adjusted  too  tight  can  be  attributed  to  their  being  out  of 
proper  alignment. 

The  next  logical  step  in  the  study  of  the  drawings  will  be  to 
map  out  systematic  and  well-defined  methods  and  iirocesses  of 
assembling  so  that  the  parts  may  be  quickly  and  cheaply  assem- 
bled, all  will  be  in  their  proper  relation  to  each  other,  and 
that  the  alignment  of  the  various  parts  will  be  perfect  within 
the  required  limits.  Various  ways  of  accomplishing  the  object 
sought  will  present  themselves  successively;  unless  special 
considerations  prevent  it,  the  process  that  will  accomplish  the 
object  sought  in  the  most  direct  manner  is  the  one  to  be 
chosen.  This  consideration  shows  the  importance  of  a  thor- 
ough knowledge  of  modern  methods,  the  facilities  at  com- 
mand, the  organization  itself,  and  special  tools  and  appliances. 

General  Requirements  for  Efficient  Work 
The    diawings    must    always    be    followed.      No    deviations 
sliould  be  permitted.     If  any  mistake  is  discovered  or  change 
found  necessary  in  the  interest  of  economical  assembling,  therh 
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these  corrections  should  be  approved  by  responsible  parties 
and  made  on  the  dra-nings.  The  importance  of  this  is  at  once 
apparent.  Standardization  without  observing  this  rule  is  im- 
possible, and  neglect  of  it  will  result  in  lax.  inaccurate,  and 
totally  misleading  methods  of  production.  Again,  in  case  of 
repairs,  the  new  parts  can  be  finished  to  the  drawings  with 
the  assurance  that  they  will  fit  properly.  The  drawings  should 
always  indicate  the  method  of  oiling  a  mechanism,  as  this 
matter,  If  left  to  the  judgment  of  the  assembler,  may  result 
in  an  inefficient  system  of  lubrication. 

If  any. errors  are  found  to  exist  as  a  result  of  mistake  in 
patterns  or  fault  in  casting,  then  these  mistakes  should  be 
taken  care  of  at  once,  so  as  to  prevent  a  repetition  on  succeed- 
ing pieces.  In  the  case  of  clearances  this  will  prevent  unneces- 
sary "carving"  to  be  done  either  by  chipping  or  machining. 
In  many  instances,  however,  when  the  clearance  allowed  on 
rough  castings  is  small  and  the  design  will  not  permit  a 
change,  it  is  unreasonable  to  expect  avoidance  of  "carving." 


Maet<inny.S.T 


Fig.  3.    mustrating  a  Case  where  the  Micrometer  can  be  used 
advantageously  for  Length  Measurements 

Such  cases  should  be  anticipated  before  any  assembling  opera- 
tions are  commenced,  and  the  necessary  clearance  made  by 
•chipping  or  machining  so  as  to  prevent  having  to  take  the 
work  apart.  , 

This  principle  is  clearly  illustrated  in  Fig.  1,  which  shows  a 
lathe  head-stock.  For  special  reasons  the  clearance  allowed 
in  the  head-stock  casting  for  certain  gears  that  run  on  its  main 
spindle  is  very  small.  The  gage  for  testing  this  clearance 
consists  of  a  hollow  arbor  B  having  a  locating  flange  C. 
Mounted  on  this  arbor  and  free  to  turn  between  the  collars  D 
is  the  gage  casting  E,  which  has  a  contour  1/16  of  an  inch 
larger  than  that  of  the  gears  above  referred  to.  By  turning 
the  gage  it  is  very  quickly  determined  whether  there  are  any 
irregularities  on  the  head-stock  casting  to  be  chipped  off.    The 
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Pig.  4.    Example  of  Work  where  some  Pitting  is  left  for  tbe  Assembler 

advantages  of  using  this  gage  are  that  the  irregularities  can 
be  more  easily  seen  than  by  using  the  gears  and  spindle;  any 
necessary  chipping  is  done  before  the  assembling  operations 
are  commenced;  and  the  gage,  being  light,  is  quickly  and 
easily  nandled. 

Much  profitable  study  can  be  given  the  question  of  substi- 
tuting the  machining  process  for  operations  that  are  usually 
performed  by  hand,  such  as  chipping,  filing,  etc.  Oil  grooves 
should  be  machine  cut  on  all  pieces  that  can  conveniently  be  ^ 
handled  on  a  machine;  tap  holes  can  be  tapped  cheaper  on  a 
machine  than  by  hand,  except  in  the  case  of  very  small  holes 
in  large  pieces;  set-screw  holes  in  shafts  should  be  drilled  on 
a  drill  press.  The  halftone,  Fig.  2,  illustrates  the  method  of 
locating  and  drilling  collars  on  a  shaft  in  interchangeable 
work. 

One  example  will  suffice  to  show  the  possibilities  of  saving 
-time  in  this  direction.     For  many  years  it  had  been  the  prac- 


tice of  a  certain  machine  tool  builder  to  chamfer  the  threads 
on  all  split-feed  screw  nuts  by  chipping  and  filing.  It  will 
be  understood  that  this  is  necessary  in  the  case  of  split  nuts 
so  as  to  permit  their  opening  and  closing  on  the  feed  screw, 
the  chamfer  being  at  the  joint.  On  a  certain  size  nut  it 
formerly  took  twenty  minutes  per  pair  by  the  hand  method. 
The  same  size  is  now  milled,  using  two  cutters  simultaneously, 
in  one  minute  per  pair,  which  includes  clamping  and  remov- 
ing the  work. 

It  is.  of  course,  unreasonable  to  expect  to  entirely  do  away 
with  these  hand  operations,  but  in  many  instances  to-day  much 
of  the  chipping,  filing  and  scraping  could  be  avoided  if  proper 
attention  was  given  to  the  matter.  Probably  the  most  notable 
example  of  the  tendency  in  this  direction  is  afforded  in  the 
manufacture  of  automobiles,  where  the  hand  operations  con- 
sist merely  in  combining  and  adjusting  the  various  elements. 

Standardization 

Standardization,  as  already  pointed  out  and  emphasized,  is 
one  of  the  "secrets"  of  economical  assembling.  It  is  a  matter 
of  common  knowledge  that  interchangeable  manufacturing  is 
really  economical  manufacturing,  and  yet  in  many  instances 
its  fullest  possibilities  are  not  realized.  There  are  many  shops 
to-day  that  still  cling  to  the  old  custom  of  "making  every 
piece  like  itself."  The  practices  of  leaving  stock  for  adjust- 
ment on  the  hubs  of  bevel  gears,  facing  off  the  ends  of  bear- 
ings to  no  particular  dimension,  planing  taper  packings  to 
fit  slides  that  are  not  planed  to  gage  and  adjusting  parts  to 
fit  others  that  are  not  standard,  must  be  eliminated  if  eco- 
nomical results  are  expected.  Some  very  simple  form  of  gage, 
such  as  an  inside  or  outside  micrometer,  will  enable  work  of 
this  character  to  be  machined  standard  and  made  practically 
interchangeable  at  a  fraction  of  the  cost  in  assembling. 

An  example  is  given  in  Fig.  3  to  illustrate  this  point;  A 
represents  an  engine  lathe  head-stock  having  a  back-gear  quill 
B  running  between  the  eccentric-shaft  bearings  as  shown.  The 
length  C  of  the  bearings  and  the  eccentric  bushings  can  be 
made  to  an  outside  micrometer,  while  an  inside  micrometer 
is  used  to  measure  the  length  D  between  the  bearings,  the 
proper  allowance  being  made  on  the  quill  for  a  running  fit. 
An  ordinary  scale  is  used  to  take  the  measurements  E,  F  and 
G,  and,  if  care  is  exercised,  the  gear  and  pinion  on  the  quill 
will  line  up  with  those  on  the  main  spindle,  if  the  same  precau- 
tions are  taken  in  the  case  of  the  spindle  shoulders  and  gears. 

The  experienced  man  will  smile  at  the  idea  of  these  quills 
having  to  be  adjusted  by  the  assembler,  but  the  author  recently 
visited  a  shop  building  small  engine  lathes  where  this  practice 
was  still  in  vogue. 

Errors  in  measurements  of  length  are  far  more  likely  to 
occur  and  cause  trouble  in  assembling  than  errors  in  diameter. 
This  is  probably  due  to  the  fact  that  in  the  latter  case  instru- 
ments of  precision,  such  as  the  micrometer  or  limit  gage,  are 
in  more  common  use.  Standard  length  gages  are  indispensable 
on  interchangeable  work,  although  in  instances  similar  to  that 
referred  to  in  Fig.  3  scale  measurements  are  accurate  enough. 
The  fact  is  that  few  workmen  can,  or  really  do,  work  nearer 
than  1/3^:  inch  with  a  scale. 

However,  there  are  cases  met  with  in  assembling  where  it 
is  not  practicable  to  machine  all  the  parts  standard,  owing  to 
the  fact  that  a  number  of  conflicting  elements  enter  into  the 
problem,  and  make  it  advisable  to  leave  stock  for  adjustment 
on  certain  pieces.  A  concrete  example  is  afforded  in  the  case 
of  a  planer  reversing  mechanism,  which  is  illustrated  in  Fig.  4. 
It  is  obvious  that  the  rocker  A  must  swing  through  a  certain 
definite  arc,  the  amplitude  being  limited  by  the  movement  of 
the  belt  shifter  cam  (not  shown)  aod  controlled  by  the  lengths 
of  the  dogs  B  and  C.  It  is  at  once  apparent  that  there  are  a 
number  of  measurements  which  must  be  considered;  a  dis- 
crepancy in  any  one  of  them  would  make  a  difference  in  the 
working  of  the  mechanism,  and  the  easiest  and  quickest  way 
to  fit  the  dogs  is  to  swing  the  rocker  in  one  extreme  position 
and  scribe  a  line  on  the  corresponding  dog  representing  the 
cam  face  on  the  rocker;  then  repeating  the  operation  in  the 
other  extreme  position  of  the  rocker.  The  dogs  are  then  taken 
off  and  sawed  close  to  the  line,  after  which  the  surfaces  are 
smoothed  with  a  file  and  the  steel  members  removed  for  the 
purpose  of  hardening. 
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Duplication 

The  iliiplioiitloii  of  purls  in  qimiititles  is  iiiuilher  sli'i)  in 
econoiniral  mnnul'actiiring.  For  spet'ial  reasons  it  may  not  be 
advisable  to  build  the  complete  machine  for  stock,  but  in 
nearly  every  instance  the  standard  parts  can  be  assembled  in 
lots  and  kept  in  stock  ready  to  be  placed  on  the  bed  o!  the 
machine  when  ordered.  The  advantaRes  are  nuuiy.  First, 
a  large  rednclion  in  initial  cost  results  because  of  tliis  pro- 
ihiction  in  quantities.  This  is  due  to  the  fact  that  the  same 
operations  can  be  performed  on  a  number  of  pieces  in  succes- 
sion. Again,  the  iiossibilily  of  always  having  these  parts  on 
hanil  when  wanted  means  quicker  deliveries. 

Metliods  and  Processes  of  Assembling- 
The  methods  and   processes  of  assembling  will,   of   ciuirse, 
vary  with  the  character  of  the  work  and  the  design  of  the  ma- 
chine, so  that  it  is   impossible  to  outline  any  comprehensive 
system  with  the  tnought  that  it  could  successfully  be  applied 
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A  Case  where  some  Machine  "Work  is  done  after  the  'Work 
is  partly  assembled 


to  all  conditions  alike.  Indeed,  a  blind  adherence  to  certain 
rules  is  liable  to  be  a  serious  detriment.  It  is  possible,  how- 
ever, to  lay  down  a  few  fundamental  principles  which  can 
safely  be  followed  and  which  are  adaptable  to  many  differing 
conditions. 

As  was  previously  stated,  the  design  and  construction  of  a 
machine  are  intimately  correlated,  as  becomes  apparent  when 
special  methods  needed  for  its  construction  have  not  been 
taken  into  account.  For  this  reason,  the  designer  should  con- 
tinually be  impressed  with  the  importance  of  bringing  out 
the  best  possibilities  of  manufacture,  both  as  to  ease  aud 
cheapness  of  assembling,  as  well  as  machining.  The  tendency 
of  modern  machine  design  is  toward  the  unit  system  of  con- 
struction in  which  the  various  units  comprising  the  driving 
members,  feed  members,  etc.,  are  self-contained,  being  placed 
in  gear-boxes  and  bolted  to  the  bed  of  the  machine.  This 
feature  enables  the  various  units  to  be  assembled  independently 
and  simultaneously,  and  is  an  important  consideration,  since 
the  shortest  possible  time  in  which  any  particular  machine 
can  be  assembled  depends  upon  the  number  of  operations  that 
can  be  carried  on  at  the  same  time.  The  most  notahle  exam- 
ples of  the  unit  system  of  design  are  afforded  in  modern  drill- 
ing and  milling  machines. 

On  the  other  hand,  when  the  design  is  such  that  the  parts 
are  more  or  less  interdependent,  it  is  possible  to  separate  or 
classify  into  groups  the  various  members  so  that  the  unit 
system  of  assembling  can  be  followed  to  a  certain  extent. 
This  is  especially  true  of  interchangeable  manufacturing  wliere 
the  necessity  of  adjustment  is  eliminated. 

This  important  feature  should  be  emphasized  that,  In  assem- 
bling work,  it  is  highly  advisable  to  provide  for  the  same  rigid 
sub-division  of  labor  that  exists  in  the  modern  machine  de- 
partment. Thus,  the  operations  involved  in  assembling  the 
units  should  be  separated  from  the  erecting  process  on  the 
beds.  In  large  shops  these  processes  are  carried  on  in  dif- 
ferent departments. 

The  operations  involved  in  assenihliiii;,  such  as  chipping, 
filing,  scraping  and  fitting,  are  usually  performed  either  at 
the  vise  and  bench  or  on  the  floor,  depending  on  the  size  or 
weight  of  the  work;  hence  the  name  vise,  bench  and  floor 
work. 

Bench  work  is  of  a  lighter  nature  than  floor  woik,  though 
It  may.  and  often  does,  include  the  entire  assembling  process 
wi'.en  the  detail  is  small,  and  in  case  of  large  work  many  of 
the  smaller  parts  are  assembled  at  the  bench  and  arc  tlien 
tiil»en  to  the  floor  and  adjusted  to  the  other  parts. 


I'^lcor  work  includes  the  erecting  and  assembling  of  heavy 
niachines,  and  the  niachining  of  parts  too  heavy  or  too  large 
to  be  operated  on  in  the  stationary  machine  tools. 

In  general,  llie  sequence  of  operations  is  somewhat  as 
follows:  Work  coming  into  the  assembling  department  from 
tlio  various  sources  should  have  all  the  machining  operations 
c(Miii)letcd,  the  only  exceptions  being  in  cases  where  it  is 
absolutely  necessary  to  leave  stock  for  adjustment  and  where, 
owing  to  the  fact  that  some  parts  are  interdependent,  it  is 
not  possible  to  carry  en  all  the  operations  of  machining  at 
one  time,  A  concrete  example  illustrating  the  latter  case  is 
shown  in  Fig.  n.  It  i.s  obvious  that  it  would  not  be  prac- 
ticable to  bore  the  shaft  hole  .4.  until  the  scraping  operation  is 
completed  on  the  bed  and  carriage.  In  this  particular  case  the 
support  is  bored  in  place  on  the  bed. 

The  preliminary  assembling  operations  of  such  parts  as  are 
interdependent  consist  of  the  chipping,  scraping  and  aligning 
operations.  Should  chipping  be  necessary  on  parts  that  re- 
(luire  scraping,  then  the  chipping  must  be  perfoimed  first  in 
order  to  avoid  having  to  take  the  work  apart  and  to  prevent 
the  possibility  of  springing  the  pieces.  iNext  in  order  are  the 
scraping  operations  on  such  members  as  slides,  carriages,  ways 
on  beds,  spindle  bearings,  etc.  This  is  to  facilitate  the  lining 
up  operations.  On  small  work,  the  use  of  special  surface  plates 
enables  the  pieces  to  be  scraped  and  made  practically  inter- 
changeable without  having  to  try  the  pieces  together,  while 
on  large  work  the  element  of  spring  in  large  surface  plates, 
besides  other  considerations,  precludes  their  use.  Special 
lifting  and  pulling  devices  such  as  those  described  in  the 
writer's  articles  in  the  February  and  April  issues  of  Machinery 
will  greatly  facilitate  the  work  of  scraping. 

The  determination  of  methods  tor  quickly  and  easily  lining 
up  the  various  brackets,  shafts,  etc.,  is  a  matter  that  should 
receive  careful  thought.  Wliether  or  not  jigs  aud  fixtures  are 
used  will  determine  to  a  large  extent  the  processes  employed, 
although  the  final  alignment  of  the  brackets  and  bearings 
before  the  dowel  pin  holes  are  reamed,  will  be  much  the  same 
in  either  case,  the  use  of  jigs  saving  the  laying  out  of  the 
screw  holes.  The  halftone.  Fig.  6,  illustrates  this  principle 
and  shows  the  method  of  aligning  the  brackets  and  feed-box 
on   the   head   end   of   a   turret    lathe  bed.     Separate   jigs   are 


Fig.  6.    Method  of  Aligning  Bracket  and  Feed  Box  on  the  Head 
End  of  a  Turret  Lathe 

used  for  each  member  in  drilling  the  clearance  and  tap  holes 
and  in  boring  the  shaft  bearing  holes.  To  align  the  bracket 
members  on  the  bed  for  the  purpose  of  drilling  and  reaming 
the  dowel  pin  holes,  special  arbors  are  ustni  to  bring  the  shaft 
bearings  in  the  brackets  and  gear-box  in  line  with  correspond- 
ing bearings  in  the  bed.  With  the  clamping  screws  only 
tigutened  sufliciently  to  hold  the  various  members  in  place, 
the  brackets  are  shifted  slightly  to  permit  the  arbors  to  be 
turned  freely  by  hand,  which  indicates  that  all  the  bearings 
are  in  proper  alignment.  The  clamping  screws  are  then  tight- 
ened down,  and  the  pinning  operations  completed.  It  shoulil 
be  explained  that  the  gear-box  cover  is  in  place  on  its  base 
during  these  operations;  in  Fig.  (!  it  is  shown  on  top  of  llio 
bed   for  the  purpose  of  showing  the  arbors  more  clearly. 

If  jigs  were  not  used,  as  explained  above,  the  brackets  aud 
gear-box  would  have  to  be  lined   up  and   held   by  clamps   for 
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the  purpose  of  marking  off  the  screw  holes  in  the  bed.  Inci- 
dentally, the  method  of  setting  the  stud  C  with  reference  to 
Its  slot  for  the  connection  D  is  shown.  The  sheet-iron  gage  E 
supports  and  locates  the  connection  from  the  stud  F. 

In  cases  similar  to  that  in  Fig.  6  where  it  would  be  neces- 
sary to  remove  tlie  shafts  and  gears  in  order  to  line  up  the 
brackets,  it  is  advisable  to  perform  this  operation  first.  Other- 
wise, the  units  can  be  assembled  complete,  and  then  lined  up 
on  the  bed. 

The  operation  of  assembling  the  individual  units  merely 
involves  the  chipping  of  oil  grooves,  hand  reaming,  fitting  of 
keys,  etc.,  and  combining  the  various  elements.  Whether  the 
units  are  sent  to  the  storeroom  or  directly  to  the  erectors,  all 
operations  of  fitting  and  adjusting  should  be  completed  as  far 
as  possible.  This  will  prevent  the  erectors  from  losing  time  by 
having  to  run  to  the  vise  and  bench  to  fit  the  parts.  Thus, 
in  the  manufacture  of  lathes,  the  head-stocks,  tail-stocks,  rests, 
aprons,  etc..  are  assembled  as  complete  units  and  are  then  sent 
to  the  erector  to  be  fitted  onto  the  lathe  bed. 

All  work  on  the  beds  and  such  as  cannot  be  performed  when 
the  units  are  fitted,  is,  of  course,  done  by  erectors.  This 
includes  the  scraping  of  the  larger  pieces,  the  lining  up  opera- 
tions as  already  explained  and  the  final  adjustments  and  test- 
ing of  the  complete  machine. 

The  principal  point  to  be  observed  on  erecting  work  is  to 
plan  the  method  of  combining  and  adjusting  the  various  units 
on  the  bed  of  the  machine  so  as  to  avoid  having  to  take  the 
work  apart,  due  to  neglect  of  some  vital  point.  The  practice 
of  taking  the  work  apart  unnecessarily  shows  lack  of  fore- 
thought in  planning  the  methods  and  processes  of  assembling 
and  emphasizes  the  principle  already  outlined  of  mapping  out 
the  sequence  of  operations  before  hand. 

A  very  careful  consideration  of  all  these  problems  and  a 
serious  attempt  to  solve  them  scientifically  will  bring  surpris- 
ing results.  It  hardly  seems  necessary  to  argue  in  favor  of 
the  adoption  of  the  methods  and  processes  advocated,  since 
the  experienced  man  will  at  once  recognize  them  as  being  the 
most  natural  to  follow.  Yet  the  lack  of  effort  to  accomplish 
these  results  in  most  well-run  shops  (to  say  nothing  of  the 
poorly  managed)  is  as  singular  as  it  is  prevalent.  In  place  of 
haphazard,  inefficient  methods  must  be  substituted  those  that 
will  lead  to  the  adoption  of  standards  proven  by  experiments 
and  experience  to  be  efficient,  and  these  must  be  adhered  to 
without  deviation. 

4        *        * 

A  German  professor  in  a  lecture  on  the  chemical  relations 
of  aerial  navigation  pronounces  helium  to  be  the  ideal  gas 
for  lighter-than-air  airships.  The  professor  points  out  that  the 
gas  is  uninflammable  and  that  it  can  stand  a  cold  of  — 268.5 
degrees  C.  without  liquefaction.  The  first  quality  would,  of 
course,  be  valuable,  but  as  regards  the  second  quality,  its 
value  is  doubtful,  as  aerial  navigation  is  not  likely  to  put 
such  a  test  on  the  gas  used,  and  it  would  be  interesting  to 
know  where  the  professor  expects  that  the  airships  would  be 
subjected  to  such  a  temperature,  and  also  how  he  would  ex- 
pect the  navigators  to  survive.  Besides,  the  professor  ought 
to  have  pointed  out  how  to  get  the  helium.  The  small  quan- 
tity of  one  hundred  gallons  possessed  by  the  Leyden  Univer- 
sity is  not  intended  for  public  consumption.  The  professor, 
therefore,  realizing  the  impracticability  of  helium,  cheerfully 
advises  the  making  of  experiments  with  superheated  steam! 

*     *     # 

The  first  steel  plant  south  of  Mexico  is  being  built  at  Cor- 
ral, Chile,  and  is  expected  to  be  ready  for  operation  early 
in  1910.  The  daily  capacity  will  be  200  tons.  The  machin- 
ery for  this  steel  plant  is  principally  of  French  manufacture. 
A  fine  quality  of  iron  ore  is  found  in  large  quantities  within 
five  miles  of  the  plant,  and  for  fuel  will  be  used  charcoal 
produced  from  the  extensive  forests  in  the  vicinity;  it  is 
proposed  to  produce  iron  and  steel  of  the  highest  quality. 
It  is  expected  that  the  opening  of  the  steel  plant  will  encour- 
age the  development  of  many  other  industries  that  are  de- 
pendent upon  the  iron  and  steel  industries  for  raw  materials. 
This  will  open  a  market  for  industrial  machinery,  and  Ameri- 
can manufacturers  should  keep  in  close  touch  with  Chilian 
development  for  the  next  few  years.  Machinery  enters  the 
country  free  of  duty. 


THE  MANUFACTURE  OF  GAGES* 

T- Square 

The  introduction  of  our  present  gage  system  was  made 
necessary  by  the  development  of  our  modern  methods  in  the 
manufacture  of  interchangeable  parts;  a  complete  system  of 
gages  is  absolutely  essential  to  the  accurate  and  economical 
production  of  interchangeable  parts  in  large  quantities.  Some 
manufacturers  have  been  slow  to  recognize  the  necessity  of 
absolute  interchangeability  in  their  products.  This  has 
been    particularly   true   of   some  machine   tool   makers;    who 


Fig.  1.    Plug  and  Ring  Gages  of  Approved  Construction 

has  not  seen  half  a  dozen  lathes  of  one  make  and  pattern 
in  the  same  shop  where  not  even  chucks  were  interchange- 
able? 

Probably  no  class  of  manufacturers  has  more  fully  re- 
alized the  necessity  of  absolute  interchangeability  than  the 
makers  of  small  firearms,  and  to  gun  makers  is  due  much  of 
the  credit  for  the  development  of  gaging  systems  and  the 
training  of  highly  efficient  gage-makers.  The  standard  meth- 
ods adopted  by  them  can.  with  slight  modifications,  be  ad- 
justed to  fill  the  requirements  of  any  manufacture:  but  the 
slow  adoption  of  gaging  systems  is  largely  due  to  the  manu- 
facturer's prejudice  which  is  often  strengthened  by  ignorant 
or  incompetent  foremen  who  decry  anything  that  savors  of 
improvement,  impelled  by  motives  of  fear  that  any  innovation 
might  carry  beyond  the  narrow  groove  of  their     capabilities. 

Principles  of  Development  of  a  Gaging'  System 
The  manufacturer  who  contemplates  the  establishment  of 
a  gaging  system  must  use  the  greatest  care  in  the  selection 
of  his  designer,  for  the  question  of  economy  hinges  on  the 
experience,  foresight  and  ingenuity  of  the  latter.  The  de- 
signer should  be  a  man  familiar  with  shop  methods,  and 
must  be  on   good   terms  with  the  men  with   whom   he  must 
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Fig.  2.    Plug  Gages  and  Handles 

cooperate.  In  this  way  he  will  be  able  to  gather  considerable 
information  which  will  be  of  great  assistance  to  him  in  the 
production  of  efficient  results. 

The  designer  must  satisfy  himself  that  each  piece  being  ma- 
chined is  handled  to  the  best  advantage,  and  that  each  cut 
or  operation  is  in  proper  sequence.  Having  done  this  he  can 
then  lay  out  his  gages  in  such  a  manner  that  each  operation 
will  have  its  own  equipment,  independent  of  other  operations. 
thus  insuring  uninterrupted  progress  of  the  work. 

In  machining  parts  intended  to  be  interchangeable  it  is 
necessary  first  to  establish  certain  working  points  which  are 
maintained  throughout  the  entire  series  of  operations.  In  some 
cases  the  working  point  must  be  shifted  during  the  progress 
of  the  work,  through  the  creation  of  a  more  Important  point 
after  the  taking  of  some  cut,  or  the  necessity  of  cutting  away 
the  original  point.     Very  often  two  holes   (not  always  neces- 

♦  For  additional  information  on  this  and  kindred  subjects,  .sec  the 
following  articles  previousl.v  published  in  Machinery  :  A  Few  Sug- 
gestions in  Tool-Making.  May.  1904 :  Lapping  Flat  Work  nnd  Gage 
Jaws.  Novembei-.   inOT  ;   Making  Thread  Gages.   February.  lOO.S. 
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sary  to  the  completion  of  the  work),  drilled  and  reamed  in 
the  piece,  are  used  for  locating  it  on  pins  inserted  in  the  vari- 
ous Jigs  and  tixtures,  thus  bringing  each  piece  in  like  rela- 
tion to  the  (lilting  tool  after  the  proper  setting  has  been 
established.  And.  again,  it  is  sometimes  found  expedient  to 
use  one  hole,  and  one  surface,  or  one  end  and  one  side  as 
holding  points,  and  the  designer  must  ever  bear  in  mind  that 
he  must  gage  from  the  same  point  from  which  the  piece  is 
located  or  held,  whenever  it  is  possible  to  do  so,  although, 
of  course,  there  are  exceptions  to  this  rule. 

Should  the  parts  on  completion  of  the  machining  opera- 
tions be  required  to  pass  through  a  system  of  inspection,  be- 
fore being  assembled  as  a  whole,  which  is  the  custom  in 
some  lines  of  manufacture,  the  gage  designer  is  confronted  by 
an  entirely  different  set  of  conditions.  He  has  then  to  do 
with  the  finished  piece,  and  does  not  consider  the  intermediate 
stages.  He  should  study  the  mechanism  of  the  assembled 
machine,  and  must  understand  the  function  of  each  piece,  and 
the  relation  it  bears  to  all  other  parts;   then  will  he  first  be 


Fig.  3.    Lap  and  Lap-holders  used  tor  Making  Plug  Gages 

able  to  produce  gages  which  will  correctly  test  the  vital 
points,  with  accurately  established  limits  of  tolerance. 

The  next  essential  to  the  economical  inspection  of  parts  is 
to  limit  the  number  of  gages  to  as  few  as  possible;  when 
considering  that  parts  are  often  made  in  lots  of  from  5,000 
to  50.000,  and  each  piece  is  to  be  inspected,  the  importance 
of  this  will  be  readily  understood.  It  is  common  practice  to 
combine  gages  of  tlie  simpler  forms,  such  as  a  series  of  snap 
gages,  or  snap  and  profile  gages,  on  the  same  plate;  or  a 
number  of  ring  gages  inserted  in  a  plate  also  bearing  snap 
or  even  profile  gages.  It  is  not,  however,  good  practice  to 
combine  profile  gages  with  any  other  type,  as  their  longevity 
is  much  greater  than  that  of  any  other  form. 

It  is  on  the  manufacture  of  the  simple,  but  much  used 
plug  and  ring  gages  we  shall  treat  in  this  article,  not  with 
the  old  time  machine  shop  conception  of  a  gage,  as  some- 
thing unquestioned    (but  often  questionable)   as  to  accuracy. 
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Pig.  4.    Design  of  Lap  and  Lap-holders  fop  Making  Plug  aages 

to  be  locked  up  in  the  boss'  desk  and  brought  forth  only  on 
slate  occasions,  and  given  out  with  many  solicitations  for  its 
care,  and  its  safe  return;  but  as  something  made  in  quanti- 
ties, to   be   used,   worn   out  and   replaced. 

The  Making  of  Plug  Qages 
Our  earliest,  and  in  some  cases,  our  latest,  recollection  of 
a  plug  gage   is   an   unwieldy  affair,  either  knurled   or   fluted 
on   the  handle  end,  and  made  of  solid   tool  steel  throughout, 


expensive  to  make  and  clumsy  to  handle,  requiring  much 
valuable  stock  in  the  making,  and  extreme  care  in  the  tem- 
pering (although  the  latter  is  always  commendable  as  the 
danger  of  water  cracks  is  always  imminent).  However,  we 
now  have  a  much  improved  design  not  only  convenient  to 
handle  and  symmetrical  in  form  but  comparatively  inexpen- 
sive to  make,  and  willi  I  lie  risk  of  loss  in  hardening  reduced 
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Pig.  6.    Approved  Construction  of  Ring  Gages  with  Holders 

20  to  50  per  cent.  This  last  depends  first  on  the  compact 
design,  separate  from  the  handle,  and  secondly,  on  the  small 
amount  of  time  expended  up  to  the  point  of  hardening,  thus 
reducing  the  pecuniary  loss  when  breakage  does  occur. 

Although  the  designs  of  these  gages,  as  produced  by  vari- 
ous makers,  differ  slightly,  the  fundamental  principle  is  the 
same,  i.  e.,  to  insert  the  plug  proper  into  a  handle  from  which 
it  can  be  easily  removed,  and  replaced  by  another  if  desir- 
able. The  most  popular,  cheapest  and  best  form,  adaptable 
to  plugs  from  0.075  inch  diameter  upwards,  is  that  with  the 
taper  shank.  These  plug  blanks  are  made  on  a  screw  ma- 
chine from  drill  rod  or  bar  stock,  by  simply  turning  the- 
taper  shank  and  cutting  off  to  any  desired  length,  usually 
ranging  from  %  inch  to  2  inches  on  the  straight  part.  They 
are  then  centered  for  turning,  grinding  and  finishing  the 
straight  portion,  no  further  work  being  necessary  on  the 
shank.     A  number  of  such  gages  are  shown  in  Fig.  1. 


Fig.  6.    Lap  and  Lap  Arbors  used  In  making  King  Gages 

Knurled  handles  as  shown  in  Fig.  2  are  made  in  standard 
sizes,  each  accommodating  a  certain  range  of  plugs.  These 
handles,  being  of  machine  steel,  can  be  turned  out  very 
cheaply  on  a  hand  or  automatic  screw  machine,  when,  after 
stamping  size  or  other  desirable  marking  on  spot  flatted 
for  that  purpose,  they  can  be  blued  if  desired.  They  are  then 
ready  to  receive  the  plug,  which  is  simply  driven  lightly  into 
the  taper  end,  and  when  necessary,  can  be  easily  driven  out 
from  the  rear. 

Plugs  ranging  in  diameter  from  0.075  inch  down,  should 
be  made  from  straight  hardened  wire,  which  need  not  be 
ground,  but  simply  lapped  to  size,  and  sweated  into  the 
liandle,  which  can  be  made  in  the  same  manner  as  for  the 
taper  shank  plugs,  but  with  the  front  end  left  solid,  and 
afterwards  drilled  to  suit  any  desired  size.  This  method  of 
inserting  in  the  handle  obviates  the  necessity  of  centering, 
turning  or  grinding,  and  the  solder  will  be  found  sufficiently 
strong  to  withstand  the  torsional  strain  on  a  plug  of  small 
diameter.  As  the  breakage  of  these  small  plugs  is  quite  fre- 
quent, this  will  be  found  a  very  cheap  and  satisfactory  means 
of  production.  The  wire  can  be  bought  in  a  great  variety 
of  sizes,  and  for  any  given  size  of  plug,  wire  should  be  used 
0.001  inch  larger  in  diameter,  which  will  be  sufficient  allow- 
ance for  the  lap  to  clean  up  any  surface  irregulnrltlos. 
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The  taper  shank  plugs  ranging  in  diameter  from  0.075  Inch 
upwards,  are  handled  differently.  When  the  blanks  are  made 
from  bar  steel,  they  should  be  at  least  0.080  inch  larger  in 
diameter  than  the  required  finished  size,  as  this  will  Insure 
turning  off  the  decarbonized  surface  of  the  bar,  and  reach- 
ing the  more  uniform  structure  beneath.  In  the  case  of 
those  made  from  drill  rod  but  half  of  this  amount  is  neces- 
sary. After  centering  with  a  small  center  reamer  (large 
•centers  should  be  avoided  as  they  sometimes  induce  water 
cracks  I,  the  plugs  are  turned  smoothly  to  within  0.00.5  inch 
to  0.010  inch  of  the  finished  size,  according  to  length,  and 
carefully  hardened. 

As  plugs  require  extreme  hardness,  it  is  only  necessary  to 
reheat  them  sufficiently  to  relieve  the  strain  after  harden- 
ing, excepting  those  of  slender  diameter,  which  should  be 
drawn  reasonably  low — about  spring  temper — at  the  inter- 
section of  the  shank  and  body,  to  prevent  them  from  snap- 
ping oft'  while  inserted,  should  any  side  strain  be  exerted  on 
the  handle.  With  the  use  of  a  little  fine  emery  mixed  with 
sperm  or  lard  oil  applied  to  a  simple  cast  iron  or  copper  lap, 
pointed  similar  to  a  lathe  center,  and  held  in  the  chuck  of 
a  hand  lathe,  the  centers  are  then  lapped  preparatory  to 
grinding. 

The  three  most  desirable  results  in  grinding  axe  straight- 
ness,   smoothness   of   surface,   and   closeness   to  finished  size. 
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Fig.    8.    Master   Ring   Gage   -with   Small   Collar 
J^jg    at  Mouth  of  Hole,  "which   is  ground  olT  juat  before 
completing  the  lapping 


lap,  and  although  it  cannot  be  charged  with  abrasive  as 
readily  as  copper  or  lead,  it  gives  much  better  results,  be- 
sides wearing  much  longer  than  the  other  metals.  Laps  for 
lapping  plugs  are  made  from  disks  ranging  from  3/16  to 
about  %  inch  in  thickness,  are  drilled  and  reamed  to  a  slid- 
ing fit  on  the  ground  plug,  and  split  on  one  side  to  allow 
of  adjustment,  as 
shown  in  Figs  3 
and  4.  The  hold- 
ers, made  in  a  tew 
standard  sizes  to  ac- 
commodate the  dif- 
ferent disks,  are  of 
machine  steel, 
knurled,  and  having 
three  adjusting 
screws  to  enable  the 
operator  to  regulate 
the  tension  of 
lap. 

The  piece  to  be  lapped  should  be  running  at  the  speed  re- 
quired in  grinding,  which  varies  according  to  diameter,  and 
the  lap  adjusted  at  all  times  to  grip  firmly  on  the  surface, 
but  sufficiently  free  to  allow  its  being  held  by  the  fingers.  In 
the  case  of  large  work  a  wood  clamp  can  be  used.  As  the 
piece  revolves,  the  lap  is  slowly  drawn  back  and  forth  from 
end  to  end,  and  under  no  circumstances  should  this  oscilla- 
tion cease  while  the  plug  is  in  motion. 

The  proper  abrasive  to  use  in  this  operation  is  flour  of 
emery,  or  a  very  fine  grade  of  carborundum;  the  latter,  beins; 
the  faster  cutter,  seems  more  desirable.  It  Is  mixed  with 
sperm  or  lard  oil,  to  the  consistency  of  molasses,  and  applied 
sparingly  to  the  surface  being  treated,  from  whence  it  is 
taken  up  by  the  lap,  which  becomes  charged  as  it  passes  over 
after  each  application. 

As  the  operation  is  almost  completed,  however,  this  is  dis- 
continued, and  a  drop  or  two  of  oil  charged  with  the  finest 
particles  of  flour  emery  is  substituted.  This  is  obtained  by 
sifting  as  from  a  pepper  shaker  about  a  tablespoonful  of 
flour  emery  into  a  tumbler  of  lard  oil,  when,  after  standing 
an  hour,  the  oil  should  be  poured  off,  and  will  be  found 
charged  with  the  finest  emery,  the  coarse  particles  having 
settled  to  the  bottom.  This  abrasive  is  applied  a  drop  at  a 
time  from  the  end  of  a  small  pointed  stick  or  wire,  and  will 
make  a  remarkably  smooth  and  bright  finish.  To  the  prac- 
ticed hand,  it  requires  very  little  time  to  lap  a  piece  in  this 
manner. 

Should  it  be  necessary  to  remove  any  quantity  of  metal  by 
the  lapping  process,  much  faster  methods  can  be  employed, 
such  as  lead  or  copper  laps  charged  with  a  coarse  abrasive 
liberally  applied;  but  the  results  will  be  found  hardly  satis- 
factory  if  accuracy   is   desired. 

Should  there  be  any  hitherto  undiscovered  soft  spots  In  the 
piece,  they  will  invariably  show  up  in  the  lapping,  as  their 
duller  color  is  contrasted  with  the  rest  of  the  harder  sur- 
face. However,  it  is  possible  for  a  piece  to  be  slightly  soft 
throughout,  and  finish  up  uniformly  bright,  but  the  softness 
should  be  discovered  by  file  or  other  test  at  an  earlier  stage. 
In  either  ease  the  piece  can  only  be  rehardened,  and  reworked 
for  some  smaller  size,  as  a  plug  gage  with  a  soft  spot  on  its 

surface  is  useless. 

Ring  Gages 

When  ring  gages  are  to  be  made  in  quantity  even  when  the 
quantity  is  small,  they  should  be  made  from  tool  steel  disks 
turned  to  certain  standard  diameters  and  cut  from  the  bar. 
These  blanks  can  be  kept  in  stock,  as  well  as  the  holders 
(see  Figs.  1  and  5)  into  which  they  are  forced  after  being 
drilled,  reamed  and  hardened.  The  holders  are  made  on  a 
screw  machine,  of  machine  steel,  requiring  only  to  be  turned, 
knurled,  drilled  and  reamed  with  a  slightly  smaller  hole 
than  the  diameter  of  the  corresponding  gage  blanks,  and  cut 
off  to  length.  They  can  be  treated  similarly  to  plug  handles 
as  to  marking  and  bluing,  as  occasion  demands;  they  can  be 
used  indefinitely  by   replacing  the  ring  bushing  when  worn. 

The  gage  blanks  are  drilled  and  reamed,  or  bored,  to  within 
0.002  or  0.003  inch  of  the  finished  size,  care  being  taken  to 
For   plug   and   ring   gage  work,   cast   Iron   makes   the   best      have  the  hole  as  straight  as  possible.     In  handling  for  harden- 
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Fig.  7.    Design  of  Lap  and  Lap  Arbors  for  Making  Ring  Gages 

When  a  good  regular  grinder  is  available  the  best  results 
can  be  obtained,  particularly  if  it  is  equipped  for  wet  grind- 
ing; for  then  a  piece  can  be  ground  to  within  0.0002  inch 
of  the  final  size,  with  the  assurance  of  a  perfectly  smooth 
and  even  surface.  An  emery  wheel  of  about  No.  80  grade, 
with  the  cutting  surface  reduced  to  1/8  or  3/16  inch  in  width, 
and  kept  from  glazing  or  clogging,  gives  very  satisfactory 
results. 

For  the  benefit  of  those  wishing  to  do  work  of  this  kind, 
and  not  having  a  regular  grinding  machine  at  their  disposal, 

TABLE  I.  PLUG  GAGE  HANDLES 
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it  might  be  said  that  usually  0.001  or  even  0.0015  inch  is  not 
too  much  allowance  for  lapping  when  the  work  is  ground  in 
a  bench  lathe  or  other  contrivance  not  made  specially  for 
this  work.  Under  such  conditions  it  is  difficult  to  get  any 
but  a  rough  and  uneven  surface.  Before  grinding,  the  piece 
should  be  looked  over  carefully  for  cracks;  those  not  discern- 
ible on  the  closest  scrutiny  will  make  their  presence  known 
in  the  process  of  grinding  or  lapping,  but  at  whatever  stage 
they  develop,  the  piece  should  be  immediately  scrapped. 
Should  the  piece  develop  a  tendency  to  run  eccentric  after 
the  surface  has  been  once  trued  or  cleaned  up  by  the  grind- 
ing wheel,  it  evidently  is  cracked. 

The  object  of  lapping  work  after  grinding  is  to  give  the 
extreme  smoothness  necessary  to  a  lasting  surface,  and  the 
minimizing  of  friction,  and  to  correct  any  slight  irregulari- 
ties caused  by  the  grinding  wheel  or  due  to  imperfections  in 
the  grinding  machine,  as  well  as  to  perfect  its  straightness. 
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iiiK  they  are  wii-ecl  iirouml  the  outside  with  a  short  piece  of 
soft  iron  wire,  to  afford  a  means  of  handling  and  avoid  the 
contact  of  tongs,  or  the  necessity  of  passing  a  rod  throngh 
the  hole  in  dipping,  as  this  latter  lias  a  tendency  to  cause 
bell  mouth  by  retarding  the  action  Of  the  water  within  the 
hole.  After  hardening  they  are  at  once  reheated  suUiciently 
to  relieve  the  strain,  as  in  the  case  of  plug  gages.  They  are 
then  ground  on  an  arbor,  allowing  about  0.0015  inch  to  In- 
sure a  tight  fit  In  the  holder,  and  are  then  rough  lapped 
within    0.(1(10."    inch    of   the   finished    size,    pressed    into   place, 

TABLE  II.     BINQ  GAGE  HOLDERS 
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and  finish  lapped.  The  ends  can  be  ground  while  on  the 
arbor  or  on  a  surface  grinder  when  in  the  holder,  but  before 
the  finish  lapping. 

If  the  rings  are  sufhciently  large  to  recjuire  grinding  they 
should  first  be  ground  on  the  periphery  to  the  proper  diam- 
eter, and  then  on  the  inside  to  within  about  0.001  inch  of 
the  finished  size.  As  holes  ground  with  a  wheel  are  liable 
to  be  slightly  tapering,  they  cannot  safely  be  worked  as  close 
as  a  plug,  in  the  grinding.  It  is  an  unnecessary  expense  to 
wheel  grind  rings  up  to  %  inch  diameter,  as  simple  lapping 
gives  equally  good  results  and  requires  much  less  time. 

The  form  of  lap  used  (Figs.  6  and  7 )  is  a  cast  iron  cylin- 
der with  a  taper  hole,  split  diagonally  on  one  side  to  allow 
of  expansion  as  it  is  forced  on  a  taper  arbor,  to  compensate 
for  the  gradual  enlarging  of  the  hole  being  lapped.  The  lap 
should  be  about  three  times  the  length  of  the  ring  it  is  in- 
tended to  be  used  in.  The  same  rules  regarding  abrasive, 
speed,  etc.,  apply  as  in  the  lapping  of  plug  gages,  but  care 
should  be  exercised  to  avoid  a  too  generous  application  of 
the  abrasive  as  the  process  nears  completion,  for,  if  applied 
too  lavishly  the  particles  have  a  tendency  to  crowd  under 
the  edges  and  cause  a  bell  mouth  effect.  This  latter  trouble 
is  sometimes  eliminated   by  making  the  rings   with  a  slight 

TABLE  III.  PLUG  GAGE  BLANKS 
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collar  on  each  end  (see  Fig.  8).  which  is  ground  off  after 
the  rough  lapping  has  been  completed;  but  this  is  somewhat 
expensive,  and  except  for  master  rings,  hardly  necessary. 

In  the  making  of  small  ring  gages  which  do  not  allow  the 
insertion  of  a  substantial  cast  iron  lap,  a  tool  steel  lap 
charged  with  diamond  dust  can  be  used.  This  abrasive, 
which  is  not  extensively  used  outside  the  watch  factories  and 
concerns  doing  work  of  like  nature,  must  he  used  to  be  appre- 
ciated. It  can  be  purchased  as  Urazillan  bort.  In  a  pebbly 
form;    crushed   in   a  suitable  mortar,  ami   graded   to  suit   re- 


fiuirenients;  it  is  particularly  applicable  to  hand  or  form  laps, 
or  laps  for  delicate  or  sharp  corners.  It  is  also  a  very  rapid 
and  smooth  cutter,  economical  and  lasting,  and  Is  readily 
taken  up  and  retained  on  the  surface  of  a  tool  steel  lap  to 
which  a  very  small  iiuantity  is  applied  mixed  with  sperm 
oil,  and  rolled  in  with  an  extremely  hard  roll.  Occasional 
rechargings  are  necessary  as  the  work  progresses,  but  in 
the  intervals  a  drop  of  sperm  oil  Is  used  on  the  lap. 

Should  it  be  required  to  make  master  or  refereni  e  plug 
and  ring  gages,  a  somewhat  different  course  should  be  fol- 
lowed than  for  gages  intended  for  continual  use.  The  method 
is  about  the  same  in  each  case,  but  with  the  former,  after 
hardening,  the  work  should  be  carried  along  at  intervals, 
over  a  considerable  time.  First  the  rings  should  be  cleaned 
up  on  the  grinder  and  laid  away,  and  later  ground  again, 
and  so  on  during  the  course  of  a  year,  or  even  longer,  where 
future  requirements  are  being  anticipated.  This  allows  the 
metal  to  set,  or  as  called  by  some,  to  season. 

The  Measuring  and  Fitting  of  Plug  and  King  Gages 

In  factories  not  equipped  with  a  measuring  machine,  some 
sort  of  standard  should  be  adopted  to  which  each  and  every 
workman  can  adjust  his  measuring  tools.  As  few  men  meas- 
ure alike,  the  disadvantages  of  varied  adjustment  are  added, 
and    the    result    is   hardly    conducive   to    uniformity.      A   first- 

TABLE  IV.     RING  GAGE  BLANKS 
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class  gage  maker  has  in  his  kit  reserve  micrometers,  which 
are  properly  adjusted  to  the  standard  of  his  employer,  and 
used  only  for  reference  or  final  measurements.  This  allows 
him  to  work  to  a  remarkable  degree  of  closeness  before  pre- 
senting his  work  for  test,  should  a  measuring  machine  be  em- 
ployed for  that  purpose;  and  where  it  is  not,  the  work  is 
usually  inspected  by  one  man,  equipped  with  no  better  means- 
of  measuring  than  the  malcer's,  but  who  serves  to  unify 
the  element  of  touch  which  varies   with   different   workmen. 

Where  master  plug  and  ring  gages  are  desired  in  pairs, 
the  plug  Is  first  made  to  measurement,  and  the  ring  is  then 
made  and  fitted  to  the  plug.  When  trying  the  ring  on  the 
plug  during  the  final  fitting,  both  should  be  wiped  perfectly 
clean  and  allowed  to  acquire  like  temperature,  by  lying  to- 
gether on  a  bench,  or  machine,  or  for  a  few  seconds  in  cold 
water.  The  plug  is  then  given  a  slight  coating  of  rancid  oil, 
and  inserted  in  the  ring.  Into  which  it  should  be  a  close 
wringing  fit.  When  fitted  properly  this  way,  it  will  be 
found  impossible  to  insert  the  plug,  should  the  oil  be  re- 
moved, or  even  when  some  other  kinds  of  oil  are  substi- 
tuted. This  rancid  oil  is  simply  the  drippings  of  animal  oil 
that  has  been  used  many  times  on  some  drilling  or  cutting 
operation;    tlie  older  it   is  the  better. 

Should  a  number  of  plug  gages  of  one  si/.e  be  required 
for  manufacturing  purposes,  they  should  all  be  made  to  ma- 
chine or  micrometer  measurernent.  It  is  utter  tolly  to  try  fit- 
ting any  quantity  of  plugs  to  one  master  ring  it  absolute- 
uniformity  is  essential,  particularly  If  they  are  of  any  con- 
siderable length,  owing  to  the  tendency  of  the  ring  to  wear 
in  the  fitting.  One  of  each  lot  can  be  tested  to  the  ring 
to  make  sure  that   it  conforms  to  the  proper  standard. 

Ring  gages,  whether  made  singly  or  in  quantity,  are  fitted 
to  a  master  plug,  which,  as  it  wears,  is  comparatively  inex- 
pensive to  replace,  the  wear  being  easily  delected  by  occa- 
sional reference  to  the  master  ring. 
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DIES  FOR  COVERING  BUTTONS 

CHARLES  WESLOWT' 

^^^^^  The  dies  and  tools  used  in  the 

^^^Hj^^  manufacture  of  cloth  covered  but- 

r  ^^^  tons  are  shown  in  the  accompan\ - 

\  ,  ^/K  ing   illustrations.     The  particular 

tools  shown  are  for  covering  and 
binding  together  the  two  parts  of 
what  is  known  as  a  '"fifty  line  iin- 
lined  tablet  button."  One  "line" 
on  a  button  gage  is  equivalent  to 
0.025  inch  or  forty  lines  to  the 
inch.  The  dies  are  used  in  a 
foot  press  of  simple  construction, 
this  machine  being  adapted  for 
this  work.  The  ram  of  the  press 
is  tapped  for  the  threaded  shank  .4,  Fig.  1.  The  case-hardened 
part  B  is  finished  to  a  diameter  of  49%  lines  or  1.243  inch, 
and  its  lower  end  Is  concaved  according  to  the  style  of  shell  or 
button.  The  sleeve  C.  which  is  bored  0.001  inch  larger  than 
part  B.  is  made  of  machine  steel  and  also  case-hardened. 
This  sleeve  is  supported  by  a  lever  D,  during  part  of  the 
time  required  for  the  covering  operation,  and  it  is  provided 
with  an  elongated  slot  which  fits  the  head  of  a  small  screw, 
as  shown.  Another  case-hardened  machine  steel  sleeve  E. 
similar  to  C.  Jits  over  the  part  F  which  is  likewise  similar  to 
the  part  B  except  that  it  is  convex  on  the  upper  end  to  con- 
form to  the  shape  of  the  inner  part  of  the  button  shell.  This 
spring-supported'  sleeve  E  is  the  lower  die.  The  diameter  of 
F,  except  the  small  shoulder  at  the  upper  end,  is  0.002  inch 
larger  than  the  shell,  the  size  of  which  depends  on  the  thick- 
ness of  the  cloth  used,  which  in  this  case  is  %  of  a  line  or 
approximately  0.006  inch.  This  size  shell  is  made  of  36-gage 
stock.  The  largest  bore  of  sleeve  E,  which  is  known  as  "the 
nest."  is  the  same  diameter  as  the  cloth  blank  which  is  com- 
puted according  to  the  style  of  the  button.  In  this  case  it 
is  6ft  lines  in  diameter. 
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Fig  2 


Fig.  3 
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Figs.  1  to  4.     Die  and  Thimble  for  Covering  Buttons  and  Binding 
Shank  and  CoUet  together 

The  different  parts  of  a  button  are  shown  in  Fig.  5.  The 
cloth  blank  in  the  upper  left-hand  corner  of  the  engraving, 
covers  the  shell  to  the  right,  and  this  covered  part  is  locked 
to   the   collet   shown    below   after   a   piece   of   cardboard    and 
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Orange.  N.  J.;  American  Calculating  Machine  Co..  Newark.  N.  J.; 
<"rown  Button  Co.,  New  York ;  Hyatt  Roller  Bearing  Co.,  Harrison. 
>'.  .1. ;  rremo-Hal!  Novelty  Works,  Newark,  N.  J. 


canvas  has  been  placed  in  position  as  subsequently  described. 
In  Fig.  2  the  shell  and  cloth  blank  are  shown  ready  to  be 
placed  in  the  lower  die.  When  they  are  in  position  the  upper 
die  descends  and  picks  them  up,  as  shown  in  Fig.  3.  The 
part  shown  In  Fig.  4  is  known  as  a  thimble.  This  thimble, 
which  is  of  tool  steel,  acts  as  a  closing  or  curling  die,  at  H. 
and  it  not  only  curls  the  cloth  between  the  shell  and  the 
shank,  but  it  also  closes  in  the  shell  thus  binding  or  locking 
the  two  parts  together.  The  radius  of  the  surface  H  is  found 
by  experiment.  The  shank  is  shown  in  Fig.  4  ready  to  be 
placed  in  the  thimble.  When  in  position  it  rests  on  the 
plunger  G.  which  is  a  sliding  fit  in  the  thimble.  This  plunger 
is  prevented  from  dropping  out  by  a  set-screw,  which  engages 
an  elongated  flat  spot  on  it.  The  largest  bore  of  the  thimble 
is  the  same  diameter  as  the  lower  outside  diameter  of  sleeve 
C,  which  is  the  same  as  the  recess  in  part  E,  which,  as  stated, 
corresponds  to  the  diameter  of  the  cloth  blank. 


Fig.  5.    The  Parta  of  a  Cloth-covered  Button 

Figs.  6  and  7  show  the  thimble  in  position  for  the  second 
downward  movement  of  the  plunger.  The  thimble  is  put  in 
place  by  hand  after  a  shell  and  cloth  cover  have  been  picked 
up  by  sleeve  C  during  the  first  stroke  of  the  press,  as  shown 
in  Fig.  3.  The  parts  C,  J  and  E  are  supported  by  the  spiral 
spring  K.  When  the  upper  die  descends  during  the  second 
stroke,  lever  D  is  disengaged  from  sleeve  C  as  shown  in  Fig. 
7,  so  that  the  latter  is  free  to  move  on  part  B,  which  con- 
tinues to  move  downward  when  G  rests  on  thimble  J.  In  so. 
doing,  it  forces  the  cloth  cover  to  curl  in  as  shown.  Then  the 
cylindrical  part  of  the  shell,  which  is  now  covered,  strikes 
the  curling  section  of  part  ./.  but  the  spiral  spring  now  gives 
way  to  this  pressure,  so  instead  of  the  metal  shell  curling  in 
as  might  be  supposed,  it  acts  in  connection  with  parts  to  force 
thimble  J  down,  which,  in  turn,  acts  likewise  upon  the  sleeve 
E,  which  moves  down  until  its  lower  end  strikes  the  die-bed. 
By  this  time  the  shank  will  have  entered  the  shell  and  car- 
ried the  surplus  of  cloth  cover  with  it.  When  sleeve  E  stops 
on  the  die-bed.  part  B  continues  to  descend  until  the  shoulder 
on  it  strikes  the  upper  end  of  sleeve  C;  then  there  is  noth- 
ing else  for  the  invisible  shell  to  do  but  curl  in  and  embrace 
the  shank,  thereby  locking  them  together  and  completing  the 
button.  Sufficient  expansion  takes  place  in  the  button,  when 
the  dies  are  released,  to  cause  it  to  float  on  the  top  of  the 
thimble.  So  it  will  be  seen  that  two  "kicks"  or  strokes  of  the 
press  are  required  to  cover  a  plain  button. 

In  considering  the  manufacture  of  the  five  parts  necessary 
in  a  plain  button,  we  will  first  take  up  the  shell  and  collet. 
These  are  blanked  and  drawn  up  in  a  combination  die,  known 
as  a  collet  die,  with  a  double  action  press,  but  not  neces- 
sarily so.  Stock  of  from  36  to  38  gage  is  used  to  make  them, 
which  comes  in  sheets  of  various  sizes  in  much  the  same 
manner  as  tin.  Some  manufacturers  get  the  14  by  28-inch 
size  and  square  shear  them  in  half  for  convenience.  The 
material  used  for  shells  is  given  a  thin  coat  of  japan  to  pre- 
vent rusting,  but  the  material  used  for  the  collets  is  japanned 
black  for  appearance. 

The  stock  is  fed  by  hand  up  to  a  knife-edge  stop,  which  is 
instrumental   in   separating   the   scrap   stock   from   the   sheet. 
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The  e(!t:i-  of  the  stock,  after  one  row  of  hlauliS  has  been  cut, 
is  made  up  of  half-circular  forms,  as  shown  In  Fig.  S.  This 
rougli  edge,  however,  is  placed  against  the  gage  on  the  press 
when  I'lanking  to  the  succeeding  rows,  to  guide  the  slock  as  it 
is  being  fed  through,  the  gage  being  long  enougli  to  make 
it  easy  for  the  operator  to  liold  tlie  stock  squarely  against  it. 
The  press  runs  about  -50  revolutions  per  niiniue,  and  the 
shells  are  blown  from  the  die  by  a  strong  air  blast.  Some 
use  an  inclined  press,  relying  upon  gravity  to  remove  the 
shell,  but  an  air  blast  does  the  work  quicker,  thereby 
allowing  a  speedier  action  of  the  press.  This  blast  comes 
through  a  2V-;-inch  tin  pipe,  which  is  nozzled  at  the  die. 
After   the  first  row   of   blanks   is   rut   from   the   new   edge   of 


Tie-  6  Fig,  7      iVac-;i;;ii-;!/,.V.r. 

Figs.  6  and  7.    Die  shown  in  Fig  1.  with  Thimble.  Fig.  4,  In  Place 

Stock,  the  operator  snips  off  the  corner  witli  a  pair  of  scissors 
to  prepare  the  stock  for  blanking  tlie  next  row  of  holes.  By 
carefully  trimming  the  corner,  the  stock  is  so  located  by  the 
knife-edge  stop  S,  Fig.  9,  that  the  blanks  are  cut  as  indicated 
by  the  dotted  lines  in  Fig.  10,  which,  of  course,  effects  a  con- 
siderable saving  in  material.  The  first  blanl<  is  cut  singly  to 
locate  it  properly  and  then  the  balance  are  cut  out  at  a  speed 
depending  on  the  speed  of  the  press.  By  referring  to  the 
engraving.  Fig.  10,  it  will  be  noticed  that  no  stoclt  remains 
between  the  blanked  holes.  As  the  stock  is  fed  forward  a 
knife-edge  stop  effects  a  separation  of  the  scrap  from  the 
sheet. 

Another  part  to  the  button   is  the  cloth  cover.     These  are 
cut   with  a  hand  punch,   which  looks  like  a  large  size  belt 


Fig  8 


Fig,  9 


Fig.  lO 
HUiclniuri/.X.r. 


Figs.  8  to  10.    The  "Way  the  Stock  Is  located  with  Reference  to  the  Stop 
to  effect  Economical  Blanking 

punch,  and  a  mallet  on  a  hardwood  block.  Several  thick- 
nesses of  cloth  are  cut  at  one  blow,  and  about  14  gross  of  the 
blanks  are  removed  from  the  punch  at  one  time.  A  good 
plan  is  to  keep  the  cloth  blanks  in  the  position  In  which 
they  are  taken  from  the  pundi,  in  a  receptacle  for  this  pur- 
pose, instead  of  throwing  them  loosely  into  an  open  box.  If 
the  button  is  to  be  covered  with  a  damask  material,  or  fancy 
centers,  as  shown  in  Fig,  11,  then  the  blanks  are  cut  singly 
in  a  foot  press. 

The  'ardboard  disks,  which   ai-e  inserted  between  the  sliell 
!\n<\   lollet,  are  cut  on  the  single  action   power  press  in   imich 


ll'e  same  manner  as  the  shells  are  made,  but  they  are  forced 
through  the  die,  while  the  shanks  are  knocked  out.  These 
"cardboards,"  as  they  are  called,  are  rushed  out  "a  mile  a 
minute,"  no  particular  care  being  exercised,  for  if  they  crack 
or  break,  they  are  used  anyhow,  Init  they  must  be  a  certain 


Fig,  11.     Fancy  Covers  which  are  blanked  singly 

size  to  drive  into  the  collet,  to  hold  the  canvas  in  position. 
The  canvas  pieces  are  blanked  in  much  the  same  way  as  the 
cloth  covers  are.  These  parts  are  assembled  in  what  is  called 
a  "machine,"  but  it  is  in  reality  a  light  foot  press  built  on 
the  lines  of  general  hardware. 

Fig.  12  shows  the  style  of  die  used  in  assembling  the 
shanks.  Two  strokes  of  the  press  are  required  for  each 
shank.  The  illustration  also  shows  the  shell  and  the  canvas 
blank  ready  to  be  placed  in  the  "nest."  The  punch  P  is 
shaped  the  same  as  an  ordinary  drawing  punch,  excepting  the 
hemispherical  projection  provided  at  the  end.  This  end  is 
what  forms  the  canvas  stem  which  is  sewed  to  a  garment. 
In  use.  the  collet  is  first  placed  in  the  nest  with  the  canvas 
on  top.  The  plunger  then  descends  and  forces  the  canvas 
into  the  pierced  liole  in  the  collet  forming  the  stem.  The 
lower  end  of  the  knurled  ring  li  is  turned  to  fit  the  recess 
in   the  upper  end   of  part  Q.     This  ring  contains  a  plunger. 


Fig.  12. 


Punch  and  Die  for  Forcing  Canvas  and  Cardboard 
into  the  Button  Shank 


the  top  end  of  which  is  turned  to  fit  the  lower  end  of 
plunger  P.  The  ring  and  its  plunger  are  held  together  by 
a  small  dowel,  as  shown,  which  slides  in  an  elongated  slot 
in  the  ring.  While  the  operator  is  forcing  the  canvas  into 
place,  this  ring,  which  is  held  in  the  right  hand.  Is  being  used 
to  pick  up  a  pasteboard  disk,  while  the  left  hand  secures  an- 
other canvas  and  collet  for  tbo  next  button.  After  the  first 
stroke  of  the  plunger  P.  the  knurled  ring  is  inserted  in  the 
recess  in  Q.  The  second  stroke,  through  the  plunger  in  ring  li. 
imparts  a  blow  to  the  pasteboard,  which  is  driven  into  the 
shank.  The  small  plunger  S  is  a  simple  form  of  knock-out  for 
ejecting  the  shanks.  Celluloid  buttons  are  assembled  in  the 
same  style  die  except  that  celluloid  covers  are  first  heated 
to  make  them  pliable  so  they  will  curl  and  bend. 

Good  tool-makers  are  in  demand  tor  this  work,  and  the 
writer  knows  of  concerns  who  were  offering  $-'l  and  $;U)  a 
week  for  competent  men.  As  far  as  the  writer  knows,  Will- 
Islon  of  East  Hampton,  Mass,.  Is  the  original  covereil  button 
lu.Tmil'acturer.   now   Known   as   the   I'liiled   lluttoii   Co. 


32 


MACHINERY 


September.  190<> 


Copyrierht,  1S09,  by  THE  INDUSTRIAL  PRESS. 


Sntered  at  the  Post-0£Qce  in  Netp  Tork  City  as  Second-Class  Mail  Matter. 


MACHINERY 

DESIGN -CONSTRUCTION -OPERATION. 

PUBLISHED  MONTHLY  BY 

THE    INDUSTRIAL    PRESS, 

49-55  LAFAYETTE  STREET,  CORNER  OF  LEONARD, 
NEW  YORK  CITY. 

Alexander  Luchars.  President  and  Treasurer. 

Matthew  J.  O'Neill,  Secretary. 

Pred  E.  Rogers,  Editor. 

Ralph  E.  Flanders,     Erik  Oberg.     Franklin  D.  Jones,     Ethan  Viall, 

Associate  Editors. 


The  receipt  of  a  subscription  is  acknowledged  by  sending  the  current 
number.  Checks  and  money  orders  should  be  made  to  THE  INDUSTRIAL 
PRESS.  Money  enclosed  in  letters  is  at  the  risk  of  the  sender.  Changes  of 
address  must  reach  us  by  the  15th  to  take  effect  on  the  following  month; 
give  old  address  as  well  as  new.  Single  copies  can  be  obtained  through 
any  newsdealer. 

"We  solicit  exclusive  contributions  from  practical  men  on  subjects  per- 
taining to  machine  shop  practice  and  machine  design.  All  accepted  matter 
is  paid  for  at  our  regular  space  rates  unless  other  terms  are  agreed  on. 
All  couy  must  reach  us  by  the  5th  of  the   month   preceding  publication. 

SEPTEMBER,  1909 

PAID  CIRCULATION  FOR  AUGUST,  1909,  20,453  COPIES 

MACHINERY  is  published  in  four  editions.  The  practical  work  of  the  shop 
is  thoroughly  covered  in  the  Shop  Edition.  $1.00  a  year,  which  comprises 
approximately  650  reading  pages  and  36  Shop  Operation  Sheets,  containing 
step-by-step  illustrated  directions  for  performing  36  different  shop  operations. 
The  Engineering  Edition— $2. OO  a  year,  coated  paper  $2. SO — contains  all  the 
matter  in  the  Shop  Edition,  including  Shop  Operation  Sheets,  and  about  250 
pages  a  year  of  additional  matter,  and  forty-eight  6x9  data  sheets  filled 
with  condensed  data  on  machine  design,  engineering  practice  and  shop 
work.  The  Foreign  Edition,  $3.00  a  year,  comprises  the  same  matter  as  the 
Engineering.  RAILWAY  MACHINERY,  $2.00  a  year,  is  a  special  edition,  in- 
cluding a  variety  of  matter  for  railway  shop  work — same  size  as  Engineering 
and  same  number  of  data  sheets. 

INVENTING  AS  AN  OCCUPATION 

From  time  to  time  our  mail  brings  a  woeful  tale  from  a 
disappointed  inventor  wlio  lias  devoted  a  number  of  years  and 
considerable  money  to  the  perfecting  of  some  device  which 
the  world  has  not  duly  appreciated.  Many  inventors  spend 
years  on  the  development  of  an  idea  which  to  them  appears 
to  be  of  great  value.  Often,  too,  they  sacrifice  the  employ- 
ment by  which  they  earn  their  daily  bread.  It  is  but  nat- 
ural that  the  inventor  who  has  thus  devoted  his  time  and 
perhaps  all  of  his  savings  to  the  development  of  a  new  idea 
should  be  discouraged  when  he  finds  that  he  can  realize  lit- 
tle or  no  returns  from  his  invention.  As  a  rule  he  thinks 
that  he  has  been  unjustly  treated  by  those  to  whom  he  has 
submitted  his  Idea  and  often  regards  the  manufacturer  as 
an  enemy  because  the  compensation  offered  is  from  his  point 
of  view  inadequate. 

In  many  cases  the  inventor  sees  from  one  viewpoint  only. 
He  has  not  the  advantage  of  wide  experience  and  knows  lit- 
tle or  nothing  of  the  costly  organization  necessary  for  mar- 
keting goods.  Inventing  should  seldom  be  considered  as  an 
occupation  to  which  a  man  can  profitably  devote  all  his 
lime,  except  in  cases  where  the  inventor's  genius  is  of  an  ex- 
traordinary degree.  The  inventors  who  succeed  as  a  rule 
retain  employment  in  regular  occupations  while  thej'  perfect 
their  inventions  during  spare  time,  the  inventions  being  inci- 
dents in  their  regular  occupations,  or  by-products,  as  it  were. 
When  an  inventor  works  under  such  conditions  he  is  more 
likely  to  correctly  estimate  the  value  of  his  inventions,  and 
not  be  bitterly  disappointed  because  his  inventive  genius  is 
not  highly  appreciated. 

A  man  who  has  true  inventive  genius  cannot  help  being  an 
inventor,  but  he  should  avoid  living  in  expectation  that  one 
brilliant  idea  will  make  his  fortune  and  enable  him  to  live 
ever  after  free  from  all  pecuniary  cares.  The  hope  of  "strik- 
ing it  rich"  is  a  common  fault  of  many  inventors.  If  they 
must  invent,  let  them  content  themselves  with  moderate  re- 
turns for  their  ideas,  placing  each  in  the  best  market  possi- 
ble, but  not  feeling  disappointed  if  a  large  fortune  is  not 
realized  from  an  idea  that  to  the  inventor  seems  very  valu- 
able. 

Advice  is  cheap  and  is  generally  disregarded  by  those  who 


could  best  profit  by  it.  But  notwithstanding,  we  cannot 
help  suggesting  that  inventors  of  ordinary  ability  should 
retain  their  regular  occupations  while  developing  their  ideas. 
They  will  be  happier  and  their  chances  tor  success  will  be 
greater  than  if  they  give  up  profitable  occupations  hoping 
to  produce  something  which  will  make  a  large  fortune.  The 
trouble  is  that  inventors  as  a  class  are  a  somewhat  irresponsi- 
ble lot  to  whom  a  steady  job  is  distasteful.  Steadiness  of 
character  and  genius  are  rarely  found  combined  in  the  same 
individual,  and  doubtless  much  that,  has  been  said  here  will 
be  of  little  value  to  the  class  most  in  need  of  advice. 

*     *     * 

MACHINE  SHOP  INTERCOMMUNICATION 

There  is  no  trade  or  profession  so  closely  identified  with 
the  development  of  new  inventions  as  tliat  of  the  machinist 
and  the  tool-maker.  Embryonic  ideas  are  gradually  developed 
through  a  series  oi  experiments  with  their  assistance,  and 
when  the  model  is  finally  completed,  the  tools  and  machines 
for  its  manufacture  have  to  be  cons:tructed.  The  position  of 
the  up-to-date  machine  shop,  therefore,  is  of  the  first  import- 
ance in  industrial  development.  It  is  this  importance  which 
has  made  it  absolutely  imperative  that  the  equipment  of 
machine  shops  be  of  the  highest  type  in  labor-reducing 
machines  and  time-saving  methods. 

One  of  the  many  important  time-saving  devices  developed 
within  the  past  fev/  years,  which  merits  the  careful  attention 
of  shop  managers,  is  the  automatic  intercommunicating  tele- 
phone. Its  installation  in  a  plant  means  that  machine  shop 
superintendents  are  no  longer  subjected  to  the  many  annoy- 
ances occasioned  in  the  past  by  the  crude  methods  of  com- 
munication in  use,  such  as  unreliable  hand-bells,  buzzers, 
unsanitary  speaking  tubes,  etc. 

The  very  nature  of  the  modern  machine  shop  organization 
with  its  various  departments  covering  a  large  ground  area 
demands  that  some  quick  method  of  communication  be  in- 
stalled that  will  put  every  department  in  close  touch  with  any 
and  every  other  department.  It  should  not  be  necessary  for 
the  foreman  of,  say,  the  milling  department  to  go  to  the 
foundry  to  ascertain  why  certain  castings  required  for  a  rush 
order  have  not  reached  him.  His  time  is  too  valuable  to  be 
thus  wasted.  Again,  the  shipping  department,  located  per- 
haps in  a  remote  part  of  the  works,  should  be  in  as  close 
touch  with  the  superintendent  as  the  drafting-room  just 
outside  his  office. 

The  automatic  intercommunicating  telephone,  of  which 
various  forms  are  now  on  the  market,  brings  all  the  depart- 
ments of  the  modern  machine  shop  in  close  touch  with  each 
other  without  involving  charges  for  attendants.  With  its  use 
a  higher  standard  of  efficiency  can  be  obtained,  and  almost 
all  the  benefits  of  personal  interviews  can  be  enjoyed  without 
the  necessity  of  leaving  one's  own  department.  Tiie  old 
walking-talking  method  of  communication  between  the 
superintendent  and  subordinates  may  be  abolished  and  the 
time  thereby  saved  devoted  to  other  details.  Orders  can  be 
transmitted  and  received  almost  instantaneously,  and  mis- 
takes practically  eliminated,  or  at  least  reduced  to  a  minimum 
on  account  of  the  facility  provided  for  readily  securing  direc- 
tions and  checking  up  doubtful  information.  The  telephone 
should  not,  of  course,  be  used  to  transmit  orders  of  which  a 
record  is  required.  All  such  orders,  requisitions,  data,  etc., 
should  be  transmitted  in  writing  only;  but  the  telephone  can 
be  made  a  most  valuable  means  for  explaining  points  not 
clear  in  written  communications  or  which  perhaps  need 
modification  in  some  detail   to  fit  a  certain  condition. 

Another  advantage  of  the  telephone  not  unimportant  is  the 
ready  means  it  gives  for  locating  the  superintendent  or  others 
who  may  be  making  a  tour  through  the  works.  In  a  few 
moments  all  the  stations  can  be  called  up  if  necessary,  the 
desired  persons  located,  and  any  communication  transmitted 
or  information  obtained  with  promptness. 

All  the  foregoing  and  much  more  is  common  knowledge 
in  the  works  where  the  telephone  is  an  indispensable  fixture, 
but  notwithstanding  its  manifest  advantages  we  still  find 
many  plants,  otherwise  up-to-date,  which  are  sadly  deficient 
in  modern  means  of  intercommunication.  The  defect  can  be 
remedied  at  small  expense,  and  the  saving  effected  will  soon 
more  than  pay  the  cost. 
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THE  HUMAN  ELEMENT 

ANALYST 

Anioiii}  tlip  potent  faotors  that  impel  a  inanufactiiriug  con- 
cern toward  the  goal  of  romniercial  supremacy,  is  one  that 
is  often  overlooked,  but  more  freQuently  ignored — the  human 
('lenient.  Kmiiloyers  sometimes  forget  that  there  is  sucli  a 
thing  as  a  moral  law  and  that  it  does  not  pay  to  violate  it, 
and  some  superintendents  and  foremen  have  been  imprudent 
enough  to  take  undue  advantage  of  the  recent  industrial 
depression  to  enforce  methods  and  policies  vitally  affecting 
(he  workman's  daily  life,  without  regard  to  the  human  ele- 
ment tliat  enters  into  his  makeup,  and  which  of  necessity 
must  be  reckoned  with  later  on. 

As  a  consequence  the  men  usually  "take  it  out"  by  giving 
(he  company  a  bad  reputation  among  their  fellow-workmen, 
iind  it  is  a  fact  that  son\e  of  the  concerns  which  complain  of 
the  difficulty  of  securing  and  keeping  good  men,  owe  their 
troubles  largely  to  this  cause.  Tfie  reputation  of  a  shop  tor 
being  "white"  or  otherwise  spreads  far  and  wide,  and  good 
men  usually  know  pretty  accurately  whether  it  is  a  desirable 
place  to  work  in  or  not.  This  often  materially  affects  the 
establishment  concerned,  especially  when  good  men  are 
scarce.  Business  men  have  tlieir  commercial  agencies  and 
reports  for  ascertaining  the  reputation  and  standing  of  other 
concerns.  Workmen  do  it  by  a  different,  but  just  as  effective 
a  method,  and  the  superintendent  or  foreman  who  thinks 
he  can  treat  men  unfairly  and  not  suffer  for  it  makes  a 
great  mistake.  The  foremen,  especially,  should  always  re- 
member that  they  are  the  direct  representatives  of  the  firm 
to  the  workmen,  and  that  the  men  base  their  opinion  of  the 
company  largely  upon  their  opinion  of  the  foremen.  The 
workmen's  promotions  and  increases  in  pay  depend  upon 
the  foremen's  characteristics  and  knowledge;  their  daily  life 
and  career  are  subject  to  his  control,  his  caprice  and  vagaries. 
The  character  and  ability  of  the  foremen  affect  the  workmen 
more  directly  than  any  other  factor  in  the  shop  organization, 
and  as  a  result  have  a  direct  effect  upon  their  efficiency  and 
disposition  toward  the  company.  Of  course  tliere  are  always 
two  sides  to  a  story.  Many  of  the  complaints  come  from  men 
who  are  chronic  fault  finders,  and  who  never  would  be  satis- 
fied with  any  conditions,  however  advantageous;  so  that  be- 
fore giving  credence  to  these  reports,  one  should  always  be 
certain  that  the  facts  are  substantiated  by  reliable  evidence. 

We  often  hear  of  the  tendency  of  workmen  to  limit  their 
output  and  effort,  and  of  their  neglect  to  work  for  the  good 
of  their  employers.  This  is  usually  the  complaint  of  the 
manufacturer  who  does  not  consider  the  human  element  of 
sufficient  importance  to  merit  his  attention,  and  who  refuses 
to  put  himself  in  the  other  fellow's  place  and  to  build  up 
an  organization  along  lines  which  would  mean  encourage- 
ment   and    inspiration    to    his    employes. 

Another  factor  of  great  importance  in  its  effect  upon  the 
liuman  element,  is  the  question  of  handling  men  so  as  to 
get  the  most  out  of  them  without  incurring  their  enmity. 

Ignorance  of  details  will  sometimes  cause  the  management 
of  a  concern  to  entrust  (he  important  position  of  superintend- 
ent to  the  man  who  can  talk  loudest  and  make  the  greatest 
show  on  a  little  knowledge.  Such  a  man  is  apt  to  possess 
an  exaggerated  sense  of  his  own  importance,  coupled  with 
jealousy  of  those  who  suggest  any  improvement  in  method 
or  process.  Add  to  these  failings  surreptitious  dealings  with 
foremen  and  workmen,  and  you  have  three  of  the  greatest 
causes  of  trouble  in  a  shop,  resulting  oftener  in  a  spirit  of 
hostility  than  of  cooperation  between  superintendent,  fore- 
man  nnd   workman. 

It  sometimes  happens  th;it  a  snp<'riiil(>ndrMl  iiuiki's  (ho 
serious  mistake  of  ignoring  his  foremen  to  a  certain  extent 
in  order  to  display  his  authority,  and  instead  of  entrusting 
the  details  of  the  work  to  the  foremen,  gives  orders  directly 
to  the  workmen;  so  that  the  workmen  lose  respect  for  and 
confidence  in  their  foremen,  and  the  latter  become  mere 
figure-heads,  without  any  authority  except  in  minor  details. 
In  some  cases  this  is  necessary  because  of  the  incapacity  of 
the  ordinary  foreman,  but  it  is  always  advisable  when  prac- 
ticable to  give  Instructions  through  the  forcma?i.  and  if  he 
is  not  competent  to  run  his  depar(ment  withoul  such  assis- 
tance he  shoiild  be  replaced  by  one  who  is. 


It  treipu'iitly  happens  tluU  a  superintendent  desiring  lo 
retain  the  full  credit  for  an  innovation,  makes  the  mistake 
of  refusing  to  confer  with  dilTerent  members  of  his  organiza- 
tion in  regard  to  any  suggesi  ion  they  may  be  able  to  offer, 
and  attempts  to  force  his  plans  through.  Such  action  usually 
meets  with  covert  opposition.  Mis  assistants,  perhaps  famil- 
iar with  some  obstacle  in  practice  which  he  has  not  con- 
sidered, say  nothing  and  allow  the  experiment  to  fail,  "because 
they  weren't  asked."  In  this  way  the  small  jealousy  that 
impels  one  man  or  group  of  men  to  underrate  the  work  done 
by  others,  often  works  incalculable  loss  to  the  employer. 
The  fact  must  be  recognized  that,  nine  times  out  of  ten,  the 
joint  advice  of  several  men  conversant  with  a  subject  is  supe- 
rior to  any  plan  developed  from  one  man's  brain. 

In  every  organization  there  should  be  a  head  and  a  strong 
one;  but  singularly  enough  the  method  often  adopted  in 
manufacturing  establishments  is  to  place  all  the  responsi- 
bility on  one  superintendent  and  neglect  to  surround  and 
strengthen  him  with  a  body  of  efficient  foremen,  who  might 
be  advisers  of  great  value.  In  adopting  such  a  policy  the 
management  fails  to  recognize  the  great  benefit  to  be  derived 
from  securing  the  advice  of  a  number  of  the  best  qualified 
men  upon  important  matters,  and  from  giving  the  foremen 
an  opportunity  to  show  their  value,  which  with  most  men 
means  increased  ability  to  handle  the  problems  submitted 
ta  them. 

In  contradistinction  to  the  method  of  management  por- 
trayed above,  is  the  shop  organized  along  lines  that  enlist 
the  cooperation  of  the  personnel,  that  develops  the  latent 
ability  of  each  man;  a  shop  where  all  plans  are  based  pri- 
marily upon  the  humani  element  of  the  men  who  are  affected. 
The  sympathetic  support  of  the  foremen  and  workmen  must 
be  secured.  The  best  qualified  superintendent  will  not 
achieve  the  degree  of  success  that  should  be  attained  unless 
he  is  supported  by  the  foremen,  job-bosses  and  workmen. 
To  enlist  their  support,  they  must  be  consulted  frequently 
concerning  the  difficulties  encountered,  and  encouraged  to 
suggest  ways  of  overcoming  them;  they  must  be  made  to 
feel  that  the  methods  are  their  own,  and  their  interest 
in  the  work;  recognized.  Thus  difficulties  will  quickly  dis- 
appear, and  ways  and  means  for  overcoming  unexpected  obsta- 
cles will  soon  be  discovered. 

Nothing  is  more  vital  to  the  progress  of  an  enterprise  than 
that  its  executive  force  should  work  in  unison.  Then  the 
balance  of  the  shop  will  generally  do  likewise.  Let  there  be 
discord  and  lack  of  harmony  among  the  heads  of  a  concern 
and  there  will  he  an  instant  lining  up  of  forces  in  opposi- 
tion, one  against  the  other,  which  will  cause  the  entire  organi- 
zation to  disintegrate  and  los:e  much  of  its  efficiency.  The 
only  cure  is  cocpcration,  since  the  work  of  each  man  is 
related  to  and  interlaced  with  the  work  of  all.  The  spirit 
of  "getting  together,"  if  fostered,  will  be  the  chief  factor  in 
developing  the  strong  men  in  the  organization,  and  it  should 
always  be  remembered  that  the  habit  of  concerted  action  can 
be  cultivated — gradually,  perhaps,  but  easily — if  proper  atten- 
tion is  paid  to  it. 

It  must  be  conceded  that  (he  Inimanitarian.  fair-minded 
policy  of  management  is  the  greatest  stimulus  to  the  ambi- 
tion of  the  workmen,  and  that  a'  loyal,  interested  force  of 
workers,  impelled  by  a  feeling  of  good  fellowship  to  do  their 
level  best,  constitutes  the  concern's  best  asset,  and  is  the 
greatest  and   strongest  factor  making  toward   success. 

■4:  *  * 

It  is  evideni  that  Hlcriol's  exploit  in  (lying  across  the 
lOnglish  Channel  has  stirred  (he  imaginalion  as  has  no  land 
riighl  of  e(iual  dislance.  and  that  il  has  also  gre;itly  stiinu 
lated  the  progress  and  development  of  aviation. 

The  enthusiasts  see  in  Bleriot's  flight  the  beginning  of 
a  new  era  in  which  man  will  conquer  the  air.  and  in  which 
the  sea,  "that  parts  nations  asunder."  will  no  longer  be  ji 
hindrance  to  his  movements.  To  us  there  is  something  essen- 
tially fine,  heroic  and  cotuiuering  in  the  vision  of  the  French 
man's  exploit;  it  shows  man  overcoming  the  seemingly  insur 
mountable  through  his  conlrol  of  natural  forces,  made  possi- 
ble by  (he  development  of  mochaniial  engineering.  The  m.i 
chlnist  can  rlghdy  claim  a  large  sIkh'c  in  this  latest  triumph 
of  mechanical  (light. 
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THE  TESTING  OP  PILES  AND  TOOL  STEEL* 

The  following  inquii-y  regarding  files  has  been  made  not 
merely  for  the  benefit  of  the  file-maker,  but  quite  as  largely 
for  the  benefit  of  the  buyer  and  user  of  files.  The  subject, 
therefore,  is  treated  from  the  standpoint  of  a  practical  engi- 
neer without  any  special  knowledge  of  file  making. 

The  testing  of  files  is  accomplished  by  means  of  a  special 
machine  (see  description  in  Machinery,  December,  1907,  engi- 
neering edition)  which  records  the  endurance  and  metal- 
removing  qualities  of  the  file  on  a  piece  of  paper  wound 
ai-ound  a  cylinder,  thereby  producing  diagrams  as  shown  in 
Figs.  1  and  2.  In  these  diagrams  the  horizontal  distances 
represent  the  number  of  strokes  made  by  tne  file  tested,  and 
the  vertical  distances  the  number  of  cubic  inches  of  metal 
removed  during  the  life  of  the  file.  The  curves  drawn  in 
Fig.  1  show  the  life  history  of  two  files  from  the  time  when 
they  were  new  until  they  were  completely  worn  out.  It  will 
thus   be   seen,   for   instance,   that   one   file   removed   somewhat 
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ing from  File  Tests  on  Cast 
Iron 


over  eight  cubic  inches  of  steel  in  108,000  strokes,  after  which 
the  file  was  incapable  of  removing  any  more  metal.  The 
other  file  removed  the  same  amount  of  material  in  the  first 
16,000  strokes,  and  was  still  in  good  condition,  removing  a 
total  of  14  cubic  inches  in  42,000  strokes  before  worn  out. 
In  Fig.  2  is  shown  even  a  more  striking  comparison,  and 
herp  the  great  variation  in  the  amount  of  work  possible  from 
files  of  difforciil  <|ualily  is  exhibited.  The  two  sides  nl'  mic 
file  removed  10  and  :;  cubic  inches,  respectively,  of  cast  iron 
liofoip  becoming  too  blunt  to  cut,  while  one  side  of  another 
tile  reduced  to  filings  nearly  20  feet  of  a  cast  iron  bar  one 
inch  square  before  unable  to  cut.  These  examples  indicate 
that  file  testing  is  a  matter  of  considerable  importance  in 
shop  economy,  particularly  In  the  assembling  department 
where  a  great  deal  of  time  may  be  wasted  by  using  inferior 
files. 

The  files  are  tested  until  they  slip  over  the  surface  of  the 
test  bar  without  cutting,  this  condition  being  shown  by  the 
curves  taking  a  horizontal  course.  Tests  which  are  stopped 
before  this  point  is  reached  may  give  a  false  impression  as 
to  the  relative  merits  of  files.  It  may  happen  that  two  flies 
cut  equally  well  during  the  first  50.000  strokes,  and  if  the 
tests  were  stopped  at  this  point  the  files  would  be  consid- 
ered equal.  If  the  tests  were  continued,  one  file  might  cease 
cutting  at  60,000  strokes,  and  the  other  continue  for  400,000 
strokes^  thus  showing  a  great  difference  in  their  durability. 

Results  and  Conclusions  of  File  Testing 
Among  the  results  obtained  by  the  file-testing  machine,  per- 
haps none  is  of  more  interest  than  the  discovery  that  the 
two  sides  of  a  file  are  seldom  equal  in  efliciency  and  dura- 
bility. Fig.  3  shows  the  curves  for  the  two  sides  of  the  same 
file,  one  of  which  accomplished  three  and  one-half  times  as 
much  work  and  made  four  times  as  many  strokes  as  the  other. 
Such  results  are  common.  File-makers  generally  explain  this 
difference  as  due  to  a  variation  in  the  sharpness  of  the  chisel 
used  in  cutting  the  files.  If  a  great  variation  is  thus  found 
between  the  sides  of  a  file,  it  is  likely  that  equally  great  vari- 


ations will  be  found  between  individual  files  in  the  same  lot. 
this  being  an  evidence  of  lack  of  uniformity  in  the  manufac- 
turing process.  One  of  the  most  important  seryices,  there- 
fore, that  is  rendered  by  the  file-testing  machine  to  makers 
and  users  of  files,  is  that  of  showing  the  great  difference 
caused  by  minute  variations  in  the  shape  of  the  file  teeth, 
variations  which  can  scarcely  be  detected  by  examination, 
and  which  can  only  be  eliminated  by  extreme  care  in  all  the 
processes  of  manufacture. 

It  has  been  assumed  that  a  file  made  of  good  steel  is  a 
good  file.  The  teeth,  of  course,  are  expected  to  feel  sharp, 
but  beyond  this  very  little  attention  has  been  paid  to  their 
shape.  The  file-testing  machine  has  shown  that  the  shape 
has  a  far  greater  influence  than  the  quality  of  the  steel,  not 
only  on  the  rate  of  cutting,  but  also  on  the  amount  of  work 
that  can  be  got  out  of  the  flle.  Fig.  5  shows  the  curves 
obtained  from  tests  where  five  flies  were  worn  out  at 
practically  the  same  number  of  strokes  (110,000).  The 
amount  of  iron  filed  away  varied  very  greatly.  These  vari- 
ations in  rate  of  cutting  are  more  marked  on  cast  iron  than 
on  steel.  The  best  file  in  Fig.  5  cut  when  new  at  the  rate 
of  14  cubic  inches  per  10,000  strokes,  while  the  poorest  file 
cut  hardly  more  than  1/2,  cubic  inch  during  the  same  number 
of  strokes,  the  material  being  cast  iron.  On  steel  a  rate  of 
6  cubic  inches  per  10,000  strokes  is  rarely  exceeded. 

The  rate  of  cutting  is  given  by  the  slope  of  the  curve  and 
depends  almost  exclusively  on  the  shape  and  sharpness  of 
the  teeth  and  on  their  relation  to  one  another,  and  is  not 
affected  by  the  quality  of  the  steel.  As  many  files  cut  at  a 
very  slow  rate  when  considerably  worn,  it  is  economical  to 
reject  files  at  a  fairly  early  stage  of  bluntness. 

Factors  Determining  Efficiency  of  Files 
The  chief  factors  by  which  the  cutting  efficiency  of  a  flle  is 
determined  are: 

1.  Sharpness  of  teeth. 

2.  Slope  of  the  front  face  of  the  teeth,  or  rake. 

3.  Slope  of  the  back  face  of  the  teeth,  or  clearance. 
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*  Abstract  of  paper  by  Edward  G.  Herbert,  read  before  the  Man- 
chester Association  ot  Engineers,  March  27,  1909.  For  description  of 
the  flle-testing  machine  referred  to,  see  Machinery,  December,  1907. 
engineering  edition. 


Fig.  3.  Curves  resulting  from  Tests  of  Two  Sides  of  the  Same  File 
cutting  the  Same  Material.  Fig.  4.  Arrangement  of  File  Teeth,  due  to 
Variation  in  Ratio  between  "Up-cut"  and  "Over-cut  "  Fig.  5.  Five  Files 
of  Equal  Durability,  but  tjnequal  Capacity  for  Removing  Metal 

4  and  5.  Angles  of  the  two  cuts  relative  to  the  axis  of  the 
file. 

6.  Pitch  or  coarseness  of  the  cut. 

7.  Ratio  between  the  pitch  or  number  ot  cuts  per  inch  in 
the  "up-cut"  and  in  the  "over-cut." 

At  first  sight  it  would  seem  that  the  sharpness  of  the  teeth 
would  be  the  most  important  factor  in  cutting  efficiency,  but 
the  experiments  indicate  that  this  is  not  the  case.  Two  files 
equally  sharp,  and  thus  cutting  equally  fast  when  new,  do  not 
show  the  same  efficiency. 

The  slope  of  the  front  face  of  the  teeth  on  commercial  files 
as  made  at  present  is  very  rarely  vertical,  but  in  almost 
all  cases  there  is  a  negative  rake  varying  from  3  to  25  de- 
grees. Experience  with  lathe  and  planer  tools  would  lead 
one  to  expect  that  a  tool  with  considerable  negative  rake 
would  be  exceedingly  inefficient  on  almost  all  materials,  and 
it  is  surprising  that  such  a  tool  cuts  at  all  under  such  light 
pressure  as  can  be  applied  by  hand  on  a  file.  Nevertheless 
it  is  a  fact  that  files  with  considerable  negative  rake  not  only 
cut,  but  take  off  very  satisfactory  curled  chips.     The   reason 
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for  this  is  proliiilily  llial  the  lilc  toolli  is  presented  to  its 
vdi'k  at  an  ansle.  owiiii;  to  llie  slope  ol'  llie  ent  across  llio 
flip.  This  gives  a  slleiuK  eiil,  whicli  probably  aeeounts  for 
tills  etlU'ieney. 

Tlie  slope  of  tiie  back  face  of  the  tootli,  or  clearance,  is 
very  difflcult  to  measure  because  it  is  not  a  plane  surface, 
l)u(  ihe  ansle  is  very  important  in  relation  to  the  (l\irability 
of  I  111'  lilc.  A  file  which  is  woiii  cml  has  the  tops  of  its  teeth 
llattened  or  rounded.  When  the  area  of  contact  of  the  teeth 
with  the  work  atlains  a  certain  value,  great  pressure  is  re- 
quired to  cause  the  teeth  to  "bite"  th(>  metal.  The  amount  of 
work  tluit  can  be  obtained  from  a  file,  therefore,  depends 
largely  on  the  volume  of  teeth  available  for  wear  before  this 
limiting  area  is  obtained. 

K.vamiiiation  of  commercial  files  show  that  these  angles  are 
extremely  variable,  and  it  is  certain  that  uniformly  satisfac- 
tory results  cannot  be  obtained  unless  correct  angles  are 
ascertained  and  maintained,  leaving  nothing  for  the  variation 
of  judgment  on  the  part  of  the  workmen.  The  pitcli  or  coarse- 
ness of  the  cut  does  not  seem  to  influence  the  efficiency  of 
flies  to  any  great  extent.  Very  coarse  files,  however,  are 
almost  always  inefficient,  probably  because  of  the  difficulty 
of  raising  very  large  teeth,  which  are  at  the  same  time  suffi- 
ciently thin  and  sharp.  Very  smooth  flies,  on  the  other  hand, 
cut  slower  and  do  less  work  than  those  of  somewhat  coarser 
cut,  but  m  some  cases  surprising  results  have  been  obtained 
from  smooth  files  also. 

It  may  not  be  generally  known  that  the  two  cuts  on  a  file 
differ  in  pitch.  Suppose  a  file  had  25  cuts  in  the  chief  or 
"up-cut."  If  it  has  also  25  cuts  per  inch  in  the  secondary 
or  "over-cut"  a  cross-section  of  the  file  would  appear  as  at  A, 
Pig.  4,  each  tooth  standing  immediately  behind  a  tooth  in 
the  row  in  front,  and  all  the  teeth  lying  in  straight  rows 
parallel  to  the  axis  of  the  file.  Such  a  file  would  leave  on 
the  surface  of  the  work  a  series  of  furrows  with  ridges  be- 
tween them.  Now  suppose  that  there  be  25  cuts  per  inch  in 
the  "np-cut,"  but  the  "over-cut"  is  made  with  16%  cuts  per 
inch.  Then  the  appearance  of  the  cross-section  would  be  as 
at  li.  Each  tooth  now  lies  opposite  the  space  between  the  twb 
teeth  in  the  row  in  front.  The  teeth  in  the  first  row  still 
make  a  series  of  furrows,  and  the  teeth  in  the  second  row 
work  on  the  ridges  between  these  furrows,  planing  them 
off  and  leaving  a  fresli  series  of  furrows,  but  the  file  would 
be  inefficient  because  the  ridge  between  any  two  teeth  would 
be  too  large  to  be  taken  off  at  one  cut  by  the  teeth  behind. 
If  the  number  of  teeth  per  inch  in  the  "over-cut"  is  increased 
to  19,  the  effect  will  be  as  shown  at  C :  the  ridges  between 
the  teeth  in  the  first  row  are  divided  between  the  teeth  in 
the  second  and  third  rows  behind.  This  subject  of  the  ratio 
between  the  "up-cut"  and  "over-cut"  is  likely  to  be  one  of 
the  most  important  factors  in  file  efficiency,  but  it  has  not  as 
yet  been  thoroughly  investigated. 

Efficiency  of  Piles  on  Various  Metals 
It  has  generally  been  assumed  that  a  good  file  is  good  for 
all  classes  of  work,  brass,  cast  iron  or  steel.  Some  difference 
of  opinion  on  this  subject  has  been  expressed,  and  there  has 
been  a  fairly  general  agreement  that  a  file  for  brass  should 
have  the  "up-cut"  nearly  at  right  angles  to  the  axis,  although 
this  is  by  no  means  a  general  rule.  In  view  of  this  a  series 
of  experiments  was  planned  to  ascertain  whether  there  is  one 
particular  cut  which  is  best  for  all  metals,  or  whether  each 
metal  reriuires  a  special  cut  to  produce  the  best  results.  For 
these  tests  a  number  of  files  were  ordered  from  several  mak- 
ers who  were  asked  to  cut  them  in  the  manner  which  they 
considered  most  suitable  for  cast  iron,  steel,  brass,  and  gen- 
eral work,  respectively,  each  maker  supplying  a  number  of 
files  for  each  purpose. 

In  the  experiments  each  file  was  tested  on  brass,  cast  iron, 
Miild  steel,  annealed  tool  steel  and  "normalized"  tool  steel, 
Ihe  last  being  subjected  to  heat  treatment  which  would  make 
11  uniform  in  hardness  throughout  i(s  length  without  actually 
;uinealing  it.  In  one  case  a  brass  file  gave  the  best  result 
on  brass,  but  this  was  the  only  Instance  where  the  best 
result  on  any  metal  was  obtained  by  the  file  intended  for 
that  metal.  On  the  test  on  cast  iron,  for  instance,  two  flies 
iiilended    for   slcel   cut   more    fliaii    three   limes  as   fast  as   the 


flies  intended  for  cast  iron.  On  Ihe  "normali/cd"  tool  steel 
(not  annealed)  the  cast  iron  file  gave  best  resulls.  Tile  con- 
cluHions  of  these  tests,  tlierel'ore,  showed: 

•1.  The  subject  of  flies  tor  speciflc  purposes  has  practically 
received  no  thorough  attention.  As  a  rule,  flies  cut  for  spe- 
ciflc purposes  gave  poor  results  on  the  materials  for  which 
they  were  intended,  and  good  results  on  iiial(>rials  for  which 
they  wei'e  not  inlended. 

2.  Files  especially  well  adapted  for  any  oi chil  ilid   not 

give  good   results  on   other  metals. 

3.  Files  which  showed  average  efficiency  on  all  imlals 
were  rather  inefficient  on  all. 

4.  The  tests  clearly  show  Ihal  Ihe  duclili.  melals,  such  as 
mild  or  annealed  steel,  are  most  easily  worked  with  a  sloping 
cut,  which  usually  produces  curled  filings.  Cast  iron  and 
hard  brass  require  a  much  less  sloping  cut.  Brass  files,  in 
tact,  should  have  an  "up-cut"  almost  at  right  angles  to  the 
axis  of  the  file. 

5.  As  a  general  conclusion,  therefore,  it  appears  that  it 
would  be  advantageous  to  have  files  especially  cut  for  vari- 
ous metals  and  keep  them  on  the  work  for  which  they  are 
intended.  Most  files  intended  to  cut  all  metals  are  decidedly 
inefficient  on  them  all. 

It  will  rest  with  the  user  to  make  the  first  move  in  the 
matter.  The  file-maker  is  naturally  reluctant  to  double  or 
triple  his  stock  and  to  make  files  for  all  the  existing  sizes, 
shapes  and  cuts  in  two  or  three  distinct  styles,  suited  to 
different  metals.  The  difficulty  may  involve  a  slight  increase 
in  the  price  of  files,  but  the  increase  in  efficiency  will  be  out 
of  all  proportion  to  the  increase  in  cost. 

Another  evidence  of  the  un-uniformity  of  files  and  the  in- 
complete understanding  of  the  subject,  even  by  file-makers, 
is  shown  by  the  fact  that  sometimes  files  of  two  or  three 
different  qualities  are  sold  by  the  same  maker  at  different 
prices.  In  most,  though  not  in  all,  cases  where  such  files 
were  tested,  it  was  found  that  the  cheapest  grade  gave  the 
best  result,  and  the  most  expensive  the  worst.  This  is  prob- 
ably explained  by  the  fact  that  by  a  "good"  file,  the  file- 
maker  almost  invariably  means  simply  a  file  of  expensive  steel. 

Most  of  the  leading  British  file-makers  are  now  investi- 
gating, with  the  aid  of  the  testing  machine,  the  various  prob- 
lems connected  with  file  efficiency.  This  investigation  is 
attended  with  special  difficulty.  Apart  from  the  quality  of 
the  steel  there  are  at  least  eleven  important  factors,  all  hav- 
ing an  infiuence  on  efficiency:  seven  angles,  the  sharpness 
of  the  chisel,  the  force  of  the  blow,  the  coarseness  of  the  cut, 
and  the  ratio  between  the  two  cuts.  It  is  possible  to  make 
an  infinite  number  of  combinations  of  these  eleven  variables, 
and  an  alteration  In  any  one  of  them  is  likely  to  affect  sev- 
eral of  the  others.  The  problem  is,  therefore,  greatly  sim- 
plified if  a  simple  file  tooth  can  be  isolated  and  its  cutting 
efficiency  measured  under  constant  conditions  while  pro- 
gressive changes  are  made  in  its  shape  and  in  the  angle  of 
its  presentation  to  the  work. 

A  Tool  Steel  Testing  Machine 

The  simplification  of  the  problem  mentioned  Is  made  possi- 
ble by  the  use  of  a  recently-designed  tool  steel  testing  ma- 
chine. 

The  principle  of  the  tool  steel  testing  machine  will  be 
understood  from  the  diagram.  Fig.  G,  in  which  A  represents 
a  tube  of  steel  or  other  metal,  suitably  guided  and  rotating 
about  a  vertical  axis,  while  its  lower  end  rests  on  a  fixed 
abutment  U.  A  cutting  tool  G  is  held  in  a"  vise  D.  The  vise 
is  mounted  on  knife  edges  E.  lying  in  the  plane  of  the  end 
of  the  tube.  By  means  of  a  screw  F,  with  a  movable  weight 
and  scale,  the  tool  can  be  caused  to  press  upwards  against 
the  edge  of  the  tube  with  any  desired  force,  and  cut  It  away 
with  a  turning  action. 

The  tube  is  held  in  contact  with  llu'  abuluient  I!  by  means 
of  a  weight  G,  the  downward  pressure  of  which  is  always 
greater  than  the  upward  pressure  of  the  tool.  As  the  tube 
is  turned  away  by  the  tool,  It  is  fed  downwards  by  the  weight 
G.  so  that  the  end  of  the  tube,  though  it  is  constantly  being 
turned  away,  is  constantly  held  in  contact  with  the  ahutineni 
/J,    and    Ihe    poiiil    ;il    which    culling    lakes    place    is    IhiMcfore 
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stationary.     A  dashpot  H  is  connected  to  the  vise  to  prevent 
jarring  or  vibration. 

Turning  now  to  the  illustration  of  the  machine  in  Fig.  7, 
it  will  be  seen  that  the  tube  is  driven  by  a  spindle,  which 
receives  its  motion  through  cone  and  friction  disk  gearing. 
capable  of  giving  it  a  wide  and  continuous  range  of  speeds. 
A  paper-covered  drum,  mounted  beside  the  column  of  the 
machine,  is  driven  from  the  spindle  through  worm  and  spur 
speed  reducing  gear.  Vertical  movements  of  the  spindle  are 
communicated  through  a  fine  chain  to  a  pencil  mounted  on  a 
vertical  sliding  bar. 


Mtit:ttini_'rtj,y.\, 


Fig    6.    Diagrammatical  View  of  Action  of  Tool  Steel  Testing  Machine 

When  the  machine  is  set  in  motion,  the  pencil  draws  a 
diagram,  in  which  horizontal  distances  represent  the  num- 
ber of  revolutions  made  by  the  tube,  and  vertical  distances 
represent  vertical  movements  of  the  spindle — i.  e..  the  length 
of  tube  turned  off  by  the  tool.  The  slope  of  the  line  at  any 
point  represents  the  rate  at  which  the  tube  is  being  turned 
away,  which  is  conveniently  expressed  in  inches  per  1,000 
revolutions.  In  practice  the  tube  is  %  inch  diameter  and  % 
inch  bore. 

By  means  of  this  machine  it  will  be  possible  to  ascertain 
what  is  the  theoretically  correct  shape  for  a  single  file  tooth 
for  any  particular  metal.  This  information  having  been  ob- 
tained, it  will  rest  with  the  file-maker  to  ascertain  by  means 
of  the  file-testing  machine  what  combination  of  theoretically 
correct  file  teeth  gives  the  best  maximum  efficiency  and  dura- 
bility to  the  file. 

In  the  machine  shown,  the  cutting  of  metal  is  reduced  to 
its  simplest  and  most  elementary  form.  A  straight  cutting 
edge  is  pressed  with  a  known  force  against  a  metal  surface 
of  constant  width  and  unvarying  hardness,  moving  at  known 
constant  speed,  and  being  cut  away  at  a  rate  which  is  graphi- 
cally recorded.  It  is  evident  that  the  tool  continues  to  cut 
until  it  reaches  a  definite  degree  of  bluntness,  when  the 
pressure  against  the  teeth  will  be  insuflBcient  to  cause  it  to 
penetrate  the  metal.  At  this  moment  it  will  slip  over  the 
surface  without  cutting,  and  on  the  diagram  this  condition 
will  be  shown  by  the  curve  becoming  horizontal. 

Results  of  Experiments  with  Tool  Steel  Testing  Machine 
TTie  results  of  these  experiments  are  not,  as  yet,  definite, 
but  so  far  the  results  serve  to  show  the  character  of  the 
information  that  may  be  expected,  and  its  bearing  on  the 
file  tests.  A  series  of  tests  made  to  ascertain  the  effect  of 
variations  in  the  clearance  angle  or  slope  of  the  back  of  the 
file  teeth,  with  the  front  without  rake,  confirmed  in  a  strik- 
ing manner  the  condition  that  mere  sharpness  is  relatively 
an  unimportant  factor  in  file  efficiency.  A  second  conclusion 
to  be  drawn  from  the  tests  is  that  the  clearance  angle  has 
very  little  influence  on  the  rate  of  cutting.  The  most  strik- 
ing feature  of  the  tests  is,  however,  the  great  difference  in 
the  duration  and  in  the  total  amount  of  metal  removed, 
showing  that  O.Oo  cubic  inch  could  be  cut  away  with  5 
degrees  clearance  in  100  revolutions  before  the  tool  ceased 
cutting,  against  3.7  cubic  inches  of  metal  removed  in  3.800 
revolutions  with  25  degrees  clearance.  Considering  that  all 
.these  tests  were  made  with  the  same  tool,  the  conclusion 
previously  arrived  at  that  durability  of  the  file  and  the 
amount  of  work  it  is  capable  of  doing  depends  far  more  on 
the  shape  of  the  teeth  than  on  the  quality  of  the  steel  is 
confirmed,  and  it  would  appear  that  the  chief  factor  influenc- 


ing the  durability  and  output  is  the  clearance  angle  or  slope 
of  the  back  of  the  teeth.  The  tests,  however,  indicate  that 
there  is  a  limit  beyond  which  the  clearance  angle  cannot  be 
increased  with  advantage.  When  the  clearance  angle  was 
greater  than  2.5  degrees,  the  output  and  durability  began  to 
decrease.  This  was  due  to  the  fact  that  the  edge  of  the  tool 
broke  away,  indicating  that  the  tooth  was  too  weak;  but  it 
must  not,  therefore,  be  assumed  that  a  clearance  of  25  degrees 
is  a  practical  limit.  The  tests  were  made  with  a  pressure 
of  25  pounds,  and  this  pressure  applied  to  a  single  file  tooth 
probably  represents  usage  more  severe  than  a  file  would  be 
subjected  to. 

The  results  obtained  also  indicate  how  files  of  superior 
steel  may  give  poorer  results  than  files  of  inferior  steel. 
In  the  case  above,  a  tool  of  the  same  quality  of  steel  removed 
in  one  case  seventy-four  times  as  much  metal  as  in  another 
case,  the  difference  being  merely  a  difference  in  clearance 
angle.  Now  it  is  a  well-known  fact  that  a  high-carbon  steel 
is  much  less  ductile  than  one  of  less  hardness.  Consequently 
the  high-carbon  steel  does  not  flow  so  readily  when  struck 
with  a  chisel;  the  burr  which  forms  the  working  part  of 
every  file  tooth  is  much  lower,  or  in  other  words,  the  clear- 
ance angle  is  less.  Thus  it  may  easily  happen  that  the  extra 
durability  of  the  steel  is  far  more  than  counteracted  by  the 
lack  of  clearance,  and  a  file  of  very  good  steel  may  give  ex- 


Fig,  7.    Tool  Stt.fl  T 


ceedingly  poor  results  as  a-  cutting  tool  if  not  properly  cut 
with  a  clear  understanding  of  the  requirements  of  the  dura- 
bility and  efficiency  of  files. 

A  series  of  experiments  was  made  with  a  view  to  ascer- 
taining the  effect  of  varying  degrees  of  rake  and  slope  on 
the  efficiency  and  durability  of  file  teeth,  the  term  slope  being 
used  to  indicate  the  angle  at  which  the  up-cut  lies  across 
the  face  of  the  file.  Only  two  slopes  were  experimented  with 
— a  slope  of  90  degrees,  corresponding  to  the  cut  of  a  file 
intended  for  brass,  and  a  slope  of  70  degrees,  such  as  is  com- 
monly found  in  files  intended  for  general  work. 
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lOarli  of  tlit'se  slopes  was  t(^stt'il  in  coiijunclion  with  thret; 
different  degrees  of  raise,  viz.,  a  negative  rake  of  IS  degrees, 
as  commonly  found  in  file  teoth;  a  zero  rake,  the  front  fare 
of  the  tooth  standing  at  riglil  angles  to  the  surface  of  the 
work,  a  condition  occasionall.v  approached  in  file  teeth;  and 
a  positive  or  forward  rake  of  iU  degrees,  a  condition  which 
is  never  found  in  file  teeth,  though  experience  with  other 
cutting  tools  points  to  this  as  the  correct  form  for  cutting 
most  metals.  The  same  tool  was  used  throughout,  so  as  to 
eliminate  any  variations  due  to  difference  of  temper  or  qual- 
ity in  the  steel.  Each  test  was  made  with  a  freshly  sharp- 
ened edge,  and  was  continued  until  cutting  ceased.  The  pres- 
sure of  the  tool  on  the  work  was  in  all  cases  25  pounds,  the 
cutting  speed  30  feet  per  minute,  and  the  clearance  angle 
of  the  tool  20  degrees  in  all  except  two  of  the  tests. 

The  results  of  these  tests  showed  that  an  extraordinary 
difference  in  the  output  of  the  work  can  be  obtained  in  the 
same  (tool  by  a  relatively  slight  variation  in  its  cutting  angles. 
Contrary  to  what  might  be  expected,  these  variations  have 
much  greater  effect  on  the  output  than  on  the  rate  of  cut- 
ting. It  was  also  noticed  in  these,  as  in  all  other  tests  made 
with  the  machine,  that  mere  keenness  of  edge  had  very  little 
effect  on  the  efficiency.  All  the  curves  obtained  were  approxi- 
mately straight  lines,  and  cutting  ceased  abruptly  with  very 
little  previous  loss  of  efficiency. 

Conclusions  of  Tests  Relating-  to  Shape  of  File  Teeth 

In  relation  to  commercial  file-making,  the  most  important 
conclusion  of  the  tests  appears  to  be  that  the  least  desirable 
results  of  all  were  obtained  with  the  tool  which  most  closely 
resembled  the  commercial  file  tooth.  The  best  results  of  all 
were  obtained  with  a  form  of  tooth  which  can  probably  be 
reproduced  without  great  difficulty,  but  which  appears  never 
to  have  been  adopted.  This  tooth  would  have  a  positive  front 
rake  of  15  degrees,  and  a  clearance  of  5  degrees.  It  was  pre- 
viously shown  that  the  clearance  angle  is  a  most  important 
factor  in  determining  the  total  output  and  that  the  tool  with 
no  rake  and  only  5  degrees  clearance  will  do  only  a  very 
small  amount  of  work,  but  it  appears  that  a  tool  with  the 
same  clearance  angle  and  with  positive  front  rake  will  do 
an  exceptionally  large  amount  of  work  with  great  efficiency, 
and  it  is  probable  that  by  slightly  increasing  the  clearance 
angle  the  output  will  be  still  further  increased  without  un- 
due weakening  of  the  cutting  edge. 

Some  caution  will,  of  course,  be  necessary  in  applying  the 
results  just  described  to  the  art  of  file-making.  These  tests 
were  made  with  what  was  practically  a  single  isolated  file 
tooth  with  a  straight  instead  of  a  rounded  cutting  edge.  The 
file  is  a  series  of  round-nosed  tools,  lying  very  close  together, 
and  it  may  be  found  that  a  file  with  a  positive  rake  will  have 
a  tendency  to  choke  up  with  filings  to  such  an  extent  as  to 
neutralize  its  greater  efficiency.  The  progress  must  be  made 
by  systematic  experiments,  confirmed  at  every  step  by  the 
flle-testing  machine. 

The  results  first  described  have  a  bearing  on  other  cutting 
tools  besides  files.  Of  all  the  tool  forms  experimented  with, 
among  those  that  gave  the  smallest  output  of  work  was  one 
having  no  front  rake.  This,  however,  is  the  usual  form  of 
tooth  for  milling  cutters.  There  seems  to  be  no  reason  for 
making  milling  cutters  without  front  rake,  except  the  well- 
known  propensity  of  human  beings  to  follow  in  their  fore- 
fathers' footsteps.  Milling  cutters  with  front  rake  have  been 
made  and  tried,  and  have  given  good  results,  and  yet  it  is 
impossible  to  buy  such  cutters  without  having  them  made  to 
order. 

The  Testing  of  Tool  Steel 

We  now  pass  to  the  consideration  of  that  function  of  the 
tool  steel  testing  machiiip  from  which  it  derives  its  name  and 
which  may  prove  to  be  of  greater  practical  importance  than 
any  other — the  testing  of  the  quality  of  tool  steel.  The  slope 
of  the  curves  produced  on  the  diagram  in  the  testing  machine 
indicate  the  rate  at  which  the  test  tube  is  being  cut  away 
by  the  tool  point,  and  it  is  evident  that  this  rate  is  governed 
by  several  factors:  the  speed  and  quality  of  the  test  tube,  the 
shape  and  position  of  the  tool,  and  the  force  with  which  it 
is  pressed  against  the  tube.  Any  alteration  in  any  one  of 
these  factors  will  affect  the  rate  of  cutting  and  the  slope  of 


the  curve,  whicli  therefore  serves  as  an  absolute  check  on 
the  uniformity  of  the  mechanical  conditions.  The  remain- 
ing factor  in  the  test  is  the  (|uality  of  the  steel,  and  a  mo- 
ment's consideration  will  show  that  this  does  not  affect  the 
rate  of  cutting  at  all.  So  long  as  a  number  of  tools  are 
equally  sharp,  they  will  all  cut  at  the  same  rate  under  the 
same  conditions,  no  matter  what  steel  they  are  made  of;  but 
the  tool  which  is  made  of  the  best  steel  will  remain  sharp 
longest. 

The  results  of  experiments  on  carbon  steel  and  high-speed 
steel  are  shown  in  Figs.  8  and  9.  At  slow  speed  (30  feet  per 
minute)  the  carbon  steel  lasted  four  times  as  long  as  the  high- 
speed steel.  At  a  somewhat  higher  speed  (40  feet  per  min- 
ute), the  high-speed  steel  tool  lasted  twice  as  long  as  the  car- 
bon steel.  These  tests  were  repeated,  but  the  same  results 
were  obtained.  Up  to  a  certain  limit  all  tools  with  increased 
speed  not  only  did  more  work  per  unit  of  time,  but  lasted 
a  greater  number  of  revolutions.     Another  interesting  experi- 
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Figr.  8.  Comparison  of  Dura- 
bility of  Carbon  and  High-Speed 
Steels  at  Low  Cutting  Speed 
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Fig.  9.  Comparison  of  Dura- 
biUly  of  Same  Steels  at  Increased 
Cutting  Speed 


ment  was  carried  out  with  a  blunt  tool.  It  was  tested  until 
it  ceased  cutting  at  40  feet  per  minute;  when  the  speed  was 
increased  to  85  feet  per  minute  the  same  tool  immediately 
began  cutting  faster,  that  is,  removing  more  metal  per  revo- 
lution than  when  it  was  quite  sharp  and  working  at  a  lower 
speed:  This  indicates  that  there  is  a  definite  state  of  blunt- 
ness  corresponding  to  each  speed.  These  are  a  few  of  the 
many  curious  facts  that  have  been  brought  into  prominence 
by  the  tool  steel  testing  machine.  They  may  or  may  not 
have  an  important  bearing  on  the  art  of  cutting  metals,  but 
it   is  necessary  to  hear  them   in  mind. 

The  conclusions  also  throw  an  interesting  light  on  the 
relative  value  of  ordinary  carbon  and  high-speed  steels  for 
various  tools.  For  files,  for  instance,  having  a  low  cutting 
speed,  it  is  likely  that  special  alloy  steels  are  of  but  little 
value.  While  it  may  not  be  assumed  that  all  alloy  steels 
are  inferior  to  carbon  steel  for  file  making,  it  is  evidently 
unsafe  to  assume  that  because  a  certain  steel  has  given  good 
results,  say.  for  twist  drills,  it  would  be  suitable  for  cutting 
tools  used  under  totally  different  conditions.  For  instance, 
reamers  are  generally  used  for  a  slight  scraping  cut  at  a  low 
speed,  precisely  under  conditions  for  which  high-speed  steel 
seems  to  be  least  suited,  and  for  such  tools  the  high  quality 
steel  appears  to  be  unwarranted.  It  may  be  too  soon  to  dog- 
matize, but  there  seems  to  be  reason  for  caution  in  the  appli- 
cation of  high-speed  steel  to  the  manufacture  of  such  tools 
as  reamers  and  milling  cutters  for  light  finishing  work. 

Another  experiment  showed  that  the  maximum  duty  could 
be  obtained  from  a  carbon  steel  at  the  cutting  speed  of  50 
feet,  by  a  good  high-speed  steel  at  85  feet,  and  from  one  of 
the  new  British  high-speed  steels  at  140  feet  per  minute  cut- 
ting mild  steel.  This  latter  result  was  unexpected,  since  no 
increase  in  the  working  speed  was  claimed  by  the  makers 
of  the  new  steel,  but  only  an  increase  of  durability  at  the 
speeds  at  which  high-speed  steel  is  ordinarily  used.  The  tool 
steel  testing  machine  can  also  be  used  for  ascertaining  the 
wear  of  metals,  the  efllciency  of  the  various  lubricants  in 
cutting  operations  to  preserve  the  edge  of  the  tool,  and  for 
testing  the  hardness  of  metals. 

The  testing  for  hardness  is  accomplished  by  a  drill  loaded 
with  a  certain  weight,  and  the  rate  at  which  It  penetrates 
the  material  under  investigation  is  used  as  a  measure  of 
hardness.  'I'his  test  is  by  no  means  new,  but  it  has  often 
been  regarded  with  some  distrust,  because  the  sharpness  of 
the  drill  is  a  variable  factor  in  the  result  of  the  test  as  ordi- 
narily applied.     The   production   of  considerable  qiiimtillcs  of 
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test  bars  for  the  file  and  steel  testing  machines  has  called 
for  some  accurate  method  of  judging  hardness  (using  that 
rather  vague  term  to  denote  resistance  to  the  action  of  cut- 
ting tools),  and  the  drill  test  has  proved  itself  during  nearly 
two  years  of  continuous  use  the  most  sensitive  and  reliable 
test  available. 

The  distributing  influence  of  the  varying  sharpness  of  the 
drill  is  eliminated  by  adopting  a  definite  rate  of  penetration 
on  a  standard  reference  bar.  Suppose  the  rate  of  penetration 
of  half  an  inch  per  1.000  revolutions  to  be  adopted,  the  load 
on  the  drill  is  adjusted  until  this  rate  of  penetration  is  ob- 
tained on  the  standard  bar.  Tests  on  the  materials  under 
investigation  are  then  made,  and  any  variation  in  the  rate 
of  penetration,  beyond  certain  predetermined  limits,  leads  to 
the  rejection  of  the  material.  Periodically  a  return  is  made 
to  the  standard  bar,  and  any  loss  of  penetration  due  to  blunt- 
ing of  the  drill  is  corrected  by  increasing  the  load.  In  prac- 
tice a  considerable  number  of  tests  can  be  made  on  ordinary 
materials  without  perceptible  blunting  of  the  drill.  The  sensi- 
tiveness of  the  test  depends  entirely  oh  the  rate  of  penetra- 
tion adopted.  A  drill  so  lightly  loaded  as  to  be  on  the  point 
of  slipping  gives  a  hardness  test  which  is  probably  more 
sensitive  than  any  other.  In  this  connection  it  is  interesting 
to  note  that  drills  of  high-speed  steel  have  proved  quite  un- 
suitable for  the  drill  test,  as  they  lose  their  sharpness  much 
more  rapidly  than  drills  of  carbon  steel,  under  the  extremely 
light  cuts  that  are  essential  for  a  sensitive  test. 

The  results  put  forward  in  the  foregoing  have  been  con- 
firmed by  repeated  experiments,  and  are  believed  to  be  reli- 
able as  far  as  they  go.  but  important  facts  may  be  undiscov- 
ered and  those  phenomena  which  have  come  into  view  may 
be  only  parts  of  larger  phenomena  which  cannot  be  seen  in 
their  true  perspective  until  they  have  been  investigated  from 
every  side,  and  under  widely  varied  conditions  of  experi- 
ment. 

*     *     * 

SIZES   OP  PIPE   MAINS   FOR  HOT  WATER 
HBATINQ*t 

CHARLES  L.  HUBBARDt 

In  the  accompanying  Supplement  three  sets  of  curves  are 
given  for  determining  the  sizes  of  pipe  mains  for  hot  water 
heating.  Two  of  the  diagrams  are  for  gravity  circulation 
where  the  water  is  moved  under  a  low  head,  the  motion 
being  due  solely  to  the  difference  in  temperature  between  the 
supply  and  return.  The  third  diagram  is  made  up  for  the 
usual  range  of  velocity  and  head  employed  in  forced  hot 
water  circulation  actuated  by  means  of  a  pump.  In  all  cases 
the  capacities  are  for  pipe  lengths  of  one  hundred  feet. 
Volume  of  Water  to  be  Moved 

The  volume  of  water  to  be  passed  through  the  supply  main 
in  a  heating  system  may  be  found  by  the  following  equation: 

E  XH 

G  = ■ 

8.3  X  (T— Ti) 

in  which  G  =  gallons  per  hour. 

£=:  efficiency  of  radiating  surface  (170  for  direct,  400  for 
indirect,  and  1.000  for  hot  blast  heating), 

H  =  square  feet  of  heating  surface, 

7*  =  initial  temperature  of  water  fcommonly  taken  as  ISO 
degrees), 

T,^  final  temperature  of  water  (commonly  taken  as  160 
degrees). 

ExavipJe. — A  heating  system  has  5,000  square  feet  of  direct 
heating  surface,  and  1.000  of  indirect;  how  many  gallons  of 
water  (O,)  must  pass  through  the  main  per  minute,  assum- 
ing a  drop  in  temperature  of  20  degrees? 

(170  X  5.000)  +  (400  X  1,000) 

G,  = =  125   gallons. 

8.3  X  20  X  60 


*  For  additional  information  relating  to  heating  and  ventilation,  see 
the  (ollowJng  articles  previously  published  in  Machinery  :  Calcula- 
tions of  Fans  and  Heaters.  .June.  1908.  engineering  edition ;  The 
Heating  and  Ventilation  of  Machine  Shops,  September,  1907,  engi- 
neering edition :  and  also  the  articles  referred  to  In  connection  with 
the  one  last  mentioned.  See  also  Machinery's  Reference  Series 
Xo.   39:    Fans,  Ventilation  and  Heating. 
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Head  to  Produce  Flow 
The  head  to  produce  flow  may  be  found  by  the  equation 

H  =  D  XJi  0.000365. 
in  which 

//=:head  in  feet,  producing  flow. 

D^  difference  in  temperature  between  supply  and  return, 

7i=  height  or  elevation  of  the  heating  surface  above  the 
boiler. 

Exam-ple. — A  certain  quantity  of  heating  surface  is  located 
at  an  elevation  of  50  feet  above  the  boiler;  what  is  the  avail- 
able head  for  producing  flow  through  the  supply  riser  if  the 
drop    in    temperature   between    the    supply    and    return    is    30 

degrees? 

77  =  30  X  50  X  0.000365  =  0.55    feet. 

When  the  radiation  is  all  on  the  same  floor,  the  elevation  h 
may  be  taken  as  the  vertical  distance  between  the  center  of 
the  radiators  and  the  center  of  the  boiler:  If  it  is  equally 
distributed  on  several  floors  it  may  be  taken  as  though  it  were 
all  located  upon  the  central  floor. 

If  unevenly  distributed,  the  average  elevation  may  be  found 
by  the  equation 

A  Xlu+  S  X\  +  C  X  h, 

ft= 

A  +  B  +  C 

in  which  A.  B,  and  C  are  the  square  feet  of  radiation  upon  the 
several  floors,  and  h.  Tit,,  and  he  the  corresponding  eleva- 
tions of.  the  radiators  located  upon  these  floors. 

In  computing  the  length  of  mains,  provision  must  be  made 
for  the  frictional  resistance  due  to  bends  in  the  pipe.  In 
practice  it  is  customary  to  consider  an  elbow  equivalent  to 
increasing  the  length  of  the  pipe  60  diameters,  and  a  return 
bend  equivalent  to  120  diameters. 

The  size  of  main  required  to  supply  a  heating  system  or 
group  of  heaters  depends  upon  the  square  feet  of  radiation, 
the  elevation  above  the  boiler,  the  drop  in  temperature  of  the 
water  in  passing  through  the  radiators,  and  the  length  of  run. 
Taking  the  examples  previously  given,  and  assuming  the 
length  of  the  mains  to  be  200  feet,  what  size  of  pipe  will  be 
required? 

Gallons  per  minute  125;  available  head  to  produce  flow  0.55 
foot.     As  the  run  of  pipe  is  200  feet  long,  the  head  per  hun- 
0.55 

dred  feet  is  =  0.27  foot.     From  diagram  II  in  the  Supple- 

2 

nient  we  find  that  a  flow  of  125  gallons  under  a  head  of  0.27 
foot  calls  for  a  pipe  between  5  and  6  inches  in  diameter,  in' 
which  case  the  larger  size  would  probably  be  used. 

Forced  Circulation 

In  case  of  forced  circulation  the  mains  should  be  of  such 
size  that  the  total  head  required  to  overcome  the  friction  will 
not  exceed  50  feet,  the  usual  range  being  from  30  to  50  feet. 
The  velocity  of  flow  is  usually  made  from  5  feet  per  second  in 
the  smaller  sizes  (2  to  3  inches)  to  10  feet  per  second  in  the 
larger  sizes   (6  to  8  inches). 

The  table  in,  the  Supplement  gives  the  capacity  of  different 
sizes  of  pipe  for  varying  velocities  of  flow  through  them. 

*     *     * 

In  spite  of  their  conservatism  and  proverbial  "slowness," 
our  British  friends  have  achieved  remarkable  results  in  the 
running  of  fast  trains., and  on  the  Great  Western  R.  R.  results 
are  obtained  which  are  not  equalled  by  any  regular  Ameri- 
can service.  Between  London  and  Exeter,  a  distance  of  174 
miles,  three  expresses  run  daily  without  a  stop,  in  exactly 
three  hours,  or  at  an  average  speed  of  58  miles  an  hour.  A 
fourth  train  on  the  same  route  makes  the  same  run  at  an 
average  speed  of  56.3  miles  per  hour.  It  is  not  unusual  for 
the  total  load  back  of  the  tender  of  these  trains  to  be  400 
tons.  ,     ,     , 

The  new  radium  institute  of  Great  Britain  has  placed  an 
order  for  a  trifle  over  one-quarter  of  an  ounce  of  radium-bro- 
mide, the  price  for  which  is  not  less  than  $150,000.  or  at  the 
rate  of  $570,000  per  ounce,  or  over  $9,000,000  per  pound.  Some 
conception  of  the  enormous  labor  involved  in  the  extraction 
of  this  mineral  is  afforded  by  considering  the  price  of  a 
pound  given  as  the  wages  of  15,000  men  working  one  year 
of  300  working  days  at  $2.00  per  day. 
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P'ORREST  E.  CAKUULI.O" 

III  nn  nrtiiln  entitled  ''rtie  Coninienlal  Aiishlp,"  in  tlie 
August  Issue  ot  MAi-iiiMatY,  Mr,  MeCreiuly  reviews  briefly  (lie  ' 
ilisiulvantages  of  tlie  lieavler-tiian-air  machines,  and  of  Hie 
gas-innated  airsliips,  stating  tliat  botli  are  impractical  for 
coMiniercial  \vorl<.  As  a  substitute  for  them,  Mr.  McCready 
proposes  a  type  of  airship  consisting  in  principle  of  a  metal- 
lic reservoir  of  largo  volume  from  which  air  can  be  exhausted, 
lightening  it  by  the  weight  of  the  air  so  exhausted.  Obvi- 
ously, if  this  contrivance  Is  to  be  successful,  tlie  weight  of  the 
nielal  envelope  must  be  less  than  that  of  tlie  displaced  air, 
and  since  the  reservoir  is  to  be  exhausted  of  air,  it  must  be 
strong  enough  to  resist  the  external  air  pressure,  which  is  14.7 
pounds  per  square  inch  or  2,117  pounds  per  square  foot. 

Now  it  follows  that  the  material  to  use  in  the  construction 
of  this  airship  is  that  which  has  the  greatest  strength  for  a 
given  weight.  This  material  will  be  one  ot  the  alloy  steels 
having  high  elastic  limit  and  tensile  strength.  Aluminum 
is  lighter,  but  is  also  weaker  in  much  greater  proportion. 
Many  alloys  of  low  specific  gravity  present  advantages  in  cer- 
tain types  of  construction,  but  pound  for  pound,  they  are  not 
as  strong  as  the  alloy  steels.  Such  alloy  steels  weigh  about 
480  pounds  per  cubic  foot. 

The  form  of  reservoir  which  contains  the  largest  volume 
within  a  given  bounding  area  is  the  sphere.  Consequently 
for  a  given  volume  and  thickness  of  wall,  a  sphere  will  make 
the  lightest  reservoir.  Also,  since  the  compressive  stress  Is 
the  same  in  every  cross  section  of  the  wall  cut  by  a  radial 
plane,  the  sphere  will  have  the  thinnest  wall  of  any  shape 
of  the  same  diameter.  It  is  apparent,  then,  that  no  lighter 
construction  could  be  made  than  a  perfect  sphere  without 
bracing.  If  the  sphere  is  perfect,  and  the  external  pressure 
uniform,  bracing  is  theoretically  unnecessary,  and  no  possible 
system  of  bracing  can  be  devised  which  would  make  a  sphere 
stronger  for  the  same  weight,  than  its  theoretical  strength, 
calculated  on  the  assumption  that  it  is  perfect  in  form,  homo- 
geneous in  material,  and  subjected  to  a  uniform  pressure. 
Hence  if  a  spherical  reservoir  cannot  be  made  light  enough 
and  strong  enough  to  perform  the  desired  service,  no  other 
form  of  reservoir  will  be  possible. 

Volume  of  1  pound  of  air  at  62  degrees  F.  and  11.7  pounds 
pi'essure  per  square  inch  =  13.141  cubic  feet. 

Volume  of  a  sphere  =  0.ri23()  d\ 

Area  of  a  sphere  =  3.141G  rf'. 

Area  of  its  great  circle  =  0.78r)4  rf-. 

Circumference  of  its  great  circle  =  w  d. 

Diameter  of  a  sphere  having  a  displacement  of  1  pound  of 
air  at  62  degrees  F.  at  sea  level  =  2.93  feet,  which  is  found 
as  follows: 


13.141  =  0.5236  fZ" 

a4i 


'I  13. 


:2.93 


0.5236 
Its  area  will  then  be 

3.1416  X  2.93=  =  26.97  square  feet. 
Assimiing  that  the  steel  weighs  480  pounds  per  cubic  foot, 
and  further  that  the  shell  vj\\\  weigh  exactly  one  pound,  we 
find  for  the  thickness  of  the  shell 

1 

=  0.0000772  foot. 

26.97  X  480 
or  0.0000772  X  12:=  0.000926  inrh,    oi-    Hie    IliicUnoss    of    our 
shell  will  be  a  trifle  less  than  one-l  housaudth  pari  of  an  inch. 
The  area  of  the  great  circle  of  this  sphere  will  be 
0.7854  X  2.9.3- =  6.74  square  feet, 
and   the  pressure  upon  it,  at  14.7   pounds  per  square  inch,   is 
6.74  X  14.7  X  144  =  14,270  pounds. 
The  circumference  of  the  great  circle  is 

3.1416  X  2.9.3  =  9.205  feet  or  110.5  inches. 
It  therefore  follows  that  the  cross  section   of  the  shell   ou 
the  great  circle  is  110.5  X  0.000926  =  0.1023  square  inch. 

The   compressive  'Stress   produced    in    I  his   cross   section    by 
the  pressure  of  tlie  air  is  tlicrcfore 

14,270 

=1111,1100  p(]iiiHls  per'  s(pi:n('   iiifli. 

0. 1 023 
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Now  it  Is  obvious  that  we  have  hardly  any  substance  suffi- 
ciently strong  to  construct  such,  a  sphere,  and  certainly  there 
is  no  substance  sufflcieully  strong  to  construct  a  sphere  able 
to  float  in  air  and  in  addition  lift  55  per  cent  of  its  own 
weight,  when  interior  bracing  Is  a<lded  to  prevent  collapse. 

Mr.  McCready  states  in  his  article  that  the  vacuum  sys- 
tem becomes  proportionately  more  practicable  and  efficient  as 
the  size  of  the  airship  is  increased.    Let  us  see  if  this  is  true. 

pressure  on  great  circle           0.7854  d-  X  14.7  X  144 
Stress  = = 


529  (I 


cross  section  at  great  circle 


3.141Grf( 


t. 
Weight  of  I  cubic  fcidl  of  air 

1 


13.141 


pound. 
1 


Volume  of 


pound  of  steel  = 


=  0.0001585 


i: 


13.141 
cubic  foot. 

Cubic  feet  of  steel  in  shell 
Area  of  shell  =  3.1416  d". 

0.0001585  X  0.5236  d 
Thickness  of  shell  ^  (  = 


141  X  480 
0.0001585  X  0.5236  (P. 


:  0.000026  d. 
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or  the  stress : 


3.1416  d- 
-■  20,300,000  pounds  per  square  foot, 


0.000026  d 
and  is  independent  of  the  diameter. 

One  point  alone  in  regard  to  the  construction  advocated  in 
the  article  referred  to  will  serve  to  show  its  futility.  The 
figures  for  a  proposed  vacuum  airship  are  given  as  150  feet 
diameter  by  750  feet  long.  The  weight  of  the  cylinder,  fit- 
tings and  machinery  is  given  at  270  tons.  If  all  of  this  270 
tons  were  utilized  as  a  700-foot  steel  column,  keeping  the 
ends  of  the  cylinder  apart  against  atmospheric  pressure,  the 
stress  in  the  column  would  he  163,000  pounds  per  square  inch. 

The  truth  of  the  above  assertion  may  be  demonstrated  as 
follows:  The  area  of  a  circle  150  feet  in  diameter  is  17,671 
square  feet.  On  each  square  foot  there  will  be  a  pressure  of 
2.117  pounds,  or  a  total  compressive  stress,  tending  to  force 
the  ends  together,  of  37,400,000  pounds.  Assuming  the  col- 
umn tgi  weigh  270  tons,  or  540,000  pounds,  its  volume  will  be 
1,125  cubic  feet,  and  if  It  Is  700  feet  long,  allowing  for  the 
conical  ends,  its  cross  section  will  be  1.6  square  foot  or  230 

37,400,000 
square  inches.     Now  tlie  stress  in  the  column  : 

163.000  pounds  per  square  inch. 

This  stress  looks  rather  excessive  in  a  column  700  feet 
long.  The  following  figures  in  regard  to  the  stress  in  the 
walls,  normal  to  an  axial  plane  are,  however,  even  more  illu- 
minating. 

The  strongest  and  lightest  construction  that  we  know  of 
in  the  case  of  a  cylinder  subjected  to  external  pressure,  is 
that  used  in  the  Morrison  corrugated  furnace.  The  reason 
it  is  so  strong  is  that  the  cylinder  wall  furnishes  its  own 
bracing.  Let  us  suppose  that  the  airship  is  built  on  this 
principle,  and  that  the  whole  270  tons  is  put  into  self-brac- 
ing   wall.      Then,    the    weight    of   cylinder    wall    per    foot    of 

540,000 
length   will    be  =  771    pounds.      This   771   pounds  of 


230 


metal    will     form 
feet   lou,g,  iind   it; 


700 
a    band 


around     the 


cylinder    150  tt  =471 

771 

volume,  if  of  steel,  will   lie  =1  l.fi  cubic 

4  SO 
1.6  X  144 

fool.    Us  cross-section  will  llicii  be  =:  0.5  sipiare  inch 

471 
Tlie  total   stress   in   tliis  band  will  be  one-half  the  pressure 
of;  the  air  upon    150  square  feet   (('.  e..  the  area  ot  the  projec- 
tion of  a  section  of  the  cylinder  one  fool   long  upon  the  axial 

150  X  14.7  X  144 
plane  I     wliich    is or    159,000    pounds.       The 


1 59,000 


stress  per  sipiarc  iurli  is  then 


0.5 


or  :; IS. Olio  pounds. 


Wo  are   forced   to   the  conclusion   that  no  Ingenuity  of  cou 
structlon   will  make  such   an  airship  able  lo  support  even   Its 
own  weight ,  unless  we  const  ruct  it  of  some  uukiiown  material 
having    a    slrength    many    times    greater    wciglil     for    wcif;lil 
llian  that  of  the  strongest  steel. 
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BUSY  MAN'S  METHOD  OP  KEEPING  A 
NOTE-BOOK* 

JOHN  S.  MYERSt 

Ideas  unapplied  to  a  useful  purpose  are  worthless.  A  man's 
mind  may  be  as  full  of  ideas  as  a  dog's  fur  of  fleas  and  yet 
the  man  derive  no  more  benefit  from  those  ideas  than  the 
dog  does  from  the  fleas.  Now  the  more  busy  the  individual, 
the  gi-eater  the  number  of  ideas  which  crowd  around  the 
court  of  judgment  crying  for  deliverance,  and  the  greater 
the  number  of  other  people's  ideas  that  are  recognized  as 
good;  yet,  at  the  same  time,  from  the  very  nature  of  the 
case,  the  less  time  the  individual  hns  to  devote  to  the  useful 
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Pig.  1.    Reproduction  of  Portion  of  Article,  in  June,  1Q09,  Macliinery, 
sho^^ng  Underscored  Matter  to  be  copied  by  tbe  Stenographer 

application  of  those  ideas.  Nevertheless,  if  you  have  an  idea 
to  develop  do  not  take  it  to  a  man  of  leisui-e,  for  he  will  not 
have  time  to  consider  it,  but  take  it  to  the  busiest  man  you 
know  and  you  will  find  he  can  and  will  take  time  to  pro- 
nounce judgment  thereon. 

Now,  in  the  matter  of  note-books,  the  chief  draftsman  of 
a  concern  should  be  the  man  best  fitted  for  the  compilation 
of  all  matter  of  a  mechanical  or  constructive  nature,  but,  at 
the  same  time,  he  is  the  one  man  whose  mind  is  already 
burdened  with  excessive  detail;  how,  then,  Is  he  to  do  any- 
thing in  this  line?  The  answer  obviously  lies  in  the  proper 
direction  of  efficient  help. 

The  writer  once  worked  for  a  large  concern  that  employed  a 
librarian;  the  librarian  had  charge  of  the  vaults,  storage 
and  recording  of  all  drawings,  correspondence,  trade  litera- 
ture, etc.  It  was  the  duty  of  the  assistant  librarian  to  con- 
scientiously peruse  all  the  trade  magazines,  catalogues,  etc., 
in  search  of  salient  or  pertinent  information,  and  all  such 
was  clipped,  pasted  to  cards,  referred  to  the  proper  officer  of 
the  company  and  afterwards  carefully  filed.  The  magazines 
were  all  subscribed  for  in  duplicate  so  that  there  was  always 
an  unmutilated  copy  on  file  to  refer  to  for  the  complete  text 
of  an  article  any  clipping  was  made  from. 

But  most  concerns  would  not  care  to  go  into  the  matter 
so  extensively,  and  even  those  who  could  and  would  might 
find,  as  the  writer  did,  many  mountains  in  the  way  of  best 
results.     1.  therefore  take  pleasure  in  presenting  to  the  read- 

*  For  articles  previously  published  in  Machinery  on  tliis  siibiec,'. 
see  "Envelope  System  for  Filing  Data."  .Tune.  1906,  and  "Binder  for 
Preserrine  Articles  of  Special   Interest."  March,  1909. 

t  Address  :    2456  Almond  St.,  Philadelphia,  Pa. 


ers  of  Machinery  an  inexpensive  scheme  for  the  busy  man 
to  compile  a  note-book  in  neat  form  with  the  minimum  ex- 
penditure of  his  time  and  nervous  energy. 

The  scheme  as  outlined  is  for  the  very  husy  man;  for  those 
who  have  more  time  to  devote  to  it  I  would  suggest  that 
they  simply  do  more  of  the  work  themselves  and  leave  less 
to    their    help. 

1.  Direct  that  all  magazines,  catalogues,  etc.,  be  left  on 
your  desk  as  received. 

2.  Glance  through  each  as  received  and  mark  or  note  any 
article  ot  promise  which  you  think  may  contain  matter  of 
especial  interest  to  your  line  of  work. 

3.  After  so  marking,  throw  the  magazine  or  article  in  a 
box  or  drawer  especially  devoted  to  the  purpose. 

4.  It  the  concern  is  very  large  have  several  ot  these  lioxcs 
or  drawers  labeled  Mechanical.  Stiiictural.  Electrical,  or  any 
othei"  classification  that  may  suit  your  commercial  conditions. 

5.  Instruct  your  squad  bosses  or  specialists  in  various 
lines  to  dispose  of  the  material  in  the  following  manner: 

7.  Squad  foreman  will  at  stated  or  convenient  intervals 
go  over  all  matter  in  his  box  or  folder  and  carefully  read 
all  marked  articles,  and  if  he  finds  matter  worthy  of  noting 
he  will  underscore  the  salient  or  pertinent  matter  with  such 
corrections,  notes,  etc.,  as  will  enable  a  stenographer  to 
transcribe  same   in   a  condensed   form. 

8.  The  stenographer  will  typewrite  the  underscored  mat- 
ter on  standard  loose  leaf  note-book  paper,  using  a  black 
ribbon  and  a  sheet  of  carbon  paper  reversed,  so  that  blue 
prints  may  be  made. 

9.  The  squad  foreman  will  read  over  such  transcribed  mat- 
ter and  make  any  necessary  corrections. 
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Pi^-To;:  Rises 

Hy  James  Uclntoeh  In  UACHISrRY  fcr  June  1909, 

Some  ttftkera  prefer  wide  rlnge  and  eome  narrow,  eom©  fever  en  ec- 
centric ring  and  others  a  concentric,  Boce  prefer  the  sterpei^  Joint 
and  aone  the  diagonal  slot.  A  aultable  grade  cf  caet  Iron  for  plBton 
rlngB  should  be  ae  bard  as  Is  conclatent  with  the  citichlnlng  of  the 
rings,  In  order  to  give  the  mazlauir.  wear,  and  yet  leave  the  ring  me- 
tal with  BuTflclent  aprlng.   A  good  metal  pattern  ehould  be  used  and 
a  mlnimufl  amount  of  etock  ellowe(^  for  flnlBhlng.   The  caetlnge  ahould 
be  machine  molded,  ae  they  wli:  then  be  more  ur.lform. 

The  ring  blank  can  be  rigidly  held  In  a  chuck  by  a  flange  cast  on 
one  end,  so  that  conelderable  pressure  can  be  applied  without  Hlstort- 
Ing  the  blank.  To  prevent  the  blank  from  turning  In  the  chuck,  a  stop 
may  be  caat  on  the  edge  of  the  flange  which  bears  agslnat  tl>e  chuck  jaw. 
A  very  eultohle  tool  for  the  machining  le  the  Gridley  automatic  turret 
lathe.   Blanks  five  end  eeven  Inches  long  nay  be  used. 

To  avoid  trouble  It  1p  well  to  test  tbe  laaterlol  after  the  first 
operation.  Have  a   taper  block  with  a  atop  on  It,  cut  a  few  of  tiie  rlnga, 
and  spring  them  over  the  block,  ar  tnat  the  amount  of  aprlng  will  be 
Blight ly  In  eiceas  of  that  required  when  the  ring  le  mounted  on  the  piston. 
Rote  the  openlnr  at  the  Joint  In  the  ring  before  and  after  the  tent.  If 
the  rlnt-e  stand  this  toat  It  la  safe  to  asaums  that  all  the  rlnpe  in  the 
same  lot  will  bo  satlefactory  when  finished;  but  all  the  rings  ehould  be 
tested  when  completed. 

The  finishing  of  the  sides  of  the  rings  to  a  standard  width  can  be 
done  by  the  use  of  a  magnetic  chuck.   The  cutting  of  the  slot  et  the  Joint 
can  be  done  on  a  hand  miller.   The  stepped  Joint  le  more  expensive  and  la 
more  etallv  broken  than  the  diagonal  Joint.   According  to  either  system 
the  area  for  leakage  le  apiroxlmately  the  same;  In  one  oaeo  the  gas  may 
have  a  straight  flow,  and  In  the  other  It  oust  pass  around  under  the  ring 
to  get  by  the  Joint.   Thle  cor-por.y  prefers  the  diagonal  Joint. 

In  finishing  the  outalde  of  the  ring  care  shculrt  be  exercised  to  ob- 
tain good  results  with  the  larger  sizes.  Theee  ere  closed  with  a  band, 
clamped  between  eurftces,  and  a  light  cut  taken  off  the  outside, 
PISTON  RING  DIMEIISIOSS 
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A  =  amount  piston  ring  le  larger  than  the  cylinder 

B  =  thlckreas  of  piston  ring  at  heavy  side 

C  =  thlcknese  of  piston  ring  at  light  aide 

D  =  width  of  plBton  ring 

E  -   width  ct   cutter  for  45  deg.  diagonal  opening  In  ring  Joint 

F  =  width  of  cutter  for  stepped  opening  in  ring  Joint 
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Cylinder 
Diameters 
8  7-1/4 
7  6-1/4 
6  5-1/4 
5  4-1/4 
5-1/4 


7/32 
3/16 
5/3  S 

i/e 

3/3P 


1/4 
7/3  S 
3/16 
5/32 

1/e 


9/64  9/ie 

1/6  1/2 

7/64  3/e 

3/32  5/16 

5/64  7/32 


16/SS  11/16 

13/32  19/32 

11/32  1/2 

9/32  13/32 

7/32  5/16 


To  correct  Irregularities  by  turning  or  grinding  on  the  outside  le, 
however,  Incorrect.   High  spots  are  due  to  exoeeaive  bending  at  those 
points,  and  low  spots  to  stiffneea..  If  we  reverse  the  method  end  grind  on 
the  Ineide  the  Irregularities  will  be  corrected,  for  theee  stiff  portions 
will  become  weaker  and  tend  to  bend  more  and  the  etreeses  In  the  ring  will 
be  equallred. 

The  table  gives  piston  ring  dlmenelone  based  on  experience.   The  width 
D  -.ay  be  Increased  in  wearing  surface,  but  tabulated  dimensions  give 
satisfactory  results.   Ths  Inside  of  the  ring  should  always  be  machined. 
Ths  iractlce  of  annealing  ring  blanks  does  not  seem  deairable,  ae  atresaee 
due  to  cooling  arf>  remote  with  a  ring  blank  of  uniform  thicknees. 


Fig.  2.  Reproduction  ol  Note-book  Page,  showing  the  Form  in  which 
Condensed  Matter  appears.  Typewritten  on  Thin  Paper  with  Carbon  re- 
versed on  Back,  thus  making  Copy  that  will  blue-print  well 

10.  The  boy  in  charge  of  the  note-books  will  see  that  blue- 
prints of  this  matter  are  inserted  in  the  several  note-books 
kept  in  the  office  for  general  reference,  and  that  special 
marked  copies  be  delivered  to  foreman,  etc.,  in  charge  of 
work    upon   which    the   articles   especially   bear. 

To  make  the  method  perfectly  clear  I  have  selected  at  ran- 
dom an  article  in  the  June  issue  of  Machinery,  underlined  it 
as  would  be  done  before  passing  to  the  stenographer.  A  re- 
production of  this  underlined  and  noted  article  is  shown  in 
Fig.  1.  In  Fig.  2  is  shown  a  reproduction  (reduced)  of  the 
notes  as  transcribed  by  the  stenographer. 
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SIMPLE  AND  AUTOMATIC  STOP-PINS  FOR 
PRESS  WORK 

H.  A.  8.  HOWARTH* 

The  stoppin  oecuijics  .1  position  of  mucli  impoitaiue  among 
th*  Accessories  of  tlie  blaiil<ing  ilio.  Upon  its  (iesigu  ami  ad- 
justment depend  both  the  quality  and  the  quantity  of  (he 
•output  of  the  press.  Hence  it  is  fitting  that  some  attention 
be  given  to  the  consideration  of  it.  By  proper  selection  from 
the  types  to  be  described  it  is  possible  to  secure  a  large  out- 
put of  blanks  without  recourse  to  more  expensive  apparatus. 
The  several  forms  of  stop-pins  enumerated  iu  the  following 
list  will  be  described  in  onlor.  their  proper  uses  being  noted 
together  with  their  merits  and  faults:  The  plain  fixed  stop- 
pin;  the  bridge  stop-pin;  the  simple  latch;  the  spring  toe 
latch;  the  side  swing  latch;  Ihe  positive  heel  and  toe  latch; 
the  gang  starting  device. 

These  devices  are  capable  of  giving  under  the  proper 
■conditions,  the  maximum  output  of  blanks.  'With  the  excep- 
tion of  tlie  first,  they  can  be  used  with  either  hand  feed  or 
automatic  roll  feed. 

The  ideal  output  of  one  blank  for  every  turn  the  press  can 
make  in  a  day  is  never  realized,  with  single  dies.     Tlie  delays 
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Fig.  1-    A  Plain  Fixed  Stop-pin 

which  arise  from  so  many  sources  have  to  be  studied  care- 
fully and  eliminated  so  far  as  they  contribute  to  unnecessary 
•expense.  In  addition  to  improper  design  and  poor  adjustment 
of  the  stop-pin,  otiier  causes  of  small  output  are:  Lack  of 
skill;  inconvenient  arrangement  of  the  new  stock,  the  blanks 
and  the  scrap;  inefficient  methods  of  oiling  the  stock;  and 
lx)orly  made  or  poorly  designed  dies.  A  skillful  operator,  if 
given  a  little  freedom,  will  usually  arrange  the  stock  distri- 
bution quite  well,  but  the  design  and  adjustment  of  the  dies 
and  the  stop-pin  usually  devolves  upon  the  toolmaker. 

Plain  Fixed  Stop-pin 
The  plain  fixed  stop-pin,  which  is  the  simplest  form,  is  indi-. 
cated  in  Pig.  1.  With  it  the  operators  become  so  expert  that 
they  are  able  for  several  minutes  at  a  time  to  utilize  every 
stroke  of  a  press  making  150  revolutions  per  minute.  This 
stop  is  best  suited  to  the  use  of  strip  stock  in  simple  dies, 
because  a  miss  will  then  cause  no  serious  delay.  The  time 
between  finishing  one  strip  and  starting  the  next  affords  the 
necessary  rest  for  the  operator.  The  concentration  required 
ip  very  intense — especially  for  the  novice.  When  but  a  few 
blanks  are  made  from  a  die  at  one  time,  and  when  changes  of 
dies  are  frequent,  this  simple  stop-pin  is  the  most  economical. 
Then  too.  it  would  not  be  feasible  to  use  this  stop-pin  for 
coiled  stock  and  expect  the  operator  to  finish  the  coil  without 
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Fig.  2. 


Fixed  Stop  set  close  up  to  the  Die  so  that  there  la 
no  Stock  between  the  Blanks 


a  rest  or  a  miss.  There  is,  however,  one  method  of  using  this 
stop  which  permits  of  a  maximum  output:  That  is  to  allow 
no  metal  between  the  blanks.  Then  the  stop-pin  will  extend 
clear  up  to  the  die  and  be  high  enough  so  that  the  stock  can- 
not jump  it.  Each  blank  will  (hen  part  (lie  scrap  at  the 
stop-pin  and  ;ilIow  the  .slock  to  be  pulled  along  to  its  next 
position.     This   arrangement    is   shown    in    l''ig,    2,    with    the 


stock  parting  at  (lie  pin  1'.  This  method  is  widely  used  on 
simple  work  where  the  edge  of  the  blank  does  not  have  to  be- 
perfectly  uniform.  Where  the  die  has  least  to  cut  it  will 
wear  away  most  on  account  of  the  thin  pieces  of  stock  that 
crowd  down  between  the  punch  and  the  die.  Small  drawn 
cups  are  made  in  this  way.  The  blank  is  cut  by  the  first 
punch  and  held  by  it  while  a  second  punch,  within  the  first, 
draws  the  blank  through  another  die  and  forms  the  cup.   This 
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Pig.  3.    Exatnple  of  Work  to  which  the  Stop  shown  in  Pig.  2  is  adapted 

is  shown  in  Fig.  3.  The  stock  feeds  to  the  right  and  each 
cup,  as  formed,  pushes  the  one  ahead  of  it  through  the  die  as 
indicated  by  the  dotted  lines. 

Bridge  Stop-pin 
The  bridge  stop-pin,  shown  in  Fig.  4,  is  perhaps  the  most 
efficient  and  easiest  to  operate  of  all.  It  is  also  the  simplest 
in  design.  The  stop-pin  P  projects  downward  from  a  bridge  B 
that  extends  over  the  stock  which  is  being  fed  to  the  left. 
Provision  is  made  for  the  blank  (or  scrap,  as  the  case  may 
be)  to  fall  out  under  the  bridge.  Its  use  is  limited,  however, 
to  that  class  of  work  which  cuts  the  stock  clear  across  and 
uses  its  edges  as  part  of  the  finished  blank.  As  here  shown, 
the  scrap  is  being  punched  through  the  die  and  the  blank 
wlien  cut  falls  down  the  inclined  surface  shown.     When  the 
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Pig.  4.    The  Bridge  Stop-pin 

blanks  are  simpler  and  have  straight  ends  the  die  may  he  so 
arranged  that  each  stroke  finishes  two  blanks,  one  being 
punched  through  the  die  and  the  other  falling  outside  down 
the  incline.  Little  skill  is  required  of  the  operator;  he  sim- 
ply has  to  be  sure  to  push  the  stock  up  to  the  stop-pin  each 
stroke. 

The  Simple  Latch 

The  simple  latch  is  shown  in  Fig.  5.  It  is  suited  for  dies 
that  have  pilot-pins.  The  latch  is  lifted  by  the  down  stroke 
of  the  punch  and  is  lowered  s^ain  as  the  puncli  rises.  Hence 
it  is  evident  that,  if  used  with  dies  without  pilot-pins,  the 
punch  must  reach  the  stock  and  hold  it  before  the  latch  lifts. 
When  its  lifting  is  thus  delayed  it  will  lower  before  the  punch 
withdraws  from  the  stock  and  will  fall  In  the  same  place  it 
lifted  from.  The  stock  will  (hen  not  be  fed  along.  IJut  if  a 
pilot-pin  is  used.  It  may  be  set  so  as  to  enter  the  guide  hole 
just  before  the  latch  lifts.  Tlie  latch  may  be  set  to  lift  before 
the  punch  reaches  the  stock,  1(  will  then  fall  after  the  punch 
withdraws  from  the  stock,  and  suflicient  time  may  be  allowed 
for  the  operator  to  feed  the  stock  along.     This  device  Is  best 
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suited  for  use  with  automatic  feed  rollers  because  tlie  timing 
of  the  operations  would  be  more  uniform;  whereas  if  tlie 
operator  does  not  pull  the  stock  with  uniform  speed  the  latch 
is  apt  to  drop  too  soon  or  too  late.  Another  manner  of  operat- 
ing this  simple  latch  is  to  give  it  its  motion  by  means  of  a 


Mach hut  y,y. i'. 
Fig.  5.    The  Simple  Latch  Form  of  Stop 

cam  or  eccentric  on  the  press  shaft.  When  thus  driven  its 
motion  can  be  very  carefully  timed,  irrespective  of  pilot-pins. 
This  style  is  also  best  suited  for  automatic  roll  feed.  New 
presses  are  often  provided  with  this  attachment. 

The  Spring-  Toe  Latch     • 

The   spring  toe   latch   involves  but  little   change   from   the 

simple  latch.    Fig.  6  shows  it  clearly  with  an  .enlarged  detail 

of  the  spring  toe.     This  latch  may  be  used  very  successfully 

with  hand  feed  and  there  is  little  danger  of  the  stock  getting 
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Fig.  6.    The  Spring  Toe  Latch  Stop 

by  it  too  fast.  Its  operation  is  as  follows:  As  the  punch 
lowers  and  starts  to  cut  the  blank,  an  adjustable  screw  on 
the  ram  or  punch  plate  lifts  the  latch.  Its  spring  toe  snaps 
forward  and  when  the  latch  lowers,  it  rests  on  the  scrap  left 
between  tv,o  blanks;  hence  it  cannot  fall  back  into  its  former 
place.  When  the  operator  pulls  the  stock  along  the  latch  toe 
drops  into  the  next  hole  and  brings  the  stock  to  a  stop  at  the 
proper  point,  compressing  the  light  spring  S  as  it  does  so. 
This  design  is  simple,  rigid  and  effective.  The  spring  toe  here 
shown  is  preferable  to  the  design  which  follows  because  it  is 
light  and  requires  but  little  tension  on  the  stock  to  bring  it 
to  a  stop. 

The  Side  Swing  Latch 

The  side  swing  latch  is  shown  in  Fig.  7  and  it  is  but  a 
modification  of  the  latch  shown  in  Fig.  6.  When  the  punch 
descends,  an  adjustable  screw  hits  lever  L  and  lifts  the  latch. 
The  whole  rod  R  then  springs  forward  till  collar  C  stops 
against  B.  When  the  latch  lowers  it  rests  on  the  stock  as  did 
the  spring  toe  latch.  As  the  stock  is  pulled  along  the  latch 
drops  into  the  next  hole  and  acts  as  a  stop  again.  In  this 
style  the  tension  .on  the  stock  must  be  greater  than  with  the 
spring  toe  latch  because  the  whole  rod  R  has  to  be  pulled 
along  against  the  spring  Q  until  collar  D  stops  against  E.  If 
this  design  were  modified,  however,  so  the  side  bearingis  would 


be  used  only  for  allowing  the  latch  to  swing,  the  toe  could  be 
consti'ucted  like  the  spring  toe  latch  and  would  then  be  quite 
as  effective  as  this  type,  though  not  so  rigid. 

Positive  Heel  and  Toe  Latch 
While  the  two  previous  automatic  stop-pins  rely  on  gravity 
or  a  spring  to  bring  them  back  in  position,  the  heel  and  toe 
latch  is  positively  operated.  It  is  shown  in  Fig.  8,  with  the 
stripper  removed.  Its  distinctive  feature,  which  recommends 
it  for  use  on  a  large  variety  of  work,  is  that  it  is  impossible 
for  the  stock  to  slip  by  it  faster  than  one  blank  per  stroke 
of  the  press.     This  is  a  very  important  matter  when  combina- 
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Fig.  7.    The  Side  Swing  Latch  Stop 


tion  or  gang  dies  are  being  used,  because  the  pilot-pins  so 
widely  used  require  the  guide  holes  to  be  punched  just  ahead 
of  them.  If  the  stock  slips  too  far,  the  guide  holes  pass 
beyond  the  pilot-pins,  and  when  the  punch  descends,  the  pilots 
punch  their  own  holes,  throw  down  a  heavy  burr  and  cause 
a  delay — if  nothing  more  serious. 

Fig.  9  shows  the  catch  in  position  to  stop  the  movement  ol 
the  stock  at  its  point  A.  The  stock  is  feeding  to  the  right. 
The  conical-pointed  pin  B  is  puslied  by  the  spring  S  so  that 
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Fig.  10 

Pigs.  8.  9  and  lo.    Positive  Heel  and  Toe  Latch  which  prevents  the  Stock 
from  moving  more  than  One  Blank  per  Stroke  of  the  Press 

it  engages  a  conical  depression  C  in  the  end  of  the  catch.  By 
this  means  the  toe  of  the  catch  is  pressed  against  the  die. 
As  the  punch  descends  to  cut  the  next  blank  an  adjustable 
screw  on  the  punch  plate  presses  on  the  top  of  the  catch  at  D 
and  causes  the  heel  to  lower  and  the  pin  B  to  disengage  the 
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jioteh  C.  The  position  of  tlie  catch  is  now  shown  by  Fig.  10. 
Its  heel  E  has  been  lowered  Into  the  hole  left  by  the  previous 
blank.  It  is  held  in  this  position  by  the  pressure  of  the  point 
of  B.  AVhile  this  is  sufficient  to  hold  the  catch  in  Its  now 
positiim,  it  offers  but  little  resistance  to  its  return  to  its 
original  position.  The  stock  may  now  be  moved  along.  The 
metal  A',  left  between  two  successive  blanks,  engages  the  heel 
E  of  the  latch  and  lifts  it  easily.  This  causes  the  notch  C  to 
engage  with  the  pin  /}  and  the  catch  snaps  back  into  its  first 
position.  The  toe  A  falls  into  the  new  opening  R,  and  M 
comes  to  a  stop  against  it.  Since  the  metal  E,  between  two 
successive  blanks,  cannot  pass  the  heel  of  the  latch  without 
raising  it,  and  since  the  heel  E  cannot  rise  without  lowering 
the  toe  A  far  enough  to  catch  the  stock,  it  is  evident  that  the 
action  is  positive.*  Hence  the  stoclv  cannot  jump  ahead  taster 
than  one  blank  at  a  time.  In  constructing  a  stop  of  this  kind 
care  must  be  taken  to  allow  under  the  heel  E.  Fig.  9,  but 
little  more  height  than  the  thickness  of  the  stock.  The  length 
of  the  catch  from  toe  to  heel  should  be  less  than  the  opening 
left  by  one  blank;  then  there  will  be  no  difficulty  in  starting 
the  new  ends  of  strips  or  coils.  If  necessary,  however,  the 
catch  may  be  made  so  as  to  measure  a  little  less  than  two  or 
more  openings  in  the  stock.  In  such  a  case  the  catch  would 
have  to  be  tripped  by  hand  until  the  first  piece  of  stock  K, 
between  two  blanks,  had  passed  under  the  heel  E.  This  would 
cause  delays  which  would  amount  to  considerable  in  the  case 
of  strip  stock. 

This  style  of  stop-pin  has  been  used  successfully  with  gang 
dies  cutting  blanks  from  brass  1/32  inch  thick,  and  cold 
rolled  steel  1/64  inch  thick.     In  the  case  of  the  steel  blanks, 


Fig.  11.    Starting  Device  for  a  Gang  Die 

reels  were  used  and  the  scrap  was  wound  on  a  reel  as  it 
came  from  the  die.  By  keeping  the  proper  tension  on  the 
scrap,  the  stock  was  pulled  through  the  die  and  kept  against 
the  stop-pin.  Four  thousand  blanks  per  hour  were  made  by 
this  means.  In  view  of  the  thin  stock  used  and  the  fact  that 
the  dies  were  of  the  combination  type,  this  was  considered 
first  rate.  The  slop-pin  had  to  be  set  accurately  because  the 
thin  stock  prevented  the  pilot-pins  from  shifting  it  much  in 
aligning  it.  Other  precautions  taken  on  account  of  the  thin 
stock  were  to  make  the  toe  broad  and  to  fit  the  stripper  close 
to  the  front  edge  of  the  toe. 

The  Gang  Starting  Device 
The  devices  so  far  described  serve  to  stop  the  stock  when 
it  has  passed  the  blanking  punch.  But  there  are  many  cases 
where  two  or  more  operations  are  performed  on  a  piece  before 
it  reaches  the  blanking  die  and  the  usual  stop-pin.  The  oper- 
ator usually  gages  the  proper  positions  by  watching  the  end 
of  the  stock  through  openings  in  the  stripper,  but  it  is  better 
to  have  temporary  stop-pins  that  can  be  used  for  that  pur- 
pose. Fig.  11  shows  a  starting  device  for  a  gang  die  with 
two  punches.  When  starting  a  strip  the  button  B  should  be 
pressed.  This  brings  into  action  the  temporary  stop  /S'.  which 
locates  the  stock  properly  for  the  first  operation.  It  is  then 
released  and  springs  back  out  of  the  way.  The  stock  is  then 
advanced  to  the  regular  stop-pin.  As  many  of  these  side  stops 
niay  be  used  as  are  necessary.  Not  only  do  they  save  annoy- 
ame  and  time,  but  they  add  to  the  life  of  the  dies  by  pre- 
venting ilie  partial  cuts  due  lo  the  stock  entering  too  far  at 
ihe  start. 


TWO  FEED-STOPS  OP  WIDE  UTILITY 

O.  W.  D.  AND  W.  B. 

The  authors  make  no  claim  of  originality  for  the  simple 
feed-stops  here  illustrated,  nor  is  it  desired  to  convey  the 
impression  that  these  stops  are  new  or  novel  In  their  con- 
struction; experienced  toolmakers  will  recognize  them  at  once 
as  "old  acquaintances."     There  are  certain  points  concerning 


Fig.  1.    Improved  Form  of  Fixed  Stop-pin 

them,  however,  an  explanation  of  which  will  be  of  benefit  to 
those  who  are  not  experienced  in  punch  and  die  work. 

Fig.  1  s;hows  a  fixed  stop-pin  C,  which  is  the  most  common 
of  all  feed-stops.  It  is  the  particular  form  of  this  simple 
stop  to  which  we  wish  to  call  attention.  The  common  way 
to  make  a  fixed  stop-pin  is  to  bend  over  a  piece  of  steel  rod 
and  drive  it  into  the  die.  This  appears  simple  enough,  but  we 
can  say  from  experience  that  it  is  not  so  simple  as  it  looks. 
As  much  as  two  feet  of  steel  is  sometimes  used  up  in  an 
attempt  to  make  a  bent  stop-pin  about  one  and  one-quarter 
inch  long.  The  difficulties  and  disadvantages  connected  with 
making  a  bent  stop-pin  are  as  follows:  First,  the  difficulty  of 
bending  the  pin  at  right  angles  without  breaking  it  or  bend- 
ing the  part  to  be  driven  into  the  die;  second,  after  the  pin 
has  been  made  and  hardened  it  is  apt  to  break  in  driving  it 
home  to  its  place  in  the  die  because  of  its  uneven  shape; 
third,  in  driving  the  pin  into  the  die  it  is  apt  to  swing  around 
out    01   its  proper  position   making  it  necessary  to  knock   it 
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Fig.  2.    Latcli  Stop. pin  of  Simple  Design 

around  again  and  thus  increasing  the  chances  of  breaking  it. 
Every  time  the  die  is  ground,  this  difficulty  is  experienced  and 
the  result  is,  frequent  breakage  and  consequent  loss  of  time 
in  waiting  lor  new  stops.  All  these  difficulties  are  overcome 
by  making  the  style  of  pin  shown  in  Fig.  1.  This  is  simply 
a  shoulder  pin  turned  to  a  nice  snug  fit  In  the  die.  The 
shoulder,  which  acts  as  the  stop  for  the  stock,  may  be  made 
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larger  or  smaller  in  diameter  according  to  the  width  of  scrap 
desired  between  blanks.  This  stop  is  quickly  and  easily  made, 
is  easily  taken  out  and  put  back  again  after  grinding  the  die, 
and  it  will  last  as  long  as  the  die  itself.  It  is  a  good  idea  to 
cut  a  hole  through  the  stripper  A  directly  over  the  stop-pin  as 
shown  at  O  so  that  the  operator  can  see  the  pin  when  the 
press  is  in  operation. 

The  stop  shown  in  Fig.  2  is  excellent  because  of  its  sim- 
plicity, and  also  because  of  the  great  variety  of  work  to  which 
it  may  be  applied.  This  stop  is  of  the  latch  variety,  but  it 
differs  from  most  stops  of  this  type,  in  that  it  requires  no 
mechanism  to  lift  it.  It  is  not  operated  by  the  action  of  the 
press  nor  by  the  punch,  as  is  generally  the  case  with  latches. 
Its  construction  is  simple.  A  hole  is  drilled  through  the 
stripper  A  to  receive  the  pin  K  which  passes  through  a  hole 
in  the  stop  C.  The  stop  swings  upon  this  pin.  A  light  flat 
spring  D  is  fastened  to  the  top  of  the  stripper  so  _that  the 
end  of  the  spring  rests  on  top  of  the  stop.  In  securing  this 
spring  to  the  stripper,  it  is  only  necessary  to  place  one  end 
under  the  head  of  the  screw  E  with  a  piece  of  the  same  ma- 
terial under  the  opposite  side  of  the  screw  as  shown  in  the 
plan  view.  By  this  method  the  spring  can  be  quickly  and 
easily  attached  or  removed,  and  a  straight  piece  of  spring 
material  can  be  used.  The  stripper,  of  course,  should  have 
dowel  pins  in  it  to  insure  its  coming  back  in  the  same  posi- 
tion every  time  the  die  is  ground.  The  dowels  and  screws 
are  shown  at  H  and  G,  respectively.    The  stripper  should  also 


Fig.  1.    Former  for  Making  the  Bracket  Bhoi^n  in  Fig.  3 

be  cut  off  at  the  stop  end  as  shown  at  L  so  that  the  stop  will 
be  outside  of  the  stripper  and  in  full  view  of  the  operator. 
The  action  of  this  stop  is  as  follows:  The  stock  F  is  fed  to 
the  left,  and  as  the  punched  strip  passes  the  stop,  the  point 
of  the  stop  M  drops  or  rather  springs  into  the  hole  made  by 
the  blanking  punch.  The  operator  then  pulls  the  strip  back 
against  the  straight  outer  edge  of  the  stop,  and  holds  it  there 
until  the  next  blank  is  punched.  This  process  is  repeated  at 
each  stroke  of  the  press,  the  scrap  between  the  blanks  being 
pushed  past  the  stop  each  time  and  then  pulled  back  against 
it.  The  inner  bevelled  edge  of  the  point  If  causes  the  stop 
to  lift  as  the  scrap  between  the  blanks  is  pushed  against  it, 
while  the  outer  edge,  which  is  at  right  angles  with  the  die, 
prevents  the  stop  from  lifting  when  the  edge  of  the  scrap  is 
pulled  back  against  it. 

By  this  simple  stop  the  operator  can  feed  the  stock  at  will 
without  waiting  for  the  operation  of  a  mechanically-lifted 
stop,  to  say  nothing  of  the  time  that  is  saved  by  not  having 
to  adjust  an  automatic  stop.  An  operator,  known  to  the 
authors,  can  make  about  40,000  blanks  per  day  with  dies  fitted 
with  this  form  of  stop  on  a  press  making  about  100  strokes 
per  minute.     These  stops  are  used  only  on  hand-ted  work. 

*     *     * 

Aluminum  coins  are  to  be  circulated  in  France.  The  mint 
is  ready  to  issue  five  and  ten  centime  pieces  of  this  metal. 
They  will,  of  course,  be  much  lighter  than  the  ordinary  coins, 
and  have  the  advantage  that  they  will  not  oxidize. 


COMPOUND  BENDING  FORMS  FOE  THE 
BULLDOZER 

ETHAN  VIALL* 

A  Short  time  ago,  while  visiting  the  shops  of  the  Danville 
Car  Co.,  at  Danville,  Illinois,  the  superintendent,  Mr.  H.  C. 
Teipel,  showed  me  several  interesting  bending  forms  which 
the  shop  foreman,  Mr.  A.  S.  Hesse,  had  made  for  use  on  their 
bulldozers.     The  forms  shown   in  Fig.   1  are  especially   inter- 


Fig.  2. 


Combined  Former  and  Shear  for  Bending  and  Trimming 
the  Gibs  A,  Fig.  4 


esting  from  the  fact  that  they  were  so  cast  that  no  machining 
was  necessary  in  order  to  assemble  them  ready  for  use.  Pos- 
sibly a  little  filing  was  needed,  or  a  small  lump  or  two  had  to 
be  knocked  off  with  a  hammer  and  chisel,  but  that  was  all. 
This  device  is  intended  to  form  the  bracket,  shown  in  Fig.  3. 
but  a  number  of  other  brackets  or  hangers,  can  be  made  with 
formers  constructed  on  the  same  principle.     It  will  be  noted 
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Figs.  3  and  4.    Pieces  formed  by  the  Tools  shown  in  Pigs  1.  2  and  6 

that  Stops  are  cast  on  the  back  plate  (which  is  the  lowest 
in  the  illustration),  against  which  stops  on  the  wings  of 
the  pieces  above  strike,  in  order  to  locate  them  properly 
for  the  work.  The  planning  of  this  former  so  that  it 
would  work  just  right,  was  not  as  easy  as  it  looks  at  the 
first  glance,  and  a  study  of  its  action  will  show  several 
reasons. 

A  more  complicated  former  is  shown  in  Fig.  2.  This  former 
was  made  to  bend  and  trim  the  drawbar-pocket  gibs  A.  Fig.  4. 
In  using  this  former  the  bar  is  placed  between  part  A  and 
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the  clampjuw  B,  which  Is  tightened  by  turning  the  eccentric 
C.  The  ^ib  is  now  bi'iit  by  the  part  I),  which  is  fastened  to 
th<"  biilldozer  rsini,  shoving  over  the  glb-fornier  U.  During 
the  bending  of  the  gib,  the  part  I)  is  steadied  and  guided  by 
the  part  O,  which  is  bolted  solidly  to  the  bed  of  the  bull- 
dozer. The  end  ol'  tlic  gib  is  trimmed  off  by  the  shear-blade 
on  part  //.  which  slides  past  th<'  outer  edge  of  the  blade  on 
part  A. 

The  adjustable  male  and  female  parts  of  the  radius  bender, 
shown  in  Fig.  fi,  are  used  to  bend  iron  parts  that  would 
otherwise  require  about  twenty  different  forms. 


Fi^.  5.    Adjustable  Bending  Form 

Tlie  draft-gear  yoke-bender  shown  in  Pig.  6,  was  made  in 
the  Ft.  Wayne  shops  of  the  Pennsylvania  Railroad  and  is  only 
elightly  different  from  those  used  elsewhere  for  the  same 
purpose.  The  wings  A,  A,  and  the  parts  B,  B.  used  to  push 
them  around  during  the  "stroke  of  the  bulldozer  ram,  are  all 
pretty  well  cored  out  to  lighten  them.  The  iron  to  be  bent, 
is  clamped  between  the  form  G  and  the  sliding  part  D  which 
is  operated  by  the  lever  E  turning  an  eccentric  located  in  the 
block  D.  The  yoke  shown  in  Fig.  4,  having  straight  ends  as 
indicated  by  the  dotted  lines,  is  the  product  of  this  tool. 

*     *     * 

SPECIAL  CENTERS  FOR  TAIL-STOCK 

•  WALTER  GRIBBEN* 

The  tubular  shaft  of  tool  steel,  shown  in  section  In  Fig.  1, 
was  so  long  in  proportion  to  the  diameter  of  the  hole  that 
it  could  not  very  well  be  turned  on  a  standard  bench-lathe 
arbor,  and  rather  than  make  a  special  arbor  of  extra  length, 
the  tail-stock  fixture  shown  in  longitudinal  and  cross  section 
in  Fig.  2  was  made  to  do  this  Job.  It  has  since  proved  re- 
markably useful  on  many  other  jobs,  and  is  now  considered 
a  standard  appliance  in  my  bench-lathe  outfit. 

The  body  A  is  made  of  rectangular  steel,  with  a  3/16-inch 
hole  bored  and  reamed  its  entire  length.  The  taper  shank  is 
turned  true  with  the  central  hole,  and  fits  the  tail-stock  spin- 
dle the  same  as  an  ordinary  center.  The  binder  B,  and  screw 
C,  with  the  lever  handle  D,  will  hold  any  piece  of  3/16-inch 
round  stock,  or  any  special  piece  with  a  3/16-inch  round  stem, 
so  that  it  will  he  in  line  with  the  live  spindle. 

For  the  job  shown  in  Fig.  1,  the  plug  E,  Fig.  2,  was  made, 
the  shank  F  heing  an  easy  fit  in  A,  while  the  part  E  is  14 
Inch  in  diameter  at  its  outer  end,  and  slightly  tapering,  so 
that  it  is  about  0.001  inch  larger  on  the  inner  end.  The  part 
E  was  hardened,  tempered,  and  polished  smooth,  while  the 
part  F  was  left  soft.  ,  This  plug  answered  as  a  dead  center 
for  the  end  of  the  tubular  shaft  to  run  on  while  turning  the 
outside.  As  a  driver  for  the  other  end,  a  piece  of  rod  larger 
than  the  hole  in  Fig.  1  was  held  in  the  live  spindle  and 
turned  to  a  tight  wringing  fit  in  this  hole.  This  left  the  out- 
aide  of  the  work  entirely  free  to  operate  on,  including  the 
turning  of  both  ends  at  one  chucking,  which  insured  all  the 
parts  being  true  with  one  another.  The  slight  taper  on  E 
provided  for  any  fine  gradation  between  a  running  fit  and  a 
tight  fit  to  be  obtained  on  the  tall-center  end,  by  adjusting 
the  tail-spindle  back  or  forward. 


In  work  of  this  character,  no  attempt  is  made  to  preserve 
the  driving  plug  for  substnucnt  jobs,  as  it  does  not  need  to 
be  hardened,  nor  does  it  need  to  be  polished.  It  is  a  com- 
paratively easy  matter  to  turn  one  up  each  time  It  is  needed, 
and  it  is  then  sure  to  run  true.  They  are  generally  made 
on  the  end  of  a  stock  rod,  and  after  the  job  is  completed,  the 
driving  rod  is  put  back  in  stock.  This,  of  course,  is  from 
the  jobbing  point  of  view,  and  not  from  a  manufacturing 
standpoint. 

The  hardened  steel  plugs,  similar  to  E,  are  made  for  each 
job  as   it  occurs,  and   are   preserved   for   future   use.     Fig.   4 


Fig.  6.    Draft-gear  Yoke  Former 

shows  a  sheet  brass  disk  O,  soft  soldered  onto  a  short  piece 
of  3/16-inch  wire,  the  edge  of  O  being  turned  true  after  solder- 
ing on.  This  makes  a  convenient  kind  of  center  on  which 
to  run  the  end  of  a  long  piece  of  drawn  brass  tubing  while 
truing  the  end,  or  cutting  a  thread  on  the  outside. 

Another  use  to  which  the  tail-center,  Fig.  2,  is  put  is  to 
hold  short,  stubby,  flat  drills  for  starting  a  true  hole  in 
chucked  work.  If  the  hole  is  in  thin  work,  it  may  he  drilled 
clear  through  with  one  of  these  flat  drills,  but  if  a  hole  has 
to  be  drilled  in  some  distance,  it  may  be  started  with  one 
of  the  flat  drills  and  finished  with  a  twist  drill. 
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Figs.  1  to  e.    Special  Tail-centor  for  the  Bench  Lathe,  and  Auxiliary 
Attachments 

In  the  outfit  of  plugs  to  go  with  Fig.  2  there  are  two  male 
centers  cut  partly  away  to  different  amounts,  as  shown  in 
Fig.  5,  a  female  center  with  a  much  smaller  hole  than  in 
the  regular  female  center,  and  a  60-degree  countersink  for 
centering  shafts.  Some  of  the  plugs  are  special  in  their 
nature,  as  shown  in  Fig.  6,  and  are  hardly  worth  keeping. 
These  were  made  for  turning  shafts  that  were  to  run  on 
pointed  screws  of  a  special  angle,  and  as  only  one  shaft  of 
each  kind  was  to  be  turned,  the  plugs  were  not  even  hard- 
ened, hut  were  left  soft  and  kept  well  lubricated  when  in  use. 
The  stock  from  which  one  of  the  screws  was  to  be  made  was 
chucked  and  its  point  turned  to  the  specified  angle,  as  In 
Fig,  3.    A  small  dog  was  then  clamped  on  the  part  shown 
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dotted.  This  made  a  live  center  on  whicli  to  turn  tlie  shaft, 
one  of  the  plugs  shown  in  Fig.  6  being  used  as  a  dead  center. 
After  the  shaft  was  completed,  the  pointed  screw  was  turned 
down  for  the  shank,  threaded  and  cut  off,  thus  performing  a 
double  duty,  as  live  center  first,  and  as  a  finished  screw  for 
the  completed  machine  afterwards. 

Having  to  make  a  tap  0.040  inch  diameter  and  100  threads 
per  inch,  a  piece  of  3/16-inch  brass  rod  was  drilled  length- 
wise about  %  inch  deep  with  a  0.040  drill,  after  which  the 
outer  end  of  the  rod  was  cut  partly  away,  as  shown  in  Fig. 
7,  leaving  about  two-thirds  of  the  original  diameter  of  the 
hole  in  the  brass.  When  this  was  clamped  in  the  tail-center. 
Fig.  2,  It  made  a  very  good  steady  rest,  or  back  rest,  for  the 
slender  wire  to  run  in  while  doing  the  threading.  The 
threaded  part  of  the  tap  was  only  %  inch  long.  Of  course,  a 
hardened  steel  plug  would  have  answered  much  better,  but 
the  job  was  in  a  hurry,  and  the  brass  plug  was  more  quickly 
made,  and  was  plenty  good  enough. 

The  part  shown  dotted  in  Fig.  2,  is  cut  away  to  clear  the 
turning  tool  w-hen  finishing  the  end  of  a  tube  or  a  solid  shaft 
with  a  straight  hole  in  the  end.  The  central  hole  in  Fig.  2 
goes  all  the  way  through,  but  it  does  not  need  to.  It  was 
made  that  way  because  it  was  easier  to  get  all  the  parts 
true,  the  hole  being  made  first.  Since  making  this  fixture,  it 
has  occurred  to  me  that  it  would  have  been  an  excellent  de- 
vice to  use  on  a  lathe  that  I  worked  on  many  years  ago,  which 
was  somewhat  out  of  alignment.  In  that  case  the  central  hole 
would  be  bored  in  place  after  the  taper  shank  was  fitted  to  the 
tail  spindle,  taking  the  precaution,  of  course,  to  mark  the 
fixture  and  the  tail  spindle,  so  that  the  fixture  would  always 
be  placed,  when  in  use,  with  the  same  side  up  as  when  it  was 

bored. 

*     *     * 
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ter  line  a-a  and  be  equi-distant  from  it;  and  that  the  guiding 
surfaces  H  be  parallel  with  the  axis  of  the  piston-rod  hole. 
Keeping  these  requirements  in  mind,  we  shall  proceed  to  lo- 
cate lines  on  the  casting  indicating  the  finished  surfaces. 
After  inserting  centering  pieces  in  the  cored  wrist-pin  hole  on 
each  side  and  in  the  piston-rod  hole  as  shown,  locate  the  points 
c  and  e  central  with  the  outside  of  the  bosses.  A  coat  of 
whiting  and  alcohol,  or  chalk,  should  next  be  applied  to  those 
surfaces  upon  which  lines  are  to  be  drawn.  The  casting  Is 
now  ready  to  be  set  in  an  upright  position  on  the  surface 
plate,  as  shown  in  the  illustration.  The  blocks  which  would 
be  required  to  support  it  in  such  a  position  have  not  been 
shown,  in  order  to  avoid  a  confusion  of  lines. 


LAYING  OUTWORK-2 

Before  laying  out  a  machine  part  it  is  first  well  to  consider 
its  particular  requirements  in  order  to  obtain  a  definite  idea 
of  the  relation  that  the  various  surfaces  must  bear  to  one  an- 
other when  the  part  is  finished  and  assembled;  and,  as  the 
method  of  procedure  is  governed  somewhat  by  the  way  in 
which  the  part  will  subsequently  be  machined,  it  is  also  ad- 
visable to  first  determine  the  most  practicable  method  of 
machining,  before  beginning  to  lay  out  the  work.  As  an  illus- 
tration of  the  kind  of  work  which  the  machinist  is  often 
called  upon   to   line  out,  we  have  selected   the  engine  cross- 


Fig.  1.    Laying:  Out  a  Cross-head 

head  shown  in  Fig.  1.  which  is  a  type  widely  used.  The 
shaded  portion  represents  the  main  casting,  and  the  dot-and- 
dash  lines  the  shoes,  or  gibs  as  they  are  sometimes  called, 
which  are  adjusted  along  the  inclined  surfaces  A  and  B  when 
there  is  too  much  play  between  the  guides  and  the  cross-head. 
In  this  particular  case  the  principal  requirements  are  that 
the  axes  of  the  pistoivrod  hole  and  the  wrist-pin  hole  be  at 
right  angles;  that  the  axis  of  the  wrist-pin  hole  also  be  at, 
right  angles  with  the  vertical  center  line  ft-b;  that  the  in- 
clined surfaces  A  and  B  have  the  same  inclination  to  the  cen- 
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Fig    2.    Setting  the  Surface  Gage  to  the  Dimension  u,  Fig.  1,  by  the 
Combination  Square 

The  rough  sides  of  the  casting  are  set  at  right  angles  to  the 
surface  plate  by  the  use  of  a  square,  as  shown  in  the  end 
view.  The  center  c  and  the  two  centers  e  (see  end  view) 
are  now  set  in  the  same  horizontal  plane  by  the  use  of  the 
surface  gage  G.  This  is  done  by  inserting  the  pointer  P  of 
the  gage  in  one  of  the  centers  and  then  moving  the  gage  to 
the  other  centers  to  see  if  they  coincide  with  the  first.  It 
may  be  necessary  in  order  to  set  these  three  centers  in  the 
same  horizontal  plane  to  move  the  two  centers  e  toward  each 
other  slightly.  It  is  better  that  each  center  be  moved  in 
order  that  the  finished  hole  will  be  as  nearly  concentric  with 
the  outside  of  the  bosses  as  possible.  When 
the  casting  is  thus  set,  the  surface  gage  is 
used  to  draw  the  center  line  a-a  on  each  side 
and  across  the  end  of  the  cross-head.  This  is 
done  by  holding  the  scriber  against  the  cast- 
ing while  the  base  of  the  gage  is  moved  along 
the  surface  of  the  plate;  obviously  a  line 
drawn  in  this  way  will  be  parallel  with  this 
surface.  Ascertain  from  the  drawing  in 
which  direction  the  wrist-pin  is  to  enter  the 
cross-head  in  order  to  find  out  from  which 
side  the  hole  for  this  pin  will  be  bored,  and 
then,  with  point  e  as  a  center,  scribe  a  cir- 
cle equal  in  diameter  to  the  small  end  of  the 
w-rist-pin  hole.  This  circle  will  be  used  to  set 
the  casting  by  when  boring  the  hole  in  the 
lathe  or  boring  mill.  Another  circle,  the 
diameter  of  the  small  end  of  the  piston  rod 
hole,  should  be  scribed  with  point  c  as  a 
center.  With  a  pair  of  trammels,  a  line  /  should  be  located  a 
distance  x,  as  given  on  the  draw'ing,  from  the  center  e.  We 
shall  assume  that  the  dimension  y  is  given,  and  that  the  taper 
of  the  inclined  surfaces  A  and  B  is  in  inches  per  foot.  Then 
to  lay  out  lines  for  these  tapering  surfaces,  locate  points  li  and 
li  equi-distant  from  the  center  line  a-a  and  a  distance  y  apart. 
With  a  square  draw  a  line  i-i  12  inches  from  the  face  K.  With 
the  surface  gage  transfer  the  points  h  to  the  line  i-i,  as  shown, 
and  then  locate  centers  above  and  below  these  points  a  dis- 
tance to  equal  to  the  taper  per  foot.  Lines  which  are  then 
drawn  through  these  centers  and  the  points  h  will  have  the- 
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taper  ri-iiuii'til.  If  \\\v  i^astiiig  is  nut  largo  euoueli  to  poniiit 
line  »-f  being  diawii  13  inches  ffoin  the  face  K,  of  eourse  the 
same  result  would  be  obtained  if  this  distance  were  a  frac- 
tional part  of  a  foot,  providing  the  distance  w  were  laid  off 
to  the  same  fractional  part  of  the  taper  per  foot.  When  locat- 
ing the  centers  of  the  bolts  /)  distances  ii  above  and  below  the 
center  line  a-a.  the  |)ointer  of  the  surface  gage  shonlil  first  be 
set  to  coincide  with  center  c.  The  pointer  may  then  be 
placed  against  scale  of  a  combinathni  sqtiare,  and  the  scale 
moved  vertically  until  the  pointer  coincides  with  one  of  the 
divisions,  as  shown  in  Fig.  2.  If  the  dimension  u  then  be 
added  to  the  Inches  and  parts  of  an  inch  Indicated  on  the  scale 
opposite  I  lie  pointer,  the  sum  thus  obtained  will  be  the  divi- 
sion on  the  scale  to  which  the  pointer  should  be  set  when 
scribing  the  horizontal  center  lines  for  the  bolts  D.  For  ex- 
ample, if  the  gage  pointer  showed  that  the  center  line  a-a 
was  the  same  height  as  the  5 ^4-inch  division  on  the  scale, 
and  if  the  dimension  y  on  the  drawing  was  5V4  inches,  the 
gage  pointer  would,  when  scribing  the  center  line  for  the 
upper  bolt,  be  set  to  5%  +  ^Vi  =  11  inches.  The  center  for 
the  lower  bolt  would,  of  course,  be  obtained  by  subtracting 
.■i'4  from  5%.  In  this  way  the  scale  of  the  combinatiou 
square  can  often  be  used  for  accurately  setting  the  gage  pointer 
to  vertical  distances  between  points  not  in  the  same  plane. 
A  parallel  block  placed  in  a  vertical  position  may  also  be 
used  for  this  purpose.  A  center  line  c,  coincident  with  the 
center  in  the  work,  would  first  be  scribed  and  then  arcs  cen- 
tral with  this  line  and  the  required  distance  apart  would  be 
struck  with  a  pair  of  dividers  or  trammels. 

One  method  of  machining  this  cross-head  would  be  to  first 
bore  and  ream  the  wrist-pin  hole  concentric  with  the  circle 
drawn  for  it,  and  at  right  angles  with  the  rough  surface  E; 
the  boss  fcr  this  pin  should  also  be  faced.  This  finished  boss 
can  then  be  clamped  against  an  angle  plate  (preferably  on  a 
vertical  boring  mill)  when  setting  the  casting  for  boring  the 
piston  rod  hole.  In  this  way  the  axes  of  the  holes  tor  the 
piston  lod  and  wrist-pin  will  be  at  right  angles,  and  if  the 
center  line  a-a  on  the  casting  is  set  square  with  the  table  or 
face-plate,  the  axis  of  the  two  holes  will  also  be  in  the  same 
plane.  By  bolting  the  finished  face  F  against  an  angle  plate 
on  the  planer,  the  planes  in  which  the  finished  surfaces  A  and 
B  lie,  will  also  be  parallel  to  the  wrist-pin  axis,  and  the  fin- 
ished sides  H  for  the  shoe  fittings  w'ill  be  parallel  to  the 
axis  of  the  hole  for  the  piston  rod. 

*     *     * 
IMPROVEMENT  VS.  HUMANITY 

An  American  and  German  were  traveling  by  rail  in  Ger- 
many through  one  of  the  forests  for  which  the  country  is 
noted.  The  wooded  expanse  on  either  hand  showed  the  care 
of  the  trained  forester.  The  trees  were  free  from  dead 
branches,  and  on  the  ground  there  was  little  or  no  debris. 
The  roads  were  laid  out  with  mathematical  exactness;  the 
sides  were  free  from  weeds  and  the  gutters  carefully  graded 
and  clear  of  obstructions.  In  short,  the  whole  appearance  of 
this  great  forest  was  that  of  a  well-kept  park,  although  miles 
and  miles  in  extent.  The  German  waxed  enthusiastic  and 
was  constantly  calling  the  attention  of  the  American  to  the 
various  features  that  attracted  his  admiration.  He  could  not 
say  enough  for  the  beauty  of  the  scene,  for  the  well-kept 
appearance  of  the  trees,  the  fine  roads  and  the  evidences  of 
a  mastery  of  nature  and  a  carefully  planned  conservation  of 
a   valuable   resource. 

The  American  at  last  grew  somewhat  impatient  and  said: 
"You  see  one  phase  of  this  scene  only,  and  that  is  the  woods 
and  the  roads,  while  I  am  more  concerned  about  another 
phase,  which  is  the  human  side.  Behold  those  men  and 
women  peasants  broken  down  with  toil  before  their  time, 
stumbling  along  in  wooden  shoes,  withotit  hope,  without 
courage  and  destitute  of  ambition!  That  is  the  other  side 
of  the  scene  not  so  fine.  To  me  this  scene  is  very  depressing, 
for  I  see  in  it  nothing  for  humanity.  Of  what  good  are  all 
these  roads,  the  well-kept  forest,  these  water  courses,  when 
the  men  and  women  whose  unremitting  labor  is  required  to 
do  this  work,  have  no  joy  in  the  prospect?  Human  happi- 
ness Is  worth  more  than  all  the  improved  roads  and  forests 
together,   for  witluiiil    it  all  else  Is  worthless." 


GERMAN  BENDING  AND  STRAIGHTENING 
MACHINE 

A  machine  for  bending  cold  Iron  and  steel  of  round,  square, 
T.  I.  channel  and  other  sections  is  shown  in  Figs.  1  and  2. 
This  machine  which  is  built  by  Hriider  Uoye,  Neue  Krlodrich- 
strasse  .'>!),  Berlin,  Germany,  Is  designed  for  bending  and 
straightening  small  quantities  of  work  of  a  special  nature, 
which  would  not  warrant  the  employment  of  special  ma- 
chines with  expensive  tools,  such  as  bulldozers.  The  need 
of  such  a  machine  has  long  been  felt  by  bridge  and  crane 
building   establishments,    shipyards,    railway    shops,    macliino 


Pig.  1. 


The  POTver-driven  Bending  and  Straightening:  Machine 
forming  an  Angle-iron 


shops,  etc.  Although  tools  performing  this  work  are  in  use, 
they  are  generally  hand-operated  and  the  results  have  been 
more  or  less  unsatisfactory,  both  in  regard  to  the  output  and 
the   quality    of  the  work   produced. 

As  may  be  seen  in  the  line  engraving  Fig.  2,  the  machine 
consists  of  a  strong  frame  in  the  center  of  which  is  a  massive 
steel  ram  A.  This  ram  is  connected  at  one  end  by  an  eccen- 
tric, which  actuates  it,  and  it  is  supported  at  the  other  by  a 
roller  D.  In  the  end  of  the  ram  there  is  an  adjustable  spin- 
dle G  which  comes  directly  into  contact  w'ith  the  work.  By 
varying  the  position  of  this  spindle,  the  piece  being  bent  will 


Jlla.l.iini-u.X.r. 
Fig.  2.    Vertical  Section  through  the  Bending  and  Straightening  Machine 

be  subjected  to  a  greater  or  less  pressure  and  the  radius  of 
the  bend  will  be  varied  accordingly.  The  shaft  upon  which 
eccentric  B  is  mounted  Is  connected  to  the  driving  shaft  E 
by  reduction  gearing.  The  speed  of  the  driving  shaft  Is  110 
revolutions  per  minute,  jind  the  resulting  speed  of  the  rim 
is  2!)  strokes  per  minute.  While  the  stroke  of  the  ram,  which 
is  approximately  1  inch,  is  not  changeable,  the  distance  be- 
tween its  working  end.  that  is  the  end  of  C.  and  the  frani" 
can  be  changed,  as  before  stated,  by  simply  moving  C  ip  o." 
out  by  the  hand-wheel  shown,  thus  subjecting  the  work  to 
a  greater  or  less  amount  of  pressure  on  each  individual 
stroke.     Obviously,   this  machine  can  be  used  either  to  bend 
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straight  bars  to  any  desired  form  or  to  straigliten  crooked 
bars.  These  bars  may  be  round,  square  or  any  desired 
shape  and  the  iron  can  be  bent  at  any  point  by  turning  the 
worli  to  the  desired  position.  The  various  pieces  in  Fig.  3 
show  what  uniform  results  can  be  obtained  with  tliis  simple 
machine.  Pieces  having  the  same  section  throughout  can 
easily  and  quickly  be  bent  to  approximately  a  true  circle, 
providing  the  spindle  0  is  not  adjusted  after  a  bend  is 
started  and  the  work  is  fed  practically  the  same  amount  for 
each  stroke.     It  is  said  that  this  machine  bends  the  various 


Fig    3.    Some  of  the  Work  done  by  the  German  Bending  Machine 

sections  without  any  appreciable  amount  of  buckling,  which, 
considering  the  simplicity  of  its  construction,  is  quite  re- 
markable. When  bending  long  pieces,  the  ends  are  sup- 
ported by  tables  or  horses  which  are  arranged  on  both 
sides  of  the  plunger  or  ram.  Angle  iron  2  by  2  inches  in 
size  can  be  bent  to  a  minimum  radius  of  S  inches,  while 
4  by  4-inch  angle  iron  can  be  formed  to  any  radius  greater 
than  2  feet  6  inches.  The  smallest  radius  to  which  an  8  by 
3-lnch  channel  can  be  bent  is  4  feet  9  inches.  The  radius  to 
which  any  material  can  be  bent  is,  of  course,  dependent  on 
its  stiffness.  About  ?•  horse-power  is  needed  to  drive  this 
machine,  and  its  weight,  when  ready  for  shipment,  Is  approxi- 
mately 2   tons. 

*     *     * 

THE  LARGEST  CRANE  IN  THE  WORLD 

The  accompanying  illustration  shows  what  is  stated  to  be 
the  largest  crane  in  the  world  and  is  the  crane  that  was  re- 
ferred to  in  a  short  item  in  the  August  issue  of  MACiriNERY, 
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engineering  edition.  As  there  stated,  the  crane  will  lift 
160  tons  at  a  95-foot  radius,  and  when  tested  it  lifted  a  load 
of  240  tons.  The  illustration  shows  the  crane  while  being 
tested  ready  to  lift  the  load  mentioned.  Tlie  crane  is  erected 
at  Devonport  Dockyard  in  England.  Its  total  height  Is  166 
feet,  its  length  over  all  230  feet,  and  its  weight  950  tons.  It 
was  built  by  Messrs.  Cowans.  Sheldon  &  Co.,  of  Carlisle,  and 
was  designed  by  Mr.  J.  W.  Branston. 


THAT  NEW  APPRENTICE  BOY 

A.  B.   SAW 

Terry,  the  new  apprentice,  came  into  the  pattern-shop 
about  three  months  ago,  bringing  his  dinner  wrapped  up  in 
his  apron  and  towel  and  looking  for  all  the  world  like  a  raw 
recruit  from  the  Emerald  Isle;  but  after  he  had  been  there 
three  or  four  days,  he  was  one  of  the  most  welcomed  boys 
that  ever  got  his  trademarks  in  the  shop. 

He  was,  as  one  of  the  journeymen  expressed  it,  "always 
keeping  us  in  good  spirits  by  doing  funny  stunts  and  asking 
innocent  questions  about  his  work." 

The  second  day  that  he  was  in  the  shop,  the  boss  came  to 
him,  where  he  was  sorting  screws,  and  said:  "Terry,  you 
can  have  that  bench  up  there  by  the  band  saw  for  a  while, 
it's  kind  of  old  but  it  will  hold  you  for  a  time."  "All  right, 
sor,"  says  he.  So  hurriedly  finishing  his  work,  he  went  up 
to  the  bench  and  started  to  tidy  up  a  bit,  feeling  as  big  as 
life  to  think  that  he  had  a  bench  all  his  own. 

When  he  had  it  fixed  up  nice  and  clean,  he  noticed  with 
dismay  that  the  top  of  his  bench  was  full  of  small  holes  and 
knife  cuts,  while  the  tops  of  the  adjoining  benches  were 
smooth  and  shiny.  However,  this  down-cast  mood  soon  gave 
way  to  one  of  delight  because  he  had  an  "idea"  that  would 
remedy  the  unsightly  appearance  of  his  bench.  "Why  not  fill 
up  those  holes  with  beeswax?" 

For  two  hours  he  dug  and  worked  at  the  old  bench  filling 
the   holes   with    beeswax.     This   made   the   men    jolly    him    a 
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"Bogorra,  I'U  give  it  a  good  draft" 

good  deal,  and  they  dubbed  him  "Beesy,"  a  name  he  went 
by  for  the  rest  of  his  apprentice  days. 

Not  long  after  this  little  incident,  he  was  given  a  flange 
to  make,  twelve  inches  outside  diameter,  six  inches  inside 
diameter,  and  about  two  Inches  thick.  He  turned  it  up  in 
the  lathe  and,  as  he  thought,  "made  a  pretty  foine  job."  He 
took  it  up  to  the  boss,  who,  after  measuring  it  up,  tried  a 
small  square  to  the  edges.  "There's  no  draft  on  it,  Terry, 
give  it  a  little  draft  and  it  will  be  all  right." 

Terry  went  back  to  his  bench  with  a  perplexed  look  on  his 
face,  until  the  meaning  of  the  word  "draft"  dawned  on  him. 
'Begorra,  I'll  give  it  a  good  draft,"  said  he,  and  at  that  he 
put  the  flange  upon  the  window  ledge  and  opened  the  win- 
dow about  three  or  four  Inches,  letting  the  cool  breezes  from 
the  water  blow  on  his  pattern. 

About  half  an  hour  afterwards  he  came  over  to  my  bench 
and  said,  "Do  youse  think  there's  enough  draft  on  me  pat- 
tern. Mr.  Saw?     It's  been  there  thlrthy  minutes." 

Well,  I  explained  to  him,  with  a  straight  face,  what  the 
meaning  of  "draft"  was,  when  applied  to  a  pattern;  but  I 
must  confess  that  after  he  had  gone  I  had  to  give  way  to  my 
suppressed  mirth,  and  when  the  story  was  repeated  to  some 
of  the  others,  they  joined  in  with  me. 


The  minute  a  man  begins  to  consider  himself  indispensable 
he  ceases  to  he.— The  Silent  Partner. 


LETTERS  UPON  PRACTICAL   SUBJECTS 


Articloa  contributed  to  Machinhhy  with  the  expectation  ot  payment  must  be  aubmitted  exclusively 


CASTING  NEW  FACES  ON  WORN 
VALVE  SEATS 

The  accompanying  vipw  shows  the  oijeralion  of  caaling  a 
new  face  on  an  old  valve  seat  of  a  locomotive  cylinder,  as 
it  is  perfoiiiud  at  the  Firenze  (Florence)  repair  shops  of 
the  Italian  State  Railways.  The  illustration  shows  the  cylin- 
der with  the  mold  clamped  to  It  ready  for  the  pouring  of 
the  metal  from  the  adjoining  cupolas.  Briefly  described,  the 
process  consists  of  removing  the  worn  or  damaged  part  tliat 
is  to  be  renewed,  and  fixing  in  its  place  the  mold  of  the  new 
part.  Before  running  the  metal,  the  cylinder  is  highly  heated 
and  then  the  pouring  is  performed  in  such  manner  that  the 
metal  runs  freely  over  that  surface  of  the  cylinder  which  is 
to  be  fused  and  welded,  and  then  passes  out  through  a 
hole  such  as  is  shown  in  the  side  of  the  mold  in  the  photo- 
graph. After  running  from  200  to  500  pounds  of  metal,  the 
old  metal  softens  and  melts;  the  escape  hole  is  then  plugged 
and  the  mold  filled  up  to  the  top  of  the  runner  head. 

Unless  a  cylinder  has  been  rebored  so  many  times  as  to 
approach  its  final  limits  for  thickness,  this  process  is  found 
to  be  cheaper  than  casting  new  cylinders  'and  then  machining 


Casting  a  New  Valve  Face  on  an  Old  Cylinder— Italian  State  Railway 
Shops  at  Florence 

them.  The  new  gas  "welding"  processes  would  not  be  so  eco- 
nomical in  Italy  considering  the  thickness  to  be  melted  for 
a  weld  joint;  this  too  is  the  experience  in  French  railway 
shops  where  autogenous  welding  {soudure)  has  been  practiced 
for  some  time  with  considerable  success  up  to  a  certain  thick- 
ness,  past   which  ordinary   methods  become  cheaper. 

C.  R.  K. 


The  diagram,  Fig.  2,  shows  how  to  construct  the  spiral 
gear  when  the  i)itch  and  tlie  angle  to  which  the  rack  is  set 
are  given. 

The  center  line  of  the  spiral  gear  is  located  as  near  as 
possible  to  the  lower  end  of  the  rack,  just  enough  space  being 
left  to  get  a  good  size  hub  around  shaft  D.     In  this  way  the 


A  VARIABLE  LINEAL  SPEED  DRIVE 

Fig.  1  shows  a  general  view  of  a  slide  A  which  moves  back 
and  forth  in  a  straight  line  with  a  variable  speed  by  means 
of  a  common  rack  B  securely  mounted  on  the  slide,  and  a 
spiral  spur  gear  C  keyed  on  the  shaft  D  running  at  a  con- 
stant speed.  From  the  drawing  it  can  easily  be  understood 
that  this  spiral  gear  can  only  make  a  part  of  a  turn  or  possi- 
bly, a  little  over  a  turn  before  reversal,  in  order  to  move  the 
slide  in  the  desired  direction.  The  reversing  of  the  shaft  D, 
on  which  the  spiral  is  fastened,  is  done  by  a  jaw  clutch  body 
E  sliding  on  a  feather  on  shaft  F,  and  engaging  automatically 
with  either  one  of  (ho  two  pulleys  G  and  //.  These  pulleys, 
located  one  on  each  side  of  the  clutch  body  E,  run  continu- 
ously in  opposite  directions,  thus  changing  the  direction  of 
the  lotation  of  shaft  1<\  On  this  shaft  there  is  a  worm  fast- 
ened which  meshes  with  a  worm-wheel  fastened  to  the  spi- 
ral gear  C.  The  rack  Is  mounted  on  the  slide  at  a  certain 
angle  depending  upon  the  required  variation  in  speed,  which 
is  in  direct  proportion  to  any  line  m — m.'  or  w — n'  drawn  fiom 
the  pitch  line  of  the  rack  perpendicular  to  the  center  line 
/ — J.  It  would  not  be  advisable  to  mount  the  rack  on  the 
slide  at  a  steeper  angle  than  30  degrees.  If  the  angle  be 
more  than  this  a  greater  resistance  to  the  movement  of  the 
slide   will   occur. 
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Fig.  1.    Mechanism  writh  a  Spiral  Spur  Gear  for  Imparting  a  Variable 
Lineal  Speed  to  a  Slide 

smallest  possible  spii-al  gear  required  for  the  movement  will 
be  obtained,  providing  that  the  movement  of  the  slide  is  not 
too  great,  in  which  case  the  size  of  the  spiral  gear  may  have 
to  be  Increased  in  order  to  get  the  right  number  of  teetli. 
First,  space  off  one-half  of  the  pitch  o,  6,  c,  d,  e,  etc.,  on  the 
proper  length  of  rack  and  then  project  lines  to  the  center 
line  I — J  from  each  one  of  these  divisions.  With  A  as  a 
center  and  aa',  bb',  cc',  dd',  ee',  ff,  gg'  as  radii,  strike  small 
arcs  as  shown  at  b",  c",  etc.  Space  off  half  of  the  pitch  on 
these  arcs,  going  from  one  to  another  to  get  the  intersecting 
points  for  the  pitch  lines  of  the  spiral  gear.  By  rights  the 
pitch  should  be  measured  on  the  spiral,  but  for  a  small  pitch 


Fig.  2.    Method  of  laying  out  the  Spiral  Spur  Gear 

the  difference  is  so  slight  that  It  need  not  be  taken  into 
consideration.  When  all  the  intersecting  points  aie  found,  find 
the  centers  B.  C,  and  D  needed  for  forming  the  spiral.  Lines 
drawn  from  these  centers  through  the  intersecting  points 
b",  c",  etc.,  will  give  the  center  lines  for  the  teeth  and  spaces 
in  the  spiral  gear. 

For  cutting  the  spii-al  gear,  a  templet  was  made  having 
the  correct  shape  of  the  teeth  according  to  the  various  radii 
in  the  spiral.  This  templet  was  fastened  on  the  blank  and 
llie  spiral  was  cut  in  the  regular  way,  only  that  It  could  not 
be  cut  with  one  cutter  as  the  shape  of  the  tooth  changes 
with  the  spiral.  fTlie  paradoxical  name  of  spiral  spur  gfear 
given    the    gear    illiisti-ated    In    connection    witli    this   nrtlclft. 


50 


MACHINERY 


September.  1909 


illustrates  the  folly  of  naming  what  is  really  a  helical  gear 
a  spiral  gear,  as  the  gear  here  shown  is  truly  spiral  in  form. 
— Editor.]  Edwabd  Person. 

Brooklyn,   X.   Y. 


FORGING  DRIVING  BOXES 

Forged  driving-hoxes  are  preferred  to  steel  castings  by 
many  European  railway  works.  On  account  of  their  great 
height  there  are  some  difficulties  in  the  way  of  forging  them 
direct  in  the  press.  The  accompanying  sketches  show  how 
this  work  has  been  simplified  at  the  Epernay  shops  of  the 
French  Eastern  railways. 

The  billet  for  the  driving-box  forging  is  first  rough-dressed 
as  shown  in  Fig.  1,  and  then,  with  the  aid  of  a  die,  the  hol- 
low is  shaped  in  the  crown  as  at  Fig.  2.  The  third  opera- 
tion is  to  channel  the  sides  as  shown  in  Fig.  3,  and  then 
swage  the  middle  portion  on  the  block,  or  matrix,  as  In  Fig. 
4.  The  forging  is  then  passed  to  the  press  in  which  it  is 
given  a  truer  form  by  a  die  and  matrix.  The  sixth  opera-, 
tion  is  to  close  up  the  sides  or  cheeks  of  the  box  by  straight- 
ening out  the  curved  ends  according  to  the  manner  shown 
in  Fig.  5,  and  the  seventh  and  final  operation  is  to  square 
up  the  forging  on  the  form  or  die  as  in  Fig.  6. 


Figs.  1  and  2.    Bough  Dressing  and  Shaping  the  Cro-wn  of  the  Bos 

The  weight  of  the  billet  being  264  pounds,  the  forging  thus 
far  completed  will  weigh,  172  pounds,  and.  after  machining, 
the  finished  driving  box  will  weigh  105  pounds.  For  heavier 
finished  boxes  the  weight  of  the  billet  and  forging  are  corre- 
spondingly heavier.  C.  R.  K. 


BLIND  ACCEPTANCE  OP  AUTHORITIES 

In  the  June  number  of  Machinery,  in  an  editorial,  some 
space  is  devoted  to  what  is  perhaps  the  greatest  fault  of  the 
young  college-hred  engineer — that  of  adhering  blindly  to  rules 
laid  down  by  the  authorities.     No   text-book,  or  college  pro- 


Figs.  3  and  4.    Channeling  the  Sides  and  Swaging  the  Middle 

fessor,  however,  can  overcome  the  handicap  of  a  poor  memory 
or  lack  cf  good  common  sense;  neither  should  such  authorities 
be  credited  with  mistakes  resulting  from  such  inability,  nor 
should  ridicule  emanating  from  it  reflect  on  them. 

Incidents  concerning  the  deeds  of  college  engineers  are 
plentiful,  and  two  old,  familiar  ones  may  bear  repeating.  One 
young  man  while  employed  in  a  drafting-room  was  given  the 
task  of  making  the  necessary  drawings  for  a  certain  mechan- 
ism. When  completed  he  turned  the  "drawing"  over  to  the 
chief  along  with  twelve  closely  written  sheets  which  he  said 
•were  directions  for  the  drawing.  The  other  engineer  in 
writing  of  a  new  locomotive  stated  that  it  weighed  160,000 
pounds,  though  the  actual  weight  was  slightly  in  excess  of 
this,  for  the  tioiier  carried  200  pounds  of  steam! 

Just  how  some  students  manage  to  graduate  is  hard  to  con- 
ceive.    Quite   recently   a   graduate   of   the   engineering   school 


of  a  large  university  was  unable  to  tell  what  part  of  a  dynamo 
was  the  commutator.  It  is  impossible  to  believe  that  any 
part  of  a  college  training  is  responsible  for  such  glaring 
ignorance  and  errors.  Happily  for  him,  the  college  engineer 
may  sometimes  link  arms  with  the  practical  man  and  share 
the  "knocking"  that  his  co-workers  are  only  too  ready  to  ad- 
minister.    Witness   the.  following:     The   mechanical    superin- 


Figs.  5  and  6.    Closing  in  the  Sides  and  Squaring  the  Forging 

tendent  of  a  certain  factory,  a  man  of  3.5  years  experience  in 
various  positions  from  apprentice  to  machine  shop  owner,  was 
telling  with  a  show  of  pride  how  he  had  forestalled  a  move 
to  put  12  presses  on  the  fourth  floor  of  one  of  their  buildings. 
The  machines  were  hydraulic  presses  weighing  1,500  pounds 
and  capable  of  exerting  35  tons  on  any  article  placed  between 
the  platen  and  bed.  "Why,"  said  he.  "those  floor  beams  are 
only  2  X  12.  set  2  inches  into  the  brick,  and  with  all  12  presses 
working  there  would  be  400  tons  on  that  floor;  I'd  resign  ray 
position  before  risking  lives  that  way." 

Let  us  have  all  the  training  obtainable;  that,  tempered  with 
good  common  sense  and  coupled  with  broad,  practical  experi- 
ence will  give  us  the  engineer  par  excellence. 

Jliddletown,  N.  Y.  Donald  A,  Ha.mpsox. 


A  CHEAP  BUILT-UP  LAP 
A  great  deal  of  machine  work  would  be  considerably  im- 
proved by  having  the  holes  which  require  accuracy,  lapped 
smooth  and  true,  but  the  equipment  of  the  average  machine 
shop  does  not  include  laps  cf  all  sizes,  and  if  a  few  are  carried 
the  chances  are  all  in  favor  of  their  being  of  the  wrong  size 
for  the  work  in  hand. 

It  does  not  take  very  long  to  make  a  lead  lap  of  the  ordinary 
kind,  but  molds  must  he  provided  for  casting  them,  and,  as 
the  variety  of  work  to  be  lapped  is  infinite,  it  is  practically 
impossible  to  have  a  complete  set  of  molds.  Casting  laps  upon 
a  tapered  arbor,  as  is  customary,  also  requires  that  the  holes 
in  the  moid  must  fit  the  arbor  to  be  used,  at  the  place  where 
the  lap  is  desired  on  the  arbor,  and  as  that  place  may  vary  or 


Forming  a  Lap  by  winding  Narrow  Strips  of  Sheet  Lead 
around  a  Taper  Arbor 

one  may  wish  two  separate  laps  on  one  arbor  for  lapping  jour- 
nals some  distance  apart,  variations  of  hole  size  must  be  com- 
pensated for  by  the  use  of  clay  or  some  similar  expedient. 
Another  fault  of  the  cast  lead  lap  is  its  tendency  to  run  dry 
and  bind  in  the  hole,  unless  carefully  scored  to  provide  oil 
channels  over  most  of  its  surface.  It  also  must  be  split  if  of 
any  considerable  size  as  compared  to  the  arbor,  or  it  will 
require  too  much  of  a  blow  on  the  arbor  to  expand  it,  if  this 
be  possible  at  all. 
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To  reduce  the  work  reqiiireil  to  niako  a  lap,  ami  provide 
nuitei-ial  which  caii  always  be  worked  up  into  a  lap  on  short 
notice  without  casting  and  without  the  use  of  molds,  keep  a 
piece  of  sheet  lead  about  ;!,  16  or  1/4  inch  thick,  or  even 
thicker,  on  hand.  Use  the  same  taper  arbor  as  for  the  cast 
lap,  and  place  it  between  the  centers  in  the  lathe.  Cut  a  strip 
from  the  shiel  lead  about  i^  inch  wide  with  the  tin  shears 
and  fasten  it  to  the  arbor  a  little  nearer  to  the  small  end  than 
you  wish  the  end  of  the  lap  to  be,  with  a  clamp  or  lathe  dog, 
as  shown  in  the  illustration.  Now  wind  the  lead  strip  as 
tightly  as  possible  upon  the  arbor  in  the  same  way  that  a 
helical  spring  would  be  wound,  tapping  the  lead  with  a  ham- 
mer to  produce  an  impression  of  the  spline,  if  a  splined  arbor 
is  used.  If  one  layer  of  the  lead  does  not  give  a  lap  large 
enough  to  turn  to  the  desired  size,  another  layer  can  be  wound 
over  the  first  in  the  same  direction,  but  beginning  at  the  op- 
posite end.  This  operation  may  be  repeated  until  the  desired 
diameter  is  obtained,  after  which  it  is  often  well  to  fuse  the 
ends  together  with  a  soldering  iron  if  the  lap  is  very  large. 
The  whole  can  now  be  driven  firmly  onto  the  arbor  and  turned 
true  and  round  in  the  lathe.  The  helical  grooves  left  between 
the  various  convolutions  of  the  strip  serve  admirably  as  chan- 
nels for  the  proper  distribution  of  the  oil  and  emery,  and  this 
construction  will  be  found  more  elastic  and  easily  expanded 
than  the  conventional  cast  lap. 

Needless  to  say,  the  lap  must  be  run  so  that  friction  with 
the  piece  to  be  lapped  will  tend  to  wind  the  lead  strip  more 
tightly  around  the  arbor;  this  proves  quite  an  advantage 
rather  than  a  disadvantage  as  it  makes  it  possible  to  use  an 
unsplined  arbor  without  the  constant  danger  of  the  lap  slip- 
ping on  it.  On  laps  having  but  a  single  layer  of  lead  it  will 
be  found  desirable  to  reduce  the  diameter  for  an  Incli  or  so  at 
the  small  end  to  prevent  friction  with  the  piece  to  be  lapped, 
which  would  tend  to  unwind  it.  On  laps  of  two  or  more  layers 
this  will  not  be  necessary,  Herbekt  L,  Thompson. 

Elgin,  111. 

CORNERING   TOOL    FOR   THE    MILLING 
MACHINE 
During  periods  of  industrial  depression  a  struggle  for  exist- 
ing business  is  very  naturally  induced,  which  results  in  prices 
trimmed  so  close  that  there  is  little  or  no  profit  in  handling 
the  work.     Business   of   this   class,   however,   serves   to   keep 
together  for  future  increase  a  force  of  men  trained  in  some 
particular  line  of  work,  and  for  such  purpose  is  self-justifying. 
In  an  ambitious  attempt  to  transfer  some  of  this  competition 
type  of  worlv  into  profitable  business  the  "square  cornering" 

tool,  shown  in  the 
engraving,  was 
evolved.  We  hart 
a  large  number  of 
flat  castings  % 
inch  thick,  with  a 
rectangular  open- 
ing 12  X  15  inches, 
the  sides  of  which 
had  to  be  m  a- 
chined  straight  and 
square  with  each 
other.  As  the 
speed  of  the  cut- 
ters limited  the" 
lime  consumed  in 
milling    the    sides. 

Cornering  Tool  attached  to  the'MUlhi-  .\ni.hine         ^"X      reduction       in 

and  Example  of  its  Work  manufacturing  cost 

had  to  be  made  by  cutting  the  time  between,  or  ratlier  after, 
these  cuts  had  been  taken.  Therefore  it  was  desirable  to 
remove  the  sections  left  in  the  corners  by  the  straddle  mills 
as  quickly  as  possible.  The  device  by  which  this  was  done 
was  simply  an  auxiliary  arbor  suspended  below  the  I'egular 
arbor  and  driven  by  spur  gearing.  The  castings  were  clamped 
on  parallels,  as  in  slotter  work,  and  passed  across  the  cut- 
ter by  the  elevating  screw.  This  was  a  lighter  task  than 
would  at  first  appear,  for  the  weight  of  the  knee  formed  a 
hold-back  that  pcrmitlod  the  work  to  be  fed  into  the  cutter, 
which,    in    luiii,   materially   assisted    in    lifting   the   weight    by 


its  upward  movciiicnt.  This  device  turned  out  ten  complete 
castings,  or  forty  corners,  in  one  hour,  using  a  carbon  steel 
cutter,  Do.N'ALD  A.  Hampson. 

Middletown,  N.  Y. 


TO  AVOID  BLOTTING  FRESH  INK  LINES 
It  sometimes  becomes  necessary  for  the  draftsman  to  draw 
short  vertical   lines  before  the  horizontal   ink   lines  are  dry, 
and    it   is    impossible   to    lay    the    triangle    on    them    without 


ii/cu;i/uiii/,.v.i-. 

Method  of  using  Triangles  to  avoid  Blotting  Freeh  Ink  Lines 

causing  a  blot.  The  lines  can  often  be  drawn  by  laying  one 
triangle  over  the  other,  to  lift  it  off  the  paper,  as  shown  in  the 
sketch,  where  the  line  A — B  is  supposed  to  be  a  freshly  inked 
line,  and  It  is  desired  to  draw  the  line  C — D  without  wait- 
ing for  A — B  to  dry.  One  triangle  can  be  laid  on  the  board 
just  above  A — B  with  one  edge  approximately  parallel  to  it. 
Then  the  upper  end  of  another  triangle  can  be  laid  over  the 
first,  its  lower  edge  being  guided  by  the  T-square  blade  in  the 
usual  way.  This  lifts  it  clear  of  the  line  A — B.  and  C — D  can 
be  drawn  just  about  as  well  as  though  the  triangle  were  flat 
on  the  paper.  Walter  Gribben, 

Brooklyn,  N,  Y. 

A  SHAFT  TURNING  ATTACHMENT 
We  recently  had  to  supply  a  three-tool  rest  for  shaft  turn- 
ing which  had  to  fit  onto  a  lathe  which  was  used  for  prac- 
tically any  job  that  came  along,  and  as  shafting  seemed  to 
come  along  pretty  often,  it  was  thought  advisable  to  provide 
some  means  whereby  this  kind  of  work  could  be  more  eco- 
nomically dealt  with.  It  was  desired  that  the  attachment 
be  so  designed  that  little  time  would  be  required  in  chang- 


Illttctttnery,X.Y. 
Shaft  Turning  Attachment  for  the  Lathe 

ing  from  shaft  turning  to  ordinary  work  and  vice  versa. 
The  device  consists  of  a  base  A,  which  in  operation  Is  se- 
curely clamped  to  the  cross-slide  of  the  lathe;  a  slide  /}  on 
which  lool-hnldcrs  C  and  U  work,  and  a  stay  E  which  car- 
ries either  metal  or  hard  wood  steadies  for  supporting  the 
work.     The  slide  B   is  made  scpaiate   from   the  main   casting 


52 


MACHINERY 


September,  1909 


A  so  that  the  bearing  surfaces  may  be  more  easily  machiued 
and  scraped  to  fit.  It  will  be  seen  that  the  tools  come  quite 
close  together  and  yet  plenty  of  room  is  left  for  the  handles 
which  work  the  screws  for  adjusting  each  tool. 

In  operation  the  ordinary  tool  rest  of  the  lathe  is  moved  to 
the  back  of  the  carriage  and  the  two-tool  rest  mounted  on 
the  front.  The  back  rest  carries  the  roughing  tool  which  is, 
of  course,  clamped  with  the  cutting  edge  downward.  The 
left-hand  tool-holder  of  the  attachment  carries  the  first  fin- 
ishing tool,  while  the  right-hand  one  carries  the  finishing 
tool  proper.  All  three  tools  are  under  perfect  control  from 
the  operator's  working  position  in  front  of  the  lathe  (the 
back  tool  is,  of  course,  adjusted  by  the  regular  cross  feed 
screw)  and  when  the  lathe  is  needed  for  work  ether  than 
shaft  turning,  five  minutes,  at  the  most,  is  all  that  is  required 
to  dismount  the  shafting  attachment. 

I  might  say,  in  conclusion,  that  with  this  arrangement  a 
feed  of  1/32  inch  per  revolution  of  spindle  leaves  a  fairly 
good  finish  which  only  needs  polishing  to  meet  ordinary  re- 
quirements. A  good  stream  of  lubricant  is  required  on  the 
tools,  particularly  if  high  speed  tools  are  used.      Racquet. 


SWINGING   INK-BOTTLE    HOLDER   FOR 
DRAWING  TABLE 

Experienced  draftsmen  know  the  risk  in  keeping  the  ink 
bottle  on  the  drawing  board,  especially  if  it  be  a  sloping 
board.  Even  when  the  bottle  is  fastened  in  a  heavy  base  to 
avoid   tipping  over,   it  may   slide   off  the   board,  or  ink  may 


Fig.  1.    Holder  for  Two  Ink  Bottles,  which  Is  easily  a-wung  out  of  the  "Way 

be  dropped  on  the  surrounding  board  or  paper  when  filling 
the  pen,  and  anyway  it  is  in  the  way  and  takes  up  space  on 
the  board.  To  avoid  these  difficulties,  I  designed  and  had 
applied  to  several  drawing-tables  the  device  shown  in  Fig.  1, 
which  has  been  found  very  satisfactory  and  convenient.     The 


FRAME  OF  DRAWING  TABLE 


.LATCH  HOLDS  BLOCK  AT 
EACH  END  OF  ITS  TRAVEL 


Machinery,  .V.  T. 


Pig.  2.    Side  Slevation  of  the  Holder,  showing  the  Inner  and  Outer  Positions 

line  illustrations.  Figs.  2  and  3,  show  the  construction  with 
certain  improvements  over  the  original  design  shown  in  the 
half-tone. 

The  device  illustrated  may  seem  to  have  a  great  many 
parts,  as  compared,  for  instance,  with  a  drawer,  which  is  the 
first  thing  one  would  think  of  for  the  purpose;  but  a  drawer 


on  this  folding  drawing  table  would  have  been  in  the  way, 
and  a  slide  of  ample  length  would  have  required  more  depth 
than  was  here  available.  This  holder  is  located  next  to  the 
left  side  of  the  draftsman,  and  in  the  half-tone  it  is  shown 
pulled  out,  affording  ready  access  to  either  of  the  two  ink 
bottles  which  are  locked  fast  in  it,  and  requiring  one  hand 


■a 
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Fig.  3.    Details  of  the  Swinging  Holder 

only  for  removing  the  filling  quill.  The  bottles  may  be  quickly 
removed  for  changing  or  renewing,  by  unscrewing  the  one 
thumb-nut  and  removing  the  brass  retaining-plate  A  (Fig.  2), 
the  back  edge  of  which  slips  into  the  recess  in  the  wooden 
strip  at  the  back.  In  the  improved  design  this  wooden  strip 
is  done  away  with,  as  is  evident  in  the  line  drawing,  ears 
being  formed  on  the  plates  B,  instead;  also  the  thumb-nut 
and  screw  have  been  superseded  by  a  spring  clip,  C,  making  it 
still  easier  to  remove  the  bottles. 

After  inking  the  pen,  lifting  the  latch  D  with  the  tip  of 
the  finger  enables  the  holder  to  be  instantly  pushed  back 
out  of  the  way;  at  the  back  end  of  the  stroke  the  latch  drops 
into  place  again  and  the  swinging  holder  is  retained  there, 
entirely  underneath  the  table  and  out  of  the  way.  The  con- 
struction should  be  clear  from  the  drawings,  the  marks  or 
symbols  used  being  the  same  in  Figs.  2  and  3.  The  wooden 
parts  of  the  holder  are  glued  together,  other  fastening  being 
afforded  by  the  wood  screws  and  the  rivets  indicated  in  the 
assembly  drawing.  Fig.  2.  The  portion  of  the  drawing  table 
to  which  the  holder  was  attached  is  permanently  horizontal, 
the  drawing  board,  of  variable  slope,  being  pivoted  above. 
Attachment  was  made  by  8  wood  screws;  of  course,  if  desired 
it  could  be  all  attached  to  a  separate  block,  permitting,  in 
the  event  of  shipment,  removal  without  disassembling. 

Berkeley,  Cal.  H.  J.  Kennedy. 


HOSE  COUPLING  AND  CLAMP 

There  are  a  great  many  different  styles  of  hose  couplings 
on  the  market,  but  still  there  seems  to  be  room  for  improve- 
ment. No  matter  how  careful  the  operators  of  pneumatic 
tools  are,  there  is  always  a  certain  amount  of  time  lost  be- 
cause couplings  slip  out  of  their  hose  or  because  the  quick- 
adjusting  types  become  disconnected.  This  trouble  may  be 
caused  by  poor  construction  and  partly  by  rough  handling. 

The  accompanying  engraving  shows  a  quick-adjusting  hose 
coupling  and  also  a  hose  clamp,  that  are  giving  satisfac- 
tion. 

This  coupling  has  a  taper  of  1/32  of  an  inch  in  3  inches, 
which  is  very  gradual,  and  when  the  parts  are  connected 
with  a  quick  jar  the  taper  "bites"  so  that  they  seldom  come 
apart.  When  the  coupling  is  to  be  disconnected,  the  parts 
are  twisted  by  placing  a  wrench  on  the  nut  A  provided  for 
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that  purpose.  This  t.iKes  time,  hut  it  Is  well  spent  as  most 
couplings  that  can  be  taken  apart  by  hand  are  generally 
leaky  or  very  liable  to  come  apart  with  the  pressure  on.  anil 
IK  ssilily  cause  an  accident. 

The  hose  clamp  shown,  is  made  of  brass  tubing.  It  has 
a  16-pitch  taper  thread  cut  on  it  and  is  split  with  a  hack- 
saw in  about  six  places,  A  knurled  nut  Is  also  provided 
which  is  drilled  for  a  round  spanner,  for  tightening.  As  the 
nut  is  screwed  on  the  taper  thread,  the  tube  takes  a  firm 
grip  on  the  hose,  which,  in  turn,  is  compressed  against  the 
inside  connection  or  coupling. 


SPLIT  SLEEVE 
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CLAMPING  NUT 

Simple  Form  of  Hose  Coupltner  for  the  Air  Hose 


This  clamp  has  no  extending  parts  such  as  screws,  bolts 
or  lugs  which  are  usually  found  in  hose  clamps,  to  catch, 
as  the  operator  pulls  or  drags  the  hose  along  the  floor  or 
ground.  The  hose  couplings  on  one  end  are  either  made  to 
screw  on  a  nipple  or  be  clamped  in  a  hose.  It  will  be  found 
quite  profitable  in  a  large  w'orks  to  have  patterns  made  and 
then  cast  the  parts  of  brass  as  the  occasion  demands,  rather 
than  to  buy  and  experiment  with  couplings  of  various  kinds. 

R.  S.  P. 

TURRET  LATHE  FIXTURE  WITH  INDEXING 
ATTACHMENT 

In  the  accompanying  engraving  is  shown  a  fixture  for  fac- 
ing, drilling  and  tapping  the  knuckle  in  a  universal  joint. 
This  fixture,  when  in  use,  is  mounted  on  tlie  face-plate  of  a 
turret  lathe,  and  with  it  the  several  operations  are  done  very 
rapidly  and  at  one'  setting  of  the  work.  These  knuckles  must 
be  interchangeable,  as  they  are  used  for  repairs.  They  are 
made  of  malleable  iron,  and  it  is  necessary  to  face  the  four 

sides    E,    drill     holes 


rTT""") 


3/8  and  9/16  inch  in 
diameter  at  A  and  B, 
respectively,  and  drill 
and  tap  the  holes  C 
and  D.  The  castings 
are  located  in  the  fix- 
ture in  the  correct 
position  by  the  hold- 
er F,  the  top  surface 
of  which  is  made  to 
conform  to  the  four 
flanges,  there  being 
clearance  for  the  body 
of  the "  casting.  The 
holder  F  is  made  a 
press  fit  in  the  steel 
ring  G,  and  the  pro- 
truding end  is  made  a 
sliding  fit  in  the 
angle-iron  //.  Tapped 
into  F  is  a  stud  on 
which  the  clamping- 
wheel  I  is  mounted. 
Two  tie-rods  J  are 
screwed  into  the  plate 
(7,  and  at  the  ends  of 
these  rods  there  is  a 
strap  K  through 
which  passes  the 
clamping  screw  L.  In 
the  ring  O  four  holes 
are   drilled   to   receive 


Fixture  for  Univeraal  Joint  Knuckles 

the  index  pin  M  which  is  mounted  in  the  arm  N.  This  pin 
Is  held  in  place  by  a  spring  not  shown.  In  the  illustration 
the  fixture  is  shown  with  the  work  in  place,  machined  and 
ready  to  be  taken  out,  which  is  done  by  simply  releasing  the 
clamping  screw  L.     The  changes  are  made  for  the  different 


holes  by  releasing  the  clampnut  /  and  withdrawing  tlie  index 
pin,  after  wliicli  the  worli  can  be  turned  to  the  desired  posi- 
tion, tlie  index  pin  locating  the  chuck  while  it  Is  being 
clamped  by  the  nut  /.  To  prevent  any  dirt  or  chips  from 
working  Into  the  index  holes,  a  band  of  brass  0,  having  a 
hole  for  the  index  tin,  is  placed  around  the  ring  O  and 
fastened  to  the  angle-iron.  This  fixture  can  be  used  for  more- 
than  one  class  of  work,  as  the  holder  F  can  be  removed  and 
replaced  with  one  of  a  different  shape  and  size. 

C.  A. 


OBTAINING  DIAMETERS  WITH  A  BEVEL 

AND  SCALE 
That  diameters  may  be  obtained  by  the  use  of  an  ordinary 
bevel  and  scale,  is  perhaps  not  as  well  known  as  the  advan- 
tage of  this  method  merits.  Of  course,  these  tools  are  only- 
used  when  it  is  impossible  to  caliper  the  piece,  as  would  be 
the  case   were   it   necessary   to   determine   the  radius  of   the 


Fig.  1.    Method  of  applying  Bevel  and  Scale  to  W^ork  which 
cannot  be  Calipered 

cylindrical  surface  shown  in  Fig.  1.  In  order  to  obtain  a 
diameter  with  the  above  tools,  the  bevel  must  be  set  to  a 
certain  angle  previously  determined,  which  corresponds  to 
the  graduations  on  the  scale;  then  the  diameter  can  be  read 
directly  from  the  scale.  For  example,  if  the  bevel  is  set 
to  an  included  angle  of  1251;.  degrees,  as  illustrated  in  Fig.  2, 
and  the  distance  x  from  the  surface  to  the  apex  of  the  angle- 
is  measured  with  a  scale,  as  shown  in  Fig.  1,  the  diameter 
may  be  readily  determined,  for  it  will  contain  as  many  inches 
as  there  are  sixteenths  of  an  inch  in  the  distance  x.  Thus, 
if  X  equals  ^4  inch,  which  is  equivalent  to  four  sixteenths,  the 
diameter  would  equal  4  inches.  When  the  bevel  is  set  to- 
140V-!  degrees,  each  1/32  inch  represents  an  inch  of  diam- 
eter; 142%  degrees,  each  1/10  inch;  IO614  degrees,  each  % 
inch;    83%  degrees,  each  14   inch;    60  degrees,  each   14   inch. 


SIachi7icry,y.  F. 

Fig.  2.    When  the  Bevel  Is  set  to  the  Angle  shown,  each  1-16  inch 
in  the  Dimension  x  is  equivalent  to  1  Inch  of  Diameter 

It  will  be  noticed  that  the  less  the  angle  the  greater  the- 
distance  representing  inches  becomes,  and  consequently  the 
smaller  the  range  of  diameters  which  can  be  obtained.  Thus, 
if  the  angle  is  set  at  60  degrees,  each  halt  inch  on  the  scale 
will  represent  an  inch  of  diameter,  and  accurate  fractional 
diameters  can  be  obtained;  but  with  this  angle  a  large  diam- 
eter could  not  be  measured^  and  it  would  be  necessary  to- 
use  the  bevel  set  at  a  greater  angle. 

A  carpenter's  square  can  also  be  used  to  obtain  the  same 
results,  but  a  little  calculation  is  necessary  to  get  the  diam- 
eter. After  measuring  the  distance  x  with  a  scale,  as  ex- 
plained, it  must  be  multiplied  by  4.83  in  each  case  where  an 
included  angle  of  90  degrees  is  used.  Thus,  if  the  distance 
measured  4  13/16  inches,  the  decimal  equivalent  to  13/1& 
should  first  be  found,  and  the  number  4.812  multiplied  by 
the  constant  4.83.  The  result  would  be  23.242  inches,  which 
represents    the    diamtter.     As    before   stated,    this    method    1» 
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intended  to  be  applied  to  inaccessible  diameters,  but  it  can 
often  be  used  to  advantage  for  measuring  pulleys,  etc.,  which 
are  too  large  to  permit  the  use  of  calipers. 

C.  E.  J. 


LARGE  COMPACT  DRAWING-BOARD 

At  the  present  time  many  shops  are  figuring  on  proposi- 
tions which  require  large  layouts,  and  the  ordinary  drawing- 
boards  are  far  too  small;  yet  conditions  do  not  warrant  the 
purchase  of  a  large  outfit  or  perhaps  there  is  no  room  avail- 


-*M«- 


Fig.  1.    Elevations  of  the  Drawing-board  Frame  or  Easel 

able,  and  to  meet  the  conditions  requiring  large  capacity  and 
minimum  floor  space,  the  board  here  shown  has  been  built. 
It  proved  so  useful  that  a  second  one  was  asked  for  and 
both  are  now  in  constant  use.  The  frame,  or  easel,  as  artists 
would  term  it,  is  shown  in  Fig.  1.  Only  general  dimensions 
are  given,  for  such  details  as  placing  screws  and  making 
joints  can  be  decided  by  the  workman.  The  shaft,  pulleys, 
and  bearings,  shown  at  the  top,  carry  the  counterweights 
needed  to  balance  the  drawing-board.  Fig.  2  shows  the  gen- 
eral dimensions  of  the  board  and  straight-edge.  The  board  is 
built  of  %-inch  stock  in  the  usual  manner,  with  a  brace  at 
each  end  and  one  in  the  middle.     The  end  braces  also  act  as 


pullevs        /j,  wide, 
1%''dia.  grooved 

Machtnerzf,  -\.  y. 
Fig.  2.    Detail  of  the  Drawing. board  and  Straight-edge 

guides,  their  centers  coming  in  line  with  the  center  line  of 
the  pulleys  on  the  shaft  shown  in  Fig.  1.  A  25-pound  window- 
weight  at  each  end  serves  as  a  counter-balance  for  the  board 
which  is  thus  easily  raised  or  lowered. 

The  straight-edge  requires  care  in  making,  as  both  the 
upper  and  lower  edges  should  be  parallel.  Tlie  projecting 
shelf  is  intended  primarily  as  a  brace  but  it  is  also  very 
handy  for  holding  tools.  By  means  of  the  line  and  small 
pulleys,  shown  in  Figs.  2  and  3,  the  straight-edge  is  moved 
and  kept  in  a  parallel  position  at  every  point,  the  line  being 


clamped  at  each  end  of  the  straight-edge  by  a  brass  screw 
and  nut.  The  straight-edge  is  counterbalanced  by  a  weight  of 
cold-rolled  steel  hung  from  a  cord  attached  just  above  the 
brass  clamping  nut. 

The  material  used  was  as  follows:  2.5  feet  of  pine,  15  feet 
of  white  wood,  2  pounds  of  brass  used  in  the  small  pulleys 
and  bearings,  53  pounds  of  cast  iron  in  the  drawing-board 
counter-weights  and  large  pulleys,  4  pounds  of  cold-rolled 
steel  1  inch  in  diameter  for  the  straight-edge  counter-weights, 
7  pounds  of  cold-rolled  steel  %  inch  in  diameter  for  the  shaft 
at  the  top  of  the  frame,  25  feet  of  window  cord,  35  feet  of 
best  quality  fish  line,  and  3  dozen  wood  screws. 

The  time  required  to  build  this  beard  depends,  of  course, 
on  the  skill  of  the  workman.  About  25  hours  seems  to  be  a 
good  average  time,  a  large  part  of  which  is  spent  in  gluing 
the  board.  Foreign  engineers  say  that  this  type  of  board  is 
very  generally  used  in  Europe,  and  while  at  first  sight  a  de- 
signer will  usually  disapprove  of  a  vertical  board,  a  few' 
hours  trial  will  prove  its  merits.  R.m.ph  W.  D.wis. 

Rochester,  N.  Y. 


TOOL-ROOM  CHECK  SYSTEMS 

1  have  read  with  considerable  interest  the  articles  dealing 
with  checking  systems  for  tool-rooms  which  appeared  in  the 
numbers  of  March,  May  and  July.  The  various  systems  which 
were  mentioned  each  has  its  merits  and  its  defects  as  will 
any  system,  for  keeping  account  of  tools  or  supplies  of  any 
kind,  which  depends  upon  human  care  and  intelligence  for  its 
operation.  The  efficiency  of  the  system  will  also  vary  directly 
with  the  quality  of  the  care  and  intelligence  employed. 


Fig.  3.     Compact  Drawing  Board  having  Independent  Vertical  Adjustments 
for  Board  and  Straight-edge 

It  is  not  mjf  intention  to  put  forth  a  better  method  of 
checking  tools  taken  from  the  tool-rooms,  but  merely  to  call 
attention  to  another  method  which  has  recently  come  to  my 
notice  and  is  in  operation  and  giving  satisfaction  in  a  large 
railroad  shop  in  the  East.  This  system  consists  of  giving  the 
checlvs  to  the  tools  instead  of  to  the  men,  and  it  is  operated 
as  follows:  A  board  large  enough  to  accommodate  the  names 
of  all  the  men  who  are  to  be  served  with  tools,  is  placed  in 
the  tool-room  in  a  location  convenient  to  the  man  in  charge 
of  the  distribution  of  the  tools.  Opposite  each  name  is  a 
hook  upon  which  the  checks  are  hung.  The  tools  are  num- 
bered and  the  checks  are  also  numbered  to  correspond.  "When, 
for  example.  John  Jones  calls  for  a  1-lnch  reamer  which  is 
number  27,  the  reamer  is  talten  from  its  case  and  the  check 
number  27,  which  is  on  -a  hook  at  the  side  of  the  case,  is 
hung  on  the  hook  opposite  John  Jones'  name  on  the  board. 
Upon  the  return  of  the  reamer  the  operation  is  reversed.  The 
shop  in  which  this  system  is  in  use,  adopted  it  to  overcome 
the  trouble  that  was  being  experienced  by  the  men  losing 
checks  and  to  put  the  prosperous  check-borrow  sharks  out 
of  business. 

I  am  of  the  opinion  that  the  system  could  be  improved  by 
supplying  each  man  with  a  certain  number  of  checks,  keeping 
them  upon  a  hook  opposite  his  name  on  the  board  and  ex- 
changing one  of  these  checks  with  the  tool  check  when  a  tool 
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was  taken  out.  This  would  be  praoticiUly  a  (lel)it  ami  cTcdit 
system  of  checklug.  Another  road  which  uses  the  system  of 
giving  the  checks  to  the  men,  provides  for  their  loss  by  plac- 
ing a  value  of  25  cents  upon  each  check  and  deducting  this 
amount  from  the  man's  wages  tor  each  check  that  is  lost. 
Chicago,  111.  G.  E.  Hydeh. 


The  following  system  for  keeping  a  record  of  the  tools 
which  the  workmen  use  and  which  are  regularly  kept  in  the 
tool-room,  will  be  found  to  give  entire  satisfaction,  botli  to 
the  workmen  and  management.  It  consists  of  two  boards, 
ach  with  a  number  of  hooks  equal  to  the  number  of  work- 
men to  be  served.  The  hooks  are  numbered  in  consecutive 
order.  On  one  board  which  is  the  in  board,  a  number  of  tool 
checks  are  hung  on  each  hook;  in  this  case  ten.  The  other 
board  is  the  out  board.     The  system  operates  as  follows: 

Every  workman,  when  employed,  receives  an  identification 
number  corresponding  to  his  number  on  the  time  recorder. 
Every  tool  kept  in  the  tool-room  is  identified  by  a  small  paste- 
board check,  which  is  kept  with  the  respective  tool.  Now  if 
a  workman  desires  a  tool  he  presents  his  identification  num- 
ber at  the  receiving  window.  The  tool-keeper  hands  out  the 
tool,  transfers  the  tool  check  corresponding  to  the  number 
of  the  workman  from  the  in  board  to  the  out  board,  and  on 
the  same  hook  hangs  the  cheek  identifying  the  tool.  It  is 
very  obvious  that,  through  this  simple  system  the  tool-keeper 
is  always  able  to  tell  what  tools  are  out,  and  who  is  using 
them.  By  keeping  the  tool  checks  in  the  tool-room  none  are 
lost,  or  carried  away.  When  a  man  quits,  or  is  discharged, 
he  must  present  a  receipt  from  the  tool-keeper  to  the  time- 
keeper, showing  that  his  account  with  the  former  department 
is  in  order,  before  he  can  receive  his  pay.  This  system  is 
very  easy  to  install  and  requires  but  little  effort  to  operate. 

Peoria,   111.  .loiix   M.  Kuptr.. 


SIMPLE  FIXTURES  FOR  MAKING  WORMS  AND 
WORM  GEARS 

In  Figs.  1  and  2,  at  A  and  B.  respectively,  are  shown  a 
single  thread  brass  worm  and  a  worm  gear  which  were  made 
in  the  fixtures  also  shown  In  these  illustrations.  As  the  re- 
quirements did  not  demand  great  accuracy,  the  worms  were 
turned  in  a  screw  machine  and  the  threads  cut  on  a  hand 
milling  machine,  while  the  gears  were  punched  out  of  flat 
stock  and  then  hobbed. 

The  thread  milling  fixture  (Fig.  1)  has  a  plain  block  of 
machine  steel  through  which  a  hole  is  bored  which  will  just 
admit  the  worms.  A  part  of  the  top  of  the  block  is  removed, 
:S0  that  the  periphery  of  the  worm  is  exposed,  as  shown.  The 
end  view  shows  that  the  worm  is  held  true  from  all  sides  by 
.the  walls  of  this  block.     The  mandrel   E   is  fitted   so  that    it 


cutter  comes  iuto  contact  with  the  work,  the  worm  lends  to 
turn,  such  tendency  is  checked  by  the  screw  in  the  end  of 
the  mandrel,  which  tightens. 

The  cutter  is  ground  to  the  standard  29-degree  angle  for 
the  job.  As  the  milling  machine  with  which  this  fixture  is 
used,  has  a  hand  lever  to  move  the  table,  it  is  easy  to  bring 
the  work  up  to  the  cutter.  The  table  is  held  against  a  stop 
while  the  thread  is  being  milled. 

Before  bobbing,  tlie  gears  are  gashed  on  the  nulling  machine 
.already   montioniHl,    in    lots  on   a   special   mandrel.     The   hob- 


Fig.  2.    Fixture  for  Hobbing  SmaU  Worm  Wheels  in  the  Lathe 

blng  fixture  is  shown  in  Fig.  2.  The  body  is  of  cast  iron  and 
is  made  of  a  discarded  punch  holder.  Into  this  body  is  fitted 
a  post,  D.  This  post  has  a  vertical  adjustment,  and  it  is  held 
by  the  set-screw  shown.  On  the  top  of  the  post  there  is  a 
shoulder  on  which  the  gear  is  placed  for  hobbing.  The 
washer  C  is  held  tight  against  a  second  shoulder  by  the  nut 
shown.  Just  enough  clearance  is  allowed  to  permit  the  gear 
to  turn  when  it  i.s  driven  by  the  hob.  The  hob  is  used  on  the 
centers  of  a  small  lathe  and  is  driven  by  an  ordinary  lathe 
dog.  The  hobbing  fixture  is  mounted  on  the  cross-slide  from 
which  the  tool-post  has  been  removed. 
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Fig.  1.    Fixture  for 

turns  snugly  in  llie  hole  already  mentioned.  In  one  end  of 
the  mandrel  a  hole  is  tapped  to  receive  the  screw  /•'.  which 
holds  the  worm  firmly  against  the  end  of  the  mandrel.  On 
the  mandrel  a  thread  is  cut,  as  shown,  with  the  same  pitch 
as  that  required  for  the  worm.  Instead  of  the  nut  ordinarily 
used  on  svk  h  fixtures,  a  plain  key  G  is  used.  One  end  of 
this  key  is  filed  to  fit  into  the  thread  on  the  mandrel,  the 
sides  of  the  tongue  being  left  fiat.  It  is  hardened  and  driven 
into  position  in  the  block.  In  the  illustration  the  pin  is  seen 
to  extend  from  the  block.  This  exposed  end  can  be  gripped 
in  a  vise  if  necessary  to  adjust  llic  tongue  properly  into  the 
iliread  on  the  mandrel. 

An  ordiUriry  lathe  dog  is  used  to  turn  the  mandrel   in  the 
■block   and   feed   the  worm   against   the  cutter.     If,   when   the 
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It  was  found  necessary  to  aid  the  hob  by  turning  the  gear 
with  the  thumb  when  beginning  the  cut,  but  after  the  gear 
had  made  one  turn,  the  hob  finished  the  work  without  further 
assistance.  The  gear  was  advanced  toward  the  cutter  by  turn- 
ing the  cross-slide  feed-screw.  lIiiiiisKitT  C.  Barnks. 

Brooklyn,  N.  Y. 

•     *     • 

A  side  light  on  methods  of  computing  charges  for  job  work 
that  may  be  useful  is  the  practice  followed  by  a  country 
printer:  For  composition  he  charges  two  times  the  labor 
cost;  for  press  work  two  times  the  labor  cost  plus  25  per 
cent;  for  illustrations,  iiaper,  etc.,  the  charge  is  the  cost  plus 
10  per  cent;  and  all  other  work  involving  labor  is  charged 
two  times  the  cost  and  10  per  cent. 
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SHOP  KINKS 


PRACTICAL  IDEAS  FOR  THE  SHOP  AND  DRAFTING-ROOM 

Contributions  of  kinks,  devices  and  methods  of  doing  ^vork  are  solicited  for 

this  column.    "Write  on  one  side  of  the  paper  only  and 

send  sketches  when  necessary 

DRAWING  OF  V-THREADS 
I  found  the  drawing  of  V-threads  to  be  very  trying  until  I 
thought  of  the  following  scheme  which  makes  this  worlv  much 
easier.  The  idea  is  as  follows:  File  a  number  of  60-degree 
notches  in  the  inner  edge  of  the  triangle,  as  shown  in  the 
illustration,  for  different  thread  pitches.  Make  the  top  width  x 
equal  to  1  divided  by  the  number  of  threads  per  inch,  and 
leave  a  small  point  A  to  stop  the  pencil.     To  use  the  triangle, 


place  the  pencil  against  the  left  side  of  the  notch  and  run 
it  down  that  side  and  up  the  other  to  the  stop;  then  move  the 
triangle  to  the  right  until  the  pencil  is  again  against  the  left 
side.  By  repeating  this  operation  as  many  times  as  is  re- 
quired, a  uniform  thread  can  he  rapidly  drawn.  Another 
suggestion  for  draftsmen  is  to  have  a  12-inch  scale  fastened 
to  the  T-square  as  shown  at  B.  This  is  also  a  time-saver,  as 
the  scale  is  in  a  position  where  it  is  always  ready  for  use. 
Flainfield,  N.  J.  Joseph  Weaker. 
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REMOVABLE  PULLEY  HANDLE 
When  a  new  machine  is  being  built  it  is  often  necessary  to 
revolve  the  feed  or  other  pulleys  by  hand  in  order  to  observe 
the    working   of   the   machine.      The 
removable   handle   shown   in   the   en- 
graving   is    extremely    useful,    as    it 
may  be  attached   to   the  rim   of  the 
pulley  which  is  to  be  turned,  there- 
by making  the  operation  easy.     The 
hook-bolt  A  passes  under  or  over  the 
pulley  rim  and  through  the  handle, 
and   is  secured  by  a  nut,  as  shown. 
The  bolt  is  made  long  enough  to  suit 
various  widths  of  rims  and  the  fer- 
rule   is    notched    to     grip     different 
thicknesses.   For  pulleys  with  flanges 
another   type  of   handle   may   be   used   in   which   a   hoop-iron 
strap  passes  around  the  rim  of  the  pulley,  the  handle  being 
attached   to  the  hoop  iron.  Brum. 


.Vneliiiitiry,  A.  K. 


NEW  STYLE  OF  HERMAPHRODITE  CALIPERS 

The    illustration   shows   a   pair   of   hermaphrodite   calipers, 

which   seems   to   me   to  be   an   improvement,    at   least   for   a 

large  class  of  work,  over  the   style  generally   used.     As  will 

be  seen  the  notch  in  the  end  of  the  caliper  leg  makes  it  much 
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easier  to  scribe  a  line  parallel  with  a  finished  edge,  since  the 
point  of  contact  which  this  leg  makes  with  the  finished  sur- 
face as  the  calipers  are  drawn  along,  is  kept  the  same.  The 
curved  extension  will  also  be  found  useful  in  laying  out  work. 
Dayton,  Ohio.  ,1.  l.  Marshall. 


TOOL  FOR  TRIMMING  THIN  TUBING 
We  had  a  number  of  large,  drawn  steel  shells  of  about  26 
gage,  that  had  to  have  the  ends  trimmed.  The  metal  was  too 
thin  to  permit  the  use  of  a  single  cutting  tool  in  the  lathe, 
so  a  tool  similar  to  the  one  illustrated  herewith  was  made. 
It  consists  of  a  cast  iron  frame  A.  and  two  cylindrical  cutters 
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B  and  C.  The  hole  D  through  the  casting  A  fits  the  tool-post 
of  the  lathe,  and  the  fixture  is  clamped  by  passing  a  piece  of 
steel  through  the  tcol-post  and  tightening  it  against  the  cast- 
ing. Cutter  B  is  free  to  revolve  on  a  fixed  stud,  while  cutter 
C  is  carried  in  a  sliding  box  E,  thus  permitting  it  to  be  fed 
in  toward  B  by  the  handle  shown.  When  trimming  the  end 
of  a  tube  the  tool  is  set  so  that  the  cutter  B  just  touches  the 
inner  side  of  the  shell.  Cutter  G  is  then  fed  against  the  out- 
side, and  the  tool  makes  a  clean  smooth  cut.  W.  Alton. 


A  MICROMETER  ATTACHMENT 
The  engraving  shows  an  ordinary  micrometer  with  an  at- 
tachment for  measuring  the  thickness  of  metal  shells  or  other 
irregular  pieces  of  metal.     A  piece  of  brass  tubing  is  reamed 
cut   to  make   a  sliding   fit   on   the  anvil   of   the   micrometer. 
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This  tubing  holds  loosely  a  ',4-inch  bicycle  ball,  which  ex- 
tends beyond  the  end  of  the  tube,  the  latter  being  bent  over 
to  prevent  the  ball  from  falling  out.  The  reading,  of  course, 
will  be  taken  from  the  0.250  inch  graduation  as  zero.  Bicycle 
balls  of  this  size  are  true  to  0  0001  of  an  inch. 

Candiac,  Canada  S.  A.  McDonald. 


HARDENING  A  SMALL  DRILL  AND  COUNTER-SINK 
The  combination  drill,  counterbore,  and  counter-sink  shown 
in  the  illustration  had,  of  course,  to  be  hardened.  This  was 
rather  a  ticklish  job  as  the  drill  is  so  much  smaller  than  the 
counter-sink,  that  hardening  it  in  the  usual  way  would  mean 
that  the  drill  would  be  at  a  white  heat  before  the  large  part 
would  be  cherry  red.     To  overcome  this  difiiculty,  I  obtained 
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a  fair-sized  raw  potato  and  pressed  it  onto  the  drill  up  to  the 
part  marked  A.  The  tool  was  then  placed  in  a  slow  fire  and 
the  %-inch  part  heated,  the  water  in  the  potato  keeping  the 
small  part  cool.  When  the  counter-sink  was  heated  sufficiently, 
the  potato  was  removed,  thus  allowing  the  heat  to  run  from 
the  large  part  to  the  drill.  When  all  was  an  even  cherry  red, 
the  tool  was  cooled  and  the  hardening  was  accomplished  with- 
out any  difficulty.  Joseph  Weaner. 
Plainfield,  X.  J. 
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TO  OBTAIN  THE  LENGTH  OF  STOCK  FOR  BANDS 

A  nuu'hiiiist  wus  (ryliis  to  slirink  a  baiul  aro\mil  tlio  luib  of 
a  cracked  pulley.  He  lirsi  nieasiired  the  (iianieter  of  Hie  luili 
and  iiiultiplied  it  by  3.1416  to  set  the  cU'cuniferenee.  The 
hlac  Usiuitli  was  tlien  told  to  cut  olT  a  piece  of  v,-inch  steel 
Block  equal  to  the  length  of  llir  <drcuinrei'eii( c  of  the  hub. 
When  the  band  was  formed  to  the  diaiueter  of  the  hub,  the 
ends  were  •>i  inch  apart;  that  Is  to  say.  they  did  not  come  to- 
gether by  that  amount.  The  machinist  could  not  understand 
how  he  had  made  the  mistake.  By  the  use  of  the  following 
rule,  tro\ible  of  this  kind  will  be  avoided:  Multiply  the  diam- 
eter of  the  hub  by  ".141(1  and  to  the  product  add  o  times  the 
thickness  of  the  metal  used  for  the  baud.       .losipn  Wk.vneu. 

Plainfield,  X.  .1. 


PLANING  WORK  THAT  IS  TOO  LARGE  FOR  THE  PLANER 
The  accompanying  line  engraving  shows  how  a  steam-ham- 
mer anvil-block  that  was  too  large  to  go  on  the  planer, 
was  machined.  The  block  was  first  leveled  up  on  the  Hoor 
beside  the  planer,  so  that  the  top  of  the  casting  was  a  little 
below  the  top  of  the  planer  platen.  For  safety  the  casting 
was  clamped  to  the  floor,  although  its  weight  was  such  that 
there  was  no  great  danger  of  its  moving  under  the  thrust  of 
the  cut.     The  cross-rail  with  the  attached  head  was  then  re- 
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moved  and  clamped  securely  to  a  heavy  angle-plate,  which 
was  bolted  to  the  platen.  A  substantial  diagonal  brace  A  was 
then  fastened  to  the  cross-rail  and  platen  as  shown.  Tlie  tool 
was  fed,  of  course,  by  hand,  and  the  dove-tail  for  the  dies  w-as 
planed  by  the  use  of  the  adjustable  head  in  the  usual  manner. 
The  job  was  satisfactory  in  every  way  and  caused  consider- 
able comment  in  the  shop.  FiiKOKiiuic  Sio.vr.uiiV. 
Chicago,  111. 


SUBSTITUTE  FOR  METAL  WHEN  MAKING  ACCURATE 
LAY-OUTS 

When  making  accurate  lay-outs  on  metals,  such  as  brass  or 
zinc,  to  avoid  troublesome  and  time-consuming  calculations. 
I  find  the  following  objections:  The  needles  of  the  drawing 
instruments  become  dull;  the  lines  cannot  be  erased,  and  they 
are  not  very  plain,  especially  if  the  metal  is  not  coated  or 
prepared  in  some  manner;  and  the  metal  cannot  be  fastened 
or  worked  upon  as  easily  as  paper.  To  overcome  these  objec- 
tions I  have  used  as  a  substitute  for  metal  what  is  known  as 
tiller  board.  This  is  a  kind  of  heavy  paper  which  looks  soine- 
wlial  like  leatlier  and  has  a  mottled  surface.  II  is  often  used 
fdi-  covers  on  cheap  meniorandmn  books,  and  is  about  1/3-  of 
an  iiiih  thick,  liefore  lines  are  drawn  on  the  surface  of  this 
board,  the  gloss  should  be  removed  with  an  eraser.  The  board 
has    a    good,    firm    lindy.    and    therefore    a    tine    i-cnter    can    be 


made  in  it  from  which  several  cinlcs  can  b<>  drawn  without 
appreciably  enlarging  or  injtiring  it.  Like  olhi!r  materials 
in  the  papei-  line,  liller  board  will  change  slightly  on  acco\int 
of  variations  in  the  temperature  and  alinospliere.  and  for  this 
reason  the  measurements  should  be  marked  on  the  drawing  as 
soon  as  it  is  made  to  avoid  any  possibility  of  sligl'.t  errors  due 
lo  changes.  Where  extreme  accuracy  is  required  and  the 
nature  of  the  lay-out  is  such  that  measurements  cannot  be 
marked  to  advantage,  metal  is  advisable,  especially  if  the 
drawing  is  to  be  kept  for  a  considerable  length  of  time  as  a 
record  or  for  reference.  11.  II.  Asii. 

Chicago,  III. 


SPEED  INDICATOR  ATTACHMENT  FOR  SCREW  MACHINE 
It  was  necessary  to  determine  the;  spindle  speeds  of  a  large 
number  of  screw  machines  which  were  operating  on  a  wide 
variety  of  W'ork,  ranging  from  %  to  1%  inch  iii  diameter,  and 
it  was  desired  to  get  the  speeds  more  accurate  than  would  be 
possible  by  simple  measuring  pulleys  an'd  calculating  the 
speeds  from  Hie  speed  of  the  line-shaft.     The  following  met  hod 
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was  tried  with  satisfactory  results.  An  ordinary  speed  indi- 
cator was  fitted  with  a  brass  conical  tip  2  inches  in  diameter, 
as  shown  in  the  illustration.  This  tip  was  made  a  tight  fit 
on  the  indicator  spindle  and  was  turned  out  to  reduce  the 
weight.  To  keep  the  indicator  from  slipping,  three  grooves 
1/16-inch  deep  were  cut  radially  in  the  conical  surface  and 
pieces  of  rubber  peened  in.  In  order  to  secure  satisfactory 
results  the  indicator  should  be  used  when  the  feed  tube  is 
nearly  empty,  or  just  after  the  stock  has  fed  into  the  tube: 
then  the  tip  of  the  indicator  will  center  in  the  tube  and  the 
correct  spindle  speed  is  easily  taken.  In  this  way  accurate 
results  are  obtained,  because  there  is  no  error  due  to  slip  of 
belt  or  variation  in  size  of  pulleys.  By  watching  a  group  of 
machines  and  taking  the  speeds  as  the' stock  runs  out.  the 
time  consumed  is  not  as  great  as  with  the  usual  method  of 
measuring  pulleys  and  figuring  from  the  line-shaft  speed. 
Indianapolis.  Ind.  C.  C.  Myers. 


ARBOR  FOR  SHELL  REAMER 
The  engraving  shows  an  arbor  for  a  shell  reamer,  which 
is  so  designed  that  it  will  not  creep  off  of  the  tail  center  and 
crowd  into  the  work,  as  is  the  case  when  the  arbor  is  held 
directly  against  a  cone  center.  This  arbor  has  a  hole  drilled 
in  the  end  about  1%  inch  deep  in  which  is  fitted  a  special 
tail   center  A.   having  a   straight  portion   about   1    inch   long. 
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The  end  of  the  arbor  is  sawgd  through  so  that  it  grips  the 
center  when  a  dog  is  placed  on  it  and  tightened.  ICven  without 
the  split  end  there  is  no  tendency  on  the  part  of  the  arbor  to 
work  off  the  center  A  since  the  upward  thrust  on  the  center 
(equal  to  the  downward  thrust  on  tail  of  the  dog)  has  no 
horizontal  component.  There  is  also  a  special  straight-tailed 
dog  to  go  with  the  arbor,  but  this  is  not  really  necessary. 
The  diameters  of  the  holes  in  ends  of  all  arbors  are  made 
the  same.  Since  adopting  this  form  I  have  had  no  dilliculty 
with  bent  arbors,  broken  centers,  broken  shell  reamers  and 
inaccurate  holes.  W.   A.   KMcirr. 

Columbus.  O. 
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HOW  AND  WHY 


A  DEPABTMENT  INTENDED  TO  CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OP 

GENERAL  INTEREST 

Give  detaUs  and  name  and  address.     The  latter  are  for  our  own   convenience 
and  will  not  be  published 

DESIGN  OF  MACHINE  LEGS 

C.  E.  F.— Is  the  design  of  machine  legs  based  on  empirical 
rules  or  theoretical  assumptions?  I  have  given  the  matter 
considerable  thought  and  have 'been  unable  to  arrive  at  any 
definite  conclusion  from  a  study  of  existing  designs. 

A.— It  is  generally  conceded  that  design  of  machine  legs 
which  shall  have  a  pleasing  appearance  and  fulfill  their 
purpose  is  one  of  the  most  difficult  parts  of  machine  design. 
There  are  no  empirical  rules  of  general  application  or  theory 
of  design  that  provides  for  grace  of  outline  as  well  as  proper 
support.  The  function  of  the  legs  should  be  that  of  support- 
ing the  machine  and  transmitting  its  vibrations  to  the  founda- 
tion, especially  in  the  case  of  machine  tools.  The  tendency 
of  modern  design  is  to  eliminate  the  legs  entirely  and  carry 
the  frame  to  the  floor  or  foundation.  This  form  avoids  the 
troublesome  feature  of  proper  leg  design  and  increases  the 
solidity  and  rigidity  of  the  frame  by  deepening  it  and  more 
closely  associating  it  with  the  foundation. 


ANNEALING  AIR-HARDENING  STEEL 
F.  T.  M. — I  would  like  a  reliable  method  of  annealing  air- 
hardening  steel  so  that  I  can  drill  holes  about  3/32  inch  diam- 
eter 2%  inches  deep,  and  tap  same  to  a  depth  of  about  % 
inch.  The  brands  of  steel  that  I  have  tried  are  refractory, 
and  it  has  been  found  impossible  to  anneal  them  so  that  the 
drills  will  stand  up.  I  have  tried  a  certain  brand  of  high- 
speed steel  drill  but  the  results  are  about  the  same  as  with 
regular  drills. 

A. — We  are  unable  to  suggest  any  but  the  well-known 
method  of  annealing  air-hardening  steel  by  using  air-tight  re- 
ceptacles in  which  the  steel  is  packed  with  lime,  sand,  ashes 
or  other  neutral  material;  and  heating  the  box  and  contents  to 
a  full  red  heat  for  a  number  of  hours,  depending  on  the  size 
of  the  box  and  stock,  and  allowing  the  whole  to  cool  down 
slowly.  The  question  is  referred  to  the  readers  for  answers 
and  suggestions.  Many,  no  doubt,  will  highly  appreciate  a 
description  of  a  method  of  annealing  air-hardening  and  high- 
speed steel  that  is  superior  to  the  common  method  in  use. 


CUTTING  SPEEDS 

F.  W. — Please  state  the  proper  cutting  speeds  for  both  car- 
bon and  high-speed  steel  tools,  cutting  tool  steel,  machine 
steel,  cast  iron  and  brass,  in  different  machines. 

A.— -The  proper  cutting  speed  depends  on  several  factors 
besides  the  kind  of  material  to  be  cut  and  the  kind  of  steel 
used  for  the  cutting  tool.  The  depth  of  the  cut,  the  feed, 
and    whether   roughing   or   finishing,    also   influence   the    cut- 

TABLE  OP  CUTTING  SPEEDS  IN  FEET  PER  MINUTE 

Carbon  Steel  Tools 


Machine 


Lathe,  planer  and  shaper. . 

Milling  machine 

Drill  press 


Material 


Tool 

Steel, 

Annealed 


18  to  25 

35  to  35 

20 


Wrought  , 
Iron  and   Cast  Iron 
Mch.Steel 


Brass 


30  to  40  40  to  50  80  to  125 

35  to  43  40  to  60  80  to  120 

30      35      60 


ting  speed.  :^or  general  purposes  the  table  above,  however, 
referring  to  regular  carbon  tool  steels,  will  be  found  to  give 
figures  representing  good  average  practice.  For  high-speed 
steel  tools  these  speeds  may  be  at  least  doubled.  The  Cleve- 
land Twist  Drill  Co.  recommends  for  high-speed  steel  drills 
a  cutting  speed  of  50  to  70  feet  per  minute  for  machine 
steel;  60  to  80  feet  per  minute  for  cast  iron;  and  100  to  140 
feet  per  minute  for  brass,  when  starting  the  drill.  When  a 
few  holes  have  been  drilled  at  these  speeds,  still  higher 
speeds  may  be  employed,  as  the  drill  point  is  then  heated 
and  high-speed  steel  tools  have  a  higher  cutting  capacity 
when  heated  than  when  cold.  At  the  W.  G.  Armstrong, 
Whitworth  &  Co.  works  of  Manchester.  Eng.,  a  cutting  speed 


as  high  as  160  feet  per  minute  for  turning  machine  steel  and 
150  feet  per  minute  for  milling  machine  steel  with  high-speed 
steel    tools    and    cutters,    has    been    employed    successfully. 


AB    represents    the 


A  PROBLEM  INVOLVING  MOMENTS  OF  FORCES 
B.  R.  E. — ^A  window  cleaner  sets  an  eight-foct  ladder  weigh- 
ing twenty  pounds  against  a  plate  glass  window  with  the 
foot  of  the  ladder  two  feet  from  the  plane  of  the  window 
glass,  and  climbs  to  a  height  of  three-fourths  of  the  ladder's 
height.  If  he  weighs  150  pounds,  what  is  the  horizontal  pres- 
sure against  the  glass  window  when  he  stands  erect  without 
touching  the  glass? 

A. — In  the  accompanying  illustration 
ladder,  the  length  of  which  is  8 
feet:  BC  is  the  plate  glass  win- 
dow; the  lower  end  A  of  the  lad- 
der is  placed  2  feet  from  the 
plane  of  the  window.  Four  forces 
act  on  the  ladder,  viz.:  the  re- 
action P  at  the  upper  end,  at 
right  angles  to  the  window  plane; 
the  weight  W  of  the  window 
cleaner,  acting  vertically  down- 
ward at  a  point  three-fourths  of 
the  ladder's  height  from  the 
ground;  the  weight  W,  of  the 
ladder,  concentrated  at  its  cen- 
ter and  acting  vertically  down- 
ward; and  the  reaction  R  at  the 
foot  of  the  ladder  acting  verti- 
cally upward. 

In  order  to  arrive  at  a  univer- 
sal formula,  let  the  various  di- 
mensions be  represented  by  o,  6. 
c  and  d.  as  shown  in  the  illus- 
tration. To  find  P,  find  the  mo- 
ments of  the  forces  relative  to 
point  A.  The  moment  of  force  R 
relative  to  this  point  :=  0.    Hence,  a  .v^,i,inert.x.i\ 

the    moments    of    W    and    W,    must    Diagram  showing   Forces  Acting 

balance   or   equal   the   moment  of  °°  l^'^^^"' 

P.     Therefore: 

Wb  +  W,c  =  Pe. 

consequently 
Wb  +  W^c  =  Pa  cot  a. 


But  e  =  a  cot  a; 


Wb  +  W^c       Wb  +  W^c 


tan  a. 


a  cot  a  a 

If  we  now  insert  the  given  values  for  the  various  quanti- 
ties, we  have: 

150  X  11/2  +  20  X  1 
P  = tan  a  —  122.5  tan  a. 


As  sin  a 
and 


=  0.25,  a  =  14°  29'.     Tan  a,  then,  is  0.25831, 


P  =  122.5  X  0.25831  =  31.64  pounds. 
This  is  the  pressure  due  to  the  combined  weight  of  the  win- 
dow cleaner  and  ladder,  tending  to  break  the  glass. 

«     «     « 

It  frequently  happens  that  a  babbitt-metal  is  required  inter- 
mediate between  the  well-known  genuine  mixture  and  the 
cheapest  grade  in  which  nothing  but  lead  and  antimony  is 
used.  As  the  market  price  of  tin  is  always  high,  genuine 
babbitt  is  often  too  expensive  for  many  consumers  to  employ. 
The  following  mixture,  given  in  the  Brass  World,  will  serve  . 
in  instances  where  an  intermediate  grade  is  desired: 

Lead    50  pounds 

Tin    35  pounds 

Antimony    15  pounds 

This  mixture  has  the  advantage  of  containing  no  copper, 
and,  therefore,  is  easily  made  in  an  iron  kettle.  It  is  not 
only  intermediate  in  quality  but  in  price  as  well.  It  is  bet- 
ter than  the  lead  and  antimony  mixtures,  and  is  only  slightly 
inferior  to  genuine  babbitt.  Many  large  machine  builders 
now  use  it  with  good  results  where  genuine  babbitt  was  for- 
merly employed. 


NEW   MACHINERY  AND  TOOLS 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP 
LE  BLOND  HEAVY-DUTY   ENGINE  LATHE 


The  accoiiipiuiyiiig  illustrations  show  a  genoval  view  and 
\letails  of  a  L'0-incli  heavy-duty  engine  lathe  recently  placed 
on  the  market  by  the  R.  K.  LeBlond  Machine  Tool  Co.,  4609 
Eastern  Ave.,  Cincinnati.  Ohio.  This  is  one  size  o(  a  line 
of  lathes  of  the  same  type,  Including  16-inch,  20-inch,  24-inch 
and  30-inch  lathes.  The  principle  on  which  these  machines 
have  been  designed  has  been  to  furnish  a  tool  capable  of 
taking  a  given  cut  and  removing  a  given  number  of  cubic 
Inches  of  metal  per  minute.  Tlie  20-inch  lathe  shown  in  Fig 
1,  for  example,  is  capable  of  taking  a  cut  %  inch  deep  with 
a  feed  of  1/6  inch  at  a  cutting  speed  of  6.5  feet  per  minute, 
In  50-point  carbon  steel.  This  is  equal  to  removing  32  cubic 
inches  of  metal  per  minute.  While  the  new  ideas  incorpor- 
ated in  the  design  of  this  new   line  of  lathes  do  not  involve 


front  of  the  lathe;  from  these  the  oil  Is  fed  to  the  bearings 
by  means  of  felt  pads.  This  construction  eliminates  all  possi- 
bility of  grit  and  dirt  entering  the  bearings,  and  reduces  the 
attention  required  to  filling  the  oil  receptacle  once  a  week. 

The  tail-stock  is  of  massive  design  with  a  bearing  of  ample 
length  on  the  bed.  The  tail-spindle  barrel  is  designed  in 
such  manner  as  to  give  the  maximum  length  of  bearing  com- 
bined with  long  travel.  Screws  are  provided  for  setting  over 
the  tail-stock  for  taper  work,  the  base  being  graduated  so 
that  thi^s  setting  can  be  easily  accomplished. 

The  Bed 

In  the  end  view  of  the  lathe,  Fig.  2,  the  form  of  bed,  which 
is  a  new  departure,  is  clearly  indicated.  The  tail-stock  slides 
on  a  V  of  the  usual  proportions  on  the  rear  way,  and  on  a 
flat  surface  in  the  front.     The  carriage  travels  on  a  flat  sur- 


Fig.  1.    R.  K.  LeBlond  Machine  Tool  Co.'s  20-inch  Heavy-duty  Engine  LatJhe| 


Fig.  3.    View  of  Apron,  showing  Construction 

radical  departures  from  the  company's  previous  designs,  an 
effort  has  been  made  to  increase  the  productive  capacity  of 
the  machine  in  all  respects.  At  the  same  time,  the  manu- 
facturers have  aimed  to  produce  a  machine  without  com- 
plicated detail  arrangements,  so  that  it  would  be  easily  oper- 
ated, and  remain  rigid  even  under  heavy  stress. 
The  Head-stock  and  Tail-stock 
The  head-stock  is  of  the  LeBlond  improved  drop  braced 
pattern  and  is  securely  fastened  to  the  bed  with  bolts  of  large 
size.  The  three-step  cone  pulley  in  conjunction  with  the  dou- 
ble friction  back-gears  and  a  two-speed  countershaft,  provide. 
In  all,  eighteen  changes  of  spindle  speeds,  covering  a  range 
carefully  selected  for  the  purpose  of  the  machine.  The  spin- 
dle Is  hollow  and  made  of  high  carbon  hammered  steel,  and 
is  hardened  and  ground  at  tlie  front  and  rear  journals.  These 
latter  are  carried  in  cast  iron  boxes  scraped  to  a  good  bear- 
ing fit.  This  typo  of  bearing  the  builders  consider  preferable, 
because  it  does  not  require  intricate  oiling  devices  with  con- 
tinual attention  on  (he  part  of  the  operator;  yet  the  lubrl- 
callon  is  well  taken  care  of.  The  bearing  standards  are  cored 
out    to    form    largo   oil    chambers    which    are    lllled    from    the 


Fig.  4.    Front  View  of  Apron 

face  in,  the  back,  as  shown,  and  is  held  down  in  the  back  by 
a  flat  gib.  The  front  of  the  carriage  slides  on  a  guide  of 
different  shape  from  that  usually  found  in  engine  lathes. 
This  guide,  as  show^n,  is  V-shaped,  but  is  machined  at  an 
angle  of  15  degrees  on  the  front  side,  and  70  degrees  on  the 
back,  making  the  total  included  angle  05  degrees.  The  force 
exerted  downward  on  the  carriage  of  an  engine  lathe  is  many 
times  greater  than  the  upward  pressure,  and  in  designing  the 
lathe  bed  this  fact,  has  been  given  due  consideration,  the 
wearing  surfaces,  therefore,  having  been  proportioned  accord- 
ingly, as  shown. 

The  bed,  in  addition  to  having  an  unusually  deep  section. 
is  reinforced  and  braced  by  a  transverse  rib  of  an  I-beain 
section  directly  under  the  front  bearing;  this  rib  extends 
up  to  the  extreme  top  of  the  bed.  In  addition  to  this,  the 
metal  around  the  holding-down  bolts  for  the  head  has  been 
reinforced  to  about  three  times  (he  thickness  usually   found 

at  this  place. 

The  Carriage  and  Apron 

The  carriage  Is  held  in  alignment  ou  a  scraped  surface  on 
the  front  of  the  bed  by  taper  gibs  at  both  end  bearings.     This 
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construction,  together  with  the  70-degree  angle  on  tlie  back 
of  the  V  overcomes  any  tendency  of  the  carriage  to  climb 
the  ways  when  the  lathe  is  engaged  on  heavy  worli.  The  gibs 
are  tongued  in  position  in  the  carriage,  and  in  combination 
with  the  special  construction  of  the  V,  they  automatically 
compensate  for  the  wear;  this  makes  It  unnecessary  to  give 
any    attention    to   the    adjustment   of    the    gibs.     Wipers    are 


locked  in  position  by  the  plunger  in  the  change  handle.  Thi& 
construction  is  the  same  as  has  been  used  on  the  LeBlond 
lathes  for  some  time.  The  nine  changes  mentioned  above- 
are  quadrupled  by  the  addition  of  a  sliding  gear  transmis- 
sion, which  is  illustrated  in  Fig.  6.  The  gears  of  this  slid- 
ing transmission  are  operated  by  the  lower  lever  shown  in 
Fig.  5.  This  construction  permits  of  the  use  of  a  speed  or 
index  plate  which  reads  directly,  and  from  which  the  opera- 


Fig.  5.    Gear  Box.  complete,  ready  to  De  Applied  to  Machine 

provided,  fitted  with  felt  pads,  which  in  addition  to  wiping 
off  chips  and  grit  from  the  sliding  surfaces  also  provide  for 
automatic  oiling  of  the  ways. 

The  line  engraving.  Fig.    7,  shows  a  cross-section   through 
the  bed,  carriage,  apron  and  taper  attachment.     This  engrav- 
ing indicates  clearly  the  proportions  of  the  shears,  and  shows 
also  the  relative  position  of  the  lathe  spindle 
to  the  bed.     The  spindle,  as  will  be  noted,  is 
set   back    a   certain   distance    (in   this   size   of 
lathe    two    inches)     from    the    center    of    the 
shears,    which    construction    not    only   provides 
for  an  increased  swing  over  the  carriage,  but 
at   the  same   time  permits  the  machine   to   be 
used  at  full  swing  without  the  tool  overhang- 
ing the  bed,  a  construction  which  adds  greatly 
to   the   rigidity   of  the   machine   when   turning 
work  of  large   diameters. 

Figs.  3  and  4  show  a  front  and  rear  view  of 
the  apron.  From  these  illustrations  it  will  be 
seen  that  the  apron  is  constructed  of  a  one- 
piece  box  section  casting,  with  all  gears  and 
studs  supported  at  both  ends.  The  apron  has 
a  wide  bearing  on  the  carriage,  is  held  in 
position  by  four  bolts,  and  is  fitted  to  the  car- 
riage by  means  of  a  tongue.  The  single  box 
section  form  of  the  apron,  it  Is  stated  by  the 
manufacturers,  does  away  with  the  necessity 
of  an  auxiliary  support  at  the  lower  end  of 
the  apron,  and  overcomes  the  difficulty  of  un- 
even wear  between  the  lower  slides  and  the 
V  on  the  top  of  the  bed. 

The  longitudinal  and  cross  feeds  are  oper- 
ated by  a  single  friction  which,  in  addition  to 
being  of  large  diameter,  is  so  placed  in  regard 
to  the  gearing  that  it  has  but  a  light  duty  to 
perform.  The  feeds  are  engaged  by  an  inward 
or  outward  movement  of  the  knob  of  the  lever 
shown  on  the  front  of  the  apron  In  Fig.  4. 
This  lever  has  a  central  position,  which  dis- 
connects all  gearing  when  the  lathe  is  used 
for  screw  cutting.  The  apron  is  further  pro- 
vided with  a  device  which  makes  it  impossible  to  engage  the 
feed  rod  and  lead-screw  at  the  same  time. 
Change  Gear  Box 

The  quick  change  gear  box  supplied  with  these  lathes  is 
shown  in  Figs.  5  and  6,  the  former  showing  the  gear  box 
ready  to  be  assembled  to  the  lathe,  while  the  latter  shows 
the  gearing,  the  front  cover  having  been  removed.  The  en- 
tire mechanism  is  completely  self-contained.  Nine  changes  of 
speed  for  the  lead-screw  are  obtained  by  means  of  the  cone 
of  gears  shown  and  the  tumbler.  The  tumbler  gear,  as  will 
he  seen,  is  supported  on  a  cylindrical  bearing,  and  is  securely 


Fig.  6.    Arrangement  of  Gearing  in  Gear  Box 

tor  can  see  at  a  glance  the  position  of  the  levers  required 
for  any  desired  speed.  The  changes  can  be  made  while 
the  lathe  is  running  under  the  heaviest  cut.  The  gears  in 
the  gear  box  as  well  as  all  other  feed  gears  are  made  from 
drop-forged  steel  blanks.  The  feed  rod  is  driven  by  the  same 
mechanism  by  means   of  gears   connecting   it   with   the   lead- 


Fig.  7. 


.l/ac'iinery,  A.  F. 

Cross-section  tlirough  Bed,  Carriage  and  Apron  of  Le  Blond  Latbe 

screw,  the  range  of  feed  being  from  8  to  120  per  inch.  The 
changes  for  the  lead-screw  provided  by  the  gear  box  are 
thirty-six  in  number,  ranging  from  2  to  30  threads  per  inch. 
The  feed  box  is  connected  to  the  spindle  by  means  of  gears, 
the  intermediate  one  of  which  is  mounted  on  a  quadrant, 
which  permits  the  use  of  compound  gearing  at  this  point  if 
required  for  cutting  special  or  metric  threads  with  a  stand- 
ard English  pitch  lead-screw.  A  metric  pitch  lead-screw  can 
also  be  supplied,  in  which  case  the  gearing  arrangement 
permits  of  cutting  English  pitch  threads  with  this  screw,  by 
using   compound   gearing  in   the  same   manner. 
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UNIVERSAL   HORIZONTAL    BORING   MACHINE 

A  iiMivt'i-s;U  liori/.oiUiil  lioi'iiig  iiiachine  has  reciMitly  been 
placed  oil  the  inarUot  by  the  Universal  Boring  Macliiiio  Co., 
of  Hiulsoii,  Mass.  This  machine  has  been  built  with  a  special 
view  to  accuracy  and  periiiancnce  of  alignment,  and  is  luiown 
as  the  No.  2'...  universal  horizontal  boring  machine  with  extra 
long  bed;  this  latter  feature  facilitates  the  machining  of  large 
castings.  The  machine  is  especially  adapted  to  jig  work  and 
similar  operations  where  it  is  necessary  to  do  very  accurate 
boring,  milling  and  drilling,  the  machine  itself  being  used  for 
obtaining  the  various  distances  between  the  centers  ot  the 
holes. 

A  general  view  of  the  iiKuhine  is  shown  in  Fig.  1.  As  will 
.1)6  seen  from  this  illustration,  tlic  machine  is  of  the  constant 


Pig.  1.    Universal  Boring  Machine  Co.'s  Horizontal  Borfing  Machine 

belt  speed  gear-driven  type.  The  bed  of  the  machine  is  of  a 
deep  box  construction,  and  is  heavily  ribbed  on  the  inside  to 
insure  rigidity,  whicli  is  one  of  the  most  essential  features  in 
machines  of  this  type  when  accurate  results  are  required.  A 
heavy  bed  also  gives  a  solid  foundation  to  all  the  different 
parts  mounted  on  it,  Iveeping  them  in  accurate  relation  to  each 
other  in  all  positions,  and  eliminating  the  necessity  of  build- 
ing a  foundation  under  the  machine.  Due  to  the  fact  that  a 
foundation  is  not  necessary,  the  location  of  the  machine  is 
not   confined   to    the    ground    floor.     The    bed    rests    on   three 


where  the  cutler  is  mounted,  thus  allowing  the  operator  to 
see  the  milling  cutter  and  to  make  adjustments  at  the  same 
time.  Ill  the  line  engraving,  l''ig.  4,  is  shown  a  cross-section 
of  the  liead  and  the  feed  and  speed  gear  box.  It  will  be  noted 
that  the  machine  is  provided  with  a  power  vertical  feed  to 
the  head,  employed  when  milling,  which  tor  many  classes  of 
work  is  a  very  valuable  feature.  Aside  from  the  regular  ver- 
tical milling  feed,  the  head  has  a  power  feed  raising  and 
lowering  device.  A  hand  feed  for  fine  adjustment  of  the  head 
by  a  micrometer  dial  graduated  to  thousandths  of  an  inch  is 
also  furnished.  The  head  is  counter-balanced  by  a  weight 
attached  to  a  wire  rope,  as  shown,  and  it  is  moved  by  a  large 
screw  of  coarse  pitch.  Suitable  arrangement  has  been  made 
to  oil  the  sliding  surfaces  in  order  to  minimize  the  wear. 

The  gear  box,  the  arrange- 
ment of  which  is  shown  in 
Fig.  4,  is  strong  and  com- 
pact and  contains  both  the 
feed  and  speed  change 
gears,  which  are  all  made 
of  steel  and  run  in  a  bath 
of  oil  to  provide  quiet  run- 
ning and  long  wear.  Eight 
speed  changes  are  secured 
in  the  gear  box,  and  these 
are  doubled  by  the  back 
gearing  in  the  head.  There 
are  nine  feed  changes  in 
either  direction  for  the 
head,  one  lever  reversing  or 
stopping  all  the  feeds. 

The   spindle   is   driven   at 
a   point   near   to  the   work, 
and   thus   torsional   stresses 
are    practically    eliminated. 
This  manner  of  driving  the 
spindle  is  of  special  advan- 
tage when  using  large  mill- 
ing    cutters,     because     the 
chatter    usually    present 
when  taking  heavy  milling  cuts  on  machines  where  the  appli- 
cation of  the  drive  is  some  distance  from  the  cutter,  is  elimi- 
nated. The  driving  gear  has  a  long  hub  in  which  the  spindle  is 
inserted  and  held  by  two  sliding  keys.    The  spindle  itself  runs 
in  self-oiling  bearings,  these  bearings  having  an  individual  oil 
compartment  containing  enough  oil  for  about  twenty  months 
running.     The  bronze  bearings,  which  are  fitted  into  the  bear- 
ing proper,  have  a  groove  cut  the  entire  length,  and  in  this 
groove  is  laid  a  wick  having  its  ends  submerged   in  the  oil 
compartment  below.    The  bearing  proper  is  also  split  and  pro- 
vided with  clamp  screws  for  taking  up  the  wear. 


10 


hS 


^>^ 


Fig.  2.    Rotary  Table  used  on  the  Horizontal  Boring  Machine 

points,  making  it  very  easy  to  level  up  on  uneven  floors;  at 
the  same  time  undue  strain  on  the  bed,  due  to  imperfect  sup- 
port, is  eliminated. 

Head  and  Driving-  Mechanism 
One  of  the  prominent  features  ot  the  machine  is  embodied 
ill  the  placing  of  the  head  at  the  right-hand  end  of  the  ma- 
chine. This  arrangement  permits  the  spindle  to  run  in  the 
Slime  direction  when  milling  as  when  boring  and  drilling. 
'I'lio  hand-wheel  for  the  rapid  adjustment  of  the  spindle  is 
placed    on    the    head    conveniently    in    relation    to   the   spiiullc 


Fig.  3.    Auxiliary  Table  used  for  Work  which  would  Overhang 
the  Regular  Table 

Fig.  4  also  shows  a  cross-section  of  the  tight  and  loose  pul- 
leys on  the  driving  shaft,  it  will  be  noted  that  the  loose 
pulley  is  slightly  smaller  in  diameter  than  the  tight  pulley, 
so  there  is  practically  no  tension  on  the  belt  when  it  is  on 
the  loose  pulley,  consequently  there  is  but  slight  wear.  The 
loose  pulley  is  made  in  one  piece  and  has  an  oil  reservoir 
cored  out  around  the  bearing.  This  reservoir  is  filled  with 
cotton  waste  and  oil.  and  a  wick  is  laid  in  a  groove  cut  In 
the  bearing,  the  ends  of  the  wick  extending  downward  Into 
the  oil  reservoir  below. 
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Table  and  Table  Feed  Motions 
The  platen  or  table  of  the  machine  is  made  especially  heavy 
in  order  to  avoid  springing  when  clamping  the  work  upon  it. 
It  is  provided  with  power  feed  in  either  direction,  and  with 
automatic  stops.  The  screw  which  imparts  motion  to  the 
platen,  carries  a  dial  graduated  to  thousandths  of  an  inch. 
The  gears  which  drive  the  feed-screw  are  encased  and  run  in 
oil.  The  top  of  the  table  is  provided  with  four  milled  T-sIots 
running  the  entire  length. 

The  feed  motion  of  the  machine  is  taken  from  the  driving 
shaft  which  runs  at  a  higher  speed  than  the  main  spindle. 
This  arrangement,  shown  in  Fig.  4,  makes  it  possible  to  obtain 
nine  feeds  without  increasing  the  ratio  of  the  gearing,  thus 
avoiding  excessive  stresses  on  the  feed  gears  and  bearings. 
The  fine  feeds  are  obtained  by  reduction  gearing.  Besides  the 
table  shown  in  place  in  Fig.  1,  the  machine  is  provided  with 
a  rotary  table,  shown  in  Fig.  2.  This  table  is  24  inches  in 
diameter  and  is  graduated  on  the  outside  periphery  to  one- 
half  degrees.  The  feed  in  both  directions. to  the 
table,  together  with  the  rotary  table  arrangement, 
permit  of  finishing  at  one  setting  many  classes 
of  work,  which  would  otherwise  require  re-setting 
and  finishing  in  other  machines.  Holes,  for  in- 
stance, may  be  bored  and  drilled  and  surfaces 
milled  at  various  angles  without  re-setting,  there- 
by saving  considerable  time  and  expense  in  hand- 
ling. In  Fig.  3  is  shown  an  auxiliary  table  which 
Is  used  for  work  which  would  overhang  the  regu- 
lar table.  This  auxiliary  table  has  a  T-slot  milled 
its  entire  length  as  shown,  and  is  a  very  essen- 
tial feature  in  the  rapid  and  accurate  machining 
of  large  castings. 

Miscellaneous  Features 

The  outer  support  bearing  for  the  boring-bars, 
shown  in  position  on  the  bed  in  Fig.  1,  is  gibbed 
to  the  internal  guiding  surfaces  of  the  support. 
The  raising  and  lowering  of  the  bearing  in  the 
support  is  accomplished  by  means  of  a  screw  con- 
nected by  spiral  gearing  and  splined  shafts  to  the 
elevating  screw  of  the  spindle  head,  so  that  the 
two  bearings  for  the  bar  move  simultaneously. 
Provision  has  also  been  made  for  re-aligning  the 
bearings  in  case  of  wear.  The  outer  support 
bearing  is  moved  longitudinally  on  the  bed  of  the 
machine  by  a  hand-crank.  It  can  easily  be  re- 
moved from  the  machine,  if  required,  by  removing 
the  bracket  at  the  end  of  the  bed  and  pulling  oS 
the  supporting  post,  and  it  can  be  replaced  in 
exact  alignment  without  difficulty. 

The  machine  is  provided  with  extension  boring- 
bars,  and  bushings  to  fit  in  the  outer  support 
bearing,  and  with  one  roughing  and  finishing  cut- 
ter for  each  boring-bar.  The  extension  boring-bars 
are  provided  with  No.  4  Morse  taper  shanks,  fit- 
ting the  socket  in  the  spindle.  The  spindle  is 
provided  with  a  slot  for  driving  the  extension 
boring-bars  by  means  of  two  keys  in  addition  to 
the  usual  driving  tang.  Two  face  milling  cutters 
are  also  furnished  with  the  machine,  if  required,  one  being 
2  inches  and  the  other  10  inches  in  diameter.  The  hub  of 
the  driving  gear  forms  a  face-plate  to  which  the  10-inch  face 
milling  cutter,  provided  with  holes  for  clamping  screws,  may 
be  fastened.  This  arrangement  makes  the  most  rigid  connec- 
tion possible  between  the  drive  and  the  cutter.  The  smaller 
face  milling  cutter  is  attached  to  an  arbor  fitting  the  taper 
hole  in  the  end  of  the  spindle.  The  10-inch  cutter  is  pro- 
vided with  a  center  hole  large  enough  to  permit  a  spindle, 
when  carrying  the  2-inch  cutter,  to  pass  through  it,  so  that 
either  of  these  two  cutters  may  be  used  without  the  necessity 
of  removing  the  other. 

The  machine  will  take  pieces  94  inches  long  between  the 
face-plate  and  the  outer  support  of  the  boring-bars.  The  great- 
est distance  from  the  top  of  the  platen  to  the  center  of  the 
spindle  is  22%  Inches.  Tlie  table  or  platen  is  20  inches  wide 
by  42  inches  long  and  has  a  cross-feed  of  34  inches. 

Messrs.  Hill,  Clarke  &  Co.,  Inc.,  14  So.  Canal  St.,  Chicago, 


ni.,  are  the  selling  agents  for  this  machine,  and   it  may  be 
seen  in  operation  in  their  demonstration  shops. 


HOBFER  DRILL  PRESS  "WITH  POSITIVE 
GEARED  FEED 

The  accompanying  illustration  shows  an  Improved  drill 
press  recently  brought  out  by  the  Hoefer  Mfg.  Co.,  120  Jack- 
son St.,  Freeport,  111.  The  most  important  feature  in  this  new 
machine  is  the  positive  power  feed  and  the  method  of  chang- 
ing the  feed.  An  improvement  has  also  been  introduced  Id 
the  mechanism  used  for  raising  and  lowering  the  table  arm. 

As  will  be  seen  from  the  illustration,  the  drill  spindle  is 
fed  downward  by  means  of  a  series  of  gears  enclosed  inside 
of  a  gear  box  at  the  top  of  the  machine,  which  transmit  mo- 
tion from  the  main  driving  shaft  through  a  worm  and  worm- 
gear  to  a  pinion  engaging  a  rack  on  the  drill  press  spindle 
sleeve.     Described  in  detail,  the  motion  is  transmitted  as  fol- 


Fig.  4.    Section  through  Head  and  Gear  Box  of  Universal  Boring  Machine 


lows:  The  horizontal  driving  shaft  at  the  top  of  the  machine 
carries  a  worm  which  engages  with  a  worm-wheel  keyed  to 
a  short  vertical  shaft.  To  this  shaft  are  also  keyed  five  gears 
of  different  sizes  each  engaging  with  a  corresponding  gear 
on  a  second  vertical  shaft.  The  gears  in  the  second  set  run 
loosely  on  the  shaft  on  which  they  are  mounted,  except  that 
any  one  can  be  engaged  with  the  shaft  by  means  of  a  key 
sliding  in  a  spline  in  the  shaft  and  the  gears.  By  shifting 
this  sliding  key  up  and  down,  any  one  of  the  gears  in  the 
second  set  can  be  engaged  to  transmit  motion  from  the  first 
vertical  shaft  to  the  vertical  feed  spindle.  The  motion  be- 
tween the  second  vertical  shaft  and  the  feed  spindle  is  trans- 
mitted by  means  of  a  gear  keyed  permanently  to  the  lower 
part  of  the  second  vertical  shaft,  driving  a  gear  on  the  feed 
spindle,  the  latter,  of  course,  being  splined  so  that,  while  its 
driving  gear  is  keyed  to  it,  it  can  yet  slide  freely.  The  feed 
spindle  carries  at  its  lower  end  a  worm  engaging  with  a 
worm-gear  keyed   permanently  to  the   short  horizontal   shaft 
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which  carries  tlie  pinion  onsaRing  willi  the  rai'lc  on  llic  spin- 
dle sleeve. 

By  shitting  the  sliiling  key  up  or  down  to  engage  with  the 
different  gears  in  the  gear  box,  as  already  mentioned,  the 
amount  of  feed  per  revolution  of  the  main  spindle  can  he  ad- 
Justed  as  desired,  five  feeds  of  0.006,  0.01.''),  0.023,  0.032  and 
0.041  inch  per  revolution,  respectively,  being  obtainable.  The 
feed  can  be  changed  while  drilling,  by  merely  moving  the 
lever  operating  the  sliding  key.  Tlie  lower  end  of  the  key 
is  attached  to  a  collar  on  the  second  vertical  shaft,  previously 
mentioned,  and  the  horizontal  arms  of  the  bell  crank  lever  en- 
gages with  this  collar.  The  handle  of  the  vertical  arm  of  the 
lever  is  within   easy  reach  of  the  operator,  as  shown   in  the 


Hoefer  Improved  Drill  Press  wiBh  Positive  Geared  Feed 

engraving,  and  by  shifting  it  to  various  notches  on  the  pro- 
jecting boss  on  the  side  of  the  column  of  the  machine,  the  feed 
is  easily  adjusted  to  any  predetermined  amount.  The  design 
prevents  the  key  from  engaging  with  two  gears  at  once,  as 
this  would  obviously  cause  damage  to  the  mechanism.  For 
this  reason,  a  hardened  tool  steel  ring  is  placed  in  a  recess 
on  one  side  of  each  gear,  and  as  the  key  slides  past  this  ring, 
it  is  forced  back  into  the  keyway  in  the  shaft  and  out  of  en- 
gagement with  both  the  gear  that  is  being  disengaged  and  the 
gear  that  is  to  be  engaged.  Continued  movement  of  the  slid- 
ing key  will  bring  it  into  engagement  with  the  next  gear. 
In  order  to  obviate  any  unnecessary  loss  of  time,  thi-ee  key- 
ways  are  provided  in  each  gear  so  that  the  engagement  is 
practically  instantaneous. 

Returning  to  the  feed  mechanism  on  the  sliding  head  of 
the  machine,  it  should  be  noted  that  the  drill  or  tool  used 
can  be  fed  by  three  methods,  viz.:  by  a  hand  lever,  by  the 
hand  worm  feed,  or  by  the  power  feed  just  described.  The 
hand  worm  feed  is  thrown  into  engagement  with  the  worm- 
wheel  by  an  eccentric,  while  the  power  feed  is  thrown  into 
engagement  by  a  cam,  the  cam  lever  and  eccentric  being  so 
interlocked  that  the  engagement  of  both  worms  with  the 
worm-wheel  at  one  time  is  impossible.  When  passing  into  or 
out  of  engagement,  the  vertical  power  feed  spindle  swings 
through  a  small  arc,  but  Is  in  true  alignment  when  In  the 
driving  position  so  that  there  is  perfect  mesh  between  the 
small  gear  by  which  it  is  driven  and  the  driving  gear  on  the 
second  change   gear  shaft.     A  stop   is  provided   by   means   of 


which  the  feed  can  be  thrown  out  of  mesli  autnnialically  at 
any  desired  point. 

The  improved  feature  for  raising  or  lowering  the  table  arm 
consists  of  a  screw  passing  through  a  nut  so  arranged  that 
it  bears  equally  against  both  sides  of  a  circular  slot  in  the 
table  bracket.  When  manufactured  each  machine  bores  the 
hole  in  its  own  table  arm  and  the  circular  table  is  turned  to 
fit  the  socket  in  the  arm  exactly,  so  that  an  accurate  and  rigid 
bearing  is  provided  and.  at  the  same  time,  perfect  alignment  of 
the  spindle  and  table  is  assured. 

The  horizontal  driving  shaft  at  the  top  is  fitted  with  back 
gears  having  a  ratio  of  4  to  1,  the  back  gears  being  thrown 
in(:o  and  out  of  engagement  by  an  eccentric,  as  usual.  The 
machine  can  be  either  belt  or  motor  driven,  but  in  either  case, 
the  driving  speed  can  be  changed,  in  addition  to  the  speed 
change  by  the  back  gears,  by  means  of  a  pair  of  four-step 
cone  pulleys.  The  brace  support  at  the  outer  end  of  the  pulley 
shaft  gives  additional  rigidity  to  the  machine.  The  greatest 
distance  from  the  spindle  head  to  the  base  is  56  inches,  and 
the  greatest  distance  from  the  top  of  the  table  to  the  spindle 
head,  45  inches.  The  distance  between  the  column  and  the 
center  of  the  spindle  is  16%  inches.  The  vertical  feed  of  the 
spindle  is  16  inches,  and  the  vertical  motion  of  the  spindle 
head  27  inches.     The  diameter  of  the  spindle  is  2  1/16  inches. 


GEAR  TESTING  MACHINE 

The  accompanying  illustration  shows  a  gear  testing  ma- 
chine built  by  the  Cincinnati-Bickford  Tool  Co.,  Cincinnati, 
O.  This  machine  was  originally  designed  for  the  company's 
own  use  \Yithout  any  intention  of  placing  it  on  the  market; 
but  as  many  of  the  company's  customers  intimated  that  such 


Gear  Testing  Machine  built  by  the  Clnclnnatl-Blckford  Tool  Co. 

a  machine  would  undoubtedly  meet  with  favor  it  made  on  a 
commercial  basis,  it  has  finally  been  decided  to  manufac- 
ture it  tor  the  trade.  The  machine  is  intended  for  testing 
the  running  of  both  spur  and  bevel  gears.  The  gears  are 
mounted  on  the  removable  studS"  shown,  which  are  held  in 
adjustable  slides,  moving  freely.  Provision  is  made  for  clamp- 
ing these  slides  at  any  point.  Each  slide  is  capable  of  a  fine 
adjustment  by  means  of  a  screw  and  knurled  nuts,  the  screws 
being  seen  in  the  illustrntion,  one  running  horizontally  ami 
one  vertically  oh  the  side  of  the  machine.  A  vernier  scale 
is  also  provided,  reading  to  thousandths  of  an   inch,  so  that 
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the  correct  center  distances  between  the  gears  when  raounteil 
ou  the  studs  can  be  determined.  The  shortest  distance  from 
center  to  center  of  the  two  studs  for  testing  spur  gears  is  2 
inches  and  the  greatest  is  19 ij  inches.  This  permits  ol  test- 
ing a  pair  of  gears  where  the  sum  of  the  pitch  diameters 
of  the  gears  is  4  inches  as  a  minimum  and  39  inches  as  a 
maximum.  The  two  studs  for  bevel  gears  permit  of  testing 
miter  gears  from  the  smallest  made  up  to  18  inches  in  diam- 
eter, and  of  a  combination  of  bevel  gears  where  one  is  4 
inches  and  one  32  Inches  In  pitch  diameter.  Each  machine 
is  furnished  with  two  studs  one  inch  in  diameter,  and  4  inches 
long  above  the  slide.  Extra  studs  can  be  furnished  if  re- 
quired. 

The  slightest  imperfections  in  the  gear  teeth  are  readily 
detected  by  this  testing  device  and  the  cause  can  be  analyzed 
with  comparative  ease.  By  remedying  the  defects,  it  is  possi- 
ble to  produce  gears  that  have  a  perfect  bearing  on  the  sur- 
faces in  contact,  and  that  will  run  smoothly  and  noiselessly 
when  in  service.  The  net  weight  of  the  machine  is  325 
pounds  and  the  floor  space  required,  16  by  34  inches. 


front  can  remove  the  finished  work  and  replace  if  with  a 
Wank,  meanwhile  being  entirely  out  of  the  range  of  the 
plunger  and  without  any  danger  of  injury.  The  plunger  then 
raises  up  and  the  die  moves  in  under  the  ram  for  pressing  or 


QUEEN  CITY  DOUBLE-ACTING  PRESS 

A  new  double-acting  press  has  recently  been  placed  on  the 
market  by  the  Queen  City  Punch  &  Shear  Co.,  208  Lawrence 
St.,  Cincinnati,  O.  The  machine  has  been  designed  for  form- 
ing and  pressing  operations  of  various  kinds  in  sheet  metal. 
and  is  of  especial  value  where  a  large  quantity  of  duplicate 
work  is  to  be  done.  The  main  feature  of  the  machine  Is  the 
oscillating  table,  presenting  a  feature  whereby  the  operator  is 
safeguarded  from  personal  injury.  Patents  have  been  ap- 
plied for,  for  such  features  as  are  new  departures  In  this 
design.  The  general  construction  and  operation  of  the  ma- 
chine will  be  more  easily  understood  by  referring  to  the  ac- 
companying two  half-tone  engravings.  Figs.  1  and  2.  one  of 
which  shows  the  front  view  and  the  other  the  rear  view  of 
the  machine. 

Two  operators  are  required  for  the  machine,  to  feed  and  re- 
move the  work,  one  standing  in  front  of  the  machine  and  the 


Fig.  I.    Front  View  of  tue  Queen  Oity  Double-acting  Press 

Other  in  the  rear.  In  the  illustration.  Fig.  1,  the  plunger  or 
ram  is  shown  down  and  the  front  die  projects  out  in  the  front 
of  the  machine.  This  is  the  proper  position  of  the  die  when 
the  work  is  removed,  and  the  die  remains  in  this  position 
sufficiently   long  without  motion   so  that  the  operator   in  the 


Fig.  2.    Rear  View  of  Double-acting  Press 

forming  the  blank  just  inserted.  While  this  is  being  done  the 
rear  dip  projects  outward  in  front  of  the  operator  in  the  rear, 
see  Fig.  2,  who  then  removes  the  finished  work  from 
this  die  and  replaces  it  with  a  blank.  It  is  evident 
that  there  is  no  occasion  for  the  operators  to  place 
their  hands  or  fingers  under  the  press  plunger,  and 
the  danger  thereby  avoided  is  of  equal  importance  to 
employe  and  employer,  for  while  the  former,  of  course, 
is  the  one  who  suffers  most  directly  through  the  bodily 
injury  In  case  of  accident,  it  is  also  a  very  important 
feature  to  the  manufacturer,  who  is  continually  liable 
for  damages  sustained  to  operators  when  working  with 
machines  where  the  operation  presents  a  constant 
danger  to  the  workman. 

The  machine  runs  continually,  the  movements  be- 
ing divided  in  two  equal  periods  of  time,  as  follows: 
One-half  of  the  revolution  of  the  cam-shaft  is  devoted 
to  pressing  the  work  in  the  die,  removing  it  when 
finished  and  replacing  it  with  a  new  blank;  the  other 
half  of  the  stroke  allows  the  filled  die  to  enter  the 
pressing  ram;  this  is  repeated  for  each  of  the  two 
tables  or  dies,  thereby  making  it  possible  to  press  a 
piece  of  work  for  every  revolution  of  the  cam  shaft. 
There  is  no  necessity  of  stopping  the  machine  except 
I  in  a  case  of  emergency,  but  the  machine  is  provided 
'With  an  automatic  safety  clutch  by  which  either  of 
the  operators  can  stop  the  machine  at  will.  The  speed 
;of  the  machine  can  be  regulated  and  is  governed  by 
tbe  character  of  the  work  to  be  done  and  by  the  rapid- 
ity with  which  the  operators  can  handle  the  finished 
,work  and  the  blanks. 

The  machines  of  this  type  are  equipped  with  ma- 
chine-cut gears  and  can  be  either  belt  or  motor  driven, 
as  required.  The  machine  illustrated  in  Figs.  1  and 
2  is  36  inches  between  the  housings  and  weighs  7,300 
pounds.  It  can  be  built  in  any  size  required  and  adapted 
to  any  class  of  forming  or  pressing.  The  novel  features  in- 
troduced in  the  design  of  this  machine  should  make  it  a 
valuable  tool  in  the  sheet  metal  trades,  both  on  account  of 
its  productive  capacity  and  the  safety  of  o;Jeration. 
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COLBURN  30-INCH  VERTICAL  BORIKG  MILL 

A  new  ;i(i-iiich  veVtlcal  boring  mill  oniboiiyini;  ;i  nuuliei'  of 
interesting  improvements  has  leemtly  been  brouglit  out  by 
Ibe  Colbnrn  .Machine  Tool  Co.  of  Fi'anKlin.  I'a.  Tlu'  most 
prominent  leai\ii'e  of  tlie  new  design  is  I'lnliodiinl   in  llie  main 


bialie  lor  iiuiiUly  sloiiping  the  machine,  witli  the  table  in 
any  desired  position;  this  feature  is  not 'generally  found  on 
small  boring  mills.  A  general  view  of  the  machine  is  shown 
in  Kig.  1.  and  in  Fig.  2  is  shown  a  view  of  the  head-stock 
detached  from  the  machine.  In  Figs.  :i  and  4  are  shown  sec- 
tional views  which  give  a  clear  idea  of  the  construction  of 
the  machine. 

As  will  be  seen  from  I'Mg.  1.  the  turret  is  five-sided.  It  is 
set  on  an  angle  of  8  degrees  with  a  vertical  line  which  gives 
sufficient  clearance  for  large  tools  when  swung  over  the  slide. 
The  turret  slide  can  be  swiveled  to  any  angle  up  to  30  de- 
grees to  either  side  of  the  vertical  center  line.  A  graduated 
scale  with  a  pointer  is  provided  which  makes  it  convenient 
to  measure  the  depth   cf  the  cut   taken.     The   boring  mill   is 
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Fig.  1.    Thirty-inch  Vertical  Boring  Mill,  built  by  the  Colburn 
Machine  Tool  Co. 

drive  or  head-stock,  which  is  enclosed  in  a  separate  box 
or  frame,  and  whiih  can  be  quickly  detached  from  the  main 
frame  of  the  machine  and  removed  if  required.  Tliis  con- 
struction   makes   the    assembling    of    the    machine    very    con- 


Fig.  2.    Driving  Head  of  Colburn  Boring  Mill 

provided  with  a  plain  table  having  three  or  tour  chuck  jaws, 
as  required.  The  main  spindle  has  sixteen  speed  changes, 
and  provision  is  made  for  eight  feeds  vertically,  and  the 
same  number  horizontally.  The  machine  is  furnished  with 
a  two-speed  counter-shaft. 

Construction  of  Driving  Mechanism 
In  Fig.  3  is  shown  a  cross-section  of  the  head  of  the  ma- 
chine, the  table,  the  lower  part  of  the  frame  and  the  driving 
mechanism.  The  motion  from  the  cone  pulley  E  to  the  table 
is  transmitted  through  shaft  F  to  which  are  keyed  a  gear 
(r  and  a  pinion  H.  which  in  turn  drive  the  gears  K  and  L. 
These  latter  two  gears  revolve  loosely  on  the  shaft  M.  A 
clutch  operated  by  the  handle  on  the  outside  of  the  frame 
directly  above  the  foot  treadle,   as  shown   in   Fig.   1,   Is  pro- 


'^s= 


3Iacftinery,X.Y, 


Fig.  3.    Section  through  Driving  Mechanism  of  Colburn  Vertical  Boring  Mill 


vmieiit,  anil  enables  the  proper  fitting  of  the  various  parts 
to  be  done  with  greater  accuracy.  This  feature  is  also  of 
advantage  in  case  of  repairs,  as  all  the  parts  arc  easily  acces- 
sibli-  and  can  be  handled  without  difUculty.  Another  feature 
of  special    inlercst   in   the   machine   Is   the   addition   of  a  foot 


vided  with  teeth  on  the  face  on  both  ends,  and  can  engage 
with  the  clutch  teeth  on  the  sides  of  either  gear  K  or  L.  By 
this  arrangement  two  speeds  are  provided  for,  and  by  means 
of  the  four-step  cone  pulley  eight  speeds  are  obtained.  The 
two-speed     counter-shaft     Increases     this    to    sixteen    speeds. 
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From  shaft  M  the  motion  is  transmitted  in  the  usual  manner 
by  bevel  and  spur  gearing  to  the  table. 

Method  of  Lubrication 
Special  attention  should  be  called  to  the  manner  in  which 
all  running  bearings  are  lubricated.     The  two  gears  K  and  L 


tool-pan  in  Fig.  1.  This  pipe  leads  to  annular  groove  D  cut 
in  the  bushing  S,  whence  it  flows  downward  to  the  reservoir 
A.  Thus,  in  fact,  two  supplies  of  oil  are  maintained,  one  at 
D  and  one  at  A,  making  it  practically  impossible  for  the 
bearing   to   ever  become  dry. 

Brake  Mechanism 
The  line  engraving  Fig.  4  shows  the  brake 
mechanism.  The  band-wheel  A,  which  is 
also  shown  in  Fig.  2  direcfly  above  the  bevel 
gear  at  the  left-hand  end  of  the  head-stock, 
is  used  in  connection  with  the  foot  brake  B 
for  stopping  the  machine  at  any  desired 
point.  The  details  of  the  mechanism  are 
simple  in  their  construction,  and  the  work- 
ing of  the  brake  can  be  studied  without  diffi- 
culty from  the  illustration.  The  leverages 
of  the  foot  treadle  arm  are  of  such  a  ratio 
that  considerable  power  is  exerted  at  the 
band-wheel  by  even  a  comparatively  light 
pressure  on  the  treadle  at  B. 

The  new  features  embodied  in  this  boring 
mill  make  it  a  very  convenient  tool,  and  its 
distinctive  points  will  undoubtedly  be  appre- 
ciated by  mechanics. 
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Fig.  4.    Foot  Brake  Mechanism  for  Stopping  the  Table  at  any  Point 


which  run  freely  on  shaft  M  are  oiled  through  holes  drilled 
through  the  center  of  the  shaft  M,  as  shown,  the  oil  being 
carried  to  the  gears  from  the  bearings  jV  and  0.  Brass  tubes 
■which  all  end  at  the  common  location  P,  under  a  cover  pro- 
vided at  the  top  of  the  gear  guard  enclosing  the  head-stock 
gears,  lead  to  every  bearing  in  the  head-stock.  These  tubes 
are  indicated  in  Fig.  3  and  some  of  them  are  visible  in  the 
half-tone  illustration  of  the  head-stock  Fig.  2.  This  arrange- 
ment greatly  facilitates  the  lubrication  of  the  bearings,  since 
it  is  only  necessary  to  lift  the  cover  of  the  guard  and  pour 
oil  into  all  the  different  tubes,  which  here  converge  to  one 
point. 

The  manner  of  oiling  the  bearing  for  the  vertical  shaft  li 
is  also  of  particular  interest.  This  shaft  runs  in  a  large 
bushing  S.  An  oil  pocket  A  surrounds  the  bushing  about  mid- 
way of  its  length.  This  pocket  is  filled  with  oil  and  a  wick  B 
starts  from  the  pocket  A  and  leads  upward  through  a  slot  C 
on  the  outside  of  the  bushing  over  the  top  of  the  bushing 
and  down  through  a  slot  T  on  the  side  of  same.  This  method 
insures   practically   perfect  lubrication,   since   the   oil   is  only 


ROCKFORD  HEAVY  DUTY  PLANER 


The  accompanying  illustration  shows  a  planer  manufactured 
by  the  Rocktord  Machine  Tool  Co.,  of  Kockford,  111.,  and  is 
known  as  the  S2-inch  by  32-inch  by  S-foot  heavy  duty  planer. 
This  company  has  been  for  some  time  manufacturing  planers 
in  smaller  sizes,  in  addition  to  its  line  of  shapers,  and  have 
recently  developed  a  full  line  of  planers,  the  feature  of  the 
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Rockfbrd  32.inch  x  32-inoh  x 

fed  through  the  wick  in  the  required  quantities  and  in  an 
amount  determined  by  the  amount  used,  on  the  same  princi- 
ple as  that  of  an  oil  lamp.  As  long  as  there  is  any  oil  left 
in  the  reservoir,  the  wick  will  feed  it  to  the  bearing.  Should 
the  supply  in  the  reservoir  run  out,  there  will  always  be  a 
sufficient  amount  in  the  wick  to  insure  the  bearing  running 
reasonably  well  lubricated  for  a  long  time  without  causing 
any  difficulties.  Oil  is  supplied  to  the  reservoir  A  from  the 
outside  by  means  of  the  pipe  shown  directly  in  front  of  the 


8-foot  Heavy  Duty  Planer 

design  of  which  is,  in  the  first  place,  rigidity  and  power, 
while  at  the  same  time  efforts  have  been  made  to  maintain 
the  smooth  running  qualities  and  the  ease  of  operation  re- 
quired of  modern  machine  tools. 

As  seen  in  the  illustration,  the  planer  is  equipped  with 
four  heads  of  which  two  are  placed  on  the  cross-rail  and  one 
on  each  side  of  the  machine  on  the  housing.  All  the  heads 
are  provided  with  horizontal,  vertical  and  angular  feeds. 
The  down  feed  for  the  heads  on  the  cross-rail  is  12  inches. 
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The  gearing  of  the  main  drive  is  located  inside  of  the  planer 
bid  between  the  bearings.  These  latter  are  provided  with 
long  straight  bushings  litled  into  holes  bored  directly  into 
the  bed  easting.  The  belt  shil'ting  device  is  of  a  very  simple 
construction  and  reverses  the  lalile  snmotlily.  Ample  means 
are  provided  for  lubrication. 

The  feed  friction  is  of  the  combinalion  releasing  type  and 
will  carry  the  heaviest  feeds  without  slipping  or  running 
warm.  The  feeds  are  changed  by  moving  the  Itnob  shown  in 
the  illustration  on  the  front  of  the  friction  device,  a  pointer 
indicating  the  feed  obtained  at  different  settings  of  the  lever. 


to  and  including  IVs-inch  round  iron  or  steel.  The  stock  Is 
clamped  between  the  copper  jaws  by  means  of  the  hand 
wheels  shown  at  the  top  of  the  machine.  The  right-hand  head 
slides  "back  and  forth  in  ways  on  top  of  the  machine  bed, 
and  Is  actuated  by  the  spider  shown  at  the  right-hand  end 
of  the  machine.  The  current  is  turned  off  and  on  by  means 
of  a  foot  switch  sliown  on  the  floor  at  the  side  of  the  ma- 
chine. 

The  clamping  dies  project  far  enough  above  the  top  of  the 
table  to  permit  bars  or  tubes  of  any  length  to  be  conveniently 
handled    and    welded    without   in    any    way    interfering    with 


Fig.  1.    Machine  for  Electrically  Welding  Small  Drills  to  their  Shanks 

By  means  of  this  device  the  feed  can  be  changed  tor  the 
finishing  cut  after  having  rough  planed  a  piece  of  work,  and 
the  lever  can  be  instantly  returned  to  the  position  for  the 
roughing  feed  for  the  next  casting.  Besides  the  time  thus 
gained,  an  additional  advantage  is  obtained  in  that  the  oper- 
ator knows  exactly  what  feed  he  is  using,  and  can  get  the 
feed  he  wants  without  making  several  adjustments. 

All  running  bearings  are  provided  with  means  for  adjust- 
ment for  wear  and  taper  gibs  are  used  in  the  slides  through- 
out the  machine  so  that  any  wear  may  easily  be  taken  up  in 
these  parts.  Bevei  gears,  pinions  and  feed  racks  are  made 
from  open-hearth  bar  steel.  The  machines  are  built  on  the 
interchangeable  plan,  and  side  heads  can  be  furnished  at  any 
time  to  fit  the  machines,  it  not  originally  so  equipped. 


TOLEDO  ELECTRIC  WELDING  MACHINES 

The  Toledo  Electric  Welding  Co.,  Toledo,  0.,  has  brought 
out  a  line  of  electric  welding  machines  for  various  purposes, 
three  of  which  are  shown  in  the  accompanying  illustrations. 
The  machine  shown  in  Fig.  1  is  intended  for  welding  small 
drills  to  their  shanks,  one  of  the  drills  being  shown  in  place 
in  the  machine.  The  head  on  the  left-hand  end  is  provided 
with  a  chuck  for  holding  the  drill.  Sockets  are  provided 
for  dUTerent  sizes  of  drills,  and  the  varying  lengths  are  taken 
care  of  by  means  of  the  adjusting  bolt  with  a  knurled  head, 
shown  at  the  left-hand  end  of  the  head.  By  this  arrange- 
ment every  drill  projects  the  same  distance  from  the  clamp- 
ing jaws.  The  shanks  of  the  drills  are  held  in  the  chuck 
shown  at  the  right-hand  end  of  the  machine.  The  two  heads 
are  brought  together  by  turning  the  spider  on  the  right-hand 
head;  the  pieces,  when  brought  together,  are  in  practically 
perfect  alignment. 

The  automatic  switch  shown  at  the  back  of  the  machine 
is  adjustable  and  can  be  set  to  open  the  circuit  at  any  pre- 
determined point.  Tbis  enables  the  operator  to  set  the  ma- 
chine so  as  to  make  the  welds  with  a  great  degree  of  accu- 
racy. After  tlie  weld  is  made,  the  drill  is  automatically 
thrown  out,  and  the  chucking  jaws  are  in  a  position  ready 
to  receive  another  drill.  The  operation  of  this  machine  is 
simple  and  no  expert  operator  is  required. 

Fig.  2  shows  a  •  larger  machine  designed  for  welding  tub- 
ing, such   as  automobile  steering  rods,  etc.,  or  solid   bars  up 


Fig.  2.     Machine  for  Welding  Tubing  and  Solid  Stock  of  Large  Sizes 

the  working  mechanism.  The  line  of  thrust  is  in  the  center 
of  the  work-holding  jaws,  thus  insuring  alignment  of  the 
parts  when  welded.  The  copper  jaws  are  water  cooled  in  all 
of  these  machines. 

Fig.    3    shows    a   universal   welding   machine    which    welds 
solid  iron  or  steel  up  to  and  including  "i-lnch  diameter.     The 


Fig.  3.    Unlvernal  Welding  Machine  for  Steel  up  to  \-inch  Diameter 

clamping  jaws  are  here  actuated  by  foot  treadles,  and  the 
current  is  turned  on  or  off  by  means  oP  a  switch  mounted  on 
the  lever  handle  shown  at  the  right-hand  end  of  the  machine. 
These  welding  machines  are,  of  course,  adapted  to  work 
done  in  quantities  and  are  not  intended  for  the  average  re- 
pair man,  who  has  only  a  few  pieces  to  weld  per  day.  When 
work  Is  done  in  quantities,  however,  the  cost  per  weld  Is 
very  small.  The  accompanying  table  gives  a  general  Idea 
of  the   time   required    for   making   a  weld    and   the  cost   per 
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1,000  -n-elds  if  the  current  cost  is,  say,  4  cents  per  kilo-watt 
hour.  If  the  cost  of  current  is  more  or  less  than  this,  the 
total  cost  will,  of  course,  be  accordingly  greater  or  less.  Figs. 
4  and  5  show  some  examples  of  work  which  has  been  elec- 
trically welded  on  the  machines  shown.  These  illustrations 
also  give  an  idea  of  the  variety  of  work  that  can  be  done  on 
these  machines.  On  some  pieces  part  of  the  metal  at  the 
weld  has  been  cut  away  to  the  center  in  order  to  show  the 
internal  structure  of  the  metal  at  the  place  where  the  weld 
is  made. 

The  underlying  principle'  of  the  electric  welding  machine 
is  simple  and  is  based  on  the  fact  that  a  poor  conductor  of 
electricity  offers  so  much  resistance  to  the  flow  of  the  cur- 
rent that  heat  is  produced,  the  degree  of  heat  depending  on 
the  amount  of  current  and  the  resistance  of  the  conductor. 
The  process  of  electric  welding  is  especially  applicable  to 
butt  welding  of  metals  having  practically  the  same  cross- 
section  at  the  weld.  The  temperature  produced  by  the  cur- 
rent can  be  maintained  at  any  point  desired  for  any  lengfh 
of  time,  and  any  degree  of  heat  may  be  obtained  up  to  the 
melting  point  of  the  metal.  The  heat  can  be  increased  and 
decreased  at  the  will  of  the  operator  by  means  of  turning 
on  or  cutting  off  the  current  by  the  switch'  on  the  machine. 


a  lever,  thus  producing  a  perfect  weld.  A  projection  or 
fin  is  raised  where  the  ends  come  together,  but  this  may  be 
ground  off  or  removed  by  any  other  suitable  means.     A  weld 


Pig.  4,    Exaznples  of  Work  'Welded  ElectrlcaUy 

An  advantage  of'  the  electric  welding  process  is  that  there  is 
none  of  the  disagreeable  glare  or  blinding  effect  which  takes 
place  either  in  the  arc  welding  process  or  the  oxy-acetylene 
process  of  welding.  Xo  goggles  or  smoked  glasses  are.  there- 
fore, needed.  No  flux  is  required  in  making  an  ordinary 
weld. 

For  electric  welding  an  alternating  current  is  necessary. 
The  current  as  supplied  from  a  dynamo  in  the  plant  or  from 
a  central  power  station  is  transformed  so  that  it  has  a  pres- 
sure of  from'  4  to  5  volts,  there  beipg  then  absolutely  no 
danger  for  the  operator.  The  copper  clamping  jaws  of  the 
electric   welding  machine   are   similar   to   a   pair   of   movable 


TIME  REQUIRED  FOR  MAKING  TWELD,  AND  COST  OF  1000 

WELDS 

Diam.       ,     Seconds 
Round  Iron      required 
or  Steel,        to  Make  a 
Inches              Weld 

Cost  of      1 
1000  Welds 
at  4  cents 

per 
Kw.-hour 

Diam. 

Round  Iron 

or  Steel, 

Inches 

Seconds 

required 

to  Make  a 

Weld 

Cost  of 
1000  Welds 
at  4  cents 

per 
K'w.-hour 

i                  3 

i                  7 

SO.  38 
0.52 
0.88 

f 
1* 

10 
12 
20 

$1.32 
2.00 
6.00 

vise  jaws,  and  form  the  terminals  of  the  secondary  current 
of  a  special  transformer  located  in  the  welding  machine. 

"When  two  pieces  of  iron  are  to  be  welded  they  are  clamped 
between  the  vise  jaws,  the  ends  of  the  metal  to  be  worked 
touching  each  other.  The  current  is  then  turned  on  and  when 
the  metal  reaches  a  white  heat  and  is  in  a  partially  molten 
state,  the  ends  of  the  metal  are  forced  together  by  means  of 
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Fig.  5.     Other  Examples  of  Electric  Welding 

properly  made  in  this  manner  is  practically  as  strong  at  the 
welded  point  as  at  any  other  place. 


NEW  MODEL  "STAR"  LATHE 

The  Seneca  Falls  Mfg.  Co.,  330  Water  St.,  Seneca  Falls. 
X.  Y.,  has  re-designed  its  line  of  9-  and  11-inch  "Star"  lathes. 
The  accompanying  illustration.  Fig.  2,  shows  the  lathe  hav- 
ing 11-inch  swing  with  a  5-foot  bed,  known  as  the  No.  30H 
Star  lathe.  The  following  description  of  the  improvements 
in  this  lathe  also  applies  to  the  9-inch  size. 

The  bed  of  the  machine  is  mounted  on  an  oil  pan  as  shown. 
In  the  head,  guards  have  been  provided  for  the  back-gears, 
and  the  main  spindle,  which  is  made  of  60  to  65  point  carbon 
steel,  revolves  in  large  ring  oiling  bearings.  The  spindle 
nose  is  threaded  only  part  of  the  'way,  and  the  remainder  is 
ground  cylindrical  so  as  to  insure  accurate  fit  for  chucks  and 
face-plates.  The  tail-stock  has  been  made  heavier  to  insure 
greater  strength,  and  has  a  longer  bearing  on  the  bed;  it  is 
provided  'with  side  adjustment  and  an  oil-well.  The  carriage 
has  been  made  stronger  and  is  provided  with  T-slots  for  fast- 
ening the  tool-posts.     The  cross-feed  screw  and   the  ways  have 


Fig.  1.    Counter-shaft  for  the  "Star"  Lathe 

been  carefully  protected  from  chips  and  dirt  by  a  guard 
reaching  the  full  length  of  the  slide.  The  cross-feed  screw 
is  provided  with  a  micrometer  collar  graduated  to  read  in 
thousandths  of  an  inch,  and  secured  by  a  friction  spring. 
Even  when  the  machine  is  not  originally  provided  with  a 
taper  attachment,  the  carriage  is  so  designed  that  a  taper 
attachment  can  be  applied  to  the  lathe  at  any  time.  The 
plain  and  compound  rest  easily  interchange,  and  a  binding 
device  has  been  introduced  which  facilitates  quick  changes 
and  rigidly  binds  the  rest  to  the  cross-slide.  Graduations  up 
to  ISO  degrees  are  provided  for  setting  the  compound  rest. 
The  automatic  cross  and  longitjudinal  feeds  are  actuated  by 
a  friction  clutch  and  driven  from  the  head  spindle  through 
gearing  and  the  splined  lead-screw,  as  usual.  The  range  for 
thread  cutting  is  very  wide,  it  being  possible  to  cut  all  stand- 
ard threads  from  3  to  72  per  inch,  including  11^4  and  27. 
The  lathe  is  also  furnished  for  cutting  metric  threads,  either 

with 


by    using    proper    translating    gears 


the    regular    lead- 
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screw  or  liy  usiiiR  a  Ifad-scrmv  luivius  tlireails  cut   with  iii('tri<' 
pitcli 

Tlu'  cliause  sears  have  rouuded  edges  so  as  to  avoiil  iiijiir 
iim   the  hands  wlieii   handled.     The  ehange  gear  yoke  has  an 
improved    iiiteriiiediate    stud    which    is    adjustable    from    the 
outer  eiKi.     All  the  adjusting  screws  are  provided 
with  uniform  size  heads,  fitting  the  same  wreiicli 
as  is  used  for  the  tool-post  screw.     Patented  split 
spring   washers   hold    the   change   gears    in   place, 
making    convenient    anil    rapid    changing    of    the 
gears  possible. 

A  full  line  of  regular  attachments  may  be  used 
with  this  machine  inehidiug  taper  attachment, 
draw-in  chucks  and  collets,  automatic  draw-in 
chuck  and  rod  feed,  milling  and  gear  cutting  at- 
tachments, automatic  turret  on  the  bed,  carriage 
turret,  double  tool  block,  and  stop  for  the  carriage. 
These  attachments  can  be  furnished  and  applied 
to  the  machine  at  any  time  without  special  fitting. 

Fig.  1  illustrates  a  new  counter-shaft  furnished 
with  the  machine  which  is  provided  with  im- 
proved friction  clutch  pulleys  with  large  friction 
surfaces.  In  this  counter-shaft  the  wear  on  the 
Iriction  parts  when  the  pulley  is  running  idle, 
has  been  eliminated,  and  the  usual  counter-shaft 
troubles  are,  therefore,  renduced  to  a  minimum. 
The  belt-shifter  for  the  cone  pulley  shown  in  place 
on  the  counter-shaft  operates  quickly  and  will  be 
found  very  convenient  especially  with  high  ceil- 
ings. The  hangers  are  provided  with  large  ring- 
oiling  shaft  bearings  and  are  adjustable  for  align- 
ment. The  advantages  of  these  features  will  undoubtedly  be 
appreciated  by  the  lathe  operator. 


of  the  knives.  The  slide  is  held  in  position  and  guided  by 
beveled  gibs,  firmly  bolted  both  horizontally  and  vertically. 
These  gibs  are  designed  with  a  view  of  making  provision  for 
taking  up  the  wear.  The  stroke  of  the  slide  is  41/0  inches, 
which  allows  the  moving  knife  to  safely  clear  the  bar  or  piece 


Fig.  2. 


Ne^v  Model  H-inch 
Co., 


'Star"  Lathe,  bailt  by  the  Seneca  Falls  Mfg. 
Seneca  Falls,  N.  Y. 


BLISS  HORIZONTAL  SHEARING  MACHINE 

The  accompanying  illustration  shows  a  special  horizontal 
shearing  machine  built  by  the  E.  W.  Bliss  Co.,  5  Adams  St., 
Brooklyn,  N.  Y.  The  machine  is  driven  by  an  independent 
steam  engine,  provided  with  an  automatic  device  for  con- 
trolling the  speed,  and  is 
designed  for  cutting  hard 
or  soft  steel  scrap  and  bar 
stock  of  round,  flat  or  ir- 
regular shapes.  It  has  a 
cutting  capacity  in  soft 
steel  up  to  12  X  12  inches, 
and  can  safely  exert  a  pres- 
sure of  500  toils. 


Bll-as  Heavy  Horizontal  Shearing  Machine 

The  slide  carrying  the  cutting  knife  is  designed  rather 
long  for  the  purpose  of  providing  proper  gulilaiice,  Tliu 
socket  and  pin  for  the  pitman  end  are  near  the  middle  of  the 
slide;    In  this  way  tjie  downward   pressure  of  the  pitman   is 

utilized  foi-  minimizing  any  lifting  tendency  due  lo  the  slic:ir 


when  it  is  fed  In  to  be  cut.  The  pitman  is  of  cast  iron,  and 
the  frame,  slide  and  gearing  are  steel  castings.  The  crank- 
shaft is  made  of  SO^point  carbon  open-hearth  steel  and  is  10 
inches  in  diameter  In  the  bearings;  the  eccentric  portion, 
which  serves  as  a  crank,  is  1414  inches  in  diameter.  The 
shaft  is  driven  from  both  ends,  there  being  a  main  driving 
gear  on  each  side  of  the  press.  This  arrangement  tends  to 
reduce  the  stresses,  and  makes  possible  a  more  rigid  and 
compact  machine. 

The  machine  is  thrown  into  opei-ation  and  stopped  by 
means  of  a  Bliss  combined  friction  clutch  and  brake  operated 
by  means  of  a  single  hand  lever.  When  the  hand  lever,  is 
pulled,  the  brake  is  released,  the  friction  thrown  in,  and  the 
machine  started.  Throv^ing  back  the  hand  lever  stops  the 
machine. 

The  automatic  device  for  controlling  the  speed  of  the  steam 
engine   is   attached   to   the   frame  and  slide   of   the   machine. 
It  actuates  a  butterfly  valve  on  the  engine  through  rods  and 
levers,  so  that  at  the  beginning  of  the  working  portion  of  the 
stroke  of  the  machine  the  valve  opens  wider  than  previously, 
and  enough  steam  is  admited  to  the  engine  cylinder  to  main- 
tain  the    desired    speed.     When   the   working   portion    of    the 
stroke  is  over,  the  valve  will  be  partly  closed,  thereby  reduc- 
ing     the      amount      of 
steam    admitted    to   the 
engine,    and    thus    pre- 
venting excessive  speed. 
This    device    takes    the 
place   of   the   usual   en- 
gine governor. 

The    cylinder    of    the 
[>team      engine      is     12 
inches  in  diameter  and 
the  stroke  is  14  inches, 
the  speed  of  the  engine 
being   from    200   to   250 
revolutions  per  minute 
All   the   gearing  is  ma- 
chine cut,  and  it  luis  a 
ratio  of  17  to   1,  which 
gives   a   speed    of    from 
12    to    1,')    strokes    per   minute    to    the   slide   of   the   machine. 
With  a  steam  pressure  of  80  pounds,  the  engine  will  deliver 
from  70  to  !U)  11,  P,  at  the  speeds  mentioned  above.     The  total 
weight  of  the  niuchine,  including  the  engine,  is  approximately 
i;,"..llOlt   pounds. 
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BINSSE  SURFACE  GRINDING  MACHINE 

An  improved  design  of  surface  grinding  machine,  as  shown 
in  the  accompanying  illustration,  has  heen  brought  out  by  the 
Binsse  Machine  Co.,  Xewarli,  N.  J.  The  most  important  im- 
provements of  the  design  are  the  added  rigidity  and  the  pro- 
visions for  taking  up   wear  and   preserving  the  alignment — 


The  spindle  is  made  of  tool  steel  and  is  hardened,  ground 
and  lapped,  and  runs  in  bronze  boxes  provided  with  adjust- 
ment for  taking  up  all  lost  motion.  The  end  of  the  spindle 
is  tapered  to  receive  the  wheel  flanges.  The  vertical  move- 
ment of  the  spindle  is  controlled  by  a  hand-wheel  at  the  top 
of  the  machine,  as  shown,  which  is  provided  with  a  gradu- 
ated dial  reading  to  one-half  thousandths  of  an  inch.  The 
shortest  distance  from  the  spindle  center  to  the  table  is  ZVn 
inches  and  the  maximum  distance  13Voi  inches.  The  maxi- 
mum size  wheel  that  can  be  used  is  7-inch  diameter  by  Vo- 
ineh  face. 

The  machine  is  equipped  with  a  T-inch  emery  wheel,  Vo- 
inch  face,  l^i-inch  hole,  with  one  pair  of  wheel  flanges;  a 
complete  separate  counter-shaft  with  tight  and  loose  pulleys, 

5  inches  in  diameter  for  a  3-inch  belt;  wrenches  and  span- 
ners; and  flanged  vise  with  hardened  jaws,  4%  inches  long, 
1  1/16  inch  deep,  opening  to  2  inches.  The  counter-shaft 
should  run  at  a  speed  of  360  revolutions  per  minute.  The 
net  weight  of  the  machine  is  1,500  pounds,  and  the  floor  space 

6  feet  by  3  feet. 


CINCINNATI  TWO-SPEED  PLANER  DRIVE 

The  accompanying  illustration  shows  a  planer  provided 
with  a  two-speed  drive  brought  out  by  the  Cincinnati  Planer 
Co.,  Cincinnati,  O.  By  means  of  this  drive  two  cutting  speeds 
for  the  table  are  obtainable  with  a  constant  return  speed. 
Either  of  the  two  cutting  speeds  can  be  obtained  instantly, 
and  change  from  the  one  speed  to  the  other  can  be  made 
while  the  machine  is  running.  The  speed  change  is  accom- 
plished by  the  arrangement  of  the  pulleys  in  the  counter- 
shaft, the  drive  consisting  of  two  sets  of  pulleys,  one  pulley 
in  each  set  being  keyed  to  the  shaft  and  the  other  pulley 
running  loose.  By  operating  the  lever  shown  at  the  side  .of 
the  housing,  either  speed  required  is  obtained,  the  high  speed 
by  moving  the  belt  to  the  right  and  the  low  speed  by  moving 


Surfiace  Grinding:  Machine  built  by  the  Binsse  Machine  Co..  Newark,  N.  J. 

the  most  important  points  in  securing  long  life  in  grinding 
machinery.  The  working  parts  and  the  feed  mechanism  have 
also  been  efficiently  protected  from  dirt  and  chips  by  ample 
covers  and  guards,  and  the  arrangement  of  hand-wheels  and 
levers  has  been  taken  care  of  in  such  a  manner  that  the 
greatest  possible  ease  in  the  manipulation  of  the  machine  is 
assured. 

The  work-table  of  the  machine  is  49  inches  long  and  8 
inches  wide,  the  working  surfaces  being  20  inches  long  and 
6    inches    wide    with    three 


slots  ^,2  inch  in  width.    The 
largest  piece  of  work  which 
can   be   ground   on  the   ma- 
chine, using  a  7-inch  diam- 
eter   wheel,     Is     20     inches 
long,  6  Inches  wide  and   10 
inches   high.     The   table    is 
provided      with      automatic 
motion    in    the   longitudinal 
direction,  and  an  automatic 
cross    feed.     The   length   of 
the   stroke   is   regulated   by 
dogs   in   the   usual   manner. 
The  reversing  lever  can  be 
turned  down  so  it  will  clear 
the  dogs,  thus  enabling  the 
table  to  run  past  the  revers- 
ing    position,     if     required, 
without    changing    the    ad- 
justment.    A   hand-operated  movement   for   the   table   is  also 
provided   which   enables  the  operator   to  move   the   table   by 
hand   without   changing  the  automatic  feed.     The  automatic 
cross-feed   movement   of  the  table  may  be   worked   in  either 
direction,  and  it  can  be  stopped  automatically  when  the  cut 
has  passed  over  the  work. 


Cincinnati  Planer  Co.'s  Two-speed  Planer  Drive  with  Constant  Return  Speed 

the  belt  to  the  left.  The  return  belt  remains  in  one  position, 
giving  a  constant  return  speed  to  the  table,  as  mentioned. 
The  simplicity  of  construction  and  ease  with  which  the  device 
can  be  manipulated,  makes  it  very  useful  for  the  planer 
drive;  and  it  can  be  applied  advantageously  to  all  planers 
from  22  inches  to  36  inches,  inclusive. 
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ROBERTSON  MOTOR-DRIVEN  HACK-SAW 

The  accompanying  illuslration  shows  a  motor-driven  hack- 
saw bnilt  by  the  Robertson  Drill  &  Tool  Co..  Department  5, 
Buffalo,  N.  Y.  The  niailiine  sliown  is  luiown  as  the  No.  3 
saw,  but  all  the  sizes  of  the  company's  saws  may  be  motor- 
driven  by  using  the  same  attachment  as  applied  to  the  present 
machine.  The  motor  is  mounted  on  a  bracket  secured  to  the 
rear  leg  of  the  frame  of  the  machine  and  provision  is  made 
on  the  same  bracket  for  mounting  the  rheostat  or  starting 
box.  The  machine  is  provided  with  an  automatic  stop  ar- 
rangement working  through  the  levers  A  and  B  and  actuated 
hy  the  pin  C.  Lever  A,  shown  disconnected  in  the  engraving, 
connects  the  switch  handle  with  the  cutting  mechanism,  and 
when  the  cut  is  completed,  pin  C  will  trip  lever  li.  thereby 
throwing  the  switch  and  slopping  the  machine  by  cutting  off 
the  current. 


Robertsou  Motor-driven  Hack-saw 

The  machine  is  driven  from  the  motor  through  a  worm  and 
worm-gear,  the  worm  being  placed  on  the  motor  shaft  inside 
-of  the  housing  D  and  the  worm-gear  ou  a  shaft  on  which  a 
spur  gear  is  also  mounted  from  which  in  turn  the  power  is 
delivered  to  the  reciprocating  saw  mechanism.  The  worm 
and   worm-wheel   run   in   oil. 

The  machine  can  be  conveniently  mounted  on  a  platform  or 
truck  and  taken  to  any  place  inside  or  outside  of  the  shops, 
where  beams,  bars  or  other  steel  parts  have  to  be  cut.  It  thus 
serves  the  purpose  of  a  portable  machine,  and  the  only  thing 
necessary  is  that  electric  power  be  available,  so  that  the  ma- 
chine can  be  easily  connected  by  wiring  at  any  place  where 
it  is  to  be  used. 


STARRETT'S  MACHINISTS'   AND  TOOL- 
MAKERS'  TOOLS 
A  number  of  new   machinists'  and   tool-makers'   tools  have 
"been  recently   brought  o\it  by  the  L.   S.   Starrett  Co.,  Athol, 
Mass.     Fig.    1    shows  a  taper  gage   in  which    the   thin  leaves 
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of  the  gages.  The  gages  are  gradu- 
art,  and  on  each  gage  Is  stamped  the 


width  at  each  division,  the  graduations  reading  by  64ths 
from  1/16  up  to  1  1/lG.  The  gage  is  designed  for  brass 
and  steel  tube  manufacturers,  for  inside  measurements,  and 
is  also  convenient  for  tool-makers  and  machinists  when  meas- 
uring the  width  of  slots  and  the  size  of  holes,  as  well  as  for 
setting  calipers  to  size  within   its  cnnacity. 


^'ff-  2.    Teleacoping  Gage  used  in  conjunction  with  Outelde  Micrometer 
for  Inside  Measurements 

Fig.  2  shows  a  telescoping  Inside  gage  by  means  of  which 
the  exact  size  of  holes  or  slots  can  be  measured  by  outside 
micrometers,  so  that  various  classes  of  fits,  varying  in  thou- 
sandths of  an  inch  or  less,  can  be  made  and  measured  with- 
out resorting  to  inside  micrometers.  The  instrument  is  used 
in  the  following  manner:  The  telescoping  head  is  compressed 
and  the  plunger  locked  by  a  slight  turn  of  the  knurled  screw 
in  the  end  of  the  handle.  The  head  is  then  inserted  inside 
of  the  hole  to  be  measured,  the  lock  is  released,  and  the 
plunger  allowed  to  expand  to  fit  the  hole.  Then  the  plunger 
is  again  locked  by  a  slight  turn  of  the  screw.  The  instru- 
ment is  withdrawn  and  is  calipered  over  the  ends  of  the  head 
with  a  micrometer,  thus  obtaining  the  exact  size  of  the  hole. 
The  ends  of  the  telescoping  head  are  hardened  and  are  made 
to  a  radius  equal  to  that  of  the  smallest  hole  the  instrument 
will  enter.  The  gages  arei  made  in  five  sizes,  the  total  range 
of  the  complete  set  being  made  to  enter  holes  from  V2  inch 
to  6  inches. 

In  Figw  3  are  shown  a  number  of  tool-makers'  buttons  with 
screws  and  washers  for  jig  work.     The  buttons  are  hardened 


Pig.  3.    Tool-makers'  Buttons  witli  Screw  and  Washers  for  Jig  Work 

and  ground  to  exact  standard  size,  the  diameter  being  0.400 
and  the  length  !,{..  inch.  The  use  of  these  buttons  in  jig 
making  is  well-known  to  tool-makers,  and  constitutes  one  of 
ttie  most  accurate  methods  for  laying  out  holes  with  accurate 
center  distances  in  jigs.  These  buttons  are  furnished  in  sets 
of  four  screwed  into  a  small  plate,  which  makes  a  convenient 
holder  for  them  when  not  in  use. 


MAYMONT  SELF-OILING  LOOSE  PULLEY 

The  accompanying  half-tsno  illustrations.  Figs.  1  aud  2, 
and  the  line  engraving  Fig.  3,  show  a  new  design  of  loose 
pulley  brought  out  by  the  McMaster-Carr  Supply  Co.,  176  Lake 
St.,  Chicago,  111.,  aud  known  as  the  Mayinont  self-oiling  loose 
pulley. 

As  shown  by  the  illustrations,  the  pulley  is  made  in  halves 
and  bolted  together,  and  provided  with  an  oiling  collar  be- 
tween the  two  halves.  Fig.  1  shows  the  outside  of  the  en- 
larged hub  which  encloses  an  oil  reservoir.  This  reservoir 
is  plainly  shown  in  Fig.  2,  where  the  two  halves  of  the  pulley 
are  shown  before  final  assembling.  The  two  halves  are  bolted 
together  with  a  thin  oil-proof  gasket  between,  to  prevent  leak- 
age of  oil.  The  oil  distributing  collar  is  fixed  to  the  shaft 
by  two  set-screws,  and  thei-efore  also  serves  the  purpose  of 
shaft  collar,  so  that  no  outside  collar  is  needed 
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Fig.  3  shows  the  construction  of  the  pulley.  A  is  the  collar 
with  its  two  set-screws.  All  the  rest  of  the  pulley  is  free  to 
rotate  on  the  shaft.  The  collar  has  two  curved  wings  or 
lips  B,  extending  outward  so  that  they  nearly  touch  the  In- 
side walls  of  the  oil  reservoir.     Close  inside  of  these  wings 


Fig.  1.   ^The  Maymont  Self-oiling  Loose  Pulley 

are  inclined  drilled  holes  C  passing  through  the  body  of  the 
collar  and  leading  to  the  shaft  at  each  side.  Cored  into  the 
hubs  at  the  outer  ends  are  recesses  D  and  E,  the  former 
closed  and  the  latter  open,  as  shown.  These  recesses  are  con- 
nected with  the  central  reservoir  by  four  drilled  channels  F. 

As  the  jDulley  rotates. 
■•"'  -^  these    holes    at    their 

reservoir  ends  pass 
close  to  the  wings  of 
the  fixed  collar. 

The  operation  of 
this  device  is  as  fol- 
lows: As  the  pulley 
rotates,  the  oil  in  the 
reservoir  is  carried 
up  by  the  wings  B 
cf  the  collar,  and 
forced  into  the  holes 
^^  C  leading  to  the  shaft. 

^  "^'^^^  where    the    oil    passes 

■^^^^^^^^m  directly   onto  the  sur- 

S^^^^^^^B  i'ace   between   the   hub 

•Ws^^^^^^r  halves   and   the   shaft. 

'm^^^^^^  Working  along   either 

way  of  the  shaft,  the 
oil  reaches  the  end 
recesses  D  and  E. 
where  the  centrifugal 
force  carries  it  outward  to  the  ports  F  and  through  them 
back  into  the  reservoir.  As  the  oil  returns  through  the  chan- 
nels F.  the  wings  B  collect  it  and  again  force  it  into  the  holes 
C;  thus  continuous  circulation  of  oil  is  automatically  main- 
tained. 

The  joint  between  the  two  halves  of  the  pulley  is  made 
tight  by  a  thin  oil-proof  gasket  as  shown  in  Fig.  2.  The 
centrifugal  force  prevents  oil  from  leaking  out  along  the 
shaft  when  the  pulley  is   in  motion,  and  when   it  stops  the 


Fig.  2.    View  of  PuUey  in  Halves,  showing 
Oil  Reservoir  and  Collar 


Mathwcry,  N.Y. 

Fig.  3.    Section  of  Self-oiling  Pulley,  showing  Construction 

Oil  in  the  channels  F  above  the  shaft  will  drain  to  the  re- 
cesses fl  and  E,  and  from  there  down  around  the  shaft  to  the 
bottom  of  the  reservoir.  The  oil  is  fed  in  with  the  pulley 
in  motion  by  feeding  it  in  at  the  open  end  E  of  the  pulley. 


As  there  is  practically  no  loss  of  oil.  an  addition  of  a  small 
amount  of  oil  once  a  month  usually  maintains  the  supply. 

With  slight  alterations  the  construction  can  be  changed  to 
suit  vertical  and  inclined  shafts.  The  pulley  is  made  regu- 
larly in  sizes  from  6  to  30  inches  diameter,  and  with  width 
of  face  to  suit  conditions.  Special  sizes  of  pulleys  are  made 
to  order.  ^_^__ 

SKINNER  CHUCK  FOR  HOLDING  AUTOMO- 
BILE GEARS 

The  accompanying  illustration  shows  one  size  of  a  line  of 
special  three-jaw  universal  chucks  designed  especially  for 
holding  automobile  gears  on  the  pitch  line,  and  made  by  the 
Skinner  Chuck  Co..  94  Xo.  Stanley  St.,  New  Britain,  Conn. 
This  line  of  chucks  is  especially  adapted  for  use  on  grind- 
ing machines  when  grinding  the  holes  of  hardened  gears  true 
with  their  pitch  circle.  The  chuck  shown  in  the  illustration 
is  known  as  the  12-inch  size  and  is  set  for  a  6-pitch  gear  with 
a  number  of  teeth  which  can  be  evenly  divided  by  3.     Within 


^'>'mmin-  /fy 


Skinner  12-inch  Chuck  for  Holding  Gears  true  ^pith  the  Pitch  Circle 

its  range  it  will  hold  the  gear  true  .at  the  pitch  line  at  three 
points.  When  the  number  of  teeth  in  the  gears  is  not  evenly 
divisible  by  3,  it  is  necessary  to  loosen  the  binding  screws  A 
on  two  jaws,  leaving  the  third  jaw  stationary.  The  gear  is 
then  placed  in  the  chuck,  and  the  jaws  are  adjusted  by  means 
of  the  pinion  screws  C,  each  jaw  being  thus  permitted  to  find 
its  own  place.  The  binding  screws  are  then  tightened  enough 
to  hold  the  top  of  the  jaws  in  this  position.  The  gear  is  re- 
moved and  each  jaw  is  set  an  equal  distance  from  the  center 
by  means  of  the  independent  adjusting  screws  B.  a  test  indi- 
cator being  used  for  this  purpose.  Then  the  binding  screws 
are  firmly  tightened  and  the  chuck  is  ready  for  operation. 
Gears  of  any  pitch  can  be  held  in  these  chucks  by  using  inter- 
changeable top  jaws  with  rounded  ends  of  suitable  size  for 
the  required  pitch. 


CUTLER-HAMMER   PRESSURE-CONTROLLED 
SPEED  REGULATOR 

The  accompanying  illustration  shows  an  interesting  speed 
regulator  built  by  the  Cutler-Hammer  Mfg.  Co.,  Milwaukee. 
Wis.,  and  intended  for  use  in  connection  with  electric  motors 
operating  the  blower  of  a  mechanical  stoker,  a  boiler  feed 
pump,  a  gas  pressure  blower,  etc.  It  automatically  regulates 
the  speed  of  the  motor  to  maintain  the  operating  pressure 
practically  constant. 

The  controlling  equipment  for  use  in  connection  with  a 
direct  current  motor  consists  of  a  standard  hand-operated 
starting  rheostat  (provided  with  no-voltage  release)  and  a 
special  speed  regulator  designed  to  vary  the  speed  of  the 
motor  in  accordance  with  the  variations  oi'  pressure  of  the 
boiler  system  served  by  the  stoker.  The  speed  regulating 
part  of  the  equipment  may  be  designed  to  reduce  the  speed 
of  the  motor  below  its  normal  rated  speed  by  inserting  resist- 
ance in  the  armature  circuit,  or  to  raise  the  motor  speed 
above  normal  by  field  weakening,  or  by  a  combination  of  these 
two  methods. 

A  direct  current  blower  regulator  designed  for  armature- 
and  shunt  field  regulation  is  shown  in  the  accompanying  en- 
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graviuR.  Anotlipr  regulator  Is  also  designed  for  armature 
regulation  only.  'I'lie  regulator  consists  of  a  slate  panel 
mounted  on  the  front  of  an  angle  iron  cage,  the  panel  carry- 
ing the  contact  segments  over  whicli  a  double-ended  lever 
moves.  The  cage  contains  the  necessary  regulating  resist- 
ance. The  lever  is  actuated  by  the  piston  of  a  hydraulic 
cylinder,  the  admission  and  exhaust  port  valves  of  which 
are  In  turn  controlled  by  the  movement  of  a  pressure  regu- 
lator diaphragTO,  one  side  of  which  is  subjected  to  the  boiler 


Cutler-Hammer  Pressure-controlled  Speed  Regulator  arranged  for 
Armature  and  Shunt  Field  Regulation 

pressure.  The  normal  boiler  pressure  on  the  under  side  of 
the  diaphragm  is  balanced  by  a  weighted  lever  bearing  on 
the  top  of  the  diaphragm  in  such  a  manner  that  the  lever  will 
rise  or  fall  as  the  boiler  pressure  rises  above  or  falls  below 
the  normal  pressure  for  which  the  lever  is  counter-balanced. 
This  up  and  down  movement  of  the  lever  operates  a  pilot 
valve  controlling  the  admission  of  water  to  the  hydraulic 
cylinder,  and  due  to  the  variations  in  pressure,  the  piston  of 
the  cylinder  is  moved  back  and  forth,  and  in  turn  actuates  the 
double-ended  lever,  the  ends  of  which  move  over  the  contact 
segments  on  the  slate. 

The  operation  of  cutting  the  resistance  in  and  out  of  the 
circuit  is  not  a  continuous  operation  but  proceeds  step  by 
step  with  pauses  between  each  movement  of  the  contact  lever. 
This  is  accomplished  by  the  bell  crank  connection  shown 
above  the  cylinder.  The  lower  end  of  this  bell  crank  is  con- 
nected to  the  piston  rod  of  the  cylinder  and  the  upper  end  to 
the  floating  lever.  Any  upward  movement  of  the  weight  lefer 
results  in  an  upward  movement  of  the  floating  lever,  admit- 
ting water  to  the  right-hand  end  of  the  cylinder  and  forcing 
the  piston  to  move  inwardly  (to  the  left),  while  any  down- 
ward movement  of  the  weight  admits  water  at  the  left-hand 
end  of  tlie  cylinder  and  forces  the  piston  rod  out  (to  the 
right  I.  As  soon  as  the  piston  begins  to  move,  however,  It 
exerts  through  the  hell  crank  connection  a  pressure  on  the 
floating  lever  exactly  contrary  to  the  movement  produced  by 
the  weight  lever;  that  is,  if  under  the  influence  of  increasing 
steam  pressure  the  weight  lever  moves  up,  the  pilot  valve 
stem  and  floating  lever  will  also  move  up,  and  the  piston  rod 
of  the  cylinder  will  start  to  move  to  the  left.  This  move- 
ment of  the  piston,  however,  is  presently  checked  by  the 
operation  of  the  bell  crank  attached  to  it  which  pulls  down  on 
the  floating  lever,  depresses  the  pilot  valve  stem,  and  shuts 
off  the  water  pressure,  stopping  the  movement  of  the  piston 
and  the  lever  on  the  slate  actuated  by  It.  Thus  the  lever 
proceeds  step  by  step  with  a  pause  after  each  movement,  re- 
sulting In  a  gradual  cutting  out  of  resistance  and  increase 
in  motor  speed. 


The  cylinder  has  been  assumed  to  be  hydraulically  operated 
in  the  description  above,  but  if  water  pressure  is  not  available 
the  same  results  are  accomplished  by  connecting  the  Inlet  of 
the  cylinder  to  a  compressed  air  tank;  the  pressure,  however, 
whether  air  or  water,  should  not  be  less  than  25  pounds  per 
square  inch.  The  system,  as  described,  applies  to  direct  cur- 
rent motors,  but  a  regulator  can  also  be  furnished  for  alternat- 
ing current  motors,  the  operation  being  similar  to  the  one 
described. 


MULTIPLE  TOOL-HOLDER  FOR  THE  LATHE 

A  multiple  tool-holder  which  was  invented  by  Mr.  F.  J. 
Brewer  and  placed  on  the  market  by  the  Multiple  Tool-Holder 
Co.,  3197  West  48th  St.,  Cleveland,  O.,  is  shown  in  the  ac- 
companying illustrations.  As  shown  in  Fig.  2,  this  tool-holder 
can  be  used  for  holding  four  tools  at  a  time,  and  it  is,  In  fact, 
a  small  temporary  turret  which  can  be  applied  to  any  engine 
lathe.  Provision  is  made  for  indexing  the  upper  part  of  the 
holder  to  different  positions,  so  that  the  tool  is  particularly 
useful  when  a  number  of  similar  pieces  are  to  be  made  and 
but  few  operations  are  necessary.  This  holder  can  also  be 
used  with  equal  advan- 
tage for  chucking  work, 
boring  and  turning.  It  is 
provided  with  a  T-shaped 
bottom  piece  which  fits 
in  the  slot  where  the 
usual  tool-post  is  at- 
tached to  the  cross-slide 
of  the  lathe.  This  bot- 
tom piece,  B,  Fig.  1,  is 
held  in  place  by  two  set- 
screws  C  so  that  it  will 
not  shift  when  the  top 
part  of  the  holder  is 
loosened  for  the  purpose 
of  indexing  it.  Indexing 
pins  D  for  accurately  lo- 
cating the  upper  or  tur- 
ret part  of  the  holder, 
are  provided.  These  pins, 
which  operate  in  thread- 
ed bushings  screwed  into 
the  bottom  piece,  are 
pressed  against  the  plate  E  by  springs  F,  so  that  when 
the  turret  is  turned  it  is  easy  to  determine  when  the  pins  are 
in  alignment  with  the  holes  in  plate  E.  This  plate  has  eight 
holes,  and  it  is  screwed  and  doweled  to  the  bottom  of  tlie 
tool-holder  proper.     All   indexing  parts  are  made  of  hardened 


Pig.  1.    Sectional  View  of  the  Bre-wer 
Multiple  Tool-holder 


Fig.  2.    Brewer  Multiple  Tool-holder  for  the  Engine  Lathe 

tool  Steel  and  the  holder  proper  is  a  steel  casting.  The  tools 
are  adjusted  vertically  by  the  ordinary  shoe  or  wedge,  one  of 
which  is  shown  in  Fig.  2.  Each  tool  is  held  In  place  by  two 
set-screws,  and  it  can  be  clamped  in  either  of  two  positions  at 
right  angles  to  each  other.  When  the  holder  and  the  tools 
are  properly  adjusted,  it  is  securely  locked  in  position  by 
turning  the  center  clamping  nut  A.  One-half  a  revolution  of 
this  nut  releases  the  holder  so  that  It  may  be  indexed.  When 
this  nut  is  released  the  turret  part  of  the  holder  Is  lifted  by 
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a  central  spring  G.  As  this  tool-holder  practically  transforms 
an  engine  lathe  temporarily  into  a  turret  lathe  for  work  where 
only  a  few  operations  are  required,  it  will  undoubtedly  prove 
a  useful  tool  in  any  machine  shop,  particularly  as  it  can  he 
very  quickly  attached  and  detached,  and  in  no  way  interferes 
with  the  usefulness  of  the  lathe  for  ordinary  straight  turning 
work. 


BESLY  HORIZONTAL  DISK  GRINDER 

The  accompanying  illustration  shows  a  new  48-inch  hori- 
zontal disk  grinder  brought  out  by  the  Charles  H.  Besly  Co., 
15  So.  Clinton  St.,  Chicago,  111.  This  machine  is  designed 
for  grinding  large  surfaces  such  as  fire  doors,  door  jams  of 
furnaces,  stove  doors,  and  large  gear  case  covers  for  auto- 
mobiles. . 

The  method  by  which  the  machine  is  driven  is  clearly 
shown  in  the  illustration.  The  belt  used  for  driving  is  8 
inches  wide  and  runs  on  a  12-inch  diameter  pulley  from  which 
the  power  is  transmitted  to  the  grinding  wheel  spindle  by 
means  of  a  2-inch  horizontal  shaft  and  bevel  gearing.  The 
gears  have  planed  teeth,  and  all  gears  and  pulleys  are  keyed 
and  held  in  place  by  set-screws  directly  on  the  keys.  The 
vertical  spindle,  to  which  the  large  bevel  gear  is  attached,  is 
3  inches  in  diameter  at  the  bearings  and  6  inches  in  diameter 
at  the  wheel  collar,  and  is  provided  with  a  pilot  2  inches  in 
diameter  for  holding  and  centering  the  disk  wheel.  The 
thrust  is  taken  by  two  hardened  tool  steel  blocks,  one  of 
which  is  secured  to  the  lower  end  of  the  spindle  and  rotates 


Besiy  No.  19.  Forty-eigrht  inch  Horizontal  Disk  Grinder 

with  it,  while  the  other  is  secured  to  the  bed  plate.  Proper 
attention  has  been  given  to  the  lubrication  of  this  thrust 
bearing: 

The  spindle  and  driving-shaft  bearings  are  9  inches  long 
and  are  of  the  split  type,  babbitted  and  reamed.  The  disk 
wheel  is  48  inches  in  diameter  and  provided  with  ribs  radi- 
ating from  the  hub  to  the  outer  rim.  The  thickness  at  the 
hub  is  2i{.  inches,  between  the  ribs  %  inch,  and  at  the  rim 
1%  inch.  A  guard  ring  is  provided  around  the  disk  wheel, 
projecting  vi  inch  above  the  face  of  the  wheel.  This  pre- 
vents the  work  from  flying  off  the  disk  wheel  while  being 
ground.  The  top  surface  of  the  guard  ring  is  machined  true 
with  the  face  of  the  disk  wheel,  so  that  bars,  jigs,  etc.,  for 
holding  the  work  to  be  ground  can  be  secured  to  it.  The 
speed  of  the  disk  wheel  is  400  revolutions  per  minute,  and 
the  bevel  gearing  being  in  the  ratio  of  1  to  2,  the  driving 
shaft  should  run  at  800  revolutions  per  minute.  The  machine 
can  be  driven  either  direct  from  the  line-shaft  or  from  a 
counter-shaft  as  required.  The  operating  space  for  the  ma- 
chine is  8  by  10  feet,  and  the  height  over  all  32  inches.  The 
net  weight  of  the  machine  complete  is  2,400  pounds. 


MOTOR-DRIVEN  SENSITIVE  DRILL 
In  the  June,  1908,  issue  of  ilACHixERV,  a  sensitive  drill 
built  by  the  Rockford  Machine  &  Shuttle  Co.,  of  Rockford, 
111.,  was  described.  An  improvement  on  this  machine  was 
illustrated  in  the  department  of  New  Machinery  and  Tools 
in  the  March,  1909,  issue  of  Machinery.  The  improvement 
related  particularly  to  the  drive,  the  general  arrangement  of 
the  machine  being  unchanged.    The  company  has  now  brought 


out  a  motor-driven  machine  of  the  same  general  design  as  the 
one  described  in  the  previous  issues.  The  driving  .cone,  how- 
ever, is  eliminated,  and  a  bracket  is  provided  instead  on  the 
lower  part  of  the  column  on  which  is  placed  the  motor  and 
starting  box.  The  bracket  for  the  motor  is  mounted  on  a 
slide  which  is  vertically  moved  by  means  of  an  adjusting 
screw  so  that  the  tension  on  the  driving  belt  can  be  varied. 
This  movement  permits  an  adjustment  of  3  inches,  which  is 
sufficient  to  take  care  of  the  stretch  of  the  belt  for  a  long 
time  without  requiring  that  the  belt  itself  be  shortened.  In 
all  other  details  the  machine  is  the  same  as  that  which  has 
previously  been  described  in  Machixery. 


NEW  MACHINERY  AND  TOOLS  NOTES 

Angle  Bender:  Estep  &  Dolan.  Sandwich,  lU.  This  ma- 
chine has  a  capacity  for  bending  round  or  square  stock  cold, 
up  to  114  inch  in  size,  to  a  right  angle,  and  it  can  be  used  for 
bending  flat  stock  up  to  4  by  Vi   inch. 

Improved  Ball  Bearing  Universal  Joint:  B.  Frank  Teal, 
Glenside.  Pa.  In  this  device  the  journal  friction  on  the  trun- 
nions has  been  largely  eliminated  by  using  a  ball  bearing 
trunnion  with  automatic  lubrication.  The  bearings  are  dust- 
proof.  The  weight  and  dimensions  are  no  greater  than  of 
the  ordinary  type  of  universal  joints. 

Height  Gage:  Louis  Mastrangal,  35  Spring  St.,  West  Hobo- 
ken,  N.  J.  This  instrument  is  designed  to  provide  means 
whereby  the  distance  between  a  stationary  surface  and  a 
given  point  outside  of  it  may  be  accurately  determined.  It 
consists  of  a  base  carrying  an  upright,  which  in  turn  carries 
the  gage  mechanism  proper. 

"Higiipower"  Twisted  Drill:  Pratt  & 
Whitney  Co.,  Hartford,  Conn.  This  is  a  flat 
twisted  drill  with  a  twisted  taper  shank  and 
is  practically  the  same  as  the  Hackett  twisted 
drill  shown  in  the  October,  1908,  issue  of 
Machinery.  Another  convolution  has  been 
added  to  the  shank,  however,  to  increase  the 
holding  power  in  the  socket. 

Line  of  Poppet  Drop  Hammers:  Miner  & 
Peck  Mfg.  Co.,  New  Haven,  Conn.  These 
hammers  are  adapted  particularly  for  silver- 
ware, jewelry  and  similar  light  stamping 
work,  and  are  used  as  plain  drops,  controlled 
by  the  foot  or  hand,  and  operated  by  the  mak- 
er's lifting  pulley,  or  automatic  lifter.  The 
four-poppet  drop  is  made  in  five  sizes  of  50. 
100,  150,  200  and  300  pounds,  respectively,  and 
the  six-poppet  in  five  sizes  of  300,  350,  500. 
600  and  800,  respectively. 

Gasoline  Heating  Torch:  Volcano  Torch 
&  Mfg.  Co.,  Erie,  Pa.  This  torch  is  intended 
for  making  or  releasing  shrinking  fits  of 
various  descriptions,  extracting  broken  taps  and  drills,  brazing,' 
straightening  shafts  and  similar  work  between  lathe  centers, 
annealing,  hardening  and  tempering  tools,  and  for  repair  work 
in  general.  Pieces  three  inches  in  diameter  can  be  heated  to 
a  red  heat  in  from  ten  to  fifteen  minutes.  The  torch  can  also 
be  used  for  illuminating  by  changing  the  burner  plug. 

Universal  Plate.  Bar  and  Angle  She.ivr:  Covington  Ma- 
chine Co.,  Covington,  Va.  This  machine  is  adapted  both  for 
boiler-makers  and  structural  shops.  The  location  of  the  angle 
shears  permits  right  or  left  angles  of  even  or  uneven  legs  to  be 
cut  to  any  angle  up  to  45  degrees.  The  clutch  mechanism  is 
positive  and  stops  the  knives  at  the  highest  point  of  the 
stroke.  A  table  and  gages  are  provided  for  the  double  angle 
shear  for  cutting  different  angles.  Bars  may  be  cut  in  either 
the  angle  or  plate  shear. 

Gear  Tooth  Grinder:  G.  W.  Baker  Machine  Co.,  Wilming- 
ton. Del.  This  machine  is  intended  for  grinding  the  teeth 
of  cast  spur  and  bevel  gears,  as  well  as  of  racks.  The  grind- 
ing head  carries  a  wheel  of  a  shape  to  suit  the  gear  tooth  to 
be  ground.  The  machine  is  adapted  for  spur  gears  up  to  36 
inches  in  diameter,  and  an  attachment  is  furnished  for  hold- 
ing bevel  gears  at  any  required  angle  while  being  ground. 
The  work  is  indexed  by  use  of  a  tooth  rest  engaging  with  one 
tooth  in  the  gear  while  another  tooth  is  being  ground. 

HoB  Grinding  Attachment:  Brown  &  Sharpe  Mfg.  Co., 
Providence,  R.  I.  This  attachment,  used  on  the  company's 
No.  13  universal  and  tool  gi-inding  machine,  is  intended  for 
accurate  sharpening  of  spirally  fluted  hobs  by  grinding  the 
faces  of  the  teeth.  The  mechanism  for  revolving  the  hob 
resembles  in  design  that  of  the  spiral  head  used  on  universal 
milling  machines.  Hobs  with  from  two  to  twenty  grooves  can 
be  ground,  index  plates  being  furnished  for  indexing  within 
these  limits. 

Screw  Driver:  Lynn  Tool  Forging  Co.,  260  Maple  St.. 
Lynn,  Mass.  This  tool  consists  of  a  very  substantial  handle 
and  is  provided  with  blades  specially  forged  and  inserted  by  a 
locking  arrangement   so   that  the   screw   driver  cannot  work 
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loose  from  llie  Uaiulle,  ami  the  iimioyiiiKi;  usually  met  with  on 
this  score  is  olimiuatod.  Three  blades  of  different  lengths 
and  widths  are  provided  with  each  handle.  The  blades  are 
forged  from  square  stock  so  that  a  wrench  can  be  used  on  the 
screw  driver  if  necessary. 

S.\M>  Blast  Xozzi.r::  Walter  Macleod  &  Co.,  Cincinnati,  O. 
This  nozzle  largely  overcomes  the  expense  and  annoyance  in 
connection  with  the  use  of  sand  blast,  due  to  rapid  wear  of 
the  nozzles.  Uy  a  special  construction  a  film  of  air  is  inter- 
imsed  between  tlie  sand  and  the  nozzle,  wliicli  in  an  effective 
manner  prevents  undue  wear.  The  device  works  by  suction, 
and  the  sand  reservoir  may  be  placed  at  any  convenient  point, 
as  the  nozzle  will  elevate  the  sand  to  a  point  up  to  50  feet 
above  the  sand  tank. 

Univicks.m.  Sheah:  C.  C.  Wais  Machine  Co.,  Cincinnati,  O. 
This  machine  is  desitined  particularly  for  boiler  makers  and 
structural  iron  workers  for  cutting  plates,  bars  and  angles 
of  even  and  uneven  lengths  of  legs.  The  changes  required 
and  the  loss  of  time  incident  to  cutting  ajigles  or  plates  on 
an  ordinary  punching  and  shearing  machine  are  eliminated. 
The  machine  is  built  in  five  sizes,  the  largest  adapted  for 
angles  G  x  6  x  1  and  7  x  7  x  %  inch,  and  to  cut  plates  %  inch 
thick.  The  smallest  will  take  angles  3  x  3  x  V^  and  4x4x% 
inch,  and  will  cut  14-inch  plates. 

Blue-puint  Washing  Machine:  Williams,  Brown  &  Earle, 
Philadelphia,  Pa.  This  machine  is  intended  to  accompany  the 
makers'  blue-printing  machine  mentioned  in  the  August  issue 
of  Machi.m;ry.  The  machine  is  attached  to  a  water  pipe  and 
takes  care  of  the  blue-prints  as  they  come  from  the  printing 
machine,  washing  them  and  passing  them  over  a  gas  drying 
arrangement;  the  prints  can  then  be  delivered  at  the  rear 
either  separately  or  in  a  continuous  roll.  In  connection  with 
the  electric  blue-printing  machine  referred  to,  four  feet  of 
prints  can  be  printed,  washed  and  dried  per  minute. 

Double  Crank  Press:  E.  W.  Bliss  &  Co.,  h  Adams  St., 
Brooklyn,  N.  Y.  This  machine  is  designed  for  accurate  cut- 
ting and  punching  operations  extending  over  the  entire  width 
of  large  sheets  which  are  fed  through  the  machine  from  front 
to  back.  The  safe  working  capacity  of  the  machine  is  from 
100  tons  for  operations  requiring  great  rigidity,  up  to  140  tons 
for  less  particular  work.  The  machine  can  be  provided  with 
an  automatic  feed  for  sheets  from  6  to  10  feet  wide  and  up  to 
40  inches  long.  It  is  driven  by  a  direct  connected  10  H.  P. 
motor  and  makes  18  strokes  per  minute. 

Hydraulic  Beam  Shear:  Watson-Stillman  Co.,  192  Fulton 
St.,  New  York  City.  This  machine  is  designed  for  cutting  1- 
beams,  channels,  flat  bars,  angle  irons  and  other  structural 
shapes,  and  may  be  used  for  cutting  round  sections  in  emerg- 
encies by  removing  the  regular  cutting  mechanism.  It  can 
also  be  readily  converted  into  a  powerful  hydraulic  press  for 
general  work.  The  machine  is  made  in  two  sizes  to  take 
beams  and  sections  having  the  longest  dimensions  15  and  24 
inches,  respectively.  It  is  hydraulically  operated.  The  weight 
of  the  smaller  size  shear  is  12,000  pounds,  and  that  of  the 
larger,  16,500  pounds. 

Automatic  Two-jaw  Chuck:  Cleveland  Chuck  Co.,  514  Gar- 
field Bldg.,  Cleveland,  O.  This  chuck  is  intended  as  a  substi- 
tute for  the  old  style  box  chuck.  It  is  mechanically  operated, 
but  its  action  is  similar  to  that  of  a  pneumatic  chuck,  while 
the  expense  of  installing  and  maintaining  an  air  supply  sys- 
tem is  eliminated.  The  gripping  action  is  accomplished  by  a 
rocking  movement  of  the  jaws,  effected  by  the  spreading  of 
the  rear  ends  by  the  axial  movement  of  a  conical  collar.  One 
pair  of  .laws  is  required  for  every  1/16  inch  difference  in  di- 
ameter of  the  work,  but  the  device  is  so  designed  that  the 
change  for  different  sizes  is  very  quickly  made. 

Ditii.L  Press  with  Universal  Table-  Robertson  Drill  & 
Tool  Co.,  Department  ■"),  Buffalo,  N.  Y.  This  machine,  known 
as  the  tilting  table  drill  press,  is  provided  with  a  table  which 
can  be  swung  to  any  position  in  the  vertical  plane.  It  is 
operated  by  worm  and  worm  gear,  and  graduations  up  to  90 
degrees  are  provided  so  that  the  table  can  be  set  accurately  to 
a  given  angle.  After  the  tablej  has  been  swung  into  an  angu- 
lar position  it  can  be  turned  on  its  center  bearing  so  as  to 
bring  the  work  to  any  position  under  the  drill.  It  can  be 
tilted  over  to  either  side  of  the  knee,  and  clamping  bolts  are 
provided  to  secure  it  firmly  In  any  position. 

Maciiim:  FDR  Testing  Hardness  of  Metals:  Tinius  Olsen 
&  Co.,  12tli  and  Buttonwood  Sts.,  Philadelphia,  Pa.  This  ma- 
chine is  designed  for  use  in  every-day  shop  practice  for  testing 
the  hardness  of  locomotive  tires  and  other  material  entering 
into  locomotive  construction.  The  test  is  made  by  means  of 
the  Brinell  method,  using  a  ball  which  is  sub.iected  to  a  stand- 
ard pressure  for  different  malerials.  A  dial  is  provided  where 
the  amount  of  penetration  of  the  ball  in  th(!  material  tested 
may  be  read  off  directly  without  calculations.  To  make  a 
test  with  this  machine  requires  less  than  a  minute.  Including 
the  time  necessary  for  inserting  and  removing  the  test  speci- 
men. 

Transmission  Devices:  Carl  M.  Wheaton,  9  Callender  St., 
Providence,  R.  I,  The  devices  brought  out  Include  a  self- 
oiling  bearing  in  which  the  oiling  device  consists  of  a  num- 
ber of  cork  balls  contained  In  tubes  and  lieUl  In  contact  with 


the  shaft  by  their  buoyancy  or  inclination  to  float  on  the 
oil;  a  method  of  hanging  shafting  in  rooms  with  high  ceil- 
ings, consisting  of  brackets  holding  a  pipe  which  in  turn 
supports  the  hangers;  a  clutch  pulley  where  centrifugal 
action  is  made  use  of  tor  throwing  out  a  counter-weight  hold- 
ing the  friction  surfaces  out  of  contact  except  when  forced 
into  position  by  the  clutch  lever;  and  a  loose  pulley  with 
special  oiling  arrangement. 

Hydraulic  Coping  Machine:  Watson-Stillman  Co.,  192  Ful- 
ton St.,  New  York  City.  This  machine,  designed  for  trim- 
ming structural  shapes,  small  pieces  of  plate  metal,  bar  iron, 
etc.,  is  especially  intended  for  use  in  steel  mills,  shipbuilding 
plants,  and  structural  iron,  boiler  and  locomotive  shops.  It  Is 
operated  by  hydraulic  pressure  and  consists  essentially  of  a 
heavy  steel  beam  or  lever  actuated  from  the  rear,  and  having 
the  forward  end  fitted  with  shearing  knives.  The  construction 
offers  a  large  number  of  cutting  combinations,  the  change  from 
any  one  of  which  can  be  made  in  less  than  a  minute's  time. 
The  machine  is  operated  by  a  foot  lever.  The  total  weight  of 
the  machine  is  4,700  pounds. 

Testing  Machine  of  1.200,000  Pounds  Capacity:  Tinius 
Olsen  &  Co.,  12th  and  Buttonwood  Sts.,  Philadelphia,  Pa. 
This  testing  machine  has  been  designed  for  the  new  testing 
labaratory  of  the  Rensselaer  Polytechnic  Institute  of  Troy, 
N.  Y.  The  method  of  weighing  the  load  is  a  departure  from 
all  previous  methods.  The  pressure  in  the  main  cylinder  is 
transmitted  to  a  diaphragm,  which  is  exactly  1/25  of  the  area 
of  the  main  press  cylinder.  The  pressure  on  the  diaphragm 
is  communicated  to  a  lever  system  terminating  in  a  standard 
dial  vernier  screw  beam.  As  the  transmission  of  pressure 
through  the  diaphragm  is  frictionless,  the  amount  of  pressure 
is  thus  weighed  with  great  accuracy. 

Double  Seamer  for  Cans:  Charles  Leffler  &  Co.,  49  Clymer 
St.,  Brooklyn,  N.  Y.  This  machine,  known  as  the  No.  21 
double  head  automatic  square  double  seamer,  will  simultane- 
ously double  seam  the  top  and  bottom  to  the  body  of  square 
and  irregular  cans,  such  as  cocoa  cans,  powder  cans,  etc.  The 
machine  is  entirely  automatic  and  can  be  operated  by  one  man. 
All  that  is  required  of  the  operator  is  to  put  the  cans  on  and 
off  of  the  machine  and  press  the  treadle.  Despite  the  com- 
plicated movements  required,  the  machine  works  as  easily  as 
single  end  machines,  and  runs  at  the  same  speed.  It  will  take 
work  up  to  8  inches  wide  and  12  inches  high.  It  is  possible 
to  double  seam  more  than  10,000  can  ends,  of  certain  shapes, 
per  day. 

Steam  Turbine:  E.  W.  Bliss  Co.,  5  Adams  St.,  Brooklyn, 
N.  Y.  This  steam  turbine  is  the  outcome  of  several  years  of 
experimenting;  as  far  as  possible  the  weaknesses  of  other 
turbines  have  been  avoided,  and  structural  strength  is  one  of 
the  main  features  of  the  design.  The  steam  is  expanded  com- 
pletely in  the  nozzles,  so  that  there  is  no  difference  in  pressure 
between  the  buckets  In  the  wheel  and  the  reversing  chamber, 
and  consequently  no  loss  from  leakage.  This  makes  it  pos- 
sible to  run  with  a  very  large  clearance  without  the  primary 
losses  in  efliciency  common  in  most  turbines  and  caused  by 
steam  friction  and  leakage.  The  turbine  is  made  in  types  for 
operating  both  condensing  and  non-condensing,  and  also  to 
run  on  exhaust  steam  from  reciprocating  engines. 

Speed  Reducer:  Foote  Bros.  Gear  &  Machine  Co.,  44  No. 
Carpenter  St.,  Chicago,  111.  This  device  is  designed  for  driv- 
ing machinery  running  at  relatively  low  speeds  from  a  source 
of  power  running  at  a  high  speed.  The  speed  reducer  known 
as  style  D  is  particularly  adapted  for  high  reduction  ratios, 
and  will  give  any  reduction  of  speed  up  to  60  to  1.  These 
reducers  can  be  furnished  in  seven  sizes,  in  capacities  from 
1  to  50  H.  P.  The  reduction  of  speed  is  obtained  through 
spur  gears,  but  the  design  provides  for  elimination  of  the 
usual  objections  to  a  spur  gear  speed  reducer  in  that  suffi- 
cient central  support  of  the  shaft  between  the  high  and  low 
speeds  is  provided.  There  are  no  rotating  parts  in  the  in- 
terior that  can  get  out  of  balance  and  cause  vibration.    . 

Flajie  Welding  OtiTFir:  Schaap  Flame  Utilities  Corpora- 
tion. 344  Cumberland  St.,  Brooklyn.  N.  Y.  This  apparatus  Is 
designed  for  the  purpose  of  fusion  welding  cast  iron,  alumi- 
num and  other  metals  by  the  heat  generated  by  combustion 
of  the  illuminating  gas.  The  special  novelty  of  the  device  is 
the  torch.  A  mixture  of  gas  and  air  under  high  pressure  is 
sent  through  thC)  tip  in  the  center  of  the  torch,  thus  generat- 
ing the  heat  for  melting  the  metal  to  be  welded.  A  mixture 
of  gas  and  air  under  low  pressure  is  forced  through  openings 
of  the  torch  which  surround  the  central  nozzle  and  this  mix- 
ture protects  the  central  jet  from  the  outside  atmosphere; 
for  this  purpose  the  torch  is  composed  of  five  tubes,  one  inside 
of  the  other,  with  a  space  between  each  for  the  low-pressure 
gas  to  pass  through. 

Drilling  and  Millino  Machine:  W.  R.  Knight  Machinery- 
Co.,  2019-2025  Lucas  Ave.,  St.  Louis,  Mo.  This  machine, 
known  as  the  No.  2  Knight  drilling  and  milling  machine,  is 
designed  with  the  object  in  view  of  furnishing  a  machine  on 
which  a  great  variety  of  both  drill  press  and  vertical  milling 
machine  work  can  be  done.  It  is  built  along  the  same  lines-- 
as  the  original  Knight  machine,  but  Is  Intended  for  much 
heavier  duty.  The  machine  is  particularly  advantageous  to 
use  tipon  work  which  requires  drilling,  boring  an<l  milling  op- 


70 


MACHINERY 


September,  1909 


erations  which  ought  to  be  done  at  a  single  setting  of  the 
work.  In  this  way  greater  accuracy  is  obtainable,  and  a  con- 
siderable saving  in  time  is  effected.  The  table  of  the  machine 
can  be  tilted,  and  is  mounted  so  as  to  permit  of  rapid  adjust- 
ment. This  permits  some  of  the  operations  required  to  be 
performed  at  an  angle  with  some  of  the  other  operations. 

Improved  Pipe  Machine:  Bignall  &  Keeler  Mfg.  Co..  Ed- 
wardsville.  111.  This  machine  is  designed  for  cutting  off  and 
threading  pipe  from  2iY^.  to  8  inches  inclusive,  and  has  been 
constructed  with  a  view  of  eliminating  rocking  gears  and 
clutches.  The  speeds  are  obtained  through  a  gear  box  and  a 
compound  sliding  gear  on  one  of  the  shafts,  a  speed  plate  at- 
tached to  the  box  showing  how  to  obtain  the  speeds  for  the 
various  sizes  of  pipe.  A  single  driving  pulley  is  used,  and 
the  belt  speed,  consequently,  is  constant.  The  die-head  is  of 
the  "low-down"  type,  placing  the  handles  and  die  lever  within 
easy  reach  of  the  operator,  and  is  equipped  with  a  special  ad- 
justing mechanism,  making  it  very  simple  to  operate.  The 
chucks  are  of  the  independent  type,  each  having  three  jaws. 
and  the  jaw  slides  are  graduated  and  easily  set  to  any  re- 
quired size  of  pipe.  On  the  rear  chuck,  the  slides  are  pro- 
vided with  flange  grippers  in  addition  to  the  regular  pipe 
grippers,  so  as  to  hold  flanged  work.  The  pipe  grippers  are 
of  hardened  steel,  are  dove-tailed  into  the  ends  of  the  slides, 
and  can  be  reftioved  and  sharpened. 

*  *  .  * 

HEAVY  TRAINS  ON  THE  VIRGINIAN  RAILWAY 
The  Virginian  Railway,  built  by  the  late  H.  H.  Rogers,  is 
probably  the  most  carefully  engineered  railway  in  the  United 
States,  if  not  in  the  world.  It  was  planned  with  the  idea  of 
making  a  locomotive  utilize  its  maximum  hauling  capacity 
from  the  coal  fields  in  the  Alleghanies  to  Tidewater.  It  was 
recently  announced  that  80  cars  of  100,000  pounds  capacity 
each  had  been  hauled  from  Alleghany  summit  to  Tidewater, 
the  total  weight  of  the  cars  being  4,310  long  tons.  This  record 
was  soon  beaten  by  a  train  of  ninety  cars  loaded  with  100.000 
pounds,  drawn  by  a  single  Mikado  type  locomotive.  The  total 
weight  of  the  train  approximated  7,000  tons.  The  maximum 
adverse  grade  is  about  0.2  per  cent,  compensated.  The  grades 
are  such  that  the  empty  cars  can  he  hauled  back  to  the  mines 
by  a  single  locomotive  in  trains  equivalent  in  length  to  the 
loaded  trains.  That  is,  a  locomotive  that  is  able  to  handle 
ninety  cars  to  Tidewater  is  able  to  haul  the  empty  cars  back 

to  the  mines. 

*  *     * 

PERSONAL 

Herbert  L.  Beeler  has  been  appointed  advertising  manager 
of  the  R.  K.  Le  Blond  Machine  Tool  Co.,  Cincinnati,  Ohio. 

C.  W.  Wrenshall,  superintendent  of  the  "Western  Steel  Car  & 
Foundry  Co..  has  been  made  general  superintendent  of  the 
Pressed  Steel  Car  Co.,  Pittsburg,  Pa. 

H.  E.  Longwell  has  been  appointed  consulting  engineer  with 
particular  jurisdiction  over  the  publicity  department  of  the 
Westinghouse  Machine  Co.,  East  Pittsburg,  Pa. 

W.  A.  Bole  has  been  appointed  assistant  manager  of  the 
works  of  the  Westinghouse  Machine  Co..  East  Pittsburg,  Pa., 
with  particular  jurisdiction  over  the  Trafford  Works. 

Otto  J.  Rantz,  formerly  in  charge  of  the  shop  work  at  the 
Haverford  College,  Haverford,  Pa.,  has  been  appointed  super- 
intendent of  the  Stephens  Industrial  School,  Lancaster,  Pa. 

John  Scott,  a  contributor  to  Machinery,  recently  was  pro- 
moted to  the  position  of  factory  inspector  of  the  Tomson  Co., 
Lowell,   Mass. 

H.  L.  Mills,  president  of  the  American  Specialty  Co.,  Chi- 
cago', has  just  returned  from  an  extensive  business  trip 
through  the  East. 

Hiram  Pruim,  for  nearly  ten  years  in  the  employ  of  the 
William  Hahn  Co.,  Chicago,  makers  of  flexible  shafts,  has 
been  made  superintendent. 

J.  E.  Stark,  formerly  with  the  Courier  Koeth  Mfg.  Co.,  has 
accepted  a  position  as  superintendent  of  the  Western  Wire 
Goods  Co..  of  Buffalo,  N.  Y. 

R.  L.  D.  Mackie,  formerly  with  the  Morgan  Construction 
Co.,  Worcester,  Mass.,  is  now  manager  of  the  high  pressure 
and  pipeage  department  of  the  W.  J.  Scholl  Co.,  Youngstown, 
Ohio. 

W.  S.  Heger,  of  the  Allis-Chalmers  Co.,  who  was  formerly 
assistant  to  the  president,  has  been  placed  in  charge  of  the 
company's  interests  in  southern  California,  with  headquarters 
at  Los  Angeles. 

.  Harold  O.  Rugg.  a  graduate  of  Dartmouth  College,  and  now 
in  the  employ  of  the  Missouri  Pacific  Railway,  has  been  ap- 
pointed instructor  in  civil  engineering  in  the  James  Millikin 
University  at  Decatur,  111. 

S.  H.  Reck,  of  the  Rockford  Drilling  &  Machine  Co.,  Rock- 
ford,  111.,  sailed  from  New  York  August  26  on  the  La  Lorraine 
for  a  two  months  trip  in  Europe.     Mr.  Reck  expects  to  visit 


the   various   machine   tool   agencies   in   England   and   on   the 
continent. 

P.  C.  Armstead,  supervising  engineer  of  the  stoker  depart- 
ment of  the  Westinghouse  Machine  Co.,  who,  for  a  number 
of  years,  has  been  located  at  East  Pittsburg,  Pa.,  has  moved 
his  headquarters  to  the  Westinghouse  Works,  Attica,  N.  Y., 
where  the  stokers  are  manufactured. 

Charles  M.  Robertson,  formerly  superintendent  of  the  Col- 
burn  Machine  Tool  Co.,  Franklin,  Pa.,  will  henceforth  he 
associated  as  special  representative  and  expert  with  the  E.  L. 
Essley  Machinery  Co.,  62  Waet  Washington  St..  Chicago,  sell- 
ing agent  for  the  Colburn  Machine  Tool  Co.  Mr.  Robertson 
has  a  large  and  varied  experience  in  the  manufacturing  and 
selling  of  vertical  boring  mills. 

W.  R.  Chapin,  who  has  been  for  five  years  connected  with 
the  Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio,  has  engaged 
with  E.  C.  Atkins  &  Co.,  saw  manufacturer,  Indianapo- 
lis, Ind.  While  with  the  Cleveland  Twist  Drill  Co.  Mr. 
Chapin  was  in  charge  of  the  chemical  laboratory,  heat  treat- 
ment and  experimental  departments,  and  will  have  a  similar 
position  with  E.  C.  Atkins  &  Co. 

Charles  T.  Hawley.  of  Gardner,  Mass.,  has  been  appointed 
assistant  examiner  in  the  patent  office  at  Washington,  and 
has,  therefore,  resigned  from  an  important  position  with  the 
Simplex  Time  Recorder  Co..  of  Gardner,  Mass.  Mr.  Hawley 
has  been  active  as  an  inventor,  and  was  formerly  connected 
with  the  experimental  department  of  the  Draper  Machine  Co. 
of  Hopedale,  Mass.  He  graduated  in  189S  from  the  Worcester 
Polytechnic  Institute. 

E.  H.  Fish,  well  known  to  the  readers  of  Machinery  as  a 
frequent  contributor  to  its  columns,  has  been  elected  director 
of  the  new  Worcester  Independent  Industrial  School.  For 
nine  years  Mr.  Fish  was  associated  with  his  father,  Henry  C. 
Fish,  in  the  machine  tool  manufacturing  business  in  Wor- 
cester, producing  a  line  of  engine  lathes.  Later  he  went  to 
the  Worcester  Polytechnic  Institute — from  which  he  gradu- 
ated in  1S92 — as  instructor.  He  has  been  instructor  in  vari- 
ous subjects,  and  his  experience  in  this  work  make  him  par- 
ticularly fitted  to  take  charge  of  a  trade  school  designed  pri- 
marily for  the  education  of  mechanics. 

*     *     * 

OBITUARIES 

T.  H.  Sears,  builder  of  machinery.  Holyoke,  Mass.,  died  July 
30.  aged  fifty-eight  years. 

Fred  W.  Rldlau.  treasurer  of  the  Superior  Grate  Co.,  of 
Springfield,  Mass.,  died  July  27  at  the  age  of  thirty. 

Levi  M.  Brown,  who  for  more  than  thirty  years  was  superin- 
tendent of  the  Gilbert  &  Barker  Mfg.  Co.,  Springfield,  Mass., 
died  July  15  at  the  age  of  seventy-three. 

John  Moore,  superintendent  of  the  machine  shops  of  the 
Carnegie  Steel  Co..  at  Bellaire,  Ohio,  died  by  accident  at 
Wheeling,  W.  Va.,  July  26. 

Henry  Mitchell,  well-known  as  ar  engraver  of  seals,  medals 
and  coats  of  arms,  died  at  his  home  in  Chelsea,  Mass.,  August 
1,  in  his  seventy-fourth  year.  He  entered  the  service  of  the 
United  States  Government  as  official  engraver  in  1868,  and  en- 
graved the  medals  for  the  Centennial  Exposition,  1876.  before 
he  was  thirty  years  old. 

John  Morse  Ordway  died  at  his  home  in  Saugus,  Mass.. 
July  5,  at  an  age  of  eighty-six  years.  He  was  a  graduate  of 
Dartmouth  College  in  the  class  of  1844.  and  was,  up  to  three 
years  ago.  professor  at  Tulane  University,  New  Orleans.  He 
iias  also  been  a  member  of  the  faculty  of  the  Massachusetts 
Institute  of  Technology. 

David  H.  Gildersleeve,  mechanical  engineer,  died  at  his 
mother's  home,  104  Montague  St..  Brooklyn,  July  30,  aged  forty- 
one.  For  five  yeai's  Mr.  Gildersleeve  was  sales  manager  for 
the  C.  W.  Hunt  Co.  Early  in  1909  he  became  vice-president  of 
the  Waters,  Gildersleeve,  Colver  Co.,  in  the  shipbuilding  and 
marine  machinery  business.  He  is  survived  by  a  widow  and 
two  children. 

Leffert  Lefferts  Buck,  a  well-known  civil  engineer,  who  was 
associated  with  Roebling  in  the  building  of  the  Brooklyn 
bridge,  and  who  was  engineer  of  the  Williamsburg  bridge 
across  the  East  River,  New  York,  died  at  Hastings,  N.  Y.. 
July  17.  Mr.  Buck  also  designed  two  steel  arch  bridges  across 
the  Niagara  river,  and  had  direction  of  many  other  engineer- 
ing works  of  note  both  in  this  country  and  South  America. 

Roderick  Perry  Curtis,  president  of  the  Curtis  &  Curtis 
Co.,  Bridgeport,  Conn.,  died  at  Southport,  Conn.,  August  9, 
aged  fifty-nine,  as  a  result  of  Injuries  received  in  an  auto- 
mobile collision  at  Westerly,  R.  I.,  a  few  weeks  previous. 
Mr.  Curtis  was  born  in  New  York,  from  where  his  family 
moved  to  Southport,  Conn.,  in  1868.  In  1882  he  founded,  with 
William  D.  Forbes,  the  firm  of  Forbes  &  Curtis,  for  the  manu- 
facture of  the  Forbes  patent  die  stock.  In  1887  the  Forbes 
interests  were  taken  over  by  Mr.  Lewis  B.  Curtis  and  the 
firm  of  Curtis  &  Curtis  formed  to  continue  the  business.  In 
1900  the  firm  was  incorporated  under  the  name  of  the  Curtis 
&  Curtis  Co.  Mr.  Curtis  was  also  director  of  several  other 
manufacturing  corporations. 
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Albert  A.  Pope 

Albert  A.  Pope,  pioneer  bicycle  manufacturer  of  tbe  United 
States,  died  at  his  summer  home  in  Cohasset,  Mass.,  August 
10.  He  was  born  in  Boston  in  1843,  and  at  the  age  of  nineteen 
he  joined  the  volunteer  force  of  the  Union  army,  and  was 
made  lieutenant-colonel  in  1865.  In  1876,  at  the  Centennial 
exposition  in  Philadelphia,  he  first  saw  a  bicycle.  Early  in 
1S77  he  organized  the  Pope  Mfg.  Co.,  and  as  soon  as  the  com- 
pany was  organized  he  went  to  Europe  to  study  the  develop- 
ment of  the  bicycle  and  its  possible  manufacture  in  America 
In  1878  he  placed  an  order  for  the  manufacture  of  bicycles 
with  the  Weed  Sewing  Machine  Co.,  which  concern  he  finally 
bought  out,  merging  it  with  the  Pope  Mfg.  Co.  The  business 
grew  rapidly  until,  after  twenty  years,  it  comprised  five  large 
factories.  In  1896  Col.  Pope  formed  the  Columbia  Electric 
Vehicle  Co.,  of  Hartford,  Conn.  In  1899  the  Pope  Mfg.  Co.  was 
absorbed  by  the  American  Bicycle  Co.,  but  In  1903  the  Pope 
Mfg.  Co.  was  re-organized,  and  the  factories  became  largely 
devoted  to  the  building  of  automobiles.  A  lull  in  the  motor 
car  business  proved  unfortunate  for  the  company,  and  after  a 
period  of  financial  readjustment,  the  company  was  again  re- 
organized and  incorporated  last  December  under  the  laws  of 
Connecticut.  Col.  Pope  was  prominent  in  many  other  indus- 
trial undertakings,  and  was  also  a  director  of  several  banks 
and  other  corporations. 

Frank  L.  Bliss,  president  of  the  Ajax  Iron  Works,  Corry, 
Pa.,  died  in  Corry,  August  3.  Mr.  Bliss  was  active  in  the 
management  of  the  company  since  its  organization. 


COMING  EVENTS 

Septemt)or  14-16,  FoArtoonth  .-innual  convention  of  the  Inlcrnjition.nl 
Association  of  Municipal  KIcctricians,  Atlantic  City,  N.  .T.  Frank  T. 
Foster,  secretary,  Cornins,  N.  Y. 

September  2.')-October  !). — Hudson  Kultnn  celebration  ot  the  tbrec- 
hundreiith  anniversary  of  the  discover.v  of  the  Hudson  Kivi'r  by  Hen- 
drick  Hudson  In  IGOtl,  and  the  one-hundredth  anniversar.v  of  the  suc- 
cessful application  of  steam  to  the  navigation  of  the  Hudson  River 
in  1807.  The  headquarters  of  the  cnmniission  are  in  the  Trihnne 
building.  New  York  City,  General  Siewart  L.  Woodford,  president, 
and  Mr.  Henry  W.  Sackett  secrelar.v.  The  commission  solicits  the 
lonn  of  collections  of  machinery,  models,  books,  etc.,  having  a  bearing 
on  the  history  of  early  steam  navigation  in  the  United  States. 

September  27-October  1. — Autumn  meeting  of  the  H'on  and  Steel 
Institute,  London.  G.  C.  Lloyd,  secretary,  2S  Victoria  St.,  London, 
S.   W. 

October  .'t-O. — St.  Louis  Centennial  Week,  St.  liOuls,  Mo.  Balloon, 
airship  and  aeroplane  races  will  be  arranged  under  the  auspices  of 
the  .Vero   Club   of   St.    Louis. 

October  4  8. — Annual  conventions  of  the  American  Street  and  Inter- 
urban  Railway  Association,  .Vmerlcan  Street  and  Iiiternrli:ni  Hallway 
Accountants  Association,  Arai'rican  Street  and  Intcrurbnn  Hallway 
Knglneering  .\ssociation,  American  Street  and  Inferurliau  Hallway 
Claim  Agents'  Association.  American  Street  and  Internrljan  Hallway 
Tiansportatlon  and  TralKc  .\ssoclatlon.  American  Street  and  Inter- 
urlian  Railway  Manufacturers'  Association,  at  Denver,  Col.  Hernard  V. 
Swi'nson,   secri'turv   and   treasurer.   2!!   West  :i!ith   St.,  New   York. 

tietober  IL'-l.'J. —  Convention  of  National  Machine  Tool  ISuildrM's'  Asso- 
ciation, New   York.     I'.  K.  Montanus,  secretary,  Springfield,  Ohio. 

October  14. — MACiiiNKtiv'.s  seventh  annual  outing. 

April  l-.Iune  .'30,  1010.— American  lOxpositlon  in  Berlin  to  stimulate 
trade  relations  with  (iermany  and  American  export  business  generally. 
The  exposition  will  be  held  in  the  Fxiiosltlon  I'alaee,  having  110,000 
square  feet  floor  space.  .Max  Vlewger,  American  manager,  ."jO  Church 
St.,  New  York. 

NEW  BOOKS  AND  PAMPHLETS 

VMt'iiicA.v  Sociivrv  111-  r.NniNi'tciiiNO  CciNTiiAcrniis,  Park  Row  Bulld- 
iiig,  New  York.  .luurnal  containing  the  constitution  and  list  of 
members. 

.AMEBICAN     SOCIIOTY     OF     MECIIANirAI.     KN(!INHltKS.     20     W.      I'.tllh      St., 

New  York.  Pocket  list  of  the  :!,(!Rn  members,  Inclndlng  the  life 
members.  The  list  aiipears  In  a  new  torm,  heller  adaptnl  to  the  side 
pocket  than  the  former  shape.  It  being  I  ' i  xdVi  Inches,  nr  'standard" 
pocket -liook  9l7e. 


DlCTlONAUV    OF    CllK-MlCAI.    AMI    .M  KTAI.I.IIKCIOAI.    MaTHKIAI..        18'-    pages, 

4M)X7V''  Inches,  rubllsheil  bv  the  EUvlni-Vhciiiiciil  and  Melal- 
UirBicur/iulimlni.  2.'i9  W.  :i:(lh"St.,  New  York  City.  Trhe  ,$0..jI  . 
Tills  dictionary  contains  an  aliiliahellcally  arranged  list  ot  chemlca 
and  meialUirgical  niachlner.s  appliances  and  material,  manufactini'U, 
and  sold  bv  adv.Ttlsers  in  the  Elcc.tru-Vlicmhia  tind  Metunuri;ii:nl 
liidiisliii.  it  is  divided  Into  iluc'c  sections,  the  llrst  or  main  section 
lielng  a  dictionary  of  Industrial  suiiplies,  the  second  section  giving  a 
tindlng  list  ot  raamifai'turers  of  measuring  Instrumenls  and  laboratory 
supplies,  while  the  llilril  eeclion  is  given  up  to  a  professional  dictionary 
ot  metallurgical,  anal,\  Ileal  and  engineering  chemists,  consulting  engi- 
neers antl  i>atent  lawyeis. 

WORKSIKU'    ItECEirTS    FOB    MANUFACTURERS    AND    SCIK.'MTIFIC    .\.\I ATEUllS. 

Volume  1.  5:)2  pages,  4%3c7i/i  inches.  I'ubllshed  by  Spon  & 
Chamberlain,  12:i  Liberty  St.,  New  York.  I'rice  1(11.50 
The  older  edition  of  "WoiUslmp  Receipts"  has,  during  the  past  few 
years.  gri>wri  Into  live  bulky  volumes,  and  the  present  edition  there- 
fiue  has  lieen  thoroughly  revised  and  a  great  number  ot  the  receitits 
that  seemed  ol  solele  have  been  omitted.  The  remaining  matter  has 
then  been  carefully  revised.  The  arrangenunt  of  the  book  is  alplia- 
betieal,  and  the  present  volume  treats  of  subjects  from  .ycetyleiie 
Lighting  to  Drying.  Outside  ot  the  alphabetical  arraugcmcnt  of  siib- 
jeels,  a  very  complete  ind.'X  is  given,  wiiich  will  be  ot  considerable 
aid  in  finding  certain  sub.iects  which  have  not  been  given  a  special 
heading  in  the  main  text. 

Fl,E.MENTARY    PRINCH'I.ES    OF    IXDUSTRIAE    DRAWING.       By    GeorgC    JepSOH. 

2!)   pages,   8x6   inches.      11    iilates  of   illustrations.      Published    b.v 
the  author,  Roslindale,  Iloslon,  Mass.  .  .    ,     ^  .   ,    , 

The  oliieet  of  this  book  is  to  in-.sent  the  subject  of  industrial  draw- 
ing by  such  a  method  that  the  student  will  master  the  fundamental 
principles  without  a  great  deal  of  preliminary  study.  Special  ellorts 
have  lieen  made  to  make  the  descriptive  matter  as  short,  simple  and 
concise  as  possible,  and  to  let  the  drawings  largely  explain  the  princi- 
ples Involved.  The  hook  should  be  of  great  value  to  beginners  as 
well  as  to  teachers  of  !;cMmietrieal  cirawing,  who  desire  to  get  a  clear 
eoneeplion  ot  the  simidicity  of  the  sub.iect  when  viewed  trom  the 
position  of  the  practical  user  of  mechanical  drawing,  rather  than  trom 
the  point  of  view  of  the  mathematician  or  student  of  the  theory. 
A  Primer  of  the  Calculus.  I!y  E.  Sherman  Goiild.  122  pages, 
:>,%  \  6  inches.  24  line  engravings.  Published  by  D.  Van  Nostrana 
Co.,  New  York.     Price  .$0.00.  .  , 

This  book,  which  is  at  present  in  its  fourth  edition,  is  No.  11-  ol 
the  Van  Nostrand  Science  Series.  The  work  treates  of  calculus  as 
far  as  the  flril  differentials  of  algebraic  functions  of  one  independent 
variable,  and  iheir  corn  spending  integrals.  It  is  thus  restricted  to 
the  first  principles  ot  the  suh.iect,  but  within  its  limits,  however  it 
is  rc'asonablv  complete  and  gives  the  beginner  a  clear  idea  ol  the 
far-reaching 'importance  ot  calcuUis.  even  in  its  elementary  steps,  i  ne 
book  may  well  be  recommended  to  students  who  want  to  acquire  a 
general  working  knowledge  of  calculus  and  desire  to  become  tamiliar 
with  its  fundamental   principles. 

Steam  Power  Plant  Pipinc,  Systems.  By  WMlIiam  L.  Morris.  490 
pages.  6x91.4  inches.  :iSO  engravings.  Published  by  the  McGraw- 
Hill  Book  Co.,  New  York.  Price  -?5,  ,,„»■„„  „„/i 
In  this  work  the  author  has  taken  up  the  design,  installation  and 
operation  of  piping  systems  for  power  stations  giving  a  detailed  una 
consecutive  treatment  of  the  entire  sub.iect  Only  such  .Pai'ts  of  the 
power  plant  are  dealt  with  as  are  directly  related  to  the  piping  system, 
'l-he  design  of  boilers  and  engines  has  not  been  touched  upon,  as 
being  outside  the  limits  of  the  treatise,  but  their  operation  has-been 
covered.  All  auxiliary  apparatus. in  the  pipe  circuit  between  the 
boiler  and  engine  and  in  the  various  piping  s.vstems  for  steam,  oil, 
air,  etc.,  are  also  described,  and  their  general  design  discussed.  The 
book  embodies  the  personal  experience  of  the  author  a"."!  is  written 
from  his  own  point  of  view.  The  main  subjects  of  w.hich  the  book 
treats  are  as  follows;  Piping  diagrams  and  systems  ;  condensers  and 
heaters:  live  steam  drips;  blow-off  and  exhaust  Pipips;  ,*"',„'^"S 
oiling  systems ;  oil  and  water  purifying  system.s ;  deta.  s  of  piping 
arrangements  tor  live  steam,  vacuum  and  atmospheric  exhaust,  boiler 
feed  tire  pump  suction,  heater  water  supply  and  condensation,  air 
and  vacuum  lines;  city  water  piping;  artesian  water  piping;  fire 
service  piping;  hydraulic  elevator  piping;  tile  sewers  and  sundry 
minor  piping  details. 

CATALOGUES  AND  CIRCULARS 

Trexton  Encine  Co..  Trenton,  N.  .T.  Catalogue  illustrating  the 
Reeves  compound  and  single  cylinder  steam  engines.  „     ,       „. 

PunTECTivB  Ventilator  Co.,  120-i:;.'i  Fulton  St.,  New  York.  Circu- 
lar and  leaflets  advertising  protective  window  ventilators. 

\MFUICAN  Blower  Co.,  Detroit.  Mich.  Card  advertising  the  Detroit 
trap  system  for  boiler  feed,  water  lift  and  coil  drainage. 

FtR'rii-STERLiNcSrEEL  CO.,  E.  S.  .Iackman  &  Co.,  agents,  Chicago. 
III.     Circular  of  Blue  Chip  high-speed  steel. 

Ingeksoll-Rand  Co.,  11  Broadway.  New  York.  Catalogue  describ- 
ing the  construction  of  rock  drills  and  drill   mountings. 

H  W  ,Iotins-Manville  Co.,  HIO  Williams  St.,  New  York.  Folder 
describing  safety  blow  off  sectional  pipe  covering,  giving  price  list 
and  directions  for  applying  the  covering  to  pipes. 

Suciio  Filter  Co..  42  Broadway.  New  York.  Catalogue  ot  Sucro 
water  coolers  and  tillers,  and  (ittration  plants,  showing  a  number  or 
Interesting  devices   for-  purification  of  drinking  water. 

American  Tai'  &  Die  Co.,  (ir.enfleld,  Mass.  Catalogue  No  3  of 
"Adamantine"  screw  idates,  "Ka^le"  brand  taps  and  <li';s.jt"cks  and 
tap  wrenches;  al.so  pipe  tools,  comprising  stocks,  taps  and  leamers 

AHunrr  Ball  Co.,  14  Hicks  St.,  Hartford,  Conn.  iMreular  descr  bing 
the  use  of  the  Abbott  steel  balls  for  tinishmg  metal  goods  h,\  the  burn- 
ishing and  tumbling  process,  using  the  Alibolt  tumbling  barivl. 

f:  W.  BLISS  Co..  r,  Adams  St.,  Brooklyn,  N.  Y.  Catalogue^  of 
Bliss  steam  turbines,  describing  the  construction  ot  the  Bliss  turbine 
and  calling  attention   to  the  advantages  ot  turbines  over  reciprocating 

Fuller  &  Johnson  Mfg.  Co..  Madison,  Wis.  Circular  illustrating 
and  describing  the  Fuller  &  .Johnson  diaphragm  bilge  pump  outfits  A 
general  descrfptlon  of  tbe  engine  and  pump  is  given,  and  the  cost  ot 
operation  is  stated.  t,,    m  u    r-   ~in.,,i 

.Tno.  Hy.  Andrew  &  Co..  Ltd.,  Toledo  Steel  Works  Sheffield,  England. 
BookU't  giving  information  relallns-to  the  Toledo  high  speed  steel  and 
Instruelions  regarding  its  hardening,  together  with  notes  on  the  lorg- 
lAg  and   lemiierlng  of  the  regular  Toledo  carbon   tool    steel. 

Keuffel  &  EssKR  Co.,  Hoboken,  N.  .1.  Leafiet  eal  ing  attention  to 
the  fact  that  during  the  summiu-  months  quick  iirlntlng  blue-print 
paper  should  not  be  carried  In  stock  more  than  one  month  because 
the  heat  and  moisture  at  this  time  ot  the  year  Is  detrimental  to  the 

'"'f^NERAL  Ei.E.-Tiitr  CO..  Schencclady,  New  York  Bulletin  No.  4075, 
describing  and  illustrating  a  new  single-phase  Induction  motor  of  the 
repulsion  Induellon  type,  designated  as  the  type  RI.  Bulletin  No. 
4677.  containing  data  relating  to  the  Sprague  General  Klectrlc  1  ype  M 
system  of  control.  „     ,   „■      »        v     v 

Russell,  BuRPSALf.  &  Ward  Bolt  &.  Ni"'',  .•^.V-,!?"'"',  Chester.  N  V 
catalogue  of  holts  and  nuts,  comprising  Phlhjdephla  turned  head 
,agle  carriage  b.dts.  turned  bevel  head  carriage  bolts,  loom  bolts,  eld 
I.unehed  sipiare  and  hexagon  nuts,  square  head  cap  screws,  machine 
screws,  rivel   heads,  etc. 
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The  Accuracy  of  All  Gears  Cut  in  Our  Gear 
Cutting  Department  Constitutes  Their         i 
Most  Important  Characteristic  j| 

This  department  is  well  equipped  for  the  rapid  production  of  all  sizes  of  Spur 
Gears  up  to  75"  in  diameter;  Spiral  Gears  up  to  38"  in  diameter;  and  Worm 
Wheels  up  to  84"  in  diameter. 

The  accompanying  cut  shows  a  , 

B.  &  S.  No.  6  Automatic  Gear  Cutting  Machine 

cutting  a  spur  gear  74.81"  in  diameter,  8"  face,  ha\ing  102   teeth  of  2.26"  pitch.     M 
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Supplement  to  MAC) 

Formulas  and  Tables  for  the  Articles  in  this  number  entitled  "Formulas  fof 


FORMULAS   FOR   CONE  CLUTCHES 


H.P.  =  horse-power  frar7smifted, 
A'=  reyolufions  of  crank-shaff per minufe, 
r  =  mean  radius  of  fricf/'on  conn,  in  inches, 
rj  =  large  radius  of  fricfion  cone,  in  inches, 
/J  =  small  radius  of  fricfion  cone,  in  incfjes, 
R,  =  oufside  radius  of  leaf  her  band,  in  incftes. 
/?2=  inside  radius  of  leaf  fie  r  band,  in  inches, 
V  =  velocify  of  a  poinf  af  d/sfance  r  from  fhe  cenfer.  in  feef 

per  minufe, 
F  =  fangenfial  force  acfing  a  f  radius  r,  in  pounds, 
P^=  fofaf  normal  pressure  befyyeen  cone  surfaces,  in  pounds, 
fs  =  Spring  pressure,  in  pounds, 

or=  angle  of  clutch  surface  ivifh  axis  of  shaff  =  7  fo  13  decrees, 
(3  =  included  angle  of  cJufch  leaf  her,  fvhen  developed,  in  degrees, 
■f  =  coefficienf  of  fricfion  =  O.ZO  fo  0.2S  for  greasy  leather  on  iron, 
p  =  alloivable  pressure  per  si^uare  inch  of  leaf  her  band  =  / 

fo  8  pounds, 
W=  widlh  of  clufch  leaf  her,  in  inches. 


Developmenf  of 
Clufch  Leafher. 


Cone  Clufch. 
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Engagement  with  some  slip  ^ 
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Engagement  without  slip: 


A  =  - 


Ps 


Zrtrp 


Ps  = 


^    sin  Oc -h  f  cos  ck 
H.Px  630ZS(sin<x  tfcosOi) 
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Contributed  by  C.  A.  Schaefer 
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THE  DESIGN  AND  MANUFACTURE  OF  A  HIGH-GRADE  MOTOR  CAR* 


RALPH  B.  PLANDBRSt 


FOUR  years  ago.  at  the  New  York  Aiildiiuihile  Sluiw.  the 
writer's  attention  was  first  atlraeled  to  tlie  Stevens- 
Duryea  niaehine,  partieularly  from  the  standpoint  of 
(lesiRH.  It  exiiibiled  a  thorougluiess  and  consisteney  in  the 
proportions  and  arransement  of  its  nieehanisni,  which  was  at 
that  time  niucli  rarer  in  antnninbile  eonslrnction  than  now. 
The  Rood  impres- 
sion then  produced 
has  been  deepened 
by  a  recent  visit  to 
the  factory,  where 
the  management 
very  courteously 
granted  the  free- 
dom of  the  shop, 
and  answered 
without  a  quiver 
or  quahn  all  the 
questions  that  a 
prying  editor  could 
think  to  ask.  Some 
of  the  results  of 
this  visit  are  here 
set  forth. 

The  Factory  and 
its  Product 

The  shops  of  the 
Stevens-Duryea  Co. 
are  located  at 
C  h  i  c  o  p  e  e    Falls, 


Duryea  "Big 


Fig.   1,     St 

near  Springfield,  Mass.,  in  part  occupying  buildings  origi- 
nally used  by  the  Spauldiug  bicycle  factory.  The  business 
was  founded  by  Mr.  J.  Frank  Duryea  and  Mr.  William  H. 
Remington,  who  began  experimenting  with  automobiles  in 
1892.     Mr.  Irving  H.  Page  later  became  interested  in  the  work, 


cliines   are   identical,   thus   sinipllfying   llie   inannl'acl  ure   to   a 

niai'ked   extent. 

Description  of  40  H.P.  Six-cylinder  Macliine 
Without  doubt   there  are  many  readers  of  Macuinkry  who 

are  quite  familiar  with  tlie  automobile  as  a  machine.     There 

are  as  many   who  are  not,   however,  so   if  the  knowing  ones 

will  skip  the  next 
four  or  five  pages, 
they  will  come  to 
an  article  relating 
to  manufacturing 
methods,  which 
will  doubtless  be  of 
more  value  to 
them.  The  aver- 
age reader,  how- 
ever, should  be  in- 
terested in  an  ele- 
mentary descrip- 
lion  of  this  car, 
which,  except  for' 
certain  important 
details  which  will 
be  mentioned,  may 
be  taken  as  typica^ 
of  the  design  of 
high-grade  cars  in 
general. 

In     Fig,     I     is 

Six"  Motor  Car,  loio  Mudci  showu  a  side   view 

of  the  "Model  Y,"  40  horse-power,  six-cylinder  machine,  with 
36-inch  wheels  and  142-inch  wheel-base.  An  automobile  may 
be  divided  into  two  parts — the  body  and  the  "chassis."  The 
former  is  the  product  of  the  carriage-maker's  art,  the  latter 
of  the  mechanic's  and  engineer's.    The  chassis  of  this  machine 


Pig.  2.   Side  View  of  Car  with 

and  his  firm,  tlie  .1.   Stevens  Arms  and  Tool  Co.,  commenced 

making  cars  for  the  marl»et  in  1899.     The  business  grew  so 

rapidly  that  it  was  found  wise  in  1905  to  organize  a  separate 

firm — the  present  Stevens-Duryea  Co. 

These  shops  are  at  jjresent  building  a  40  H.  P.  six-cylinder 

niaehine,  a  ■'light   six,"  ."iT)  H.P..  and  a  four-cylinder   24   11.  P. 

car  made   In    two    lengths   of   base.     Many   of   the   engine   and 

transmission  parts  of  the  40  II.  P.  and  the  four-cylinder  ma- 

•  Kor  fiirllicr  liil'cumnlliin  mi   llilv.  suh.jfct,  see   "Mnclilncs   nnd  Tools 
for  Auldmiililli'  MiiniilMcl  iii'i',"  .limo.  IDOll,  nnd  nrdolcs  Ihoi'o  rormTOil  to. 
t  ABKoelalc  Kdltoi'  cjf   Maciunkby. 


Body  Removed,  showing  Chassis 

is  shown  in  Figs.  2  and   ".  to  wliieli  reference  should   mnv  be 
made. 

The  mechanism  and  boily  of  the  car  are  supporli'd  by  a 
frame  whose  side  members,  of  chromo-nickel  steel,  are  shown 
at  ^1.  These  are  connected  by  four  cross  pieces,  and  are  sup- 
ported on  the  front  and  rear  axles  by  the  spring  connei'tions 
shown.  The  cross  pieces  are  also  pressed  from  ehronuMiickel 
steel,  and  are  hydraulically  riveted  to  the  side  frames.  A  plat- 
form spring  suspension  is  used  at  the  rear,  hung  on  eonneeling 
shackles  designed  to  overcome  the  side  roll  met  when  round- 


82' 
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ing  curves  in  large  and  fast  cars.  The  springs  are  made  froiti 
steel  selected  arter  careful  tests  of  both  American  and  im- 
ported materials.  The  cost  of  the  brand  selected  was  far  In 
excess  of  the  nearest  competitor,  but  it  gjive  an  endurance 
under  repeated  shock  and  reversal  of  stress  not  met  with  in 
any  other  make. 

On  the  chassis  frame  are  mounted,  first  the  radiator  B.  next 
the  engine  C,  then  the  dash-board  D  with  its  steering  and  con- 


per  hundredweight  of  load.  It  also  permits  the  power  plant 
to  be  assembled  as  a  whole  and  to  be  bolted  in  place  without 
fitting.  This  construction,  which  is  the  distinctive  point  in 
the  design  of  this  motor,  has  been  successfully  followed  by 
the  builders  for  the  last  five  years,  and  it  is  one  of  the  things 
■which  serve  to  give  an  attractive  mechanical  appearance  to 
the  whole  mechanism.  Only  one  double  set  of  universal  joints 
is  required,  that  connecting  the  propeller  shaft  with  the  trans- 


/^/ic»we»y/^y 


trolling  mechanism,  the  clutch  and  speed  change  mechanisms 
at  E  and  F  respectively,  the  gasoline  tank  G.  the  muffler  H 
for  the  exhaust,  the  propailer  shaft  ./  for  transmitting  the 
power  to  the  rear  axle,  and  the  rear  axle  with  its  differential 
gearing  at  K. 

The  Unit  Power  Plant,  with  Three-point  Support 
The  engine  is  shown  more  clearly  in  Figs.  4  and  5,  which 
show  the  "unit  power  plant"  form  of  construction,  one  of  the 


Fig.  4. 


important  original  features  of  the  design.  This  peculiarity 
consists  in  mounting  the  engine,  clutch,  and  transmission 
casings  as  a  single  rigid  member,  supported  by  a  three-point 
hearing  on  the  flexible  frame.  Supports  L  bear  on  the  two 
side  frames,  while  pivot  HI  is  riveted  to  one  of  the  cross 
pieces.  This  allows  the  W'hole  of  the  contained  mechanism 
to  rim  without  distortion  or  bending,  even  on  roads  which 
rack  the  frame  severely,  and  thus  results  in  less  friction  and 
lighter  structural  parts,  giving  a  high  available  horse-power 


Pig.  3.    Top  View  of  Chassis,  sbowlng  Arrangement  of  the  Mechanism 

mission  gearing  at  one  end,  and  the  differential  gearing  at  the 
other. 

The  cylinders  are  grouped  in  three  two-cylinder  castings  C. 
bolted  to  the  crank  case  y.  As  is  common  with  internal  com- 
bustion engines  in  ordinary  practice,  they  are  water  jacketed, 
there  being  a  continuous  circulation  from  radiator  B  through 
centrifugal  pump  0  and  pipe  P  to  the  water  jackets,  thence 
back  again  through  the  return  pipe  Q  to  the  top  of  radiator  B. 
Here   the  heated   water    is   cooled   by   passing  through   sheet 

metal  channels,  having  a  large  ra- 
diating surface  exposed  to  the 
draft  of  wind  produced  by  the 
passage  of  the  machine  through 
the  air.  This  draft  is  increased 
by  an  aluminum  fan  R,  belted  to 
the  pulley  on  the  outside  of  fly- 
wheel S.  An  automatic  tighten- 
ing arrangement  assures  a  serv- 
iceable drive  throughout  the  life 
of  the  belt. 

It  should  be  mentioned  that 
the  placing  of  the  fly-wheel  at  the 
forward  end  of  the  crank-shaft,  as 
here  shown,  is  unusual,  the  com- 
mon construction  being  to  locate 
it  between  the' crank-shaft  and  the 
clutch.  It  tends,  for  instance,  to 
bring  more  of  the  weight  onto  the 
front  wheels,  off  from  the  heavily 
loaded  rear  wheels  of  the  ma- 
chine, and  permits  the  reducing  of 
the  clearance  over  the  roadbed  in 
the  center  of  the  chassis,  whei'e 
there  is  the  greatest  danger  of 
striking  on  high  water  bars,  rail- 
road crossings,  etc.  It  will  be 
readily  seen  that  more  clearance 
is  required  at  the  center  of  the  machine  than  at  the  axles, 
when  crossing  a  hump  in  the  road. 

Lubrication,  Ignition,  etc. 

Two  shafts  mounted  in  the  crank  casing,  on  either  side, 
above  and  parallel  to  the  crank-shaft,  are  driven  from  it  by 
enclosed  gearing.  The  one  at  the  side  shown  in  Fig.  5  is  the 
cam-shaft  and  is  provided  with  twelve  sets  of  cams  for  oper- 
atine  the  six  inlet  and  six  exhaust  valves,  whose  stems  and 


The  Unit  Po^er  Plant,  comprising  Engine,  Transmission,  etc.;  Vie\F  taken  fi"om  the 
Tinier  and  Lubricator  Side 
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closing  springs  are  plainly  shown  in  the  engraving.  The  driv- 
ing gear  of  this  cam-shall  is  also  connected  with  a  pinion  on 
the  arniatnre  shaft  of  the  magneto,  whose  function  will  be 
described  later.  The  shaft  on  that  side  of  the  machine  shown 
in  Fig.  4,  is  known  as  the  lay-shaft.  Its  office  is  the  driv- 
ing of  the  tinier  V  which  controls  the  Ignition,  the  driv- 
ing of  the  forced  lubrication  mechanism  at  W.  and  of  the 
water  .iacket  circulation  pump  0. 


gasoline,  and  a  supply  of  fresh  air  to  furnish  the  oxygen  for 
the  charge.  The  gasoline  is  received  In  a  float  chamber, 
where  the  level  of  the  liquid  is  maintained  by  a  suitable 
float  and  valve.  An  automatic  valve  provides  for  a  constant 
proportion  of  oxygen  and  fuel  at  widely-varying  speeds.  The 
carburetor  is  provided  with  a  throttle  which  controls  the 
needle  valve  connection  in  the  feed  pipe,  together  with  the 
butterfly  valve  in  the  suction  to  the  cylinders,  thus  providing 


Fig.  5 

The  lubricator  gives  a  forced  oil  supply  with  sight  feed, 
and  is  always  in  operation  when  the  engine  is  in  motion. 
The  six-throw  crank-shaft  is  mounted  in  four  bearings  in  the 
crank  case,  with  two  cranks  between  each  pair  of  bearings. 
The  boxes  at  these  points  are  connected  with  the  lubricator 
ir.     The  lower  half  of  the  crank  case  forms  a  reservoir   for 


The  Left  or  Valve  Motion  Side  of  Power  Plant,  showing  Carburetor,  Magneto,  Arrangement  of  Piping,  etc. 

the  driver  with  means  for  varying  the  amount  of  charge 
furnished  the  machine;  this  controls  the  speed  without  shift- 
ing the  gears  in  the  transmission  case.  The  automatic  air 
valve  is  controlled  from  the  seat  by  a  handle  Y  on  the  dash- 
board, which  permits  the  obtaining  of  a  proper  mixture  for 
the  starting.  A  button  at  the  front  of  the  radiator,  where 
the  machine  is  cranked  for  starting,  also  provides  means  for 
flooding  the  carburetor  with  fuel  for  a  send-off.  The  throttle 
is  controlled  from  a  lever  on  the  steering  wheel  concentric 
with  the  spark  control  lever  or  from  an  "accelerator  pedal" 
on  the  foot-board. 

The  gasoline  supply  tank  G  Is  located  under  the  front  seat. 
It  contains  a  partition  near  the  bottom  which  saves  about 
three  gallons  out  of  its  twenty  gallons'  capacity,  for  use 
in  emergency.     By  the  manipulation  of  cut-off  valves  passing 
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Pig.  6.    View  of  Engine  fVom  Beneath,  showing  Removal  of  Piston.  Cam, 
and  Lay-shafts,  etc.,  without  Dismantling 

the  oil  escaping  from  the  main  bearings.  The  connecting  rod 
splashes  into  this  and  thus  supplies  the  pistons,  connecting- 
rod  bearings,  etc.,  with  the  necessary  lubrication. 

The  ignition  in  each  cylinder  is  effected  by  either  of  two 
systems,  the  one  by  storage  or  dry  battery  and  induction 
coll,  and  the  other  by  means  of  a  magneto  U  connected  by 
gearing  with  the  crank-shaft.  The  battery  and  spark  coil  is 
used  in  starting,  while  the  magneto  is  used  for  regular  run- 
ning. The  spark  coils  and  switches  are  located  on  the  dash- 
board. A  lever  on  the  steering  w-heel,  as  will  be  described, 
is  connected  with  the  commutator  or  timer  V,  which  dis- 
tributes the  current  to  the  six  cylinders,  in  such  a  way  as 
to  enable  tlie  operator  to  advance  or  retard  the  spark  at  will. 

The  Carburetor  and  Fuel  Supply 

An  important  and  rather  delicate  piece  of  apparatus  essen- 
tial to  the  operation  of  the  gasoline  engine,  is  the  carburetor, 
shown  at  X  in  Fig.  5.  This  receives  a  supply  of  gasoline 
through  a  feed  pipe  from  the  tank  O  (see  Fig.  2),  a  supply  of 
air   through   T  heated  by  the  exhaust  gas   for  vapoiizing  the 
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Fig.  7.    Clutch  and  TransmlBslon  Gear  Members  Dismantled  to 
show  ConstTucilon 

through  the  left  side  frame  of  the  chassis.  It  is  possible  to  use 
this  reserve  supply  after  the  tank  has  been  otherwise  ex- 
hausted. This  provision  is  a  great  comfort  to  the  motorist  at 
critical  times. 

The  Clutch  and  the  Transmission  Gearing: 
In  casing  E  is  mounted  the  clutch  '/,  (Fig.  7)  connecllng  the 
engine  with  the  transmission  to  the  driving  wheels.     This  is 
of  the  multiple  disk  type,  with  alternate  disks  keyed  to  the 


84 


MACHINERY 


October.  1909 


driving  and  driven  members.  The  driving  dislvs  nave  a  wired 
asbestos  facing  which  makes  a  superior  friction  surface. 
and  gives  a  high  resistance  to  heat  as  well.  This  con- 
struction obviates,  and  in  fact  makes  impossible,  the  use  of 
oil  in  the  clutch.  The  friction  surfaces  are  held  in  engage- 
ment by  a  spring,  and  are  released  by  a  pedal  B,.  which  pro- 
jects through  the  foot  board  at  the  driver's  side  of  the  ma- 
chine. The  spring  is  so  proportioned  as  to  give  a  smooth, 
easy  engagement,  entirely  out  of  the  control  of  the  driver, 
who  thus  finds  it  impossible  to  start  the  machine  with  a  sud- 
den shock.  The  second  fcot  lever.  C,.  is  connected  with  the 
rear  wheel  brakes,  as  will  be  described.     The  driven  member 
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Pig.  8.     Sketcli  showing  Arrangement  of  Gears  in  Transmission  Case 

of  the  clutch  is  connected  with  the  driving  shaft  in  the  trans- 
mission case  or  speed  box  F.  Contained  within  it  is  a  mech- 
anism which,  by  the  aid  of  the  sliding  gears,  clutches,  etc., 
permits  of  the  obtaining  of  three  forward  and  one  reverse 
speed. 

The  operation  of  this  gearing  will  be  understood  from  the 
sketch  shown  in  Fig.  8.  Gear  A,  receives  its  movement  from 
the  clutch.  It  meshes  with  gear  D,  keyed  to  the  secondary 
shaft  £„  which  is  thus  in  motion  whenever  the  engine  is 
running  and  the  clutch  is  engaged.  This  shaft  carries  also 
gears  G„  H„  and  W^,  the  latter  of  which  drives,  in  turn,  the 
idler  X^.  Squared  shaft  Yj  is  directly  connected  by  means 
of  propeller  shaft  •/  (Fig.  3)  and  the  universal  joints  with  the 
rear  axle.  On  Y^  is  mounted  the  double  sliding  gear  Z,. 
Clutch  teeth  are  provided  in  the  faces  of  the  gears  A^  and  J,. 
In  the  position  shown  in  Fig.  8.  the  transmission  is  in  the 
neutral   position,   so   that   the   motion   from   the   clutch   Is   not 

transmitted  to  the  axle. 
The  right-hand  end  of 
shaft  y,  lies  loosely  in 
the  revolving  gear  A^. 
When  the  sliding  gear 
is  thrown  to  the  ex- 
treme right,  the  clutch 
faces  of  A^  and  J^  are 
engaged,  so  that  shaft 
\\  is  driven  directly, 
and  at  the  highest 
speed,  from  the  clutch. 
By  shifting  it  a  step  to 
the  left,  Ji  is  thrown 
into  mesh  with  G,,  thus 
giving  a  lower  rate  of 
speed  through  the  back 
gear  shaft  £,.  A  still 
further  movement  to 
the  left,  past  the  neu- 
tral point  shown  in  the 
engraving,  brings  Z, 
into  engagement  with 
H,,  giving  the  lowest 
A  final  movement  to  the  left  engages  Z,  with 


Fig.  9.    The  Speed  Gear  Control  and 
Emergency  Brake  Levers 


forward  speed 

idler  ,T„  thus  reversing  the  drive. 

The  shifting  of  gears  Z,  and  J,  is  effected  by  a  forked  lever 
connected  with  lever  A..  (Fig.  9)  at  the  side  of  the  machine, 
which  thus  controls  the  speed  changes.  Tbis  lever  is  provided 
with  a  latch  connected  with  a  pin  in  the  slot  of  the  quadrant 
B,,  operating  in  a  manner  easily  understood  from  the  engrav- 
ing. It  will  be  seen  that  it  is  possible  to  move  between  the 
reverse  and  the  lowest  speed,  or  between  the  second  and  the 
high-speed,  without  touching  the  latch,  and  it  is  possible  to 


make  all  the  movements  rapidly  and  precisely  by  the  sense  of 
touch  without  looking  at  the  quadrant  at  all. 

The  Differential  Drive 

Propeller  shaft  J  leads  from  the  transmission  ca.se  F  to 
differential  case  K  on  the  rear  axle.  The  bevel  gear  J/,  (Fig. 
11)  is  connected  with  the  two  rear  wheels  by  a  differential 
mechanism,  whose  function  it  is  to  give  an  equal  tractive 
force  to  each  of  the  two  wheels,  but  at  the  same  time  to  permit 
either  of  them  to  run  ahead  or  lag  behind  the  other  as  may 
be  required  in  rounding  curves,  riding  over  obstructions,  etc. 
The  principle  of  this  mechanical  movement  will  be  under- 
stood by  referring  to  Fig.  10. 

Referring  first  to  the  sketch  at  the  left,  .Y,  is  the  pinion 
on  the  propeller  shaft  and  M^  is  the  driven  bevel  gear,  con- 
centric with  the  axle.  This  gear  anl  shell  O,  to  which  it  is 
bolted,  revolve  freely  on  the  hubs  of  E,  and  F,.  Within  the 
shell  are  mounted  radial  pivots  on  which  revolve,  loosely, 
bevel  pinions  D;.  These  engage  with  bevel  gears  E.  and  F;, 
connected  respectively  \\ith  the  right-  and  left-hand  axie  shafts 
r,.  It  will  be  seen  that  under  ordinary  conditions  the  rotat- 
ing of  gear  If,  carries  gears  E.  and  f,  along  with  it,  by  the 
pull  exerted  on  them  by  the  bevel  pinions  D,,  which  are  sta- 
tionary; thus  the  two  rear  wheels  are  driven  at  the  same 
rate  of  speed.  Suppose  now  that  the  right-hand  wheel  be 
held  from  turning,  so  that  gear  E^  is  stationary,  then  the 
rotating  of  bevel  gear  M,  will  roll  pinion  D.  about  on  E.  with 
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Pig.  10.    Sketch  showing  Principle  of  the  Bevel  and  Spur  Gear  Types 
of  Differential  Gearing 

a  compound  action,  which  will  give  F~  twice  the  rate  of  speed 
it  had  before.  In  the  same  way,  F,  can  be  held  from  revolv- 
ing, in  which  case  £,  will  have  twice  its  normal  speed,  or 
either  of  them  may  be  slowed  down,  in  which  case  the  other 
is  speeded  up  correspondingly.  ■  The  driving  force  on  both 
wheels,  however,  Is  always  the  same. 

An  alternative  form  of  this  device  is  shown  at  the  right 
of  Fig.  10,  in  which  each  of  the  bevel  gsars  D,  is  replaced 
by  a  pair  of  spur  pinions  D,  and  DV,  meshing  with  each 
other  and  with  spur  gears  E,  and  F,  as  shown.  A  little 
study  will  show  that  the  action  of  this  device  is  identical 
with  that  shown  in  the  sketch  at  the  left  of  the  figure,  the 
only  change  being  the  employment  of  spur  gearing  in  place 
of  bevel  gearing.  The  differential  used  on  the  Stevens-Dur- 
yea  machine  is  of  the  second  or  spur  gearing  type. 
The  Full  Floating  Type  Eear  Axle 

The  differential  gearing  is  contained  in  the  casing  0,.  which 
forms  the  central  member  of  the  axle.  Tubular  extensions  to 
either  side  carry  the  spring  supports  P,  on  which  the  weight 
of  the  car  rests.  The  brake  flanges  Q,  and  the  wheel  bear- 
ings at  i?,,  all  of  which  are  solid  with  each  other,  are  non- 
rotating.  The  rear  axle,  however,  is  permitted  to  rock  in; 
spring  supports  Pj.  The  torque  rod  or  tube  Si,  which  is  fast 
in  case  0„  extends  toward  the  center  of  the  chassis,  where  it 
is  hung  In  a  spring  suspension  as  seen  in  Fig.  3.  permitting: 
a  limited  vibration  up  or  down,  with  a  constant  force  urging 
it  toward  a  central  position.  This  construction  furnishes 
the  resistance  against  the  climbing  of  pinion  :N',  on  bevel  gear 
il/,.     In  case  of  sudden  starting  or  stopping,  a  limited  amount 
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of  iliniliing  either  way  is  permitted,  the  torque  rod  being 
raised  or  lowered  against  the  spring  pressure  to  correspond, 
'i'his  t;renlly  decreases  the  danger  of  gear  brealiage. 

The  ciuistructlon  tluis  described  belongs  to  what  is  known 
as  the  full  flcating  type  axle.  The  wheels  are  mounted  on 
ball  bearings  on  stationary  journals  7?,.  Shafts  '1\  are  pro- 
vided with  squared  driving  ends  engaging  sockets  in  llie 
differential  gearing  in  casing  0,  at  one  end,  and  similar  sock- 
ets cut  in  driving  dogs  (',  at  the  other  end.  Tlicse  latter 
members  have  driving  slots  engaging  dove-tails  in  the  hubs 
of  the  wheels,  to  whidi  the  power  is  thus  transmitted.     The 


Fig.  n.    Tbe  Full  Ploating  Type  Rear  Axle,  Differeotial  Gearing,  etc. 

squared  ends  of  shafts  T,  are  rounded  to  permit  a  slight  rock- 
ing movement  in  their  sockets  in  the  differential  gearing  and 
driving  dogs  U-,.  This  permits  the  springing  of  the  rear  axle 
under  the  load  without  cramping  the  driving  mechanism. 

To  allow  for  the  springing  of  this  axle  under  the  load,  the 
two  sections  of  tubing  on  either  side,  between  members  O, 
and  9,.  are  held  in  bored  seats  which  point  downward  at 
an  angle  of  i-.  degree  from  the  horizontal  on  each  side.  Thus 
the  rear  axle  wheels  point  in  toward  each  other  at  the  bottom 
on  an  angle  of  y^  degree  from  the  vertical,  giving  a  much 
better  appearance  than  would  be  the  case  if  they  should  by 
some  mischance  point  the  other  way.  It  would  take  a  load 
in  excess  of  any  which  would  ever  be  applied  to  spring  the 
axle  and  bring  the  wheels  into  the  vertical  plane.  It  is  stated 
that  when  the  wheels  are  exactly  vertical,  they  have  the  ap- 
pearance of  being  sprung  out  at  the  bottom,  into  the  position 
occasionally  seen  in  a  vehicle  of  the  "one-horse-shay"  type. 
The  Brakes 

The  brake  mechanism  of  the  automobile  is  of  the  utmost 
importance,  as  is  realized  by  anyone  who  has  had  anything 
to  do  with  these  machines  whether  as  driver,  passenger  or 
pedestrian.  It  is  usual  to  provide  two  complete  sets  of  brak- 
ing mechanism,  one  for  regular  use  and  the  other  for  emerg- 
ency. That  for  regular  use  is  controlled  by  the  foot  lever 
C,  (see  Fig.  4)  which  is  connected  with  a  reach  rod  leading 
to  double  cranks  on  a  transverse  rock-shaft  at  y,  (Fig.  3).- 
One  section  of  this  rock-shaft  is  connected  with  the  brake  at 
the  right  side  of  the  machi^ne,  and  the  other  at  the  left.  An 
equalizing  lever  between  the  two  insures  an  even  pressure  on 
each  of  these  two  brakes,  even  though  one  be  much  more 
worn  than  the  other.  The  brake  is  of  the  band  type,  applied 
to  the  outside  of  a  brake  rim  fast  to  the  hub  of  the  wheel. 
Tlie  emergency  brake  Is  operated  by  lever  C;  (Fig.  2).  This, 
by  means  of  a  second  rock-shaft  concentric  with  1',,  controls 
inierna!  expanding  ring  brakes  in  the  hubs  of  the  wheels. 
The  Control  of  the  Machine 

The  steering  gear  will  be  best  understood  from  Figs.  2,  3 
and  12.  The  wheel  F,  is  mounted  on  a  tubular  shaft  which 
carries  at  its  lower  end  a  worm  engaging  the  segment  of  a 
worm-wheel  O.  in  casing  K,.  To  the  hub  of  this  segment  is 
connected  a  bell  crank  Hj  which,  through  the  operation  of  the 
steering  rod   L,   (see  Fig.  2)   and  suitable  connecting   cranks 


and  links,  turns  the  frcnt  wheels  to  the  right  or  left  as  may 
be  required.  Spring  cushions  are  provided  at  the  ends  of 
steering  rod  /.,  so  that  sudden  shocks  and  twists  of  the  wheels 
are  not  transmitted  to  the  worm-gearing  and  the  steering 
wheel,  even  when  traveling  at  a  high  rate  of  speed.  As  most 
of  our  readers  doubtless  know,  the  center  line  of  the  pivots 
about  which  the  wheels  are  swiveled  meets  the  road  at  about 
the  poi.it  where  the  tire  touches  it.  This  makes  it  possible 
to  turn  the  wheels  easily  when  standing  still,  and  decreases 
the  danger  of  accident  while  running,  as  well. 

As  previously  stated,  the  throttle  control  and  the  timing 
of  the  spark  are  effected  from  levers  placed  at  the  hub  of 
the  steering  wheel.  Lever  A".,  controls  the  throttle  This 
IS  mounted  on  a  tube  passing  through  the  steering  wheel 
tube  and  connected  at  its  lower  end  by  bevel  gear  segments 
with  a  bell  crank  L„  which  is,  in  turn,  connected  bv  suitable 
rods  and  levers  with  the  carburetor.  Inside  of  the  throttle 
lever  tube  is  still  another  fixed  tube  on  which  is  mounted 
the  segment  M,,  which  is  thus  held  stationary.  This  is  pro- 
vided with  notches  for  locating  lever  A',,  and  lever  .7,  as  well 
which  latter  controls  the  timing  of  the  spark.  '  This  is 
mounted  on  a  rod  which  passes  through  the  center  of  the 
system  of  tubes  and  is  connected  by  bevel  segments  with 
lever  N,  leading  to  the  commutator  or  timer  V. 

It  may  be  well  to  recapitulate  as  to  the  functions  of  the  lev- 
ers, etc.,  used  in  the  control  of  the  machine.  At  the  front  of 
the  radiator  is  the  crank  by  which  the  motor  is  turned,  for 
starting.  By  the  side  of  it  is  a  button  connected  with  the 
carburetor,  for  flooding  the  latter  at  starting  to  obtain  a  rich 
mixture  on  the  first  stroke.  On  the  dashboard  is  mounted  a 
lever  Y,  for  setting  the  automatic  air  valve  to  supply  the 
proper  amount  of  oxygen  for  starting.  Beside  it  is  a  switch 
for  throwing  the  ignition  spark  from  the  battery  to  the 
magneto  when  the  machine  is  changed  from  the  starting  to 


Fig.  12.    The  Steering  Poet,  with  its  Throttle  and  bparlclne  Conneotdone 

the  running  condition,  and  vice  versa.  On  the  dashboard  arc 
also  mounted  the  spark  coils.  Through  the  foot  board  project 
the  two  pedals  B,  and  C,  controlling  the  clutch  and  the  oper- 
ating brake  respectively,  as  described.  Hand  levers  C,  and  A. 
control  the  emergency  brake  and  the  speed  changes  respec- 
tively. 

Two  small  pedals  are  also  provided  on  the  foot  board.  One 
of  these  is  connected  with  the  throttle  in  such  a  way  that  this 
may  be  controlled  by  the  foot  instead  of  by  the  hand  It  re- 
quired. It  Is  called  the  accelerator.  By  Its  use,  when  the 
liand  throttle  lever  has  been  set  to  a  certain  point,  I  lie  vnlvo 
may  be  opened  clear  out  to  tlie  maximum,  as  desired,  by   the 
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foot,  thus  giving  immediate  control  under  varying  conditions 
of  traffic.  The  other  pedal  operates  a  valve  which  cuts  out 
the  muffler.  This  is  occasionally  done  to  make  the  exhaust 
audible,  for  finding  out  how  the  engines  are  working,  and  also 
for  removing  the  back  pressure,  and  thus  giving  every  ounce 
of  power  possible  on  critical  occasions.  At  times,  too,  it 
would  seem  to  the  disinterested  bystander  that  the  muffler  is 
cut  out  from  "cussedness"  pure  and  simple. 

These  levers,  pedals,  etc.,  with  the  main  and  supplementary 
gasoline  supply  valves  previously  mentioned,  give  the  driver 
complete  control  of  a  powerful,  swift  machine,  if  he  has  the 
knowledge,  experience  and  nerve  to  use  them  properly. 
General  Considerations  in  Automobile  Design 
A  glance  at  the  illustrations  will  serve  to  show  that  the 
chassis  of  the  modern  high-power  automobile  is  a  rather  com- 
plicated, highly-specialized,  and  carefully-designed  piece  of 
mechanism.  It  is  within  the  memory  of  the  child  in  kinder- 
garten when  this  was  not  the  case,  and  the  writer  has  pain- 
ful memories  of  his  duties  as  consulting  physician  to  one  of 
the  best  of  the  machines  in  existence  six  years  ago.  At  that 
time,  the  mechanism  of  the  automobile  did  not  have  the  homo- 
geneous, appropriate  structure  that  the  successful  machines 
of  the  present  day  possess.  It  had  a  gasoline  engine,  an  epi- 
cyclic  speed  change  mechanism,  a  jack-in-the-box  differential 
gear,  and  chains  leading  to  the  rear  wheels  of  a  "horseless 
carriage."  Over  the  mechanism  thus  described  wandered  a 
maze  of  levers,  braces,  pipes,  wires,  etc.,  supported  at  inter- 
vals at  any  fart  of  the  mechanism  which  happened  to  be  in 
convenient  reach.  That,  however,  was  before  the  automobile 
"found  itself."  The  present  development  has  been  the  result 
of  the  experience  of  many  men  with  break-downs  and  failures, 
as  well  as  of  an  enormous  amount  of  theoretical  work  in  the 
matter  of  testing  of  materials  and  analysis  of  conditions. 
These  theoretical  and  practical  results  have  been  combined  on 
the  drawing  board  and  the  resulting  machine  has  the  appear- 
ance of  having  been  designed  rather  than  simply  briilt. 

The  guiding  principles  in  the  design  of  the  automobile  re- 
late to  strength,  power,  lightness,  durability,  accessibility,  and 
economy  in  operation.  The  matter  of  economy  in  construc- 
tion and  materials  is  about  the  last  thing  to  be  thought  of, 
instead  of  the  first,  as  with  many  other  classes  of  machinery. 
The  severe  and  often  reckless  usage  received  by  one  of  these 
machines 'demands  special  treatment  in  the  design  and  con- 
struction which  should  not  ordinarily  be  necessary. 

As  an  illustration  of  what  has  been  said  in  this  respect, 
attention  may  be  called  to  the  method  of  connecting  the  driv- 
ing members  of  this  machine  from  the  engine  through  to  the 
wheels.  In  no  place  throughout  the  length  of  the  chassis  are 
keys  used  for  this  work.  Reliance  is  everywhere  placed  on 
square  joints  or  dovetailed  flanges.  The  crank-shaft  is  con- 
nected with  the  driving  member  of  the  clutch  by  a  square 
taper  socket.  The  driving  member  of  the  clutch  is  connected 
by  a  square  socket  with  the  driving  shaft  of  the  transmis- 
sion gearing.  The  sliding  gears  of  this  mechanism  are 
mounted  on  squared  shafts,  and  the  same  squared  drive  is 
used  for  the  universal  joints,  propeller  shafts,  pinion  shafts, 
etc.,  through  the  intermediate  pinions  in  the  differential  gear- 
ing at  jy,  in  Fig.  11,  and  through  driving  shafts  T„  to  the 
driving  dogs  on  the  wheel  hubs.  These  latter,  as  well  as  the 
side  plates  of  the  differential  gearing,  drive  or  are  driven  by 
the  engagement  of  dovetailed  teeth.  The  possibility  of  the 
shearing  of  keys,  always  present  in  machine  parts  subject  to 
shock,  is  thus  avoided.  The  makers  believe  themselves  to  be 
the  only  firm  employing  a  complete  drive  of  this  kind. 

In  the  matter  of  accessibility,  a  study  of  Figs.  6  and  7  will 
be  found  interesting.  By  removing  the  lower  crank  chamber 
casing  and  turning  the  crank-shaft  to  the  proper  position,  the 
piston  and  piston  rod  may  be  removed  without  further  trou- 
ble, and  without  removing  cylinders  or  cylinder  heads.  The 
same  is  true  of  the  cam-  and  lay-shafts.  The  covers  provided 
for  the  clutch  and  transmission  casings  give  evidence  of  care 
in  providing  easy  means  for  inspection  and  removal  of  all 
parts  likely  to  need  attention.  With  a  well-designed  machine 
the  man  on  his  back  under  the  motor  car  is  a  mere  figment 
of  the  imagination. 

Take  it  all  in  all.  the  present-day  automobile  is  a  machine 
of  which  the  mechanic  and  engineer  may  well  be  proud. 


MANUFACTURING  METHODS  IN  THE  STEVENS- 
DURYBA  AUTOMOBILE  WORKS 

The  subserviency  of  manufacturing  considerations  to  con- 
siderations of  strength,  durability,  accessibility,  etc.,  men- 
tioned in  the  preceding  article,  results  in  the  design  of  parts 
which  require  special  and  interesting  provisions  for  their 
economical  production.  Only  a  few  of  the  operations  particu- 
larly noticed  in  the  Stevens-Duryea  factory  will  be  described 
here.  They  will  serve,  however,  to  give  an  idea  of  the  gen- 
eral practice  in  such  work,  and  will  illustrate  the  ingenuity 
required  for  the  solution  of  some  of  the  problems. 

Operations  in  the  Machining  of  Cylinders 
In  Fig.  1  is  shown  a  Beaman  &  Smith  combined  horizontal 
and  vertical  milling  machine  engaged  in  surfacing  the  base, 


Pig.  1.    Gang:  Milling  Operation.    Surfacing  Cylinder  Sides  and  Ends 

exhaust  and  inlet  flanges,  and  the  spark  plug  bosses  of  a  series 
of  cylinder  cabtings.  The  work  is  mounted  in  gangs  according 
to  the  most  approved  methods.  The  picture  is  chiefly  inter- 
esting in  that  it  shows  that  the  builders  take  advantage  of 
wholesale  manufacturing  methods  even  in  the  building  of  a 
$4,000  machine.  Of  course,  an  extensive  use  of  jigs  and  fix- 
tures, besides  reducing  the  cost  of  manufacture,  results  in  a 
greater  uniformity  in  the  product  and  thus  gives  the  advan- 
tage of  an  easy  renewal  of  worn  or  damaged  parts. 

Fig.  2  shows  a  Beaman  &  Smith  boring  machine  of  a  type 
we  have  illustrated  and  described  in  these  columns.  Fixtures 
mounted  on  the  rotating  table  give  provision  for  holding  four 
double-cylinder  castings.     This  table  can  be   rotated  and  ad- 


Fig.  2.     Four-cylinder  Boring  Machine  \^Mth  Revolving  Table 

justed  across  the  bed  of  the  machine.  On  each  side  of  the 
table,  double  boring  heads  may  be  fed  in  along  the  bed,  one 
carrying  roughing  and  the  other  finishing  cutters,  the  feeds 
and  speeds  of  the  two  heads  being  independent.  A  set  of  two 
castings  being  in  place  on  the  roughing  end,  the  head  is  fed 
into  them  and  one  hole  in  each  casting  is  roughed  out.  The 
work-table  is  then  shifted,  by  means  of  the  hand-wheel,  against 
suitable  stops  and  the  other  bore  of  each  cylinder  is  roughed. 
The  table  is  then  indexed  to  bring  these  castings  to  the  finish- 
ing side,  where  the  same  operation  is  repeated,  the  boring  be- 
ing here  carried  to  size  for  grinding.  This  rotating  of  the 
table.  In  turn,  brings  a  new  set  of  the  cylinders  up  to  be  rough- 
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lioieil.  Tlie  process  is  continuous,  the  work  being  removed 
from  tlie  llnisluns  side  and  new  cylinders  clamped  in,  wliile 
llie  rough  boring  is  being  completed. 

For  setting  out  tiie  cutters  in  tiie  boring  bars,  a  construc- 
tion is  used  which  is  similar  to  Fig.  16  of  the  Data  Sheet  of 
the  May,  litO!).  issaie  of  Mai'iii.nkky,  except  that  a  taper  screw 
is  used  for  forcing  the  blades  out  simultaneously.  This  Is 
shown  in  Fig.  3  at  the  left.  The  cutters  Ji  bottom  on  this 
taper-headed  screw  C;  filister  head  screws  D  serve  to  keep 
the  blades  forced  down  to  their  bearing  on  C,  and  so  draw 
them  firmly  against  the  side  of  the  slot.  By  this  means 
two  or  more  blades  may  be  set  out  simultaneously  for  regrind- 
ing  to  exact  size.  A  similar  arrangement  (see  view  at  the 
right  of  Fig.  3)  is  used  for  cutters  in  the  middle  of  long 
lioring  bars,  except  that  the  taper  point  of  a  screw  tapped 
into  the  bar  from  the  side,  is  used  in  place  of  the  corre- 
sponding taper-headed  screw  in  tlie  first  case. 

The  bore  of  these  cylinders  is  tinished  in  Heald  internal 
grinding  machines  especially  built  tor  this  work.     These  are 
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Fig.  3.    Adjustment  used  for  Boring-bar  Blades 

of  the  type  in  which  the  work  remains  stationary  while  the 
axis  of  the  spindle  is  revolved  about  the  center  line  of  the 
bore  and  parallel  with  it,  on  such  a  diameter  as  to  bring  the 
outer  periphery  of  the  wheel  in  contact  with  the  inner  sitrface 
of  the  bore.  The  grinding  spindle  is  fed  out  so  as  to  rotate 
in  a  larger  circle  as  the  diameter  of  the  bore  is  increased. 
An  interesting  feature  shown  In  Fig.  4  Is  the  provision  of  a 
flexible  suction  tube  for  drawing  out  the  dust  of  the  grinding 
through  the  inlet  and  exhaust  ports,  and  also  the  provision 
made  for  water  cooling.  The  water  is  not  applied  directly 
to  the  wheel,  as  in  an  ordinary  external  grinder,  but  is  forced 


Fig.  4.    Grinding  the  Cylinders.    Note  Connections  for  Exhausting  the 
Dust  and  the  Use  of  the  Water  Jacket  for  Cooling 

instead  through  the  regular  water  jacket  of  the  cylinder  cast- 
ing. This  reproduces,  in  a  measure,  the  conditions  met  witli 
in  actual  use,  and  so  tends  toward  accurate  work. 

Machines  and  Fixtures  for  Grinding  and  Lapping- 
There  are  other  operations  of  interest  in  the  grinding  de- 
partment besides  tliat  of  finisliing  the  bore  of  the  cylinders. 
Extensive  use  is  made  of  the  Pratt  &  Whitney  face  grinding 
machine  for  fiiiishing  flat  surfaces;  in  fact,  it  has  largely 
displaced  the  vertical  milling  machine  for  this  work,  on  parts 
in  which  the  sui-face  to  bo  finished  is  clear  of  projections  or 
obstructions  to  the  sweep  of  the  wheel.  The  faces  of  the 
various  casings,  covers,  Inlet  and  exhaust  pipes,  etc.,  are  fin- 
ished on  this  machine.  At  the  time  of  the  writer's  visit,  most 
of  these  parts  were  still  being  made  from   casftlngs  on  which 


o/H!  inch  of  stock  had  been  left,  in  accordance  with  the  usual 
practice  of  milling.  The  castings  come  true  enough  to  shape, 
however,  to  permit  this  finish  being  reduced  to  1/16  of  an 
inch,  or  thereabout,  thus  materially  reducing  the  time  required. 


Fig.  6.    The  Acme  of  Simplicity  In  Fixture  Making.    Face  Grinding 
the  Steering  Gear  Casing 

Even  when  removing  3/16  inch  of  stock  the  grinding  machine 
has  proved  its  superiority  to  the  milling  machine  in  the 
matters  of  cost,  finish  and  accuracy.  The  foreman  of  the 
grinding  department  discovered  that  a  little  experimenting 
and  investigating  along  the  line  of  the  grading  of  wheels 
made  a  tremendous  difference  in  their  durability  and  effec- 
tiveness in  removing  metal.     For  aluminum  work  a  Vitrified 


Fig. 


Grinding  the  Bore  of  the  Cams  Concentric  witii  the 
Cylindrical  Surface 


carborundum  wheel  of  about  No.  24  grain  and  grade  H  hard- 
ness is  used,  a  soda  compound  being  employed  for  cooling. 
The  cover  side  of  the  steering  gear  casing  is  one  of  the 
parts  surfaced  on  the  face  grinder.  A  ridiculously  simple 
fixture  is  used  for  holding  it.  This  fixture,  as  may  be  seen 
in  Fig.  5,  is  nothing  more  or  less  than  a  mass  of  lead  melted 
and  poured  around  a  sample  casting  as  a  form.  The  work 
is  set  into  the 
bed,  thus  pre- 
pared to  receive 
it,  and  is  sup- 
ported on  the 
table  by  its  own 
weight,  no  fast- 
ening  being 
necessary.  The 
castings  c  o  in  e 
uniformly 
enough  so  that 
they  fit  well  in 
this  device,  ex 
cept  at  certain 
points       around 
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Fig.  7. 


The  Simplest  and  Stlffest  Arriingenieut 
for  Cam  Cutting 


the  gates  anil  sprues,  where  it  is  found  necessary  to  n-llovc  the 
form  slightly  to  allow  for  these  variations.  It  may  be  men- 
tioned that  the  other  or  main  member  of  the  steering  gear 
casing  has  a  boss  projecting  ab9ve  the  finished  surface  of  the 
joint,  making  It  necessary  to  mill  that  surface.  The  Joint  Is 
llius  fiii-nied  of  one  ground  and  one  milled  surface. 
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In  Fig.  6  is  shown  the  Operation  of  grinding  tlie  holes  in 
the  cams.  It  is  quite  important  that  the  cylindrical  portion 
of  the  cam  shall  be  exactly  concentric  with  the  cam-shaft  to 
prevent  shock  or  Jar  during  the  period  w'hen  the  valves  are 
supposed  to  be  closed.  To  make  sure  that  this  surface  is 
concentric,  the  cam  is  located  by  it  in  the  grinding  fixture  as 
shown.  After  the  fi.xture  has  been  mounted  on  the  faceplate 
of  the  machine,  the  gripping  surfaces  of  the  two  jaws  at  the 


Pig.  8.    Grinding  the  Holes  in  the  Universal  Joint  Pivots 

right  are  ground  out  by  the  internal  grinding  attachment,  to 
the  radius  of  the  cylindrical  dwell  of  the  cam.  The  cam  Is 
clamped  against  the  surface  thus  prepared,  by  the  lever,  which 
forces  a  wedge  across  and  down  upon  the  cam,  holding  it 
firmly  into  the  corner  in  both  directions. 

It  will  be  seen  that  this  car  does  not  employ  the  integral 
cam-shaft.  By  giving  careful  attention  to  the  locating  of 
the  cams  on  the  shaft  and  by  being  careful  to  obtain  a  strong 
drive  fit  between  them,  the  difficulties  of  loosening  and  dis- 
location, which  the  integral  construction  is  expected  to  cure, 
have  been  avoided.  It  is  thus  permitted  to  cut  the  cams  in  a 
way  which  gives  the  best  chance  for  producing  accurate  shapes 
and  smooth  finish.     The  obvious  scheme  shown  in  the  sketch. 


the  ground  hole,  and  truing  up  IFie  plug.  These  studs  are 
held  in  the  same  way  in  the  screw  machine  for  roughing  out 
the  hole  preparatory  to  grinding.  The  form  of  internal  grind- 
ing spindle  used  should  be  noted.  One  of  them  is  shown  de- 
tached in  Fig.  6,  lying  on  the  table  of  the  machine.  These 
spindles  and  their  bearings  are  self-contained,  interchange- 
able and  adapted  to  work  in  holes  of  various  sizes.  The 
clutch  drive  provided  rotates  the  spindle  without  side  pres- 
sure on  the  bearings. 

Machining  the  Members  of  the  Squared  Drive 
As  previously  mentioned,  the  use  of  keys  is  tabooed  in  the 
drive  of  the  Stevens-Duryea  machine,  their  place  being  taken 
by  square  sockets  throughout.  A  tapered  square  drive  is  used 
to  connect  the  crank-shaft  with  the  driving  member  of  the 
clutch.  The  method  of  machining  this  is  shown  in  Fig.  9.  It 
has  been  found  advisable  to  keep  the  milling  machine  set  up 
for  this  work,  continuously,  owing  to  the  difficulty  of  making 
a  good  taper  square  fit.  When  the  machine  has  once  been 
set  it  is  kept  so  throughout  the  season.  An  ordinary  dividing 
head  is  used,  as  shown,  tipped  up  to  the  angle  of  the  taper. 
To  the  face-plate  of  this  dividing  head  is  clamped  the  fly-wheel 
flange  of  the  crank-shaft.  The  outer  end  of  the  crank-shaft  is 
supported  in  a  suitable  steady-rest  as  shown.  For  shorter 
lengths  of  crank,  filling  pieces  are  employed,  having  flanges 


Fig.  9.    A  Vertical  Mining  Machine  set  up  for  Mining  the  Tapered 
Square  Drive  on  the  Crank-shaft 

Fig.  7,  is  followed,  the  operation  being  performed  on  a  profile 
machine.  The  connection  between  the  forming  cam  and  the 
work  is  so  close  that  the  difficulties  of  springing  and  chatter- 
ing, met  with  in  the  construction  of  the  more  elaborate  ma- 
chines required  for  integral  cam-shaft,  are  avoided. 

Another  faceplate  fixture  for  internal  grinding  is  shown  In 
Fig.  8,  where  it  is  employed  for  grinding  the  hole  in  the  hard- 
ened nickel  steel  sockets  used  for  the  universal  joints  (see 
Fig.  7.  previous  article).  The  socket  is  held  in  the  same 
way  as  when  in  use,  by  a  nut  screwed  onto  its  threaded  shank. 
It  is  also  located  in  the  same  way.  a  pin  in  the  fixture  engag- 
ing a  slot  in  the  flange  as  shown.  A  limit  of  0.0005  inch  only 
is  permitted  in  this  operation,  and  an  allowance  of  about 
0.003  inch  for  the  depth  of  the  hole  is  the  maximum,  just 
enough  being  permitted  for  proper  lubrication  by  the  gi-ease 
supply  provided.  This  flxture  is  kept  in  place  on  the  ma- 
chine practically  throughout  the  season.  If  at  any  time 
It  is  necessary  to  remove  it,  however,  it  can  again  be  trued 
up  by  clamping  a  model  socket  in  place,  Inserting  a  plug  in 


Fig    lo.    A  Set  of  Interesting  Broaching  Operations 

bolted  to  the  face-plate  at  one  end,  and  to  the  work  at  the 
other.  The  use  of  filling  pieces  permits  machining  of  the 
full  line  of  crank-shafts  without  disturbing  the  adjustments. 

The  automatic  cross-feed  is  employed  in  feeding  the  work 
past  the  end  mill  in  the  vertical  milliqg  attachment.  The 
table  has  to  be  so  far  overhung  that  an  out-board  support  is 
provided  as  shown,  which  permits  this  cross-feed.  This  con- 
sists of  a  sliding  guide,  supported  by  two  standards,  reaching 
to  the  floor  and  provided  with  jack  screw  adjustments  for 
careful  leveling. 

The  squared  holes  of  the  drive  are  finished  on  a  La  Pointe 
broaching  machine  in  the  usual  manner.  The  fui'ther  machine 
shown   in  Fig.  10  is  engaged  in  finishing  taper  square  holes 


FACE  PLATE  OF  BROACHING  MACHINE 


Fig.  11.    Method  of  Sizing  Phosphor-bronze  in  the  Broaching 
Machine  by  Compression 

in  the  clutch  driving  flange,  this  being  the  member  into  which 
the  taper  squared  end  of  the  crank-shaft  shown  in  Fig.  9  fits. 
The  hole  is  first  reamed  out  to  a  taper  a  little  larger  than 
the  distance  across  the  flat  of  the  flnished  hole.  The  work 
is  then  mounted  on  a  broaching  machine  on  the  fixture  shown 
in  place.  As  may  be  seen,  the  broach  cuts  one  corner  of  the 
square  hole,  and  one-half  way  up  each  of  the  two  adjacent 
sides,  into  the  relief  formed  by  the  taper  hole.  A  dog  Is 
fastened  to  the  hub  of  the  work,  and  the  latter  Is  mounted 
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on  ;i  taptM-  plun  lUtiiis  the  hole,  with  the  tail  of  the  dog 
loiiited  by  a  i)iii  in  the  tace-i)lati>  of  tlio  flxture,  the  latter 
lieinp  mounted  on  the  face-plate  of  tlic  machine  at  an  angle 
as  sluiwii.  to  agi-ee  with  the  angle  of  the  coi-ner  of  the  tapered 
sides  This  broaching  operation  was  described  in  October, 
r.KiS,  page  ir.i. 

One  pass  of  the  broach  finishes  one  corner  of  the  tapered 
hole.  The  broach  is  then  returned  to  the  starting  position, 
the  work  is  drawn  off  the  taper  plug,  the  dog  indexed  to  the 
second  pin  on  the  face-plate,  the  work  Is  put  in  position  and 
the  second  corner  broached.  This  operation  is  repeated  until 
the  four  corners  have  been  machined,  and  the  square  hole 
finished,  the  work  being  centered  on  the  taper  plug  of  the 
fi.\ture  throughout  the  whole  operation.  A  taper  square  gage 
is  shown  lying  on  top  of  the  broach  in  the  engraving.  This 
is  used  for  testing  the  fit  of  the  holes  and  the  accuracy  of  the 
work,  and  a  most  accurate  fit  is  made  on  this  by  no  means 
easy  operation.  In  the  machine  in  the  foreground,  another 
operation  is  being  done— that  of  broaching  the  driving  slots 
ill  the  driving  clutch  members  for  the  multiple  disks. 


the  sizing  tool  in  the  broaching  machine,  it  will  be  found  that 
the  hole  will  be  somewhat  larger  in  the  large  diameter  of  the 
work  than  in  the  hubs.  It  has  been  found  that  this  differ- 
ence in  size  can  be  practically  avoided  by  passing  the  sizing 
tool  through  the  work  three  or  four  times.  Few  pieces  of  this 
kind  are  found,  however.  The  operation  is  a  rapid  one  as 
compared  with  reaming. 

An  Adaptable  L'apping  Machine 
The  machine  shown  in  Fig.  12  was  built  mainly  in  the 
factory,  use  being  made,  however,  of  the  adjustable  col- 
umns of  a  Taylor  &  Fenn  sensitive  drill  press.  This  special 
machine  is  intended  for  lapping  out  the  square  holes  of  the 
drive,  but  is  provided  also  with  a  rotary  movement  in  addi- 
tion to  the  vertical  movement  thus  necessary,  so  as  to  provide 
for  cylindrical  lapping  as  well.  The  driving  pulley  at  the 
right  gives  the  reciprocating  motion,  while  the  pulley  at  the 
left  rotates  the  spindles  through  the  medium  of  the  regular 
geared  speed  drive.  The  sprocket  wheels  shown,  driven  from 
the  right,  are  loose  on  the  driving  shaft,  and  carry  eccentrics 
whose  rods  are  extended  to  form  racks  engaging,  through  a 


Fig.  12.    Macliine  for  Circular  and  Square  Lapping  Operations 


Fig  14.  Interesting  Drill  Jigs  for  a  Simple  Operation 
Sizing  Round  Holes  In  the  Broaching'  Machine 
Another  unusual  operation  for  which  the  broaching  machine 
is  here  used,  is  that  of  sizing  holes  in  hard  phosphor  bronze 
bushings.  This  material,  as  any  mechanic  who  has  had  any 
experience  with  it  knows,  is  as  hard  on  a  finishing  reamer  as 
anything  well  can  be.  It  is  tough,  elastic  and  slippery,  and 
the  less  there  is  to  ream  the  more  difficult  becomes  the  opera- 
tion. Instead  of  reaming  such  holes,  the  tools  shown  in  Fig.  11 
are' used  in  this  shop.  It  will  at  once  be  seen  that  the  opera- 
tion is  that  of  compressing  the  metal  in  the  sides  of  the 
hole,  until  it  has  been  enlarged  to  the  finished  size.  The  tool 
is  drawn  through  the  work.  Each  of  the  rounded  rings  or 
beads  is  a  little  larger  than  its  predecessor,  thus  gradually 
compressing  the  metal  the  desired  amount.  The  finished  hole 
springs  to  a  size  smaller  by  some  few  thousandths  than  the 
diameter  of  the  largest  ring  on  the  tool,  so  that  the  size  of 
the  latter  has  to  be  determined  by  experiment.  This  allow- 
ance varies  slightly  also,  as  may  be  imagined,  with  the  thick- 
ness of  the  wall  of  metal  being  pressed.  In  such  a  part  as 
that   shown   In   Fig.   11,   for   instance,   after,  drawing  through 


Fig.  13.    Cutting  out  Piston  Rings  in  the  Vertical  Milling  Machine 


Fig.  15.     Gang  Drill  used  in  Drilling  and  Reaming  Connecting-rod  Ends 

suitable  clutch  connection,  the  pinion  shafts  by  which  the 
spindle  quills  are  fed  up  and  down.  It  is  thus  possible  to  give 
a  rotating  and  reciprocating  movement  to  the  spindles,  either 
together  or  separately. 

Separating  Piston  Rings 
Another  milling  operation  is  shown  in  Fig.  13.  It  is  a  com- 
mon practice  to  make  piston  rings  on  an  automatic  machine 
specially  rigged  up  for  the  purpose,  separating  the  rings  from 
the  finished  casting  by  means  of  a  series  of  parting  or  cuttlng- 
off  tools,  each  of  which  is  set  a  little  in  advance  of  the  other 
so  that  the  rings  will  cut  oft  in  regular  succession.  The  part- 
ing tool,  however,  especially  when  used  in  severing  cast  iron 
work  like  this,  having  an  eccentric  bore,  leaves  a  considerable 
burr.  In  the  method  of  severing  the  rings  shown  here,  the 
eccentric  cylinder  is  first  fliiished  complete  on  the  turret  ma- 
chine. Then  it  is  mounted  on  an  internal  expansion  chuck 
on  the  face-plate  of  the  cylindrical  attachment  of  the  necker 
vertical  milling  machine,  as  shown.  This  chuck  is  provided 
with  clearance  grooves  for  the  gang  of  s:aws  shown  in  the 
engraving.     These  are  sunk   into  the  cylinder,  and   then   the 
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work  is  rapidly  revolved,  cutting  out  tlie  eight  rings  at  once. 
The  saws  are  permanently  mounted  on  their  arbor,  with  sep- 
arating collars  ground  to  the  proper  thickness. 

Examples  of  Fixtures  used  for  Drill  Press  Operations 
The  drilling  department  seemed  unusually  small,  when  com- 
pared with  the  size  of  the  whole  plant,  and  gave  the  appear- 
ance of  being  worked  at  high  press:ure.  The  large  output  re- 
quired was  evidently  maintained  by  the  universal  use  of 
highly  developed  jigs  for  all  manufacturing  operations.  Mul- 
tiple spindle  drill  presses  are  used  to  almost  the  entire  ex- 
clusion of  the  single  spindle  type. 

Fig.   14   is  interesting  as  showing  the  development  in   the 
jig    for    a    comparatively    simple    operation — that    of    drilling 


Figr.  16.     An  Unusual  Array  of  Automatic  Chucking  Machines  ;  Thirty-one 
are  used  in  this  Department! 

the  cotter  pin  hole  in  a  headed  cylindrical  stud.  In  the  first 
apparatus  employed  (not  shown)  the  stud  was  pushed  into  a 
hole  up  to  its  head,  and  held  there  by  a  lever,  one  piece  being 
done  at  a  time.  This  rigging  had  two  faults.  One  piece  at 
a  time  is  held,  and  trouble  with  chips  and  burrs  was  experi- 
enced, as  might  be  imagined.  An  improvement  on  this  device 
is  shown  in  the  two  jigs  at  the  right,  where  a  base  with  a  set 
of  V's  is  provided  in  which  several  of  the  pins  may  be  placed, 
their  heads  being  pressed  up  against  the  end  of  the  V-block 
by  springs.  The  cover  being  clamped  down  on  the  work,  the 
parts  are  thus  held  for  the  drilling  operation.  This,  how- 
ever, was  not  quite  easy  enough  to  clean  to  suit  the  ideas  of 
the  tool  designer,  so  the  fixture  shown  at  the  left  was  used 
for  the  next  tool  of  this  kind  that  had  to  be  made.  Here 
hinged  sides  are  used  Instead  of  springs  as  in  the  previous 


Fig.  17.    The  Engine  Assembling  Department 

case.  These  sides  told  up  and  press  the  heads  of  the  work 
against  the  edges  of  the  V-block.  When  they  are  turned  down 
and  the  cover  of  the  V-block  is  raised,  the  top  surface  of  the 
V-block  is  all  clear,  so  that  the  presence  of  chips  shows  inex- 
cusable carelessness  on  the  part  of  the  operator.  "When  the 
sides  are  folded  up  against  the  w-ork  and  the  cover  is  brought 
down,  the  latter,  by  means  of  wedge  surfaces,  presses  the  sides 
in,  holding  the  heads  of  the  work  firmly  in  place  and  clamping 
them  down  on  the  V-block  at  the  same  time. 

The  jig  shown  at  work  In  Fig.  15  is  used  for  drilling  and 
reaming   the  connecting-rod  holes.     It  is  of  the  "four-legged 


table"  variety,  with  saiitable  clamps  and  hook  bolts  for  taking 
the  strain  of  the  cut  without  permitting  noticeable  deflection 
and  consequent  inaccuracy  in  the  work.  A  feature  of  'the 
construction  which  is  probably  old  enough,  but  was  new  to 
the  writer,  is  the  provision  made  for  both  drilling  and  ream- 
ing with  a  fixed  bushing,  thus  avoiding  the  use  of  slip  bush- 
ings of  different  diameters.  For  drilling,  the  jig  is  used  as 
shown  in  the  engraving,  with  the  work  clamped  beneath  the 
plate  and  the  jig  bushings  above,  guiding  the  drills.  For 
reaming,  the  jig  is  reversed  and  a  reamer  is  used  having  a 
pilot,  which  passes  through  the  work  into  the  jig  bushing 
(now  on  the  under  side  of  the  plate)  by  which  it  is  guided. 

Fig.  16  shows  what  is  by  long  odds  the  largest  aggregation 
of  automatic  chucking  machines  the  writer  has  ever  seen. 
There  are  thirty-one  of  the  Potter  &  Johnston  type.  Prac- 
tically every  turned  part  not  made  in  the  screw  machine  from 
the  bar  is  produced  on  these  machines.  That  old  standby, 
the  engine  lathe,  appears  to  be  about  the  rarest  machine  tool 
in  the  shop. 

Fig.  17  shows  a  section  of  the  engine  assembling  room.  It 
will  be  noted  that  machine  tools  are  few  and  far  between,  the 
only  ones  in  sight  being  a  drill  press,  speed  lathe,  and  two 
or  three  grinding  stands  for  sharpening  tools.  This  shows 
that  the  manufacturing  operations  have  been  performed  with 
great  exactness.  The  question  of  assembly  is  simply  one  of 
bolting  and  screwing  the  separate  parts  together.  The  en- 
gines here  shown  are  of  the  four-  and  six-cylinder  type.  The 
overhead  trolley  lines  should  be  noted. 

One  of  the  most  interesting  departments  in  this  factory  is 
that  for  testing  the  completed  engines.  This,  however,  de- 
serves an  article  by  itself,  and  will  be  so  treated  in  a  future 
issue. 

*     *     * 

AN    EARLY    DEVELOPMENT    OF   INTER- 
CHANGEABLE MANUFACTURING 

An  interesting  feature  of  trading  and  manufacturing  in 
Siberia,  also  common  in  European  Russia,  is  mentioned  in  an 
article  on  Siberia  in  the  September  issue  of  Cassters'  Magazine. 
The  system  is  referred  to  as  the  "Artel"  system.  The  Artels 
are  combinations  of  artisans,  representing  individual  occupa- 
tions and  handicrafts,  and  are  especially  ccmmon  in  village 
communities.  They  are  cooperative  associations,  the  work 
being  parceled  out  among  the  members  and  the  profits  on  the 
work  being  divided  among  them  in  accordance  with  the  rules 
of  the  Artel.  The  members  carry  on  their  work  in  their  own 
cottages,  much  of  the  work  being  done  in  the  winter  time 
during  the  season  when  there  is  no  work  required  for  culti- 
vating of  the  land.  One  common  industry  is  that  of  making 
winnowing  machines  used  by  farmers  for  separating  the  grain 
from  the  chaff  after  threshing.  These  are  sold  in  thousands, 
and  are  manufactured  both  in  Russia  and  Siberia  by  these 
peasant  associations.  The  machines  are  very  satisfactory  for 
their  purpose,  and  are  sold  at  an  extremely  low  price,  due  to 
the  system  of  manufacture  followed  by  the  Artels.  Each  man 
has  a  special  part  of  the  machine  to  make,  and  is  provided 
with  a  templet  for  its  making.  The  parts  are  produced  in 
lots  of  hundreds  and  are  brought  together  from  the  various 
workers  and  assembled  by  another  group  of  workmen  who 
have  specialized  in  this  part  of  the  work.  This  system  is 
exactly  the  same  as  that  known  to  modern  industries  as  the 
interchangeable  plan  of  manufacturing,  but  it  has  been  in 
vogue  in  Russia  in  the  form  just  described  long  before  it  was 
thought  of  elsewhere.  The  trade  in  this  particular  machine  is 
so  enormous  that  more  than  one  firm  manufacturing  agricul- 
tural machinery  has  endeavored  to  secure  a  portion  of  the 
business,  but  so  far  all  have  failed  because  no  one  has  been 
able  to  produce  and  sell  the  machines  at  the  price  at  which 
the  Artels  are  able  to  sell  them.  Of  course,  it  is  only  the 
very  simplest  machines  that  can  thus  be  made  by  the  Artels,  and 
they  are  not  able  to  extend  their  operations  in  directions 
where  a  higher  degree  of  skill  is  required,  but  it  is  neverthe- 
less interesting  to  note  that  the  underlying  principle  of  mod- 
ern shop  practice  has  been  applied  to  the  very  crudest  form 
of  manufacture  in  countries  usually  considered  so  far  removed 
from  industrial  progress  as  Russia  and  Siberia.  The  recogni- 
tion and  application  of  the  principle  are  the  important  facts. 
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CHAPTERS    IN    THE    EARLY   HISTORY    OF 
MACHINE  TOOLS-2 

JOSKPH  O.  HORNER" 

In  the  lathe  we  sec  the  eaiiifst  (levcloiuiieiits  of  machine 
tools,  not  only  as  the  lathe  and  Its  allied  forms  are  concerned, 
but  because  of  the  intluence  which  this  tool  has  had  In  the 
evolution  of  other  types.  The  mandrel  and  its  bearings  occur 
in  other  machines,  and  the  self-acting  slide  and  tool-holder 
also,    as    well    as    many    of    the   smaller    details — lead    screw, 


Fig    8.    Roberts  Planing  Machine,  Table  52  inches  Long  by  11  inches 
Wide  (1817).  South  Kensington  Museum 

change   gears,    feed   rods,   methods   of   take-up,   and   so    forth. 
The  lathe  preceded  all  other  tools  and  influenced  their  design. 

Planing  Machines 
After  the  slide-rest  had  become  developed  into  a  traveling 
element  the  principle  was  not  long  in  being  applied  to  other 
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rig.  0.    Self-acting  Slotting  Machine,  Oalrd  &  Co.,  Oreenock  (about  1846) 

machines.  First  came  the  planing  machine,  pioneer  of  a 
long  line  of  machines,  the  principal  value  of  which  is  due  to 
the  coercion  exercised  on  the  tool  by  the  sliding  action.  The 
honor  of  its  invention  appears  to  lie  between  four  claimants, 
Roberts,  Clements,  Fox,  and  Murray,  working  durlnp  the 
period  of  about  1814-1820.  This  was  a  very  prolific  epoch  in 
•  Address  ;  15  Sydney  Building,  Butli,  England. 


the  history  of  machine  tools;  an  age  of  gri-at  inventors, 
pupils,  and  followers  of  Bramah  and  Maudslay. 

The  planing  macliino  by  Richard  Roberts  of  Manchester, 
now  in  the  South  Kensington  Museum,  Fig.  8,  still  bears  evi- 
dence of  the  hand  work  done  in  fitting  it  up.  It  Is  chain- 
driven,  the  chain  passing  round  a  drum  underneath,  about 
the  center,  going  thence  over  guide  pulleys  at  each  end,  and  at- 
tached to  each  end  of  the  bed.  The  movements  were  oper- 
ated byi  the  large  cross  handle  seen  on  the  axis  of  the  drum. 
The  bed  is  cast  In  two  parts,  of  angle  section,  bracketerl  and 
bolted  to  the  legs.  Its  top  edges  are  inverted  vees,  doubtless 
made  thus  witli  the  intention  of  preventing  lodgment  of  the 
chips. 

Tlie  upper  work  is  remarkable  from  the  fact  that  the  tool- 
holder  is  nearly  as  large  as  the  standards.  Tiese  are  cast- 
ings slotted  on  the  front  tor  the  clamping  of  the  cross-slide. 
This  is  elevated  by  means  of  independent  screws.  The  tool- 
slide  is  traversed  by  a  feed  screw. 


Fig.  lO.    Whitworth  Crank-driven  Planer  (1868) 

During  the  decade  1830-1840  the  demand  for  high-class 
machine  tools  became  pressing  and  extensive,  due  largely  to 
railway  developments.  The  firm  of  Sharp,  Roberts  &  Co.  was 
one  of  the  earliest  in  the  field.  It  had  been  in  existence 
since  1828,  having  been  engaged  in  the  construction  of  cotton 
spinning  machinery  in  Manchester.  Roberts  was  the  inventor 
of  the  firm,  and  he  designed  many  lathes,  machines  for  plan- 
ing, slotting,  the  cutting  of  wheel  teeth,  punching  and  shear- 
ing. Roberts  is  credited  with  having  invented  the  system  of 
templets  and  gages  to  secure  interchangeability  of  parts  In 
locomotives.  This  last  would  be  subseciuent  to  1S34,  when 
Sharp,  Roberts  &  Co.  started  the  Atlas  Works. 

Whitworth  stands  out  a  giant  among  the  giants  of  the 
time,  and  his  work  has  eclipsed  in  poular  estimation  that  of 
most  of  his  compeers.  The  period  of  his  activities  is  marked 
by  numerous  improvements  and  inventions.  But  the  three 
which  have  left  the  most  lasting  results  are  the  standardiza- 
tion of  screw  threads,  the  method  of  production  of  a  true 
plane,  and  measurement  by  micrometer  instruments  and  by 
fixed  gages.  These  were  the  advances  which  rendered  accu- 
rate mechanical  construction  possible.  They  have  been  large- 
ly Instrumental  in  the  disjilacement  of  hand  work  In  the  con- 
struction of  machines.  They  were  the  incentives  to  later  de- 
velopments, and  they  have  In  some  degree  dwarfed  Whlt- 
worth's  work  in  the  improved  designs  of  machine  tools,  or 
perhaps  less  attention  has  been  attracted  to  these.  But  these 
are  nevertheless  very  prolific  and  very  Interesting.  His  work 
has  stood  the  test  of  time  so  well  that  most  of  the  Inventions 
and  Improvements  which  he  devised  have  never  been  super- 
seded.    Machines,    methods   of   manufacture,    standardization. 
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iiKii^iirement,  and  test,  bear  the  impress  of  his  genius;  and 
the  great  firm  which  he  founded  stiil  fully  maintains  the  old 
traditions  and  high  reputation  of  its  originator. 

Whitworth  seems  to  have  been  the  first  to  design  that  form 
of  planer  in  which  the  work  remains  stationary  while  the 
tool    travels.     He    had    patented    a   machine    of    this   kind   in 


Fig.  11.    Slotting  Machine,  Screw-driven.     Front  Elevation. 
Joseph  Whitworth  &  Co. 

1S35,  in  V  hich  the  side  frames  carrying  the  cross-rail  traveled 
on  large  wheels  on  rails  low  down  on  each  side  of  the  fixed 
work   table. 

This  Whitworth  planer  of  ISo.'J  was  very  skeleton-like,  if 
judged  by  our  standards,  as  indeed  all  the  early  tools  were; 
but  the  resemblances  to  some  features  of  present-day  ma- 
chines are  striking.  The  lightness  of  build  Is  Illustrated 
by  the  fact  that  flanges  were  cast  on  the  outside  of  the  fram- 
ing, and  flanges  on  the  traveling  heads  came  just  underneath 
tlem,  with  the  object  of  preventing  the  traveling  mechanism 
(lom  tipping  under  heavy  duty! 

Being  a  traveling  head  machine,  provision  was  made  by 
three  sets  of  fianges  forming  ledges  within  the  cheeks  for 
receiving  the  work  tables  at  three  different  heights.  The 
cross-rail  was  elevated  by  vertical  screws  and  bevel  gears, 
and  the  cross-slide  could  be  bolted  at  any  height  on  the  face 
of  the  uprights. 

The  crude  beginning  of  the  screw  worm  drive  which  Whit- 
worth subsequently  used  on  the  planers  and  drilling  machines 
may  be  traced  to  this  early  machine.  Two  square-threaded 
screws  ran  alongside,  one  flanking  each  upright  and  reversing 
the  travel  at  equal  rates.  The  two  side  screws  were  driven 
from  bevel  wheels,  the  transverse  shaft  having  three  revers- 
ing bevel  wheels  with  claw  clutches  at  the  center.  Curious 
recessed  rollers  were  used  to  transmit  the  motion  of  the 
screw  to  the  uprights,  the  edges  of  the  rollers,  which  were 
set  at  any  angle,  entering  into  the  thread  spaces.  From  this 
device  the  worm-wheel  engagement  would  naturally  follow  in 
time,  as  it  did. 

This  machine  embodied  also  the  reversible  tool-box  in  a 
crude  form,  but  reversed  similarly  to  later  ones  by  means  of  a 
cord  round  a  pulley.  The  pulley  was  not  in  the  axis  of  the 
rotating  box,  but  on  a  spindle  in  front,  whence  the  movement 
was  transmitted  through  spur  gears.     The  down-feed  was  ac- 


complished through  ratchet  mechanism  acting  on  a  screw  at 
the  head  of  the  tool  holder. 

In  1837  Whitworth  modified  the  tool-box,  introducing  the 
cam  groove  cut  on  the  rotating  body,  and  which  when  acted 
on  by  a  pin  operated  by  the  vertical  movement  of  the  feed 
rod  imparted  the  rotary  movement.  This  device  has  re- 
mained permanently  embodied  in  the  firm's  planer  tool  boxes 
of  this  type. 

The  fitting  of  two  tools  in  the  box  to  avoid  the  rotation  of 
the  holder  was  patented  by  .John  Roberts  in  1838.  In  its 
essentials  it  is  like  double  cutting  holders  of  to-day,  the  box 
being  pivoted  to  throw  off  the  tool  which  is  not  In  action. 

The  design  of  planing  machine  which  has  come  into  con- 
siderable prominence  lately,  in  which  the  tool  is  reciprocated 
instead  of  the  work,  was  being  worked  out  about  1840  by  M. 
Decostre,  of  Paris,  M.  Cave  and  Mr.  Hick  of  Bolton.  The 
first  was  chain  operated,  the  second  by  means  of  a  leather  belt, 
the  third  by  a  steel  belt.  In  M.  Decostre's  machine  two  end- 
less chains  were  used  running  the  whole  length  of  the  ma- 
chine. The  bed  was  V-grooved,  carrying  supports,  and  a  cross- 
rail  with  the  tool-holder.  In  the  machine  of  M.  Cave  an  end- 
less belt  ran  over  fixed  and  tension  pulleys  communicating 
motion  through  gears  to  two  racks. 

The  planing  machine  had  been  nearly  crystallized  in  its 
present  design  in  the  forties.  The  method  of  driving  still  lay 
between  rack  and  screw,  for  Whitworth  had  then  applied  the 
screw  drive  to  both  planing  and  slotting  machines.  Quick 
return  in  rack-driven  machines  was  effected  by  larger  and 
smaller  fast  and  loose  pulleys  driving  through  gears  to  the 
rack  pinion.     There  were  three  designs  of  racks  then.     There 


Fig.  12. 


Early  Self-acting  Slotting  Machine,  Screw-driven. 
Joseph  TVhitworth  &  Co. 


Side  Elevation. 


was  the  simple  single  rack,  there  were  the  two  racks  bolted 
to  the  under  side  of  the  traveling  table  with  the  teeth  set  to 
hit-and-miss,  and  there  was  the  stepped  rack  with  three  steps, 
each  step  having  its  teeth  equal  in  length  of  face  to  one-third 
the  width  of  the  rack,  being  set  behind  its  fellow  at  a  distance 
equal  to  one-third  of  the  pitch.  This  was  introduced  by  a  Mr. 
Collier  of  Manchester. 
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To  the  screw  reversal  the  objection  was  that  the  return 
sijfeil  was  not  accelerated,  the  bevel  wheels  being  ot  equal 
sizes.  Mr.  ShaiiUs  oi  Jolinstone  niodilieil  the  gear  by  placing 
two  bevel  wheels  of  different  sizes  on  the  end  of  the  screw, 
the  diameters  ef  which  bore  the  same  relation  to  each  other 
as  the  speeds  of  cutting  and  reverse  did.  These  were  oper- 
ated by  pinions  on  solid  and  hollow  shafts,  and  the  device 
has  been  fitted  to  many  machines. 

The  earliest  Whitworth  screw  did  not  engage  with  nuts  as 
at  present,  but  with  worm-wheels,  being  the  same  device  as 
the  rack  worm-wheel  applied  to  the  lathe  lead  screw,  but 
duplicated.  Two  wcrm-wheels  on  opposite  sides  ot  the  screw, 
and  having  their  spindle  bearings  secured  to  the  under  side 
of  the  table,  were  revolved  by  the  rotation  of  the  screw,  and 
thus  carried  the  table  along.  The  same  method  was  applied 
to  the  spindles  of  drilling  machines.  The  device  was  first 
applied  by  Whitv  orth  in  1S:'..">  for  the  motion  ot  the  carriage 
of  a  self-acting  spinning  mule. 

A  favorite  type  of  small  planing  machine  in  and  around 
the  Manchester  district  is  the  crank-driven  design.  Oi>e  of 
these  of  date  of  186S  by  Whitworth  &  Co.  is  shown  in  Fig.  10. 
It  is  driven  by  a  cone  pulley  through  ci-ank-pin  and  slotted 
link,    adjustable    for    stroke,    and    giving    quick    return.     The 
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for  driving  and  reversing  w'as  early  abandoned  in  America  for 
two  belts,  one  driving,  the  other  for  reversing;  and  liigli 
speeds  and  narrow  belts  also  were  adopted,  and  the  shifting; 
of  one  belt  at  a  lime.  The  feed  gear  was  operated  from  the- 
driving  gears  instead  of  by  tappets  on  the  table. 


slotted  link  is  provided  with  a  connecting-rod,  ope  end  ot 
which  is  attached  to  the  table.  The  feed  Is  operated  from  an 
edge  cam  keyed  tO'  the  crankshaft.  This  rotates  at  each  end 
of  the  stroke  through  bevel  gears  the  cord  pulley  at  the  bot- 
tom of  the  upright.  The  cord  fixed  to  this  pulley  passes 
round  the  several  pulleys  shown,  and  gives  a  variable  hori- 
zontal feed  by  means  of  the  ratchet  gear  on  the  end  ot  the 
cross-slide,  and  a  variable  vertical  and  angular  feed  by  ratchet 
gear  on  top  of  the  tool  slide. 

At  an  early  period  the  American  planing  machines  were 
improved  and  developed  on  different  lines  from  the  English 
ones.  Some  of  the  early  chain  machines  remained  in  use  in 
England,  and  in  the  States  as  late  as  about  18S0.  side  by  side 
with  many  of  the  improved  forms  which  are  even  now  re- 
garded as  modern.  Tlie  Sellers'  drive  was  then  in  existence 
^the  spiral  pinion  working  diagonally  in  its  rack,  an  im- 
proved form  of  Bodmer's  worm  and  rack.  The  rack-and-pin- 
lon  drive  was  also  in  use.  The  plain  rack  and  the  stepped 
rack  divided  favor  in  England,  but  the  pinion  was  always' 
small,  with  a  tendency  to  lift  the  table.  The  large  driving 
or  bull  wheel  was  early  adopted   in  America.     The  single  belt 
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Fig.  14.    Blotter  driven  by  Steam  Engine.    Josepb  Whit-wortli  &,  Co.  (1867) 

Mr.  Richards  has  a  hit  in  an  old  pamphlet  at  the  ornamen- 
tation which  was  a  common  feature  in  early  machine  tools. 
He  said  "The  strains  that  fall  upon  the  standards  ot  planing 
machines  are  so  obvious  that  there  should  be  no  difficulty  in 
determining  the  best  form;  but  these  standards  offer  so  invit- 
ing a  field  for  architectural  ornament  that  only  a  few  tool 
makers  forbear  adding  some  filigree  work.  The  beads, 
moldings,  and  ornaments  of  cast-iron  machine  parts  were 
long  ago  discarded  by  the  better  class  of  engineers,  and  are  at 
present   seldcm   seen   except   in   New   England   or   in   France. 


Pis.  15.    Special  SlottlnK  Kachlne  with  Lateral  Feed.    Joseph 
Whitworth  &  Co.  (1865) 

As  a  rule  the  want  of  good  fitting  and  want  of  true  propor- 
tions in  machine  tools  is  directly  in  proportion  to  the  amount 
of  attempted  ornament." 

Three  large  wall  planing  macliines  were  among  the  equip- 
ment at  Soho.  Tlie  largest  covered  a  wall  space  of  -7  feet 
by  9  feet.  The  traversing  screw  was  I  inches  diameter,  of 
%-inch  pitch,  double  threaded,  and  the  nut  of  2  feet  in  lon.eth 
embraced  only  the  upper  part  of  the  screw.  An  interesting 
fcatuie   was   the  double  cutting  tool-box  of  the   rocking  type-- 
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reversed  by  a  trip  lever,  and  it  carried  four  tools,  two  facing 
in  each  direction. 

The  Richards  side  planers  were  first  described  in  a  pamphlet 
printed  in  Philadelphia  in  1882.  They  are  there  termed  com- 
bination, or  compound  planing  machines,  because  they  per- 
form the  functions  of  both  planing  and  shaping  machines, 
and  the  features  there  described,  now  familiar,  had  the  claim 
•of  novelty:  "The  time  required  to  fasten  work  is  not  one- 
half  as  much  as  with  a  common  machine.     The  tools  always 


Fig.  16.     Shaping  Machine  designed  by  James  Nasmyth.    South  ' 

Kensington  Museum 

•  operate  at  the  same  level,  and  the  range  of  movement  is  nearly 
as  accurate  as  with  crank  motion.     The  stroke  is  as  complete 

;at  2  inches  as  at  50  inches."  The  entire  absence  of  gear  wheels 
is  mentioned,  and  the  noiselessness  of  running.  Two  sizes  of 
xnachines  only  were  made  at  first,  one  to  plane  50  inches  by 
20  inches,  weighing  two  tons;  the  other  to  plane  60  inches 
by  25  inches,  and  weighing  three  and  a  half  tons.  Mr.  J. 
Richards,  who  did  so  much  for  machine  tool  development  in 
America,  early  advocated  the  fixed  work,  and  the  traveling 
tool  embodied  in  his  side  planer.  He  said  in  a  paper  pub- 
lished in  San  Francisco  in  ISSO:    "When  woi-k  becomes  many 


cutting  the  mortises  in  ship's  blocks.  Roberts'  machine  w^as 
in  general  appearance  and  design  similar  to  present-day  ma- 
chines, but  there  was  no  quick  return.  Nasmyth,  seeing  the 
objection  to  the  limitations  in  diameter  due  to  the  presence 
of  the  gap,  designed  in  1836  a  table  machine  in  which  the 
slotting  ram  was  placed  below  in  a  pit.  Tlie  advantages 
which  he  claimed  were  that  it  was  capable  of  operating  upon 
wheels  of  any  diameter,  that  it  would  take  a  much  deeper 
cut,  there  being  an  entire  absence  of  any  source  of  springing 
or  elasticity  in  its  structure,  that  it  operated  with  more  pre- 
cision, occupied  less  space,  and  did  not  cost  above  one-third 
of  the  other  machines.  This  might  be  regarded  as  the  proto- 
type of  the  keyway  seating  machines. 

There  w-as  a  slotting  machine  at  Soho  foundry  attached, 
like  so  many  of  the  machine  tools  there,  to  the  wall.  The  base- 
plate, with  table  and  slides  was  on  the  floor.  The  ram  moved 
in  dovetailed  slides,  and  was  driven  by  a  single  threaded 
screw  of  4%  inches  diameter  and  1  inch  pitch,  the  cutting 
and  return  movements  being  effected  by  a  nest  of  bevel  gears 
at  the  top  of  the  machine.  The  screw  ran  in  a  nut  at  the 
head  of  the  ram,  the  weight  of  which  was  counterbalanced. 
Power  feeds  were  fitted  to  the  table  slides. 

The  early  form  of  slotting  machine  was  obviously  an  adap- 
tation of  the  planer,  but  crank-driven.  Though  it  had  no 
quick  return,  and  no  self-acting  table  feeds  it  had  the  two 
rectilinear  and  the  circular  movements  imparted  by  hand,  and 
a  tilting  table,  and  thus  marked  a -very  great  advance  in  the 
methods  of  the  •machine  shop.  An  example  by  Caird  &  Co.. 
Fig.  9,  previous  to  1847,  is  curious  for  its  architectural 
features,  its  fluted  column,  and  architrave  on  the  overhanging 
head. 

One  of  Whitworth's  early  slotting  machines  with  the  ram, 
screw-driven  as  previously  mentioned,  Figs.  11  and  12,  avoided 
the  difficulty  of  the  obstruction  of  the  standard  by  employing 
two  uprights  bolted  to  the  base,  and  leaving  a  clear  space  be- 
tween them  from  front  to  back.  Two  stretchers  bolted  be- 
tween the  uprights  provided  the  guides  for  the  ram.  Fig.  13 
is  a  similar  machine  of  date  1874. 

Among  the  tools  at  the  old  Lambeth  works  was  a  slotting 
machine  by  Sharp,  Roberts  &  Co.  of  Manchester,  bearing  date 
1840.  The  framing  was  arched  at  the  top.  A  six-stepped  belt 
cone  drove  the  ram  through  a  slotted  crank  and  connecting- 
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Fig,  17.     Compound  Planing  Machine  or  Shaper.     Nasmyth  &  Gaskell 


times  as  heavy  as  the  implements  required  to  cut  it.  there  are 
good  reasons  for  moving  the  tools  instead  of  the  piece.  The 
principle  is  traceable  through  all  machine  tool  practice  of 
our  day,  but  is  especially  marked  in  the  case  of  planing  appli- 
ances. Mammoth  machines  with  running  platens  to  plane 
eight,  ten,  or  twelve  feet  square  are  now  seldom  made  except 
in  this  country.  Four  feet  square  may  be  called  an  economic 
limit  for  moving  platen  machines.  ...  A  large  sole  plate 
with  poitable  tools  for  planing  and  boring  is  in  most  cases 
;all  that  is  required." 

Slotting-  Machines 
The  slotting  machine  was  invented  by  Richard  Roberts,  but 
the  idea  was  borrowed  from  a  machine  by  Maudslay  used  for 


rod  arranged  at  the  back,  but  at  the  side  of  the  main  frame, 
which  was  a  very  skeleton-like  affair.  The  table  was  pro- 
vided with  all  motions,  including  the  circular,  and  an  elevat- 
ing motion  of  its  base  between  the  main  framing.  Feed  was 
self-acting  from  a  cam  on  the  cone  shaft.  A  trunnion  fitting 
to  the  table  provided  for  taper  slotting. 

A  large  Whitworth  slotting  machine  (1867)  for  general 
and  locomotive  work  is  shown  in  Fig.  14,  driven  by  a  steam 
engine  with  governor  attached.  The  stroke  was  about  4  feet. 
The  tcol  ram  is  actuated  by  means  of  a  quick  threaded  screw 
from  the  drum  of  the  engine  crankshaft  by  shifting  belt  to 
top  pulleys,  thence  through  bevel  gear  for  the  cutting  stroke, 
and  miters  for  quick  return.    The  bottom  of  the  main  screw  is 
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fltteil  with  small  bevel  gears  giving  motion  to  a  woim  and  wmni 
wheel  which  rotates  the  slotted  disk.  This  Is  provided  with 
tappets  adjustable  lor  length'  and  position  of  stroke.  The 
tappets  actuate  the  long  vertical  shaft,  the  top  of  which  Is 
coupled  to  the  belt  striking  gear,  and  the  bottom  to  the  vari- 
able reversible  feed  motion  in  the  longitudinal,  transverse, 
and  circular  directions.  The  table  is  6  feet  6  inches  diam- 
eter and  the  distance  between  the  uprights  is  8  feet  6  Inches. 

A  Whitworth  machine  which  embodies  features  of  the 
shaper  and  slotter  Is  shown  in  Fig.  15.  It  was  a  special  slot- 
ting machine  (1S65)  made  for  slotting  out  the  port  holes  in 
the  cylinders  of  locomotives,  and  doing  ordinary  work  on  the 
table  of  the  machine.  The  tool  ram  is  driven  from  a  balanced 
counter-shaft  by  means  of  the  single  pulley  seen  at  the  hack 
of  the  head,  thence  through  the  spur  gears,  slotted  disk,  and 
connecting-rod,  adjustments  for  length  and  position  of  stroke 
being  provided  for.  The  variable  feed  is  operated  from  an 
edge  cam  on  the  disk  shaft  through  the  slotted  lever  seen  on 
the  right-hand  side  of  the  head;  thence  by  ratchet  wheel, 
miter  wheels,  and  revolving  nut  on  the  screw  in  the  hed,  for 
longitudinal  feed;  and  by  the  left-hand  ratchet  gear,  miter, 
and  screw,  for  the  transverse  feed. 

Shaping  Machines 

Nasmyth  invented  the  shaping  machine  in  1S36  with  the 
object  of  tooling  the  smaller  details  which  were  not  suitable 
to  go  on  the  planing  machines.  It  was  known  as  "Nasmyth's, 
steam  arm."  of  which  the  arbor  for  segmental  work  formed 
an  important  element.  Said  he:  "None  but  those  who  have 
had  ample  opportunities  of  watching  the  progress  of  executing 
the  detail  parts  of  machines  can  form  a  correct  idea  of  the 
great  amount  of  time  that  is  practically  wasted  and  unpro- 
ductive, even  when  highly  skilled  and  careful  workmen  are 
employed.  TTiey  have  so  frequently  to  stop  working  in  order 
to  examine  the  work  in  hand,  to  use  the  straightedge,  the 
square,  or  the  calipers,  to  ascertain  whether  they  are  'working 
correctly.'  During  that  interval  the  work  is  making  no 
progress;  and  the  loss  of  time  on  this  account  is  not  less  than 
one  sixth  of  the  working  hours,  and  sometimes  much  more; 
though  all  this  lost  time  is  fully  paid  for  in  wages." 

An  early  form  of  the  Nasmyth  shaper,  hand  operated,  is 
in  South  Kensington.  Fig.  16.  A  somewhat  later  design,  power 
driven,  is  illustrated  by  the  drawing  Fig.  17.  This  was  termed 
a  compound  machine,  because  It  included  circular  tooling  on 
the  mandrel,  which  did  away  with  a  deal  of  hand  chipping 
and  filing  on  lever  ends  and  similar  work.  It  had  no  quick 
return  at  first.  Whitworth  was  the  first  to  fit  that.  It  was 
just  a  short  stroke  machine  substantially  like  present  day  suc- 
cessors only  of  rather  bizarre  appearance.  It  was  belt-driven 
on  cones,  with  adjustable  stroke  and  self-acting  feed  to  the 
arbor. 

Yet  the  original  of  the  shaper  may  be  traced  to  a  machine 
in  Maudslay's  shop.  Two  girders  supported  on  legs  carried 
the  sliding  work  bed,  over  which  the  the  tool-box  was  traversed 
and  reciprocated  between  two  round  bar  guides.  These 
movements  were  derived  from  a  large  cord-driven  stepped 
pulley,  crank  and  connecting-rod,  to  the  tool-box.  The  latter 
with  its  guides  could  be  adjusted  vertically  by  four  screwed 
pillars,  with  nuts  above  and  below  the  bosses  of  the  guide  bars 
which  fitted  over  the  pillars.  An  interesting  feature  is  that 
the  tool  box  was  rotated  through  180  degrees  at  the  end  of 
each  stroke,  to  cut  on  each  stroke. 

*     *     * 

The  question  of  supplying  power  to  Paris  by  means  of  an 
•electric  generating  plant  at  the  Rhone  falls  now  appears  to 
have  reached  the  stage  of  probability.  It  is  planned  to  trans- 
mit l.'.O.noo  kilowatts  direct  current  at  a  voltage  of  from  120,- 
000  to  200,000,  although  there  is  doubt  on  the  question  whether 
the  three-phase  system  would  not  be  preferable.  The  capital 
cost  for  the  whole  project  is  estimated  at  $20,000,000  and  an 
Important  factor  yet  to  be  decided  is  whether  it  will  be  possi- 
hie  to  deliver  current  at  the  capital  at  lower  cost  than  when 
generating  locally  by  steam.  It  la,  however,  probable  that 
manufacturing  towns  would  grow  tip  around  the  falls,  simi- 
larly as  has  been  the  case  around  Niagara,  and  in  this  case 
the  project  of  establishing  a  large  power  station  would  be 
entiri'Iy   feasible. 


STRESSES  PRODUCED  BY  SHOCKS 

A.  P.  ISLTOFT" 

The  oiiiniuu  that,  in  gen- 
eral, a  certain  static  load 
can  be  substituted  for  a 
shock  produced  by  a  body 
in  motion,  is  often  met  with 
among  engineers.  This 
opinion,  however,  is  true 
only  within  certain  limita- 
tions; that  is  to  say,  in 
each  concrete  case  there  ex- 
ists a  certain  force  which 
will  produce  the  same  maxi- 
mum stress  as  that  due  to 

a     given     shock,     but     this  ^-  ^-  ^"°"' 

force  may  vary  greatly  in  different  cases  even  if  the  energy, 
by  which  the  shock  is  measured,  remains  the  same.  The 
magnitude  of  a  shock  must  be  measured  in  units  of  energy, 
and,  therefore,  cannot  be  directly  compared  to  a  force. 

Although  in  some  cases  a  close  approximation  to  an  exact 
calculation  of  stresses  produced  by  shocks  may  be  attained, 
it  is  often  found  a  complicated,  and  sometimes  an  impossi- 
ble, task  to  determine,  even  theoretically,  the  effects  of  a 
shock,  and  the  object  of  the  present  article  is  more  to  give 
a  clearer  understanding  of  the  principles  involved,  than  an 
attempt  at  exact  calculation. 

TABLE  I.     STRESSES  PRODUCED  IN  BEAMS  BY  SHOCKS 


Method  of  Sup- 
port, and  Point 

Struck  by 
Falling  Body. 


Fiber  Stress/  produced  by  Weight 
Q  dropped  through  a  Distance  /;. 


Supported  at 

both  ends: 

struck  in 

center. 


Fixed  at  one 
end;  struck 
at  the  other. 


Fixed  at  both 

ends;   struck 

in  center. 


QaL  /  I         96hLI\ 


QaL/  I         6tiEI\ 


)aL  /  I         S8ihEl\ 

8/    \         ^i  QL^     / 


Approximate 
A'alue  of/. 


p  =  a. 

QQhE 
LI 

p  =  a^ 

HQhE 
LI 

QQhE 

M     LI 


I  —  moment  of  inertia  of  section  ;  a  =  distance  of  extreme  fiber  from 
neutral  axis;  L  ~  length  of  beam  :  E  =  modulus  of  elasticity. 

A  number  of  formulas,  however,  are  included,  becaifse 
many  interesting  conclusions  can  be  drawn  directly  from 
these  formulas,  which  probably  also  will  be  of  interest  to 
many  of  the  readers  of  Machinery,  who,  like  the  writer,  have 
often  felt  the  need  of  some  formulas  directly  applicable  to 
shocks. 

Any  elastic  structure  subjected  to  a  shock  will  deflect  until 
the  product  of  the  average  resistance,  developed  by  the  deflec- 
tion, and  the  distance  through  which  it  has  been  overcome 
has  reached  a  value  equal  to  the  energy  of  the  shock.  It 
follows  that  for  a  given  shock,  the  average  resisting  stresses 
are  inversely  proportional  to  the  deflection.  If  the  structure 
were  perfectly  rigid,  the  deflection  would  be  0,  and  the 
stress  infinite.  The  effect  of  a  shock  is  therefore  to  a  great 
extent  dependent  upon  the  elastic  property  (the  springiness) 
of  the  structure  subjected  to  the  impact. 

The  energy  of  a  body  in  motion,  such  as  a  falling  body, 
may  he  spent  in   each   of  four  ways: 

1.  In  deforming  the  body  struck  as  a  whole. 

2.  In  deforming  the  falling  body  as  a  whole. 

3.  In  partial  deformation  of  both  bodies  on  the  surface  of 
contact   (most  of  this  energy  will  be  transformed  into  heall. 

4.  Part  of  the  energy  will  be  taken  up  by  the  supports, 
if  these  be  not  perfectly  rigid  and  inelastic. 

How  much  energy  is  spent  in  the  last  three  ways  it  is  in 
most  cases  difllcult  to  determine,  and  for  this  very  reason  It 


•   Address:    CM2fi  I.nomis  St.,  Chlcniio,   III. 

t  .\.  1'.  lolloft  is  a  KriKhinlc  of  the  I'olylwlinic  Inslllulo  "f  ropon- 
lingcn,  DcniuMrk.  llo  liiis  I'ci'n  I'lnployod  l\v  thi'  Hoim  liu-llncd  Kle- 
vntor  Co.,  .Now  York,  mid  the  .Vmcrliaii  llrklKC  Co..  eiiii'im'.i.  i\nd  tor 
the  last   tour  vcnrs  has  lioon  estliimlor  for  llio  l.luk  Ri'll   To..  Clilciiito. 
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is  safest  to  figure  as  if  tlie  whole  amount  were  spent,  as  in 
case  1.  In  cases  where  a  Teliable  judgment  is  possible,  as 
to  what  percentage  of  the  energy  is  spent  in  other  ways  than 
the  first,  a  corresponding  fraction  of  the  total  energy  can  be 
assumed  as  developing  stresses  in  the  body  subjected  to 
shocks. 

Formulas  for  Stresse.s  due  to  Shocks 

If.  in  the  accompanying  illustration,  the  weight  Q  be  dropped 
from  a  height  ft  to  the  end  of  a  bar  of  the  length  L  and 
cross  sectional  area  A,  then  the  static  load  P  which  would 
produce  the  same  elongation  as  the  maximum  elongation  pro- 
duced by  the  dropping  of  Q,  would  be  determined  by  the  fol- 
lowing formula: 


P=Q{i+  V  i  +  — —- 


(1) 


3  h  A  E 

^  QL    . 

For  7i  =  0  this  gives  P  =  2Q.  or  a  suddenly  applied  load 
will  produce  the  same  elongation  and  therefore  the  same 
stress  as  a  static  load  twice  as  great. 

If  the  elongation  y  of  the  bar  is  small  compared  to  the 
height  /(,  the  formula  may  approximately  be  written 


P  = 
P 


2  Q  h  E  A 


(2) 


If  the  unit  stress  p  -- 
get 


be  introduced  in  this  formula,  we 


P  = 


(3) 


2QhE 

LA 

From    this    formula,    the    interesting    conclusion    can    be 
drawn  that  the  unit  stress  j)  for  a   given   load  producing  a 

TABLE  II.     STRESSES  PRODUCED  IN  SPRINGS  BY  SHOCKS. 


Form  of  Bar 

from  which 

Spring 

is  made. 


Round 


Square 


Fiber  Stress/  produced  by 

Weight  Q  dropped  a  Height  //  on 

a  Helical  Spring. 


Approximate 
Value  oi / 


\Qh  G 
' '  N  Dd'n 


1.34 


\ 


QhG 


G  =  modulus  of  elasticity  for  torsion  ;  d  =  diameter  or  side  of  bar :  D  = 
mean  diameter  of  spring;  «  =  number  of  coils  in  spring. 

shock,  varies  directly  as  the  square  root  of  the  modulus  of 
elasticity  E.  and  inversely  as  the  square  root  of  the  length 
L  of  the  rod  and  the  area  of  section  A.  Thus,  for  instance, 
if  the  sectional  area  of  a  column  be  increased  four  times. 
the  unit  stress  will  diminish  only  one-half.  This  is  entirely 
"different  from  the  results  produced  by  static  loads  where 
the  stress  would  vary  inversely  with  the  area,  and  within 
certain  limits  be  practically  independent  of  the  modulus  of 
elasticity  and  the  length  L  of  the  rod.     ' 

Similar  formulas  may  be  developed  for  stresses  produced 
by  shocks  in  beams  or  other  members  subjected  to  bending, 
and  supported  in  various  ways.  The  accompanying  Table  I 
gives  the  unit  stress  p  in  beams  of  length  L  produced  by  a 
weight  Q  falling  a  distance  7i.  Only  the  simplest  cases  have 
been  considered.  It  is  interesting  to  note  that  the  approxi- 
mate value  of  the  stress  produced  by  the  shock  is  the  same, 
irrespective  of  how  the  beam  is  supported.  This  again  shows 
how  the  effects  of  shocks  and  the  static  load  differ.  As  a 
matter  of  fact,  the  expression  for  the  approximate  value  of 
p  will  be  the  same  for  beams  supported  on  both  ends  and 
subjected  to  a  shock  at  any  point  between  the  supports. 

Effect  of  Shocks  on  Helical  Springs  made  from  Round 
or  Square  Bars 

A  load  suddenly  applied  on  a  spring  will  produce  the  same 
deflection,  and  therefore  also  the  same  unit  stress  as  a 
static  load  twice  as  great.  If,  however,  the  load  Q  falls  from 
a  height  h  before  striking  the  spring,  it  will  produce  a  stress 
equal  to  that  of  static  load  P.  according  to  the  formula: 


Q 


(-J 


2hG  d* 


1  + 


(4) 


CQD^nf 
in  which  G  =  modulus  of  elasticity  for  torsion, 

d  =  diameter    of    round    spring    or    side    of    square 

spring, 
C^a  constant,  which  is  S  for  round  bar,  and  l.S  v 

for  square  bar, 
D  =  mean  diameter  of  spring. 
n.  =  number  of  coils  in  spring. 
If  the  deflection   y  of  the  spring  is  small   compared   to   P.. 
an  approximate  formula  may  be  written 


P--= 


\l 


',qhGd* 


(5) 


Table   II    gives   the   fiber   stress   /   produced    by    weight   Q 
dropped  a  distance   h  before  striking  a  helical  spring.     The 


main  conclusion  arrived  at  in  these  for- 
mulas is  that  the  fiber  stress  for  a  given 
shock  will  be  greater  in  a  spring  made 
from  square  bar.  tlian  in  one  made  from 
a  round  bar,  if  the  diameter  of  coil  be 
the  same,  and  the  side  of  the  square 
bar  equal  the  diameter  of  the  round 
bar.  It  is,  therefore,  decidedly  more 
economical  to  use  round  stock  for 
springs   which   must   withstand   shocks. 


V///y'y/////////My/^^^^^ 


3 


JWaiVimcrK.-V.y. 
Stress  due  to  Shock 

This  is  due  to  the  fact  that  the  deflection  for  the  same  fiber 
stress  for  a  square  bar  spring  is  smaller  than  that  for  round 
bar  spring,  the  ratio  being  as  4  to  5.  The  round  bar  spring  is 
therefore  capable  of  storing  more  energy  than  a  square  bar 
spring  for  the  same  stress. 

Shocks  from  Bodies  In  Motion 

The  formulas  previously  given  can  be  applied,  in  general, 
to  shocks  from  bodies  in  motion.  A  body  of  the  weight  ir 
moving  horizontally  with  the  velocity  of  r  feet  per  second, 
has  a  stored  up  energy 

1  ^V  V-  6W  v' 

A  = foot-pounds,  or inch-pounds. 

2  ff  g 

This  expression  may  be  substituted  for  Q  h  in  the  previous 
equations  for  unit  stresses  containing  this  quantity,  and  the 
stresses  produced  by  the  energy  of  the  moving  body  thereby 
determined.  The  formulas  in  this  case  are  no  longer  approxi- 
mate, but  correct,  as  there  is  no  work  corresponding  to  Q  y. 

It  will  be  noticed  that  in  all  these  formulas,  the  stress  is 
directly  proportional  to  the  square  root  of  the  energy  con- 
sumed. Therefore,  if  it  is  assumed  that  only  a  certain  per- 
centage, as  p  per  cent  of  the  energy  developed,  is  consumed, 
then   the  stress  will   be   diminished   from   the  first  value  ol> 


tained,  to  the  first  value  multiplied  by 


P 

100 


The  writer  is  fully  aware  of  the  limitations  of  the  appli- 
cations of  the  formulas  given.  They  give,  however,  a  maxi- 
mum value  of  the  stresses,  thus  giving  the  designer  some- 
thing definite  to  guide  him  even  in  cases  where  he  may  be 
justified  in  assuming  that  only  a  part  of  the  energy  of  the 
shock  is  taken  up  by  the  member  considered.  If  the  quantity 
Q  li  be  taken  as  representing  the  energy  consumed  by  the 
member  in  question,  then  the  formulas  are  perfectly  correct. 
The  conclusions  drawn,  therefore,  hold  good,  as  for  this  pur- 
pose, no  other  significance  need  be  given  to  the  quantitr 
Q  h.  The  deductions  of  the  formulas  given  have  not  been 
included,  as  these  deductions  are  rather  lengthy.  They  are, 
however,  all  deduced  by  the  simple  principle  that  the  work 
performed  by  the  weight  Q  acting  through  a  certain  jlis- 
tance  must  equal  the  work  consumed  by  the  internal 
stresses.  The  work  performed  by  the  weight,  of  course,  is 
tire  weight  multiplied  by  the  distance  through  which  it  falls 
before  striking  the  body  plus  the  amount  of  deflection.  The 
work  of  the  internal  stresses  equals  the  mean  stress  produced 
by  the  shock  times  the  deflection.  This  mean  stress  is  \<2 
of  the  maximum  stress,  or  the  stress  P  produced  by  the  maxi- 
mum deflection. 
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AUTOMOBILE   FACTORY   PRACTICE* 


THE  DAYTON  MOTOR  CAB  CO.,  DAYTON,  OHIO 

ETHAN  VlALLt 

The  recent  hard  times,  as  many  in  the  machine  tool  line 
have  known  them,  have  as  a  rule,  been  wgarded  as  a  huge 
joke  by  the  big  automobile  builders,  for  a  large  majority  of 
them  have  run  full  or  double  time  and  then  could  not  fill  all 
their  orders  promptly.  So  far  behind  have  many  of  them 
been  that  they  had  to  get  some  of  the  parts  made  elsewhere, 
and  the  Dayton  Motor  Car  Co..  Dayton,  Ohio,  maker  of  the 
Stoddard-Dayton  automobiles,  has  been  no  exception  in  this 
respect.  In  fact,  the  company  has  found  it  necessary  to 
extend  its  plant  by  the  erection  of  an  immense  steel  and  con- 
crete structure,  now  nearing  completion,  that  will  nearly 
double   its  already   tremendous  capacity. 

This  firm  actually  makes,  as  the  word  is  understood  in  the 
manufacturing  world,  about  95  per  cent  of  its  car,  which  is 
a    high    percentage    when    one    considers    the    average    auto- 


Fig.  1.    Turning,  Boring  and  Cutting-off  Piston  Rings  in  a  Gridley  Machine 


ing  departments,  a  big  garage  and  repair  shop  maintained 
especially  lor  the  quick  repairing  of  disabled  machines  of 
their  own  make  that  may  be  shipped  or  brought  in. 

Crowded  as  are  the  conditions  in  the  factory  just  at  present, 
the  shop  practice  Itself  stands  out  clear  and  strong,  the 
equal  of  anything  In  the  country.  This  does  not  moan  that 
every  machine  is  original  or  built  especially  for  the  work 
to  be  done,  for  at  the  present  stage  of  the  automobile  busi- 
ness this  is  no  longer  necessary,  but  where  special  machines 
or  tools  have  been  needed  they  have  been  built,  and  built 
in  a  way  that  speaks  well  for  their  efficiency  and  length  of 
usefulness. 

The  most  vital  part  of  an  automobile  is  the  motor  and  it 
is  around  this  part  of  the  machine  that  the  interest  of  a 
mechanic  usually  centers.  .  Many  of  the  parts  cannot,  for  lack 
of  space,  be  followed  through  the  various  routes  they  take  in 
the  shop,  but  the  practice  of  different  factories  varies  to  such 
an  extent  regarding  piston  rings,  pistons  and  cylinders,  that 
these  parts  will  be  taken  up  pretty  much  in  detail,  and  a  few 


Pig,  3.    Facing  the  End,  brealdng  the  Inaide  Edge  and  boniii^  out  the  Piston 

mobile  shop,  or  even  some  of  those  of  national  reputation, 
which  in  many  cases  are  little  more  than  assembling  plants. 
The  firms  in  the  same  class  with  the  Dayton  Motor  Car  Co., 
when  it  comes  either  to  size,  methods,  quality,  or  output  can 
be  numbered  on  the  fingers,  with  several  to  spare.  The  forg- 
ing department  alone  is  as  large  as  some  good-sized  factories. 
Here  everything  in  the  nature  of  a  forging  which  is  used  on 
the  automobiles,  with  the  exception  of  the  crank-shaft,  is 
made;  even  the  big  elliptical  side  springs  are  made  up  com- 
plete in  this  department  from  the  plain  steel  strips  to  the 
finished  article  which  is  tested  out  in  actual   service. 

This  firm  is  also  one  of  the  few  which  has  its  own  foun- 
diy,  thus  insuring  a  more  nearly  uniform  product  than  can 
be  obtained  from  a  jobber.  Then,  too,  the  body  tops  are  cut, 
sewed  and  finished  and  cushions  are  made  in  their  respective 
departments.  Wood  is  bent  inio  shape  for  the  bodies  and  top 
braces  and,  of  course,  all  painting  and  finishing  is  done  in 
the  plant.    There  Is,  besides  the  complete  line  of  manufactur- 

•  I-'or  additional  Information  on  this  sub.lcrt,  see  "Mnchlnos  and 
ToiilR  for  Automobile  Maniifacturc,"  .tunc.  11100,  and  nrtldoa  thoi-f 
I'cl'rrri'd  to. 

I  Assoclatp  K<lltor  of  MAcniNKRY. 


Fig.  2.    Mandrel  for  Holding  Rings  when  Grinding  the  Outside 


Fig.  4.     Jig  for  Drilling  the  Wrist-pin  Hole  in  the  Piston 

other  more  or  less  important  or  interesting  points  will  also 
be  touched  upon. 

Making  Piston  Rings 
Piston  rings  go  through  comparatively  few  separate  opera- 
tions, as  three  of  the  operations  are  done  simultaneously  on 
one  machine.  The  piston-ring  casting  is  made  with  three 
large  flanges  or  lugs  on  one  end  for  the  purpose  of  liolting  it 
to  the  face-plate.  The  holes  in  these  lugs  are  laid  out  by 
hand  and  drilled  in  a  drill  press  and  the  casting  is  then  bolted 
to  the  face-plate  of  a  Gridley  semiautomatic  piston  ring  ma- 
chine which  is  shown  in  V^g.  1.  This  machine  bores  out. 
turns  eccentric  and  cuts  off  the  rings,  all  the  operations  going 
on  at  once.  The  motion  of  the  turning-tool  carriage  which 
turns  the  outside  of  the  casting  eccentric  while  tlie  inside  is 
bored  concentric,  is  obtained  by  a  cam  on  the  back  of  the 
face-plate.  After  leaving  this  machine,  the  rings  are  taken 
to  the  grinding  department  which  is  in  charge  of  IWr.  C.  A. 
Smith,  and  placed  one  at  a  time  on  the  magnetic  chuck  of  a 
Heald  grinder,  and  the  sides  are  ground.  They  are  next 
split  with  a  milling  saw  and  are  then  ready  for  the  finishing 
of  the  outside,  which   is  done  by  filling  the  cast-iron  sleeve. 
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shown  in  Fig.  2,  with  the  split  rings,  placing  it  over  the 
mandrel,  putting  on  the  loose  flange  and  screwing  on  the  nut. 
The  sleeve  is  then  removed,  the  mandrel  placed  on  centers 
and  the  outside  of  the  rings  ground.  The  rings  are  now 
ready  for  the  iinal  inspection  from  which  they  are  passed 
to  the  assembling  department. 

All  of  the  operations  on  piston  rings  which  have  been  just 
described,  as  well  as  the  following  ones  on  pistons,  except  the 
grinding  operations,  are  done  in  what  is  known  as  the  screw 
and  turret  department,  in  charge  of  W.  F.  Hittle. 
The  Piston  Processes 

The  first  machining  operation  done  on  a  piston,  is  to  place 
it  in  a  four-jawed  lathe  'chuck  as  in  Fig.  3,  with  the  open  end 
outward,  and  true  it  up  by  the  cored  hole.  The  outer  end 
is  then  faced  off,  the  inside  edge  broken  or  beveled  slightly 
with  the  same  tool  and  the  inside  bored  out  to  the  wrist-pin 
bosses  by  the  boring  head  shown  in  the  tail  spindle.  The 
casting  is  next  placed  in  the  drilling  jig.  Fig.  4,  and  the 
wrist-pin  hole  is  drilled.  The  work  is  located  In  the  jig  by 
means  of  a  plug  which  fits  the  hole  just  made  by  the  boring 
tool.     Next,  the  piston  is  placed  in  a  Gridley  automatic  and 


The  final  machining  operation  is  to  place  the  piston  in  the 
special  machine  Fig.  7,  for  the  purpose  of  milling  out  the 
space  between  the  w-rist-pin  bosses  for  the  end  of  the  con- 
necting-rod.    In   this   machine   the  work  is  held   and   located 


Fig.  5.    Lathe  equipped  with  Forming  Slide  for  Turning  Spherical 
End  of  Piston 

the  outside,  the  piston  ring  grooves,  and  body  clearance  are 
turned.  The  piston  is  held  in  the  machine  by  means  of  a 
stub  mandrel,  on  the  nose  of  the  spindle,  to  which  it  is  fast- 
ened by  a  long  eye-bolt  running  through  the  spindle  and  tight- 
ened by  a  hand-wheel  at  the  back.  A  short  piece  of  heavy 
iron  rod  is  also  inserted  through  the  wrist-pin  hole  in  the 
piston  and  the  loop  of  the  eye-bolt.  The  piston  is  steadied 
on  the  cut  by  a  follow  rest. 

From  the  automatic,  the  piston  is  taken  and  placed  in  the 
hollow  chuck  shown  in  Fig.  5,  and  the  closed  end  rounded. 
The  cross-slide  of  this  lathe  is  especially  fitted  with  a  bracket 
A  carrying  a  roller  which  is  pressed  against  the  former  B 
by  the  heavy  spring  C.  On  being  taken  from  this  lathe,  the 
piston  is  placed  in  another  and  held  in  the  same  way  as  on 
the  automatic,  while  the  end  is  centered  and  the  ring  grooves 


Fig.  6.    Jig  in  which  Wrist-pin  Holes  are  Reamed 

are  carefully  trued  and  sized.  The  piston  is  then  placed  in 
a  Brown  &  Sharpe  grinder,  between  a  large  and  a  small  cen- 
ter and  the  outside  ground  to  size;  then  it  is  inserted  in  the 
jig  shown   in  Fig.   6  and  the  wrist-pin  hole   is   reamed   out. 


Fig.  7.    Special  Machine  for  Milling  the  Space  between  the  Wrist-pin  Bosses 

between  V-jaws  with  plugs  inserted  in  each  end  of  the  reamed 
wrist-pin  hole.  The  mechanism  operating  the  mills  is  too 
plainly  indicated  to  need  further  explanation.  Just  before 
the  last  inspection,  the  pistons  are  placed  in  the  jig  shown 
at  B.  Fig.  8,  and  the  wrist-pin  hole  is  carefully  hand-reamed 
with  a  pilot  reamer. 

Machining-  Cylinders 
Cylinders  of  the  several  types  used  on  the  different  models 
of  Stoddard-Dayton  motors,  are  all  machined  in  the  machine 
shop  which  is  in  charge  of  Mr.  Walter  Sigler.  These  cylin- 
ders are  of  two  general  types:  One  having  the  water  jacket 
cast  in  one  piece  around  the  cylinder  with  no  openings  other 
than  the  pipe  openings,  while  the  other  type  has  a  large  open- 
ing fitted  with  a  removable  cover,  both  types  being  cast  in 
units  of  two  cylinders  each,  so  made  that  they  may  be  easily 


Fig.  8.    Beaming  Jigs  for  the  Crank  End  of  the  Connecting-rod.  and 
the  Wrist-pin  Hole  in  the  Piston 

grouped  in  multiples.  The  first  machining  operation  on  the 
first-mentioned  type,  consists  in  boring  out  the  cylinders  on 
a  regular  Beaman  &  Smith  cylinder  boring  machine  Fig.  9. 
This  machine  is  arranged  to  hold  four  two-cylinder  units  at  a 
time:  two  of  the  units  being  in  position  for  boring  while  the 
other  two  are  being  set  into  the  fixture.  After  one  set  has 
been  bored,  the  fixture  is  reversed  and  in  this  way  no  time 
is  lost  in  setting  up  the  work.  The  second  operation  con- 
sists of  drilling  and  reaming  the  valve  holes  in  a  turret-head 
drill  press  Fig.  10,  the  cylinder  unit  being  held  in  a  jig  as 
shown.  In  the  third  operation,  the  water-pipe  holes  are 
drilled  and  tapped,  and  then  the  cylinders  are  strapped  onto 
an  angle-plate  arid  the  spots  for  the  exhaust  pipe  flanges  are 
surfaced  off  in  a  vertical  mill.  They  now  pass  through  sev- 
eral minor  drilling  operations  before  they  are  ground  and 
given  their  final  inspection. 

The  second  mentioned  type  of  cylinders,  having  the  water- 
jacket  covers  on  the  sides,  are  bored  out  on  the  Beaman  & 
Smith  machine  in  the  same  way  as  the  first  type.  The  cover 
seats   are   then   surfaced   off   in   a  mill   and    the   cover   holes 
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drilled  ;ind  ta|i|i<'<l  using  the  jig  shown  in  Fig.  11.  The  work 
is  next  placed  in  the  indexing  or  tilting  jig,  Fig.  12,  and  the 
valve  holes  drilled,  bored  and  reamed,  in  all,  ten  holes  are 
llnished  in  this  jig.  Instead  of  using  an  angle-plate  to  hold 
these  cylinders  while  surfacing  the  exhaust  pipe  flange  spots, 
as  in  the  first  instance,  they  are  placed  in  a  special  fixture 
shown  in  Fig.  14. 


leather  padded  covers  being  clamped  over  the  two  large  ones, 
then  fiiling  the  jacket  with  water,  atlaching  a  pressure  gage, 
connecting  to  an  air  hose  and  running  the  pressure  slowly 
up  to  seventy  pounds,  all  the  time  watching  for  any  indica- 
tion of  a  leak  from  a  crack  or  a  flaw.  A  similar  preliminary 
test  is  also  made  in  the  machine  shop  on  all  cylinder  water- 
jackets  before  machining  and  after  boring  out  the  cylinders. 


w                   f    j            'i            ■    = 

\J:--!JM 

Fig.  9.     Boring  out  Cylinders  on  a  Beainan  &;  Smith  Machine 


Fig.  lO.      Drilling.  Ru 
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Pig.  11. 


DrilUng  and  Tapping  Holes  for  Water 
Jacket  Cover 


Fig.  12.     Tilting  Jig  for  Holding  Cylinder  wiiiie 
Drilling  and  Reaming  Valve  Holes 


Fig.  13,    Finishing  Seats  for  Water  Jacket  Cover 
on  a  Besly  Disk  Grinder 


Fig.  14.    Fixture  for  Holding  Cylinder  wlillo  facing  Kxliaust  Pipe  Flange  Bosses 

After  all  the  machining  operations  are  finished,  these  cylin- 
ders are  sent  to  the  grinding  room  and  the  water-jacket  cover- 
seats  finished  smooth  and  true  on  a  Besly  disk-grinder,  as 
shown  in  Fig.  I,'?.  The  cylinder  bores  are  ground  on  a  Heald 
grinder. 

Before  being  assembled  in  the  motor,  the  cylinder  water- 
jackets  are  tested  under  seventy  pounds  water  pressure,  as 
shown  in  Fig.  1.".     Tliis  is  done  by  stopping  up  all  openings. 


Fig.  15.     Tosfing  tlio  Water  .luckets 

After  the  connecting-rods  arc  drilled  and  reamed  in  a  box 
jig.  the  final  reaming  is  done  in  the  motor  part  assembling 
department,  the  jig  shown  at  .1,  Fig.  8,  being  used  for  this 
purpose. 

Cover-seats  on  the  differential  cases,  are  surfaced  off  on  a 
Becker-Bralnard  vertical  milling  machine  as  shown  In  Fig. 
IG,  only  the  cross  and  table  feeds  being  used  to  mill  the 
almosi   circuliir   rim   of  the  cover  scat. 
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Push-rod  fork-ends  are  milled  with  a  gang  mill,  eight  at 
a  time,  on  a  Le  Blond  milling  machine  as  in  Fig.  17,  the 
clamps  of  the  jig  being  arranged  so  that  the  tightening  of 
one   nut   clamps   two  rods  as  shown. 

Milling  Drive-g-ear  Clutcb  Teeth 

In  Fig.  19  is  shown  the  way  the  three  clutch-teeth  are  milled 
in  the  gear-clutch  end  of  the  drive-gear  sleeve,  using  a  three- 
spaced  indexing  jig.  Fig.  20  shows  the  same  sleeve  reversed 
for  milling  the   teeth  in  the   drive-shaft  end,   while   Fig.    21 


shown  lying  on  top  of  the  crank-case  in  Fig.  24  being  used. 
This  unusual  way  of  finishing  the  bearings,  saves  hand  scrap- 
ing and  does  a  better  job  in  far  less  time. 

In  the  motor  parts  assembly  department,  in  charge  of 
Mr.  L.  C.  Miller,  there  are  a  number  of  interesting  things  de- 
vised to  expedite  assembling;  one  of  them,  shown  in  Fig.  IS, 
is  an  old  paint-press  made  over  to  compress  the  valve  springs 
so  that  the  retaining  washer  and  cotter-pin  can  be  easily 
placed   on   the  end  of  the  valve   stem,  when  assembling  the 


Fig.  16.    Pacing  Seats  of  Differential  Covers 
in  a  Vertical  Milling  Machine 
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Fig.  17. 


Milling  Eight  Push-rod  Fork  Ends 
at  One  Time 


Fig.  18. 


Device  for  Compressing  Valve  Springs 
-nrhen  Assembling  Cages 


shows  the  way  the  clearance  is  milled  on  the  teeth.  A  wedge 
is  inserted  under  the  bottom  of  the  fixture  so  as  to  give  it  the 
proper  angle,  and  a  wider  mill  is  used.  It  will  he  noted  that 
clearance  is  shown  on  the  teeth  in  all  three  engravings.  This 
is  because  a  finished  sleeve  was  used  while  taking  the  pic- 
tures, no  partly  finished  ones  being  available,  but  of  course 


valve-cage  parts.  The  engraving  shows  a  lower  valve-cage 
and  parts  in  position  in  the  press  ready  for  the  compression 
of  the  spring  and  the  placing  of  the  washer  and  cotter-pin. 
Crankshafts  are  held  as  shown  in  Fig.  25.  while  fitting  the 
connecting-rods,  which  is  much  better  than  the  usual  method 
of  holding  them   in  a  vise. 


Fig.  19. 


Milling  Clutch  Teeth  in  Gear-clutch  End 
of  a  Drive-gear  Sleeve 


Fig.  20.     Milling  Clutch  Teeth  in  the  Drive-shaft 
End  of  the  Sleeve 


Milling  the  Clearance  on  the  Clutch  Teetii 
of  a  Drive-gear  Sleeve 


in   actual   work   the  clearance   is  milled  in   the   order   given. 

Small  valve  cams  are  milled  on  a  Garvin  milling  machine 
fitted  with  a  Brown  &  Sharpe  cam  attachment  (Fig.  22);  they 
are  then  ground  on  a  special  grinder.  On  the  new  models, 
however,  the  cams  and  shaft  are  forged  in  one  solid  piece 
and  are  to  be  ground  on  a  new,  special  grinder,  now  almost 
completed. 

Crank-shaft  bearings  are  bored  out  and  then  hand  reamed 
In  the  reaming  jig  shown  in  Fig.  23;  they  are  then  broached 
out  on  a  La  Pointe  broaching  machine,  the  broach  and  guides 


The  adjustable  motor  assembling  stands  Fig.  26,  are  as 
convenient  as  any  I  have  seen  in  use  anywhere.  As  the 
engraving  shows,  the  bed  of  the  motor  is  bolted  to  the  stand 
top  which  may  be  placed  in  a  horizontal,  45-degree  or  verti- 
cal position  on  either  side,  as  desired. 

The  forging  department  or  steel  shop  as  it  is  called,  in 
charge  of  Mr.  F.  E.  Sellars,  is  one  of  the  most  complete  of 
any  similar  department  of  an  automobile  factory  In  the  coun- 
try. It  is  fitted  with  big  steam  hammers,  board  drops,  forg- 
ing machines,  punch  presses,  bulldozers,  special  benders  and 
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Pig.  22.     Milling  Small  Cams  on  a  Machine  equipped  ■with  Brown  A; 
Sharpe  Cam  Attachment 


Fig-.  23.     Reaming  Jig  for  Hand  Reaming  Crank-ehaft  Beaiinga  altwr 
the  Boring  Operation 
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Fig,   24.    Special  Broach  for  Broaching  Crank-shaft  Bearings  after 
they  are    Reamed 


Fig.   25.     Bench    Clamps  for    Ho-ldlng    Cranks    while    Fitting    the 
Connecting-rods 
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Fig.  26.    Adjustable  Stand.M  tor  Motor  Assembling 


Fig.  27.    Barium-chloride  Hardening  Furnaces  and  Cooling  Tanks 
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heating  furnaces,  and  everything  that  is  used  that  is  a  forging,      charge  of  Mr.  M.  Manny  will  prcbahly  be  of  the  most  interest 


as  was  previously  stated,  except  cranlvshafts,  is  made  here. 
Even  the  long,  channeled  frame-slides  are  formed  out  of  the 
heavy  steel  bands  In  which  form  they  come  from  the  steel 
mills,  and  the  holes  in  them  are  punched,  using  a  big  templet 
as  a  guide  instead  of  laying  out  the  holes  and  drilling  as  £re- 


Fig.  30,    Apparatus  for  Testing  Carbureters 

quentlj-  is  the  case.  This  department  also  contains  the  most 
complete  barium-chloride  tool-hardening  plant  in  the  West, 
with  the  possible  exception  of  that  of  the  Firth-Sterling  Steel 
Co.,  in  Chicago.  A  partial  view  of  this  department,  show- 
ing the  oil  heated  crucible  furnaces  used  for  melting  the 
barium  chloride,  is  shown  in  Fig.   27. 


Fig.  32.    Piston  Gages 

The  motor  testing  department,  in  charge  of  Mr.  George 
Gorton,  is  also  very  complete,  being  fitted  with  all  the  neces- 
sary testing  apparatus  and  a  French  manograph.  As  in  all 
factories  doing  high  class  work,  the  testing  and  inspecting 
departments  are  the  ones  on  which  the  reputation  of  the 
product   depends,  for  no  matter  how   good   the   design   is,   if 
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Fig.  34.    Some  of  the  Parts  which  are  te.-=T.  i;   •       :i,.    Templet  Gages 

the  testing  or  Inspecting  is  not  thorough,  the  good  designing 
soon  is  lost  sight  of  by  dissatisfied  users.  Recognizing  this, 
the  most  rigid  inspection  is  given  all  parts  between  each  opera- 
tion and  before  they  are  used  or  sent  out.  Of  all  the  in- 
specting departments,  that  of  the  motor  parts  inspection   in 


to  readers  of  Machixebt.  In  this  department,  purchased 
parts  are  given  an  especially  careful  test  as  to  material,  work- 
manship and  efficiency.  Magnetos  and  their  timers  are  care- 
fully tested  as  shown  in  Fig.  28.  This  apparatus  consists 
principally   of   a   board   with  spark-plugs   numbered   to   corre- 


Fig.  31.    Spring  Testing  Device 

spond  to  the  number  of  cylinders  to  be  operated.  These 
plugs  are  joined  to  the  timer  by  suitable  connections  and  a 
crank  is  fastened  to  the  spindle  of  the  magneto,  so  that  by 
turning  this  crank  and  watching  the  resulting  sparks,  the 
tester  can  easily  see  if  the  spark-plugs  respond  in  the  cor- 
rect order  and  with  a  spark  of  the  proper  "fatness." 
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Fig.  33.    Group  of  MisceUaneous  Templet  Gages 

Crankshafts  are  tested  on  the  large  surface-plate  shown  in 
Fig.  29,  the  parallels,  limit  gages,  indicators,  scales  and  parts 
shown  being  used. 

Carbureters  are  tested  for  leakage  as  shown  in  Fig.  30,  a 
gasoline  tank  and  pump  to  give  the  proper  pressure  together 
with    a   pressure   gage   and    suitable   fittings   making   up    the 


Fig.  35.    A  Number  of  Gages  used  in  Testing  Motor  Parts 

apparatus.     Schebler  carbureters  are  tested  at  %  pound  pres- 
sure, and  Stromberg's  at  2  pounds. 

Valve  and  push-rod  springs,  are  tested  as  shown  in  Fig.  31. 
These  springs  are  tested  according  to  certain  tabulated  data. 
For   instance,  the  spring   shown  must  give  a   pressure  of  60 
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poiiiuls  when  compressed  to  '2%  inches,  a  slight  variation 
being,  of  course,  allowable. 

Pistons  are  measured  for  diameter,  and  the  angularit.v  and 
size  of  the  wrist-pin  liole.  the  length  of  the  pislon,  the  depth, 
spacing  and  size  of  the  grooves  arc  tested  with  the  gages 
and  templets  shown  in  Fig.  32. 

A  group  of  flat  metal  templets,  used  for  various  p\irposes 
is  sliown  in  Fig.  33.  and  tlie  way  some  of  them  are  vised  for 
testing  pump  and  other  parts  is  shown  in  Fig.  34. 

At  A,  Fig.  35,  is  a  device  for  testing  the  center  distance 
and  proper  meshing  of  the  timing  gears,  the  small  gear  being 
mounted  on  an  eccentric  pin  witli  a  small  lever  attached, 
and  the  center  distance  being  obtained  by  calipering  the  ceu- 


Fig.  36.    Cylinder  Bore  Limit  Gages 

ters  when  the  gears  are  properly  meshed.  At  B  are  two 
roclier-arm  contact  gages;  C  is  for  testing  small  pump  gears, 
the  disks  being  used  to  test  the  accuracy  of  the  pins  from 
time  to  time;  at  D  are  two  flywheel  bore  and  drilled  hole 
gages;  at  E  are  two  Brown  &  Sharpe  limit  plug-gages  and  at 
F  is  a  valve  plunger  guide  and  gage. 

Fig.  36  shows  a  cylinder  and  three  bore  gages.  The  mid- 
dle one  is  standard,  the  one  at  the  left  is  0.002  inch  small, 
and  the  one  at  the  right  is  0.002  inch  large,  while  in  case 
of  doubt  the  inside  micrometer  is  used. 


Ft(f.  37.    Method  of  Testing  Connecting-rods 

Connecting-rods  ai-e  tested  as  in  Fig.  37,  the  pins  in  the 
plate  being  exactly  the  proper  distance  apart  and  of  the  cor- 
rect diameter.  The  surface  gage  is  used  to  test  the  amount 
of  offset  at  the  largo  or  crank  end. 

In  preparing  this  brief  description  of  a  few  of  the  interest- 
ing things  to  be  found  at  the  Dayton  Motor  Car  Co.'s  plant  I 
am  especially  indebted  to  Mr.  Harry  Tuttle,  Chief  Engineer 
Kdwards,  Supt,  Honk,  and  also  to  Mr.  A.  C.  Miller,  the  well- 
Uiiown  racing  man,  who  acted  as  guide. 

*     «     * 

According  to  the  London  Financial  Times  a  new  patent  law 
was  enacted  in  Austria  last  December  which  came  into  force 
in  .lune  this  year.  This  law  contains  a  section  similar  to 
that  of  the  new  British  patents  act  by  which  patents  in  Aus- 
tria will  be  revocable  at  the  expiration  three  years  fi'om  the 
date  of  publication,  without  any  notice,  if  the  patent  is  not 
worked  iii  Austria  to  an  adequate  extent. 


FACE-PLATE   FOR  ECCENTRIC  PISTON  RINGS 

CONTHIBUTOiJ 

The  design  of  a  special  plate  to  be  secured  to  an  ordinary 
face-plate  for  holding  any  work  to  be  either  bored  or  turned 
eccentric,  is  shown  in  Pig.  1.  When  turning  eccentric  piston 
rings,  for  example,  any  degree  of  eccentricity  can  be  obtained 
from  zero  to  the  maximum  amount  that  tlie  plate  is  designed 
to  give,  and,  in  addition,  all  the  operations  such  as  boring, 
turning  and  cutting  off  the  rings  can  be  performed  at  one 
setting  of  the  casting. 

The  construction  of  the  plate  is  clearly  shown  in  Fig.  1. 
The  outer  part  C,  to  which  the  work  is  attached,  is  secured 
to  a  plate  D  by  the  bolts  E  and  F.  The  bolt  F  acts  as  a  ful- 
crum for  the  plate  C,  which  swings  upon  it  to  either  of  the 
extreme  positions  of  eccentricity  indicated  by  the  dotted 
lines  B.  The  hole  in  the  part  D,  for  the  bolt  E,  is  elongated 
as  shown  in  the  elevation  so  that  the  bolt  is  free  to  move 
when  the  plate  is  being  set  over  for  eccentric  turning  or 
boring.  The  spring  H  serves  to  keep  the  faces  of  the  two 
plates  in  contact  when  the  nuts  are  slacked  off  to  permit 
tie  plate  C  to  be  moved.  This  prevents  the  possibility  of  any 
dirt   getting  between   the   plates.    Assuming  that   it  is   first 


Pig.  1.    Special  Lathe  Face-plate  for  Turning  Eccentric  Rings,  etc. 

necessary  to  turn  a  piece  of  work,  the  casting  would  be  set 
true  by  the  outside,  with  the  locating  plate  C  in  its  central 
position  A,  in  which  it  runs  true  with  the  face-plate  proper. 
After  the  turning  operation,  the  two  nuts  on  bolts  E  and  F 
would  be  slacked  off  slightly,  and  the  locating  plate  pushed 
over  the  required  amount.  The  nuts  would  then  be  tightened 
and    the    inside   bored   to   the   size   required;    the   outside,   of 


^ig.  2.    Cuttiug-off  Tool  for  PiBton  Rings 

course,  would  be  running  eccentric.  By  graduating  the  plate 
as  shown  at  O.  it  can  be  quickly  set  to  any  desired  amount 
of  eccentricity. 

The  tool-holder  shown  in  Fig.  2,  which  is  equipped  with 
circular  cutters,  may  be  used  to  part  the  rings  to  the  correct 
width.  As  will  be  seen  in  the  illustration,  the  distance  pieces 
/)  determine  the  width  of  the  rings.  These  distance  pieces 
should  be  made  of  mild  steel  as  it  affords  a  better  surface 
grip  than  if  hardened  steel  were  used.  The  shape  of  the 
cutters  Is  shown  by  the  outline  to  the  left  of  the  engraving. 


The  number  of  automobiles  in  use  in  Germany  slightly  ex- 
ceeds 20,006.  The  number  in  use  in  the  United  States  has 
been  estimated  to  be  160,000,  or  twice  the  number  of  the  auto- 
mobiles in  use  in  the  whole  of  Europe.  There  are  69,000 
automobiles  registered  in  New  York  state  alone.  In  a  state- 
ment recently  published  by  the  American  Motor  Car  Manufac- 
turing Association,  the  number  of  concerns  building  automo- 
biles in  the  United  States  is  given  as  2.13.  and  the  capital 
invested  in  the  automobile  industry,  including  that  of  kin- 
dred  trades,  snles-rooiiis.  garages,  etc.,   is   nciirly   $200,000,000. 
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SUGGESTIONS  FOR  A   MODEL   BLACK- 
SMITH SHOP* 

JAMES  CRANt 

Buildings  for  manufacturing  purposes  are  as  a  rule  con- 
structed more  or  less  in  accordance  with  recognized  standards 
that  have  been  adopted  on  account  of  their  adaptability  for 
the  particular  class  of  work  they  are  to  be  used  for.  In 
plants  of  the  larger  machine-building  concerns  and  similar 
industries  usually  all  buildings  are  of  the  same  general  style 
throughout  with  the  exception  of  the  blacksmith  or  forge 
shop,  which  is  often  entirely  different.  Why  this  should  be, 
no  good  reason  is  apparent  from  a  practical  point  of  view,  as 
the  style  adopted  Is  often  less  suitable  for  the  purpose  than 
that  of  the  other  buildings,  and  the  result  is  that  very  often 
blacksmiths  and  forge  men  have  of  necessity  to  work  under 
conditions  that  are  anything  but  an  incentive  to  the  best 
results.  Workmen,  no  matter  what  the  nature  of  their  occu- 
pation may  be,  will  do  more  and  better  work  under  pleasant 
and  attractive  conditions  than  they  can  be  expected  to  do  in 
a  gloomy  atmosphere.  In  this  respect  blacksmiths  are  no 
exception  to  the  rule.  As  their  art  is  indispensable  to  all 
other  industries,  a  few  practical  suggestions  that  would  have 
a  tendency,  if  adopted,  to  reduce  cost,  increase  and  improve 
production  for  the  employer,  and  bring  about  better  conditions 
for  the  blacksmith,  may  not  be  out  of  place. 

The  principal  essentials  of  a  blacksmith  shop  where  maxi- 
mum production  at  minimum  cost  is  expected  are  light, 
ventilation,  sanitary  arrangements  and  sufficient  space  to  ac- 
commodate a  full  equipment  of  machinery  and  appliances 
systematically  arranged  and  Installed.  What  the  writer  con- 
siders a  basis  that  could  be  worked  from  in  constructing, 
equipping  and  arranging  blacksmith  shops  from  a  few  torges 
capacity  to  the  largest  is  shown  and  described  in  the  follow- 
ing: 

Foundations  and  Walls 

To  begin  with,  the  foundation  has  first  to  be  considered. 
Where  a  rock  bottom  can  be  had  very  little  preparation  for 
building  is  necessary,  but  where  building  has  to  be  done  upon 
sand,  clay  or  swampy  ground  it  is  important  that  the  founda- 
tion be  made  thoroughly  solid,  otherwise  the  jar  from  steam 
hammers  and  other  machinery  will  have  a  tendency  to  warp 
and  crack  the  walls.  The  construction,  in  general,  like  build- 
ings used  for  other  purposes,  should  be  governed  to  a  certain 
extent  by  the  class,  size  and  weight  of  the  work  that  has  to 
be  done.  If  used  for  light  forging  exclusively,  the  walls  need 
neither  be  as  high  nor  as  heavy  as  where  the  work  is  varied 
or  of  large  proportions.  For  light  and  medium  weight  work 
walls  need  not  be  more  than  from  15  to  20  feet  In  height,  but 
for  heavy  work  or  where  it  is  of  a  wide  variety  as  in  railroad 
or  heavy  machine  building  shops  the  walls  should  be  from 
20  to  25  feet  in  height  so  that  there  would  be  sufficient  space 
between  the  tops  of  large  steam  hammers  and  the  roof  trusses 
for  the  free  use  of  jib  cranes  or  other  overhead  lifting  and 
conveying  devices. 

Very  little  can  be  said  regarding  the  foundation  specifically, 
as  general  conditions  and  the  nature  of  the  site  would  have  to 
be  taken  into  account  before  any  authentic  information  could 
be  given,  other  than  that  it  should  be  made  as  solid  as  pos- 
sible. The  walls,  preferably  of  brick  or  reinforced  concrete, 
should  be  of  a  more  substantial  nature  than  is  generally  re- 
quired for  other  purposes.  The  piers  between  windows  may 
be  supported  either  with  pilasters  or  buttresses  or  a  com- 
bination of  both.  For  the  admission  of  plenty  of  fresh  air 
which  is  essential  in  all  manufacturing  buildings,  especially 
in  blacksmith  shops  where  more  or  less  heat  is  radiated  from 
forges  and  furnaces,  the  windows  should  not  be  over  36  inches 
above  the  level  of  the  floor.  If  placed  higher  in  the  walls, 
which  is  often  done  to  save  their  being  broken  by  flying 
pieces  of  iron  or  steel,  or  to  conform  with  a  pet  theory  of 
protecting  the  men  employed  from  drafts,  they  are  too 
high  to  be  of  much  benefit  other  than  admitting  light,  as  the 
greater  portion  of  the  air  admitted  enters  at  a  point  too' 
high  to  benefit  the  workman  or  to  keep  the  lower  portion  of 

♦  For  data  previously  published  ou  this  subject,  see  Machixert, 
February,  1904,  "Mactiine  Shop  Equipment — Equipment  o(  the  Forge 
Shop." 

t  Address:    91G  West  Third  St.,  Plainfleld,  N.  J. 


the  shop  where  heat  is  generated  cool  enough  to  be  com- 
fortable. Plain  sash  windows  that  can  be  raised  from  the 
bottom  and  lowered  from  the  top  are  the  best  type  to  use 
and  can  be  protected  inside  and  out  with  wire  screen.  In 
locating  doors  it  is  well  to  have  one  in  each  end  of  the 
building  large  enough  for  the  admittance  or  removal  of  any 
kind  of  work  or  material  and  to  have  others  in  the  side 
walls  where  they  may  be  required. 

Forge  Space  and  Arrangement 

The  next  thing  that  calls  for  attention  is  the  amount  of 
space  that  is  necessary  for  each  forge.  This  depends  very 
much  upon  their  arrangement.  If  they  are  grouped  as  is 
customary  in  some  shops,  a  saving  of  space  is  effected,  but 
work  in  general  cannot  be  so  conveniently  or  economically 
handled  as  when  they  are  arranged  in  rows,  for  the  reason 
that  in  groups  men  from  some  of  the  forges  will  either  have 
to  pass  between  other  men  and  their  forges  or  anvils  or  take 
a  long  roundabout  way  to  and  from  steam  hammers;  not 
only  this,  but  work  is  often  of  a  shape  that  can  only  be  han- 
dled to  advantage  on  forges  with  at  least  three  sides  accessi- 
ble. It  is  therefore  advisable  that  they  be  arranged  in  rows 
sufficient  distance  from  the  walls  to  allow  of  portable  vise 
benches,  surface  plates,  etc.,  being  used  where  the  light  is 
best  and  moved  from  place  to  place  as  they  are  required 
without  necessarily  taking  them  into  the  center  of  the  floor 
or  between  blacksmiths  and  steam  hammers.  With  forges 
installed  from  5  to  6  feet  from  the  walls  and  16  feet  of  space 
allowed  for  each  as  shown  in  Fig.  1  there  would  Just  be 
sufficient  space  around  them  for  the  tools  generally  used  at 
the  anvil  and  the  convenient  handling  of  all  ordinary  black- 
smith work.  For  light  work  they  may  be  placed  a  little  closer 
than  16  feet,  but  more  difficulty  is  experienced  in  trying  to 
do  work  in  limited  space  than  where  there  is  sufficient  room. 
Wherever  conditions  will  permit  it  is  preferable  to  have 
blacksmith  shops,  if  they  exceed  the  capacity  of  10  forges, 
wide  enough  for  a  row  on  each  side  with  corresponding  rows 
of  steam  and  power  hammers  facing  the  forges  on  the  side 
of  the  shop  in  which  they  are  installed. 

Forges  used  for  the  average  range  of  blacksmithing  are 
from  36  to  48  inches  in  width.  With  these  placed  5  feet  from 
the  walls  and  anvils  from  IS  to  24  inches  out  from  the  line 
of  forges  the  distance  from  wall  to  anvil  will  be  approxi- 
mately 11  feet.  At  least  12  feet  of  clear  space  should  be 
allowed  between  the  line  of  anvils  and  steam  or  belt-driven 
hammei-s,  the  bases  of  which  are  anywhere  from  .5%  to  8 
feet  in  length.  As  a  certain  amount  of  space  behind  the 
hammers  is  necessary,  10  feet  more  may  be  added.  Thus  a 
shop  of  approximately  40  feet  in  width  is  required  for  single 
rows  of  forges  and  hammers  and  80  feet  for  double  rows. 
The  advantages  of  a  short  wide  shop  over  a  long  narrow  one 
are  obvious.  It  is  more  compact  and  better  under  the  observa- 
tion of  the  man  in  charge.  The  space  back  of  the  steam 
hammers  is  doubled,  making  the  center  of  the  shop  wide 
enough  for  a  line  of  car  tracks  which  may  be  standard  or 
narrow  gage,  and  the  handling  of  work  too  long  or  of  a  shape 
that  could  not  be  advantageously  handled  by  ordinary  means. 
Not  only  this,  but  the  saving  in  actual  construction,  which 
would  amount  to  about  one-third,  is  an  item  too  important 
to  be  overlooked. 

There  are,  however,  certain  elements  to  be  contended  with 
in  the  construction  of  a  wide  building  that  can  be  entirely 
dispensed  with  in  a  narrow  one.  When  a  building  exceeds  a 
certain  width  some  supports  for  the  roof  other  than  the  walls 
are  necessary  if  cost,  which  is  a  prime  factor,  is  to  be  kept 
at  the  lowest  margin.  These  roof  supports  are  generally  in 
the  form  of  columns  so  arranged  that  the  weight  is  evenly 
divided.  In  blacksmith  shops  columns  or  supports  should  be 
located  where  they  would  offer  the  least  obstruction  to  the 
handling  of  work  which  is  almost  invariably  hot,  and  the 
success  of  the  various  operations  of  shaping  it  depends  upou 
reaching  a  steam  hammer  in  the  least  possible  time  after  it 
is  removed  from  the  fire.  It  is  therefore  obvious  that  the 
fewer  obstructions  there  are  to  be  avoided  the  greater  the 
probability  of  the  work  being  successfully  accomplished. 
Just  behind  the  line  of  steam  hammers,  columns  would  be 
entirely  out  of  the  way  and  would  serve  the  double  purpose 
of  supporting  the  root  and  traveling  cranes  or  trolleys. 
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These  points  considered  and  provision  made  for  the  stor- 
ing of  bar  stock,  coal  and  other  materials  used  in  blacksmlth- 
ing  in  the  same  building  or  adjacent  to  it  constitute  the 
most  important  features  of  an  ideal  blacksmith  shop,  which 
may  he  constructed,  laid  out  and  arranged  as  follows,  or 
the  general  idea  used  as  a  basis  to  work  from. 

The  general  arrangements  of  a  shop  of  18  forges  in  which 
provision  has  been  made  for  a  full  equipment  of  appliances 
generally  used  in  a  shop  of  that  capacity  are  shown  in  Fig.  1. 
One  end  is  assigned  to  material,  as  bar  stock,  coal,  etc.,  and 
space  for  cutting  off  and  centering  machines,  in  short  all 
that  is  required  for  putting  work  in  proper  condition  to  be 


work  that  can  be  heated  in  them  and  have  them  as  near  to 
steam  hammers  as  is  practicable.  In  most  of  the  blacksmith 
shops  connected  with  manufacturing  plants  one  or  more  tool- 
smiths  are  employed  and  more  or  less  carbonizing,  heat 
treating,  annealing,  hardening  and  tempering  has  to  be  done. 
This  class  of  work  should  be  as  much  concentrated  as  pos- 
sible, located  in  the  shop  where  it  would  be  least  likely  to 
conflict  with  other  work  and  be  under  the  charge  of  a  sub- 
foreman.  Saws,  shears,  cutting-off,  straightening  and  cen- 
tering machines,  together  with  any  other  machine  tool  that 
may  be  used,  should  be  located  near  the  stock  supply  and  it 
possible  near  the  point  from  which  finished  work  is  forwarded 
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Fig.  5.    Portable  Rack  for  Steam  Hammer  1 

turned  over  to  the  machine  shop  without  workmen  having  of 
necessity  to  go  outside  the  building.  Forges  are  arranged  in 
rows  5  feet  from  the  side  walls,  with  those  intended  for  the 
largest  and  heaviest  work  nearest  to  the  stock  supply  for 
which  one  end  of  the  building  is  exclusively  assigned.  All 
forges  are  served  by  an  overhead  trolley  system,  one  cross 
section  of  which  is  assigned  to  each  forge  for  lifting  and 
supporting  work  at  the  anvil.  Forges  for  the  larger  work 
are  further  supplied  with  jib  cranes  so  arranged  that  the 
column  is  well  out  of  the  way  of  work  so  that  one  can  be 
used  for  conveying  to  and  supporting  at  the  steam  hammer 
the  work  of  two  forges,  the  furnace  being  located  near  the 
hammer  that  it  serves. 

Arrangement  of  Steam  and  Belt-driven  Hammers 
All  power  hammers,  steam  and  belt-driven,  with  the  excep- 
tion of  one,  which  will  be  referred  to  later,  are  installed  in 
rows  facing  the  forges  at  a  distance  of  12  feet  from  the  line 
of  anvils,  which  is  just  sufficient  space  for  the  general  range 
of  blacksmith  work  being  done  at  steam  hammers  without 
conflicting  with  that  being  done  at  forges.  The  steam  ham- 
mer A  which  is  reversed  and  out  of  alignment  with  other 
hammers  can  be  used  for  such  work  as  welding  long  shafts, 
leadscrews  for  long  lathes,  locomotive  frames  or  any  other 
work  too  long  or  of  a  shape  that  could  not  be  advantageously 
handled  by  ordinary  means.  This  class  of  work  is  supported 
by  hooks  from  an  overhead  trolley  and  heated  in  a  portable 
forge  so  arranged  that  it  drops  clear  of  the  work  when  it  is 
ready  to  be  conveyed  to  the  hammer  by  turning  a  lever. 
This  forge  was  shown  and  described  in  M.^ciuneey,  December, 
190S,  in  connection  with  an  article  on  welding.  No  definite 
information  can  be  given  upon  the  number  of  steam  or  power 
hammers  necessary  for  any  given  number  of  forges,  as  that 
would  depend  very  much  upon  the  class  of  work  to  be  done. 
Sometimes  three  or  more  blacksmiths  could  use  the  same 
hammer  to  block  out  their  work  without  wasting  time  in 
waiting  for  turns  or  one  man's  work  conflicting  with  another's, 
while  on  other  kinds  of  work  one  man  may  monopolize  one 
hammer  for  a  time.  In  any  case  the  equipment  of  hammers 
and  other  power  appliances  should  be  ample  for  the  require- 
ments, otherwise  much  time  may  be  wasted  in  men  having 
to  wait  after  their  stock  is  heated  before  they  can  have 
access  to  a  hammer  or  in  having  to  leave  it  before  an  opera- 
tion is  completed.  In  a  shop  of  18  forges  where  work  is  of 
a  wide  variety  of  shape  and  size,  from  6  to  9  hammers  will 
be  required.  Generally  a  great  part  of  machine  blacksmith- 
ing,  especially  blocking  out,  can  be  much  more  economically 
heated  in  furnaces  than  is  possible  when  forges  are  used 
exclusivelv.     It  is  therefore  advisable  to  use  furnaces  for  all 
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ools  Pig-  6.    Upright  Rack  for  Light  Bars 

to  the  various  departments  where  it  is  wanted.  These  ma- 
chines and  all  bar  stock  would  constitute  a  department  that 
could  be  attended  to  by  a  sub-foreman. 

Location  of  Blowers-Conduitd— Piping 
The  blower  for  supp'lying  forges  and  furnaces  with  blast 
and  the  fan  for  mechanical  draft,  if  a  down-draft  system  of 
carrying  off  smoke  and  gases  is  to  be  used,  may  be  installed 
as  near  to  each  other  as  is  practicable  and  operated  by  the 
same  mechanism,  preferably  motor  drive.  Common  pi-actice 
is  to  elevate  blowers  and  fans  above  the  level  of  forges; 
sometimes  they  are  placed  upon  a  platform  in  the  roof 
trusses  to  save  floor  space.    This  practice  is  not  to  be  com- 
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CAST  IRON  BASE 

Fig.  7.    Rack  for  Bound  or  Square  Bar  Stock  up  to  Four  Inches 

mended  for  the  reason  that  when  the  wind  gate  of  a  forge 
or  furnace  happens  to  he  left  open  when  the  blower  is  closed 
gas  generated  by  the  still  ignited  fuel  upon  the  forge  enters 
the  pipes  and  naturally  rises.  It  may  escape  through  the 
blower  unless  It  happens  to  be  started  up  before  the  fire 
upon  the  forge  has  died  out.  When  this  happens  the  gas 
is  forced  back  upon  the  still  burning  fuel  where  it  is  ignited, 
causing  an  explosion  which  may  ruin  pipes  and  damage  the 
blower.  If  blowers  and  fans  are  installed  in  a  pit  below  the 
level  of  the  floor  they  are  more  accessible  and  the  danger  of 
being  damaged  by  explosions  is  minimized  from  the  fact  that 
gas  will  not  descend  except  when  forced.  Generally  blast  is 
conducted  from  the  blower  to  forges  and  furnaces  through  a 
main  pipe  which  is  reduced  in  size  as  it  passes  the  various 
branch  pipes  which  connect  with  the  forges.  This  has  a 
tendency   to   make   the   pressure   greatest   near   the   terminal 
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of  the  main  pipe.  To  equalize  the  blast  pressure  at  all  points 
the  main  pipe  should  be  in  the  sliape  of  a  loop,  biith  sides 
of  which  may  be  of  equal  capacity  to  the  discharge  of  the 
blower  so  that  it  would  act  as  a  reservoir  perraitdng  of 
branch  pipes  being  connected  with  It  at  right  angles  instead 
of  the  more  acute  angles  generally  used,  and  sho\ild  it  be 
necessary  to  increase  the  blowing  facilities  or  enlarge  the 
capacity  of  the  shop  this  could  be  done  without  changing 
the  blast  pipe.  In  an  Ideal  blacksmith  shop  all  piping  should 
be  where  it  Is  least  likely  to  be  in  the  way  and  still  be  ac- 
cessible. For  this  purpose  an  underground  conduit  in  the 
shape  of  a  loop  directly  under  the  line  of  forges  as  shown  by 
dotted  lines  in  Fig.  1  and  in  cross-section  in  P'ig,  3  of  a  size 
sufficient  to  accommodate  the  entire  piping  system  including 
blast,  steam,  water,  gas,  oil,  compressed  air,  heat  for  warming 
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Fig.  8.    Detail  of  Upright  and  Arms  for  Rack  shown  in  Pig.  7 

the  shop  in  cold  weather,  smoke,  sewer  or  any  other  piping 
or  wiring  that  may  be  necessary  and  to  which  access  may  be 
had  through  openings  in  the  floor  between  forges.  These 
openings  should  be  lined  with  concrete  covered  with  slatted 
platforms  upon  which  blacksmiths  could  stand  at  their  work 
and  through  which  heat  could  be  admitted  in  cold  weather  and 
cool  air  in  warm  weather  either  through  the  heating  system 
or  openings  in  the  walls  fitted  with  gratings  and  shutters 
that  could  be  opened  and  closed  at  will.  The  water  supply 
which  is  essential  in  all  blacksmith  shops  is  more  important 
than  is  generally  supposed;  each  forge  ought  to  be  provided 
with  a  slake  tub,  the  water  in  which  should  be  kept  fresh. 
If  this  has  to  be  carried  from  a  general  supply  pipe  as  is 
customary  in  most  shops,  much  time  is  w  asted  both  in  empty- 
ing and  refilling  the  tubs  that  could  be  turned  to  feood  account 
if  a  faucet  and  sewer  connection  is  located  near  each  forge 
and  elsewhere  about  the  shop   where  they  may   be  required. 


steam  and  power  hammer  there  should  be  a  tool  rack,  pre- 
ferably portable,  of  which  Fig.  ,5  is  an  example,  that  would 
accommodate  a  full  set  of  spring  swages,  fullers,  breaking 
down  tools,  hacks,  bolsters  or  any  other  appliances  that  may 
be  used  in  connection  with  hammers,  each  tool  as  far  as  pos- 
sible being  assigned  to  its  own  place  upon  the  rack.  This 
would  overcome  the  disadvantage  of  having  to  turn  over  a 
miscellaneous  heap  of  tool's  usually  stacked  upon  the  floor  to 
find  the  one  that  is  wanted  and  to  move  them  individually 
should  the  space  they  occupy  be  temporarily  wanted  for  some 
other  purpose. 

To  get  the  greatest  efficiency  from  steam  power  hammers 
the  foundations  upon  which  they  are  mounted  must  be 
solid.  Concrete  resting  upon  hard  pan  has  given  better 
results  than  the  combination  of  heavy  wooden  beams  and  con- 
crete commonly  used.  In  installing  solid  concrete  founda- 
tions there  should  be  several  inches  of  cement  placed  over 
the  concrete  and  a  cushion  of  wood  at  least  three  inches  in 
thickness  placed  between  the  cement  and  the  base  of  the 
anvil  to  give  the  necessary  resiliency  and  prevent  the  con- 
crete being  pulverized  by  the  impact  of  the  blows.  Back  and 
front  of  the  hammers  there  should  be  openings  down  to  the 
level  of  the  anvil  basie  so  that  it  could  be  leveled  or  ad- 
justed by  wedging  up  and  grouting  with  cement  if  for  any 
reason  it  should  get  sagged  or  out  of  alignment  with  the 
upper  parts  of  the  .hammer.  Tliese  openings  should  be  cov- 
ered with  hatches  level  with  the  floor. 

By  conducting  steam  to  hammers  from  the  main  steam 
pipes  In  the  underground  conduit  through  branch  pipes  pro- 
vided with  traps  the  disadvantages  and  annoyance  caused 
by  condensation  are  practically  obviated,  providing  the  supply 
pipes  are  enclosed  in  non-conductive  casing  until  they  are 
connected  with  cylinders.  The  exhaust  and  all  other  pipes 
leading  from  hammers  may  be  accommodated  in  the  same 
casing  down  to  the  floor  level,  where  they  may  be  conducted 
outside  the  building  through  conduits  and  allowed  to  dis- 
charge in  the  usual  manner  or  be  turned  into  a  condenser 
and  ultimately  into  the  sewer. 

Foreman's  Office,  Wash  Room,  Lockers,  Etc. 

The  foreman's  office  and  the  room  used  for  special  tools, 
flxtures,  formers,  welding  compounds,  etc.,  should  be  con- 
nected, if  possible,  and  located' centrally  in  a  position  from 
which  the  whole  or  the  greater  part  of  the  shop  could  be 
easily  seen  and  if  possible  near  the  door  that  is  used  the 
most.  If  that  happened  to  be  a  side  door,  office  and  tool- 
room may  be  as  shown  in  Pig.  1.  Should  an  end  door  be 
more  convenient  the  office  and  tool-room  may  occupy  the 
space  assigned  to   forge  No.   8.     For  convenience  as  well  as 


Fig.  9.     Rack 

These  connections  should  not  be  made  directly  with  the  tubs, 
except  at  forges  used  by  tool-smiths  or  where  hardening 
has  to  be  done,  as  it  is  often  necessary  to  move  tubs  and  other 
appliances  at  forges  used  tor  regular  forging  to  make  room 
for  work  of  unusual  shape. 
Furnaces— Tool  Racks-Hammer  Foundations  and  Piping- 
Furnaces  to  be  used  for  heating  work  that  is  to  be  blocked 
to  shape  in  quantities  at  steam  hammers  and  those  used  for 
heating  material  to  be  drop-forged  or  shaped  in  forging  ma- 
chines, bolt-headers  or  bulldozers  may  be  heated  either  with 
solid  fuel  or  oil.  Oil  is  preferable  for  several  reasons.  It  is 
conducted  from  the  supply  tank  to  where  it  is  to  be  used 
automatically  through  pipes.  Once  ignited  the  supi)ly  can  be 
regulated  and  the  heat  maintained  at  an  even  temperature 
for  any  length  of  time.  There  is  practically  no  refuse  to  be 
removed  and  no  time  is  wasted  in  waiting  for  a  fresh  supply 
(if  fuel  reaching  the  proper  temperature  for  the  work  to  be 
done  as  is  the  case  with   any  kind  of  solid   fuel.     For  each 


for  Heavy  Bars 

economy  blacksmith  shops  should  be  provided  with  washing 
accommodation,  locker  rooms  and  lavatories,  which  would 
not  only  add  to  the  comfort  of  the  men  employed,  but  would 
be  the  means  of  saving  the  time  that  is  wasted  in  going  to 
other  buildings.  In  a  shop  of  IS  forges  there  should  be 
locker  and  washing  accommodations  for  at  least  60  men. 
This  at  a  conservative  estimate  would  occupy  at  least  650 
square  feet  of  floor  splice.  The  lavatory  for  obvious  reasons 
should  be  separate  from  the  locker  and  washroom,  but  in 
close  proximity,  and  is  therefore  shown  in  the  floor  plan  just 
beyond  the  partition  that  separates  the  shop  from  the  coal 
storage. 

Flooring 
There  Is  much  difference  of  opinion  as  to  the  material  that 
is  best  adapted  for  the  flooring  of  blacksmith  shops.  Wood 
is  too  Inflammable,  bricks  crack  and  break  from  the  heat  and 
impact  of  work  being  laid  upon  them,  cement  or  concrete  is 
poorly  adapted  for  the  same  reason,  and  asphalt  is  out  of  the 
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question.  Nothing  that  has  been  tried  so  far  has  given  better 
satisfaction  or  can  be  installed  at  less  cost  than  dirt  mixed 
with  ashes.  If  kept  moist  by  being  watered  at  least  once 
every  day  it  is  more  comfortable  to  stand  upon  than  any- 
thing else  that  can  be  used  for  the  purpose.  It  is  easily  re- 
paired and  leveled  should  holes  or  irregularities  get  worn  in 
it,  and  it  is  not  affected  in  the  least  by  hot  or  heavy  pieces 
of  work  or  material  being  dropped  or  laid  upon  it.  The  space 
between  walls  and  forges,  however,  may  be  covered  with  con- 
crete and  cement  to  facilitate  the  handling  of  such  appli- 
ances as  portable  surface-plates  and  vises,  and  the  floor  of 
wash-rooms  and  lavatories  may  be  of  asphalt,  while  the  fore- 
man's oflice  and  tool-room  may  be  of  wood. 

The  spaces  assigned  to  cutting-off  machinery,  etc.,  and  that 
for  drop-hammers  and  other  machines  used  in  making  die 
forgings  has  not  been  laid  out  in  detail  for  the  reason  that 
machines  for  that  class  of  work  vary  so  much  in  general 
outline  and  in  size  that  it  would  be  diflicult  to  arrange  them 
satisfactorily  except  by  knowing  their  makes  and  the  size 
of  work  they  are  to  be  used  for. 

Bar  Stock  Racks  and  Storage 

In  storing  bar  stock  several  things  have  to  be  considered 
it  time  is  to  be  saved  and  the  chances  of  making  mistakes 
in  using  wrong  material  minimized.  Racks  are  necessary  for 
the  purpose  and  should  be  constructed  in  a  manner  best  suited 
for  the  accommodation  of  the  various  kinds  of  material  and 
so  that  bars  can  be  lifted  from  the  'sides  instead  of  having 
to  be  pulled  from  the  end,  as  must  be  done  when  the  com- 
mon lattice  pattern  rack  is  used.  For  tool  steel  or  any 
other  special  material  racks  of  the  type  shown  in  Fig.  6  will 
be  found  to  be  the  most  convenient,  as  bars  can  be  stood  on 
end  irrespective  of  length,  and  short  pieces  kept  in  the  en- 
closed portion  at  the  bottom.  For  the  more  ordinary  grades 
of  stock  up  to  a  certain  size  a  rack  of  the  type  shown  in  Figs. 
7  and  S  will  be  found  to  be  very  convenient,  as  bars  can  be 
removed  from  the  sides,  which  is  much  more  expedient  than 
pulling  them  from  the  ends.  Lengths  too  short  to  be  sup- 
ported by  the  arms  can  be  placed  in  the  box-shaped  receptacle 
at  the  base.  For  bars  too  heavy  to  be  stored  upon  racks 
of  the  types  already  shown  a  platform  raised  a  little  above  the 
level  of  the  floor  and  divided  into  sections  by  upright  stakes, 
which  may  either  be  of  cast  iron  or  steel  of  structural  shapes 
as  shown  in  Fig.  9,  may  be  used.  All  material  to  be  desig- 
nated by  colors  on  the  ends  of  the  bars  to  correspond  with 
the  colors  of  the  racks  in  which  they  are  stored. 

Communication  between  the  stock-room  and  cutting-off  de- 
partment should  be  through  sliding  doors  that  would  permit 
of  bars  too  heavy  to  be  lifted  by  hand,  being  lifted  and  con- 
veyed between  the  two  places  by  an  overhead  trolley  system, 
to  pass  through  the  sliding  doors  at  the  point  where  they 
come  together. 

Fuel  Storage— Roof  Construction 
On  the  opposite  side  of  the  building  from  the  bar  stock 
store  are  the  pockets  for  storing  coal,  coke,  charcoal  or  any 
of  the  other  solid  fuels  that  may  be  used.  The  approach  to 
these  pockets  is  a  line  of  standard  gage  car  tracks  elevated 
upon  trestle  work  and  entering  the  building  through  a  door 
in  the  end  wall  above  the  level  of  the  pockets  as  shown  in 
Fig.  4,  this  door  to  be  large  enough  to  admit  locomotive  and 
cars  so  that  coal,  etc.,  could  be  dumped  directly  into  the 
pockets  from  which  it  could  be  supplied  to  forges  or  furnaces 
by  hand  cars. 

The  roofing  of  a  building  as  here  depicted  apart  from  gen- 
eral outlines  is  a  subject  upon  which  the  constructing  en- 
gineer ought  to  be  left  with  a  free  hapd,  as  stresses  must  be 
calculated  and  tension  and  compression  members  of  the 
trusses  arranged  accordingly.  The  sides  of  the  ventilating 
monitor,  however,  should  be  at  least  6  feet  in  height  to  admit 
of  the  windows  used  being  of  a  size  sufficient  to  throw  good 
light  upon  the  anvils  at  the  opposite  sides  of  the  shop.  These 
windows  should  be  balanced  upon  horizontal  trunnions  so  that 
they  could  be  opened  and  closed  by  means  of  cords  or  rods 

operated  from  the  floor. 

*     *     * 

The  value  of  the  present  output  of  automobiles  is  estimated 
to  be  about  $130,000,000  yearly. 


HOW  OLD  SI  WAS  NEARLY  "OSLERIZED" 

A.  S.  ATKINSON* 

Native  ability  is  something  that  is  quite  scarce  in  the 
average  machine  shop,  or  at  least  if  it  is  there  it  is  smothered 
up  or  held  in  check  or  choked  by  too  much  rule-by-measure- 
ment practice.  Of  course  I  don't  mean  the  ability  to  run  a 
machine,  cut  after  a  pattern,  or  do  any  of  the  other  routine 
work  that  must  make  up  most  of  the  day's  labor  in  nine  cases 
out  of  ten.  Old  Si  Smith  used  to  define  native  ability  as  "the 
knack  of  making  something  out  of  nothing."  Si  had  this 
kind  of  ability.  He  was  of  the  old  school,  hadn't  been  trained 
and  schooled  in  an  industrial  college,  and  when  he  served  his 
apprenticeship  in  the  shop  there  weren't  one  hundredth  as 
many  machines  to  do  your  work  as  there  are  to-day.  A  man 
then  had  to  get  out  and  be  his  own  boring  machine,  lathe, 
and  planer.  There  wasn't  any  monotony  about  a  machinist's 
job  then.  Likely  as  not  one  day  you'd  have  to  weld  together 
a  broken  rod  in  the  blacksmith's  shop  or  hammer  a  new- 
point  onto  a  broken  bit,  and  the  next  you'd  be  patching  up 
a  boiler  plate  or  riveting  a  steam  box  to  keep  it  from  bursting, 
or  you'd  be  doing  almost  anything  from  filing  and  scraping 
down  a  rough  piston  to  making  a  new  sheet-iron  box.  There 
was  no  standing  before  a  huge  machine  and  watching  its 
rhythmic  cutting  and  pounding,  hour  after  hour. 

The  old  school  developed  native  ability,  if  one  had  it  in  him. 
and  sometimes  it  knocked  a  little  into  one  who  didn't  inherit 
any  from  birth.  It  may  be  the  new  method  is  better  for  turn- 
ing out  great  quantities  of  exact  work,  but  the  day  of  the 
man  with  the  knack  for  doing  things  has  gone  for  good.  Not 
entirely  though — at  least  one  such  man  is  essential  to  the  suc- 
cess of  every  shop.  Just  to  prove  this  I  will  recall  some  little 
experiences  in  which  old  Si  figured.  The  old  superintendent 
understood  Si,  and  instead  of  looking  upon  him  as  a  back 
number  who  ought  to  be  "Oslerized,"  he  valued  his  services 
for  all  they  were  worth.  He  was  always  sure  of  his  position 
in  that  shop.  But  the  old  superintendent  died,  and  another,  a 
stranger  to  most  of  us,  came  to  take  his  place,  and  with  him 
a  new  foreman  who  was  about  as  much  a  stranger  as  the 
head  boss.  They  were  both  younger  than  their  predecessors. 
and  they  believed  in  hustle  and  bustle,  and  method  and  sys- 
tem. They  put  everything  and  everybody  to  checking  off 
everything  and  everybody  else.  They  said  they  wanted  to 
know  how  much  each  man  was  doing,  and  how  much  each 
article  cost.  ■  I  suppose  it  was  all  right,  as  it  was  modern  and 
progressive.  Most  of  us  were  young  enough  to  adapt  our- 
selves to  the  new  way  and  not  let  it  bother  us.  But  it  came 
rather  hard  on  old  Si  Smith.  Si  couldn't  understand  it.  He 
didn't  know  why  he  had  to  be  watched  and  why  he  had  to 
jot  down  on  a  paper  everything  he  did — the  time,  date,  and 
number  of  minutes.  He  protested  in  vain.  "I've  been  here 
forty  years,  an'  I  never  cheated  the  boss  out  of  an  hour  of 
time.  I  do  my  work  honestly."  But  this  was  of  no  use.  "1 
believe  you're  honest.  Si,"  the  foreman  replied  not  unkindly, 
"but  how  do  we  know  whether  you're  doing  your  share  of  the 
work.  It's  not  so  much  a  question  of  good  intentions  as  of 
capacity  and  efficiency."  That  stumped  Si,  and  he  only  stared 
back  stupidly.  "What  does  he  mean?"  he  asked  appealingly 
of  us  at  the  noon  hour.  "Does  he  mean  I  don't  understand 
my  job  or  that  I  ain't  up  to  date,  or — or — or — " 

Poor  Si!  We  tried  to  relieve  his  mind,  but  it  was  a  dismal 
failure.  Si's  particular  specialty  was  fine,  careful  work.  He 
was  not  a  fast  worker,  but  nothing  left,  his  bench  until  it 
was  perfect.  He  loved  it,  and  when  he  did  a  bit  of  welding 
or  polishing  or  cutting  with  hand  tools,  it  was  a  pleasure  to 
look  at  it.  He  had  the  machines  beat  to  a  standstill.  If  a 
machine  could  cut  out  a  die  to  a  hundredth  of  an  inch.  Si 
could  cut  another  by  hand  that  would  come  within  a  thop- 
sandth  of  an  inch  of  perfection.  Why,  tools  in  his  hands  took 
life  and  precision  that  made  the  work  of  the  rest  of  us  clumsy 
and  bungling.  Of  course  that  didn't  count  in  a  shop  where  a 
new  and  unsympathetic  foreman  and  superintendent  had 
taken  charge.  Si  couldn't  keep  up  with  the  pace.  His  time 
cards  soon  showed  that.  He  was  slow  in  his  fine  work,  and 
at  the  end  of  each  week  the  record  went  against  him.     You 
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see,  by  their  new  system,  they  could  tell  just  how  much  work 
each  man  was  doing,  and  If  one  was  loafing  on  his  job  he  was 
told  to  hustle.  It  was  all  intended  to  increase  the  speed  and 
weed  out  the  stow  ones.  The  most  of  the  trouble  t^ell  upon  SI. 
and  within  a  few  months  wo  bif^an  to  feel  sorry  for  the  old 
fellow.  The  constant  prodding  and  reprimanding  was  getting 
onto  his  nerves,  and  that  made  him  slower  than  ever.  This 
increased  his  disgrace,  and  then  one  day  the  crisis  was  reached. 
Old  Si  was  to  be  "Oslerized,"  but  owing  to  his  long  service  in 
the  shop  it  was  only  a  modified  process.  He  was  given  a 
month's  vacation  on  full  wages,  and  at  the  end  of  that  period 
he  was  to  return  as  watchman  at  a  big  reduction  in  wages. 
We  didn't  hear  the  words  of  the  interview.  Si  was  too  sur- 
prised and  dumbfounded  to  say  much;  he  had  to  get  out  and 
think  it  over.  Then  he  exploded  before  us.  "They  make  me 
watchman  on  half  pay,"  he  said  angrily.  "Me  a  watchman, 
an'  too  old  an'  slow  to  do  anything  else.  I'll  go  an'  drown 
myself  first.     No,  I'll  go  to  another  shop  an'  get  work." 


"Does  he  mean  I  don't  understand  my  job,  or  that  I  ain't  up  to  date?" 

This  determination  we  tried  to  combat,  advising  Si  to  think 
it  over  and  not  decide  too  hastily.  He  had  a  month  to  decide. 
But  he  was  angry,  and  he  spent  a  week  going  from  shop  to 
shop  for  work.  But  nobody  wanted  a  machinist  of  Si's  age, 
and  they  knew  nothing  about  his  skill.  The  following  Mon- 
day morning  Si  returned  to  the  shop.  He  was  crestfallen 
and  quiet;  he  knew-  now  that  he  had  little  chance  in  the  new 
Industrial  work.  "But,  Si,"  we  protested,  "you  have  three 
■neeks  more  of  vacation.  What  are  you  doing  here?"  "Vaca- 
tion?" he  stammered.  "Oh,  yes,  I'm  having  a  vacation;  I'll 
spend  it  here  roun'  the  old  shop.  There  ain't  nothing  to  do 
but  sit  aroun'  an'  look  on.  I  get  homesick  when  I'm  away, 
but  I'll  have  my  vacation  all  right."  This,  In  substance,  he 
repeated  to  the  foreman  when  he  asked  Si  why  he  was  back. 
The  foreman  smiled,  and  let  the  old  fellow  have  his  way.  He 
■nas  harmless,  and  so  long  as  he  didn't  inierfere  with  the  work 
of  the  others  he  could  hang  around  and  looR  on.  Probably  he 
wanted  to  get  some  points  from  the  younger  men  about  in- 
creasing his  capacity  and  efficiency. 

Now  Si's  method  of  looking  on  was  quite  different  from  that 
of  most  men.  If  anything  went  wrong  with  a  machine  he 
would  jump  up  and  look  for  the  trouble.  He  had  an  ear  tuned 
so  exactly  that  he  could  almost  anticipate  trouble  with  a  ma- 
chine. The  linesliaft  couldn't  miss  a  revolution  or  a  gas 
engine  skip  once  in  the  most  distant  part  of  the  building  with- 
out Si  knew  it.  Once  a  belt  slipped  so  near  the  edge  of  its 
pulley  that  it  came  into  contact  with  a  loose  guide  and  bent 
it  out  of  position.  The  operator  didn't  notice  it,  but  Si  did. 
In  another  minute  there  would  have  been  trouble,  but  old  Si 
jumped  up  and  stopped  the  machine  just  as  the  belt  slipped 
off  and  landed  where  it  would  have  been  caught  in  another 
machine.  The  foreman  came  up  frowning  and  Si  offered  only 
as  an  explanation:  "I  saw  that  belt  slipping  and  stopped  it. 
Them  guides  ain't  no  good  anyway."  The  foreman  understood 
the  importance  of  this  sudden  Interference,  but  said  nothing. 
Si  disappeared  then  Into  the  forge  shop.  That  night  after 
work  hours  he  appeared  with  a  new  set  of  guides  which  he 
proceeded    to   put   up.     They   were   so   strong   and   good   that 


they  are  doing  service  to-day.  Si  had  forged  them  out  of  old 
metal,  and  they  cost  the  firm  nothing. 

On  the  third  day  of  Si's  vacation  in  the  shop  a  big  turret 
lathe  snapped  one  of  its  back  gears  and  put  it  instantly  out 
of  commission.  We  had  rush  orders  on  hand,  and  the  crip- 
pling of  this  machine  put  us  in  a  bad  position,  as  there  were 
no  duplicate  parts  on  hand.  The  foreman  was  upset,  and  the 
superintendent,  too.  Orders  were  telegraphed  to  the  manu- 
facturers, but  it  would  mean  a  loss  of  several  days  at  least. 
While  the  others  were  bemoaning  the  fact  that  the  turret 
lathe  would  shut  down  a  good  deal  of  the  work,  old  SI  waa 
peering  into  the  machine  and  taking  mental  notes.  When 
the  old  thing  was  abandoned.  Si  took  the  fractured  parts  into 
the  blacksmith's  shop,  and  for  several  hours  was  busy.  To- 
ward night  he  returned,  black  with  dirt  and  grime,  and  the 
perspiration  running  in  streaks  down  his  face.  He  carried 
something  In  his  hands.  Nobody  noticed  him  particularly, 
but  just  before  the  hour  for  shutting  down  arrived  we  were 
all  surprised  by  hearing  the  old  turret  lathe  start  up  and 
begin  rhythmic  operations  again.  The  foreman  rushed  to  the 
place,  and  there  he  found  old  Si  beaming  happily.  "1  guess 
she'll  run  all  right  for  a  few  days,"  he  said,  pushing  his  spec- 
tacles up  on  his  greasy  forehead. 

The  foreman  could  hardly  believe  his  senses.  He  had  to 
stop  the  machine  and  get  Si  to  show  him  what  he  had  done. 
Oh,  it  was  simple.  He  had  brazed  the  broken  gear  until  it 
was  almost  as  strong  as  a  new  one — certainly  good  enough 
for  an  emergency.  That  night  a  volunteer  crew  ran  the  old 
turret  lathe  and  caught  up  with  the  rest  of  the  -work.  It  was 
nearly  a  week  before  the  manufacturers'  expert  appeared  on 
the  scene  with  new  back  gears,  and  It  took  him  two  days  to 
put  them  in  and  finish  his  job.  The  foreman  after  watching 
the  repairs,  took  a  pencil  from  his  pocket  and  began  to  do 
some  figuring.  We  could  only  guess  what  it  was  about.  Si 
didn't  know  either,  but  the  next  day  the  foreman  and  superin- 
tendent had  a  conference,  the  result  of  which  was  that  old 
Si  was  called  in  the  office  for  a  short  talk.  They  had  decided 
that  they  couldn't  afford  to  lose  SI.  According  to  the  fore- 
man's figuring  he  had  saved  the  shop  enough  by  his  tinkering 


"The  foreman  could  hardly  believe  his  senses" 

to  pay  for  his  salary  several  months.  There  had  been  danger 
of  losing  an  important  order  through  the  mishap,  and  Si 
saved  that  for  them.  Si  was  put  back  into  the  machine  shop, 
and  he  is  there  now.  The  Lord  knows  how  old  he  is;  he 
must  be  long  past  the  sixty  mark,  and  yet  he's  as  useful  as 
ever.  He  can't  hold  his  end  upon  piece  -work  to-day,  and 
nearly  every  youngster  in  the  shop  can  beat  him.  But  when 
they  want  some  very  fine  piece  of  work  done  It  Is  turned 
over  to  old  Si,  and  when  there's  trouble  with  the  machines  Si 
is  the  expert  called  in,  and  Its  a  pretty  bad  case  of  break- 
down that  he  can't  fix  up.  He  can  turn  his  abilities  to  almost 
anything,  and  when  he  prescribes  medicine  the  patient  gen- 
erally recovers  in  a  short  time. 

We  called  him  "old  saw  bones,"  for,  he  was  a  surgeon — 
more  than  a  physician.  He  could  fix  up  a  broken  leg  or  rod 
or  weld  together  any  fracture  so  that  you  ■nould  hardly  see 
a  scar.  That  Is  what  I  call  native  ability.  SI  had  It,  and  It 
certainly  was  "the  knack  of  making  something  out  of  noth- 
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ing."  If  he  didn't  have  the  right  piece  of  metal  to  fix  a  thing 
he'd  malie  a  piece  out  of  old  scrap  or  anything  else  handy. 
A  shop  that  doesn't  have  an  "old  saw  bones"  in  it  is  minus 
one  of  the  most  important  factors.  Give  me  one  of  the  old 
schcol  machinists  who  knows  how  to  handle  tools  for  mending 
anything,  and  in  the  end  he  will  save  more  than  his  salary 
is  worth  twice  over.  There  are  a  good  many  such  old  men 
tinkering  around,  hut  unfortunately  their  breed  is  dying  out, 
and  I  suppose  in  time  there  will  be  none  left.  Then  we'll  have 
to  depend  upon  the  experts  from  the  manufacturers,  who  will 
charge  a  big  price  and  hold  up  operations  for  several  days  or 
a  week  every  time  something  goes  wrong. 

*     *     * 

DRILL  SOCKET 

Harold  E.  Bradley  has  assigned  to  the  Morse  Twist  Drill 
Co.,  New  Bedford,  Mass.,  his  patented  drill  socket  described 

in  U.  S.  patent  No.  926,845, 
July  6,  1909.  The  object  of 
this  invention  is  to  provide 
a  drill  socket  or  collet  which 
In  addition  to  its  regular 
function  of  driving  the  drill 
by  the  tang  or  flattened  end, 
is  also  adapted  to  receive 
and  drive  a  drill  with  a 
broken  tang,  thus  utilizing 
drills  which  would  otherwise 
be  worthless.  The  illustra- 
tion shows  a  vertical  section 
of  the  improved  socket,  and 
also  horizontal  sections  of 
alternative  designs.  The 
novel  feature  is  the  key  A, 
jfartiwrj. A.r      which  cau  be  readily  inserted 

Driu   Socket   adapted   for    driving  jn  grooves  In  the  socket  and 

Regular  Taper  Shank  "Twist  DriUs  and 

Drills  with  Broken  Tangs  held      in     pOSltlon     by     ScrewS. 

After  one  side  of  the  drill  shank  is  ground  or  flattened  off  to 
correspond  with  the  flat  of  the  key.  the  drill  may  be  again 
inserted  and  driven  by  the  socket. 


DIES  AND  PUNCHES  FOR  MAKING  NUTS 
One   of  the  latest  improvements   for   automatically  making 
nuts  from  a  bar  of  metal  by  dies  and  punches  was  patented 
by    George    Dunham,    Unionville,    Conn.     (U.    S.    patent    No. 


Machinery,  .V.  T, 

Fig.  1.    Sectional  View  of  Dies  and  Punches  for  Making  Nuts 

928.509,  July  20.  1909).  The  dies  and  punches  are  adapted 
for  an  ordinary  double  crank  machine  having  two  horizontally 
moving  punch  slides. 

Fig.  1  is  a  vertical  section  of  the  dies  on  the  bed  plate 
with  the  punches  above.  At  the  right  is  a  die  holder  A 
■with  a  die  B.  having  two  V-shaped  cutting  edges,  the  apices 
of  -which  face  each  other.  This  die  cuts  V-shaped  notches 
in  the  opposite  edges  of  the  bar  and  is  called  the  notching  die. 
"While  each  notching  punch  has  four  cutting  edges,  only 
two  of  the  edges  can  be  used  at  one  time.  Adjacent  to  the 
notching  die  is  a  die  C  with  a  die  block;  this  die  has  a 
round  hole  for  punching  the  center  hole  of  the  nut   blanks. 


The  next  die  holder  D  has  a  crowning  die  E  and  a  flattening 
die  F,  the  two  preferably  being  made  in  one  piece.  The 
fourth  and  last  die  holder  G  has  a  die  H  for  cutting  the  nut 
from  the  bar. 

Fig.  2  is  a  bar  illustrating  the  various  steps  taken  in 
making  the  nuts.  The  notches  d  and  the  round  hole  in  the 
nut  blank  are  made  by  one  blow  of  the  right-hand  slide.  The 
blank  6  is  crowned  and  the  blank  c  flattened  by  one  blow  of 
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Fig.  2.    Bar,  showing  Different  Stages  in  the  Making  of  Nuts  by  Punching 

the   left-hand   slide.     The   nut   blank    a   is   then   cut   off   and 

trimmed.     The   next   blow    of   the   two   slides   will    form    one 

more  pair  of  notches  and  perform  the  previous  operations  on 

the  blanks  /,  g,  h  and  fc.     By  changing  the  dies  and  punches 

any  desired  form  of  nut  may  be  obtained.     Square  nuts  may 

be  made  by  omitting  the  notching  punches  and  substituting  a 

trimming  die  and  punch  of  a  square  form  for  the  hexagonal 

one  shown. 

*     *     * 

BORING  ELLIPTICAL  HOLES 

A  lathe  attachment  for  boring  elliptical  holes  is  described 
by  James  Shaw,  Dauphin,  Manitoba,  in  U.  S.  patent  No. 
928,404,  July  20,  1909.     The  attachment  as  fitted  to  a  lathe  is 


itaehintry,  N.T, 
Fig.  1.    Device  for  Boring  Elliptical  Holes  in  Place  on  the  Lathe 

shown  in  Fig.  1,  and  consists  essentially  of  movable  supports 
A  and  B,  and  a  boring  bar  C  with  eccentric  end  bearings. 
Fig.  2  is  a  longitudinal  section  through  the  bearing  brackets 
showing  boring  bar  C.  The  ends  D  and  E  are  eccentric  to  C 
and  are  in  alignment  longitudinally  the  one  with  the  other. 
It  will  be  noticed  that  D  and  E  are  carried  by  bearings  which 
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Fig.  2.    £>nd  and  Sectional  Vievps  of  ElUptical  Boring  Device 

can  be  raised  vertically  in  guideways  at  the  rear  face  of 
the  supports,  while  at  the  other  face  the  main  shaft  has  bear- 
ings with  horizontal  guideways.  When  the  device  is  in  op- 
eration the  sliding  bearings  are  free  to  mpve  in  their  re- 
spective ways.  In  the  main  shaft  is  a  hole  for  the  cutting 
tool  (see  Fig.  2),  and  in  Fig.  1  the  tool  is  shown  in  position 
boring  an  elliptical  hole  in  the  work  on  the  lathe  carriage. 

The  chief  item  of  expense  in  the  maintenance  of  automobiles 
is  generally  the  tires.  Mr.  Charles  Clifton,  president  of  the 
Association  of  Licensed  Automobile  Manufacturers,  says  that 
there  are  three  prime  factors  responsible  for  short  tire  life: 
First,  excessive  speed,  especially  in  hot  weather;  second,  round- 
ing curves  at  a  high  rate  of  speed;  and  third,  unnecessary  use 
of  mechanical  brakes. 
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MAKING  PISTON  PACKING  RINGS 

B.  B. 

The  iKcompanyiiig  engravings  lllnsttate  a  clirup  aiul  rapid 
method  nf  making  expansion  rings.  This  niclhod  lias  been 
used  for  some  time  by  a  certain  gas  engine  company,  and  has 
done  miuh  toward  reducing  the  costs  of  this  class  of  work. 
lletVrring  to  Fig.  1,  the  dotted  lines  A  indicate  the  shape  ot 
the  casting  from  which  the  rings  are  made.  This  consists 
of  a  cast-iron  cylinder  with  a  flange  on  one  end  to  facilitate 


bar  In  which  are  mounted  a  number  of  cut-off  tools  spaced 
the  proper  distance  apart  to  give  the  desired  width  of  ring. 
The  holder  Is  bent  and  the  tools  are  set  successively  at  greater 
distances  from  the  axis  of  the  work.  Therefore  the  tool  A 
gets  through  first  and  the  first  ring  drops  off,  and  the  other 
rings,  throughout  the  entire  length  ot  the  casting,  are  severed 
in  succession. 

The  next  stop  is  to  split  the  rings  on  the  tliin  side;   they 
are  then  ready  to  be  ground   on  the  outside.    To  facilitate 
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Fig.  1.    Tool  for  Boring  and  Turning 

clamping  in  the  chuck  for  turning  and  boring.  Having 
chucked  the  casting  in  the  lathe,  the  rings  are  then  turned 
and  bored  in  one  operation  by  means  of  the  tool  shown.  This 
tool  consists  of  a  frame  D,  which  is  rigidly  connected  to  the 
tool  carriage  and  is  fed  along  in  the  same  manner  as  any 
other  tool.  Through  this  frame  passes  a  spindle  C,  which 
turns  freely  in  the  frame  and  is  held  from  moving  lengthwise 
by  means  of  a  pin  E,  which  0ts  into  a  recess  cut  in  the 
spindle.  On  one  end  of  this  spindle  there  Is  an  eccentric 
collar  D  which  is  rigidly  held  by  a  pin,  thus  turning  with  the 
spindle.  The  other  end  of  the  spindle  is  cut  square  or  to 
some  other  shape  to  fit  a  block  with  a  hole  of  the  same  shape, 
wiiich  is  fastened  to  the  chuck  head.  Therefore  when  the 
tool  is  fed  along,  this  spindle  slides  into  the  chuck  head,  and 
at   the  same   time   revolves   with   it,   as   does   the    casting  A. 
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•    Fig.  2.    Cutting-off  Tool  for  Severing  the  RingES  successively 

When  the  casting  makes  one  revolution,  the  spindle  and  eccen- 
tric al&o  make  one  revolution.  In  the  frame  is  set  a  tool  E 
which  bores  the  casting.  Through  the  lower  part  of  the 
frame  passes  another  spindle  or  lever  which  is  hinged  at  F 
and  ,has  a  tool  G  on  one  end  and  a  roller  H  on  the  other  end 
which  turns  freely  on  this  lever.  A  spring  J  holds  the  roller 
//  up  against  the  eccentric  D.  As  stated  before,  the  eccentric 
makes  one  revolution  to  each  revolution  of  the  casting,  there- 
fore the  lever  and  tool  G  perform  one  complete  oscillation  to 
every  turn  of  the  casting.  The  tool  therefore  turns  the  cast- 
ing eccentric  to  an  amount  depending  on  the  location  of  the 
fulcrum  F  and  the  eccentricity  of  the  cam  D.  This  can  be 
better  understood  if  we  assume  the  casting  A,  spindle  C,  and 
eccentric  D  to  he  stationary,  and  the  frame  B  to  revolve  about 
the  spindle.  The  path  of  the  turning  tool  would  then  be  in  a 
circle  eccentric  with  the  axis  of  C.  Therefore,  if  the  frame  B  is 
stationary  and  the  work  A  revolves,  then  the  outer  surface 
of  the  cylinder  will  be  cut  eccentric  to  itb  axis.  In  this  way 
tlie  casting  is  turned  and  bored  in  one  operation. 

The  next  operation  is  to  cut  oft  the  rings,  and  this  is  done 
by  mean.'-  of  the  tool  shown  in  I''iK.  2.     This  tool  consists  of  a 


Eccentric  Rings  simultaneously 

this  operation  a  casting.  Fig.  3.  is  bored  to  such  a  diameter 
as  will  allow  for  the  amount  to  be  ground  off.  The  rings  are 
then  sprung  into  this  cylinder  as  shown  by  the  dotted  lines. 
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Fig.  3.    Fixture  fo,r  Holding  the  Rings  while  they  are  being  secured 
in  the  Grinding  Arbor 

In  springing  the  rings  together  the  points  A  move  outside  the 
circle  of  the  bore  and  the  slot  B  is  cut  in  the  casting  to  allow 
them  to  do  so.  This  is  an  important  point  because  if  this 
slot  were  not  provided  tne  points  A  would  be  forced  in  and 
ground  tO'  a  true  circle  w'ith  the  remainder  of  tlie  ring,  with 
the  result  that  when  the  rings  were  placed  on  the  piston  and 
inserted  in  the  engine  cylinder  the  points  A  would  rub  on  the 
cylinder  walls  and  ,a  part  of  the  ring,  say  from  A  to  C.  would 
be  held  away  and  the  fit  would  not  be  perfect.  But  if  these 
corners  are  allowed  to  project  as  shown,  they  will  be  ground 
away  and  will  therefore  not  rub  afterward. 

Having    placed    a   number   of   rings   in    this   assembler,    an 
arbor.  Fig.  4,  is  inserted  and  the  rings  clamped  together  be- 
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Fig.  4.    Arbor  which  holds  the  Rings  while  they  are  being  ground 

tween  the  collars  A  and  B.  The  arbor  is  then  placed  in  the 
grinding  machine  and  a  light  cut  is  taken  off  the  rings. 
These  collars  A  and  B  just  fit  the  cylinder.  Fig.  3,  and  the 
rings  are  therefore  accurately  centered  at  once.  Tlie  collars 
are  cut  away  at  C  to  allow  the  grinding  wheel  to  pass  over  the 
rings  without  cutting  away  the  collars  and  destroying  their 
usefulness  as  a  centering  device. 

Rings  made  In  this  way  have  given  most  excellent  satisfac- 
tion and  fit  the  engine  cylinder  perfectly. 
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HEAT  TREATMENT  OF  ALLOY  STEEL 

The  rapid  development  of  the  automobile  industry  in  Amer- 
ica has  awakened  a  quiclv,  keen  appreciation  of  the  great 
importance  of  proper  heat  treatment  of  steel.  It  is  pointed 
out  by  Mr.  Henry  Souther  that  scientific  heat  treatment  is 
quite  as  essential  as  the  quality  of  steel.  Ordinary  steel  may 
acquire  good  physical  qualities  with  proper  heat  treatment, 
and  the  best  of  steel  can  be  ruined  by  defective  methods. 
There  must  be  thoroughness  in  the  various  operations  of 
annealing,  hardening  and  tempering,  for  treatment  carried  on 
with  care  only  makes  uniformity  of  product  possible.  This 
is  particularly  true  in  the  production  of  drop  forgings. 

The  difference  between  ordinary  steel  and  the  best  is  great. 
For  example,  the  elastic  limit  of  ordinary  steel  is  about  40,000 
pounds  per  square  inch  with  a  reduction  of  area  of,  say,  50 
per  cent.  Nickel  steel  properly  heat  treated  has  an  elastic 
limit  of  80,000  to  100,000  pounds  per  square  inch  of  section, 
with  a  reduction  of  area  of  50  per  cent,  or  more.  Brittleness 
does  not  follow  proper  heat  treatment,  the  enduring  quality 
being  increased  in  a  greater  ratio  than  the  elastic  limit.  Con- 
sequently crystallization,  fatigue,  or  whatever  we  name  the 
cause  of  breakage,  is  less  likely  to  develop  in  a  properly  heat- 
treated  and  tempered  material  than  in  an  annealed  and  ?ott 
material.  This  fact,  discovered  in  the  laboratory  and  estab- 
lished In  actual  practice,  is  now  commonly  accepted  by  metal- 
lurgical experts,  notwithstanding  that  it  completely  overturns 
previous  general  belief.  Another  commonly  accepted  belief 
disproved  is  that  strength  and  stiffness  are  coordinate,  or  "the 
stronger  a  piece  of  steel,  the  stiffer  it  is."  To  illustrate,  it 
was  thought  if  one  piece  of  steel  were  tw-ice  as  strong  as  an- 
other, it  would  bend  only  one-half  as  much  under  a  given 
■weight.  But  actual  test  has  shown  that  a  chrome-nickel  steel 
having  an  elastic  limit  of  150,000  pounds  or  more  per  square 
Inch  of  section,  bends  under  a  given  load  the  same  amount  as 
a  carbon  steel  specimen,  and  this  condition  holds  true  as  long 
as  the  load  is  within  the  elastic  limit  of  the  weaker  material. 
The  elastic  limit  of  a  well-tempered  steel  spring  is  about 
150.000  pounds  per  square  inch,  but  a  spring  can  be  made 
of  soft  steel.     If  it  is  not  loaded  beyond  its  elastic  limit,  the 


spring  will  return  to  its  original  shape  after  every  deflec- 
tion, but  the  deflection  would  not  be  sufficient  to  make  a  good 
spring.  In  fact,  it  would  be  hardly  noticeable,  and  o£  course, 
would  be  of  little  value. 

Between  these  extremes  lie  the  steels  used  by  the  spring 
makers  in  the  past.  Not  only  has  the  automobile  industry 
forced  the  spring  makers  to  depart  from  their  old  materials 
and  methods,  but  the  "shake-up"  extends  all  along  the  line. 
Assume  that  a  0.20  carbon  steel  has  been  used  with  advan- 
tage for  a  given  design  of  crank-shaft,  neither  bending  nor 
breaking  through  long  continued  use,  and  that  the  bearing 
surfaces  are  as  small  in  area  as  can  be  used  without  heating 
or  excessive  wear.  A  crank-shaft  of  properly  treated  chrome- 
nickel  steel,  having  an  elastic  limit  four  or  five  times  as  high 
as  the  0.20  carbon  steel  would  be  no  stiffer,  but  would  have 
greatly  increased  life  and  reliability.  The  steel  makers  must 
he  prepared  to  meet  these  new  conditions.  Sound  knowledge 
of  steel  has  spread  fast  among  intelligent  manufacturers; 
from  the  knowledge  obtained  in  the  laboratories  established 
where  all  materials  are  physically  and  chemically  tested  they 
have  learned  to  discriminate  in  selection.  With  known  char- 
acteristics, heat  treatment  scientifically  conducted  is  sure  of 
results  that  mak»  high-grade  steels  comparable  with  ordinary 
steels  in  about  the  ratio  they,  in  turn,  bear  to  cast  iron. 

*     *     * 

THE  VALUE  OF  THE  TRADE  PRESS 

The  following  quotation  from  the  Journal  of  Commerce, 
New  York,  is  an  unprejudiced  statement  of  the  functions  of 
the  trade  press: 

In  the  very  nature  of  things  the  man  of  affairs,  with  mul- 
titudinous and  various  cares  pressing  sorely  on  his  time  and 
attention,  necessarily  becomes  self-centered  and  preoccupied. 
This  is  the  man  for  whom  the  trade  press  stands  as  an  in- 
valuable ally.  While  he  digs  and  delves  in  his  own  tasks,  the 
trade  press  is  his  reliance  for  more  basic  information  than  he 
imagines.  The  ordinary  press  gives  him  the  products  of  its 
daily  observations  in  the  doings  and  misdoings  of  the  big  round 
world  of  politics  and  society,  but  what  it  brings  is  only  a 
diversion;  a  stepping  aside  from  his  grind.  It  may  refresh 
him,  but  it  does  not  aid  him  in  his  money-making  slavery. 
But  the  trade  press  has  an  entirely  different  function  in  his 
life.  While  he  toils  in  his  office  or  warehouse  the  trade  press 
is  performing  tor  him  the  task  of  confidential  messenger  to 
the  rest  of  the  commercial  world.  Its  human  machinery  is 
finely  tempered  and  carefully  adjusted.  Its  men  are  trained, 
not  merely  in  the  collection  of  interesting  facts  of  ordinary 
happenings,  but  in  the  observation  of  those  events  and  develop- 
ments which  have  a  direct  bearing  on  the  commercial  side  of 
lite.  The  trade  press  is  his  organ  of  communication  outward  as 
well  as  inward.  Circulating,  as  it  does,  both  in  a  local  field 
and  throughout  the  country,  he  has  but  to  say  the  word  and  his 
message  is  disseminated  among  the  very  men  most  interested 
in  his  ideas.  No  man  who  has  ever  watched  the  development 
of  any  great  trade  movement  can  deny  that,  without  an  intel- 
ligent, trustworthy  trade  press,  it  would  have  been  impos- 
sible. 

Especially  applicable  is  the  description,  "an  Intelligent, 
trustworthy  trade  press."  The  value  of  the  trade  journal  to 
the  industry  it  represents  is  based  almost  entirely  on  its 
trustworthiness.  The  same  carelessness  in  regard  to  fact 
and  the  tendency  to  exaggeration  which  characterize  the 
daily  press,  would  so  affect  the  influence  of  a  trade  journal 
with  its  readers  as  to  materially  reduce  its  value  as  a  prop- 
erty in  a  short  time.  Trustworthiness,  accuracy  and  the 
qualities  which  make  for  reliability,  are  demanded  by  the 
readers  of  the  technical  press;  and  the  smallest  mistake  in  a 
figure   or   calculation  seldom   escapes   attention. 

It  is  a  noteworthy  fact  that  no  house  organ,  or  publication 
issued  in  the  interests  of  a  manufacturer  or  dealer,  has  yet 
developed  into  a  great  trade  journal.  The  publications  to- 
which  the  latter  term  may  be  applied,  we  believe,  without 
exception,  have  started'  as  independent  journals,  and  their 
development  has  been  strictly  along  that  line.  The  stronger 
they  grew,  the  more  truly  independent  they  became. 

*     *     * 

The  growth  of  the  automobile  industry  is  one  of  the  most 
amazing  features  of  modern  manufacturing  industry.  About 
75,000  cars  were  built  in  1909,  and,  according  to  the  statement  of 
Mr.  Alfred  Reeves,  general  manager  of  the  American  Motor  Car 
Manufacturers'  Association,  manufacturers  plan  to  place  200,000 
automobiles  on  the  market  in  1910. 
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THE  PNEUMATIC  TIRE  AND  THE  AEROPLANE 

It  soeius  a  far  cry  I'riiiii  (lie  liiiviU'  tiro  to  tlic  aiToplano 
in  tlie  sense  thai  tin-  I'oinii'i'  is  to  any  cleRipe  coiuei-ned  with 
the  (leveUipnient  ol'  tlie  latter,  but,  aicoidinK  to^  one  wlio  lias 
given  the  matter  some  serious  tliouglit,  it  appears  tliat  tlie 
eonneetion  between  the  pneumatic  tire  and  the  tlyinR  mai'liine 
can  be  logically  established.  The  fact  that  the  automobile  is 
an  intermediary  in  the  evolution  that  has  made  the  latest 
meehanieal  triumph  possible  Is  interesting  now,  and  it  will 
not  be  unprofitable  to  briefly  trace  the  evolutionary  process 
that  has  made  (li.e:ht  actually  possible  under  favorable  condi- 
tions, and  which  has  aroused  high  hopes  of  ultimately  luaUing 
it  a  practicable  means  of  travel. 

The  early  bicycles  of  the  high-wheel  variety  were  facetiously 
named  "bone-shakers."  and  bone-shakers  they  were  in  truth. 
The  bicycle  was  only  moderately  popular  in  favored  places 
having  smooth  roads  and  specially  constructed  tracks,  until 
the  advent  of  the  "safety"  and  pneumatic  tire.  The  new  tire 
transformed  the  bicycle  from  a  hard-riding  machine,  extremely 
fatiguing  to  all  but  those  of  strong  physique,  to  a  veliicle  of 
business  and  pleasure  for  young  and  old  of  both  sexes. 

The  wonderful  improvement  in  riding  quality  made  in  the 
bicycle  by  the  pneumatic  tire  stimulated  the  efforts  of  in- 
ventors and  designers  to  produce  a  practicable  four-wheel  car- 
riage driven  by  power  to  replace  the  horse-drawn  wagon,  and 
the  "tires  of  air"  literally  smoothed  away  some  of  the  great 
difficulties  that  had  made  the  horseless  wagon  impracticable. 
before. 

When  the  running-gear  problem  was  in  a  fair  state  of  devel- 
opment, attention  was  concentrated  on  the  motive  power,  and 
after  a  few  years  of  strenuous  competition  the  steam  engine 
gave  way  to  the  internal  combustion  motor  which  won  out 
because  of  its  simpler  control,  higher  efBciency  and  greater 
power  per  unit  of  weight.  To-day  the  automobile  gas  engine 
is  the  world's  wonder  for  concentration  of  power  and  sim- 
plicity of  construction.  In  the  space  occupied  by  a  Saratoga 
trunk  can  be  placed  a  motor  capable  of  generating  40  to  50 
H.  P.  and  weighing  only  from  8  to  10  pounds  per  horse-power. 

Observers  of  birds  and  bird  flight  long  ago  took  note  of  the 
strength  of  their  wing  muscles  and  apparent  ability  to  exert 
great  muscular  effort  in  proportion  to  weight.  Whether  birds 
actually  exert  much  power  to  sustain  themselves  wlien  once 
in  flight  is  a  mooted  question,  but  it  is  easily  proved  that  they 
must  expend  great  effort  in  the  first  few  moments  when  ris- 
ing in  the  air  and  getting  in  motion. 

The  heavier-than-air  flying  machine  requires  a  powerful, 
light  motor  to  launch  it  into  the  atmosphere  and  to  sustain 
motion.  The  gas  motor  developed  to  meet  the  needs  of  the 
automobile  required  only  further  development  to  fit  the  special 
needs  of  aviation.  As  a  matter  of  fact  that  development  has  ■ 
been  going  on  simultaneously  in  automobile,  motor-cycle  and 
aeroplane  motors,  and  the  leaders  in  mechanical  flight  might 
well  contend  that  their  share  in  the  development  of  the  gas 
engine  is  by  no  means  small.  Whether  the  chain  of  events 
thus  outlined  actually  put  the  aeroplane  in  debt  to  the  pneu- 
matic tire,  we  shall  leave  to  our  readers  to  decide  for  them- 
selves; but  whatever  the  conclusion,  the  tracing  of  mechani- 
"  cal  developments  to  imagined  or  real  sources  leads  to  some 
curious  discoveries.  One  is  forced  to  believe  that  many  of 
the  apparently  trivial  devices,  in  their  infancy,  have  been  the 
germs  from  which  the  most  important  developments  have 
come. 

:i:  *  * 

THE  COST  OF  SPECIAL  TOOLS 

Before  deciding  upon  the  design  of  special  tools  for  iiiauu- 
facturing  purposes,  it  is  very  important  to  compare  the  saving 
expected  to  result  from  the  use  of  the  new  tool,  with  the 
cost  of  building  the  tool  itself.  A  writer  in  Maciiixery  in  a 
recent  series  oil  articles  on  jigs  and  fixtures  refers  to  this 
matter  as  follows:  "Before  planning  the  design  of  a  tool, 
compare  the  cost  of  production,  using  present  tools,  with  the 
expected  cost  of  production  using  the  tools  to  be  made,  and 
see  that  the  cost  of  building  the  new  tool  Is  not  in  excess  of 
the  expected  gain."  This  rule  seems  so  simple  and  elementary 
that  it  is  difficult  to  explain  why  it  is  so  often  disregarded. 

As  a  concrete  exanii)lc  of  (he  meaning  of  the  rule  laid  down 
above  and    tli<'   results  proiluccd   when   it   is  disregarded,   the 


lollowiiig  oci'uri-i'iicc  ill  a  pr(  uiiuciil  macliine  Iciul  building 
shop  may  be  of  interest:  A  certain  machine  detail  was  pro- 
duced in  a  slotting  machine  by  means  of  a  lixlure  costing  $35. 
Ten  pieces  were  produced  per  hour,  the  price  per  piece,  includ- 
ing over-head  expense,  but  not  interest  and  depreciation  of 
the  fixture,  being  eight  cents.  The  head  tool-designer  of  the 
concern  conceived  the  idea  of  a  spe<ial  fixture  for  producing 
these  parts  much  more  rapidly  on  a  milling  machine.  Con- 
siderable experimenting,  however,  was  necessary,  and  the 
total  cost  of  the  new  fixture  when  completed  was  $518.  This 
fixture  made  it  possible  to  produce  twenty  pieces  per  hour, 
or  double  the  number  made  by  the  old  fixture.  Consequently 
the  price  per  piece  is  only  four  cents  when  the  new  fixture  Is 
used,  interest  and  depreciation  of  the  fixture  itself  not  being 
considered,  and  a  saving  of  four  cents  a  piece  is  made  pos- 
sible. This  would  be  a  considerable  saving  if  the  fixture 
were  constantly  in  use,  but  only  300  of  these  parts  are  re- 
quired each  year,  so  that  the  total  saving  resulting  frcm  the 
use  of  the  fixture  amounts  to  only  $12  a  year,  and  the  fixture 
is  in  use  for  only  fifteen  hours  during  the  whole  year.  Five 
per  cent  interest  on  $518  is  $25.90,  and  if  the  manufacturing 
company  expects  this  rate  of  interest,  at  least,  on  its  invest- 
ment, it  will  be  seen  that  the  usie  of  the  new  fixture  actually 
entails  a  loss  of  $13.90  per  year,  not  considering  depreciation 
and  the  fact  that  the  labor  necessary  to  build  it  could  have 
been  used  to  better  advantage  for  other  purposes.  The  depre- 
ciation may  P'Srhaps  be  considered  as  practically  eliminated, 
because  the  fixture  is  used  only  for  a  few  hours  iluring  the 
whole  year. 

This  incident  plainly  illustrates  the  importance  rf  determin- 
ing closely  the  cost  of  a  tool  before  it  Is  designed  and  built, 
and  the  saving  to  be  effected  by  its  use.  The  designer,  how- 
ever, is  not  always  directly  responsible  for  the  waste  entailed 
when  this  cardinal  principle  of  economical  tool  designing  is 
overlooked.  As  is  well  known,  the  designer  is  often  not  per- 
mitted free  access  to  the  cost  accounts,  and  this  policy  is 
largely  responsible  for  some  misdirected  efforts  of  his  energy. 
Often  he  does  not  know  the  present  cost  of  doing  certain  work, 
and  is  given  no  opportunity  to  find  out;  yet  he  is  expected 
to  design  tools  for  improved  methods  of  performing  the  work. 
In  such  cases  the  designer  cannot  be  held  wholly  responsible 
for  inefficient  and  uneconomical  results.  That  responsibility 
then  falls  on  the  man  "higher  up."  who  considers  that  any- 
thing relating  to  the  economics  of  the  concern  should  be 
strictly    confined    within    the    four    walls    of   the    cost-keeping 

department. 

*  *     * 

PRIZE  FOB  A  SAFETY  AUTOMOBILE  CRANK 
A  French  association  for  the  prevention  of  accidents  in 
industrial  work  has  offered  $300  in  prizes  for  a  crank  or 
safety  device  for  hoists,  cranes,  and  all  forms  of  lifting  appa- 
ratus, and  also  for  explosion  motors,  which  shall,  in  the  first 
case  automatically  stop  the  descent  of  the  load,  or  in  the 
second  case,  throw  out  of  gear  the  driving  action  when  not 
required.  The  invention  remains  the  property  of  the  com- 
petitor, who  must  himself  be  responsible  for  its  due  protec- 
tion by  patents.  Drawings  of  competitive  devices  should  be 
sent  to  the  office  of  the  Association  des  Industriels  de  France 
centre  les  Accidents  du  Travail,  4.  Boulevard  Saint-Andre, 
Paris,  France.  A  non-return  starting  crank  for  gas  engines, 
of  simple  design,  was  illustrated  in  the  .lanuary.  1906.  issue 
of  Machinery;  prospective  competitors  may  be  interested  in 
studying  this  design   in  order  to  see  what  has  already  been 

done  along  these  lines. 

*  *     * 

".John  Brown.  Practical  Plumber."  ".Tames  Smith.  Practical 
Horseshoer."  "Robert  Jones,  Practical  Gunsmith,"  etc.,  are 
samples  of  signs  found  wherever  we  go  that  show  a  mis- 
understanding of  the  word  "practical"  or  a  deliberate  misuse 
of  the  word  for  which  there  is  no  good  excuse.  If  a  man  is 
a  plumber,  or  a  horseshoer  or  a  gunsmith,  he  must  be  prac- 
ti<>al  and  follow  practicable  methods.  AVho  ever  heard  of  a 
theoretical  plumber,  or  a  horseshoer  who  shod  horses  by  ab- 
sent treatment,  or  a  gunsmith  who  took  dents  out  of  gun 
barrels  by  suggestion?  Drop  the  misused  word  "practical" 
from  signs  and  see  if  they  are  not  just  as  strong  and  com- 
prehensive as  before. 
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EFFICIENT  SYSTEM  FOR  THE  BAPID  ASSEM- 
BLY OF  MOTOR  CARS* 

HAROLD  WHITING  SLAUSONt 

From  a  mere  corner  in  the  machine  shop  in  the  days  when 
the  automobile  was  built  in  lots  of  but  two  or  three  at  a 
time,  the  assembling  room  has  grown  to  such  an  extent  that, 
in  many  factories  where  the  output  is  large,  it  occupies  an 
entire  floor  of  the  main  building,  and  has  come  to  be  con- 
sidered as  one  of  the  three  or  four  most  important  depart- 
ments of  a  modern  motor  car  factory.  A  corresponding  in- 
crease in  responsibility  has  attended  the  growth  in  size  and 
importance  of  the  assembling  room,  and  today,  unless  well 
managed  and  equipped  with  the  most  up-to-date  devices  for 
the  convenient  and  rapid  handling  of  parts,  it  can  easily 
"eat  up"  the  profits  on  a  whole  year's  output  of  low  or 
medium-priced   cars.       Without  requiring   the   services   of   an 


but  unless  they  are  placed  together  in  the  completed  car  with 
each  shaft  lined  up,  each  bearing  scraped  and  fitted  and  each 
gear  in  position  to  mesh  properly,  all  this  expensive  material 
and  labor  may  count  for  naught.  The  assembling  room  can- 
not, to  any  great  extent,  compensate  for  poor  machining,  but 
it  can  absolutely  ruin  the  best  products  of  the  machine  shop. 
That  the  leading  automobile  manufacturers  have  been 
brought  to  a  realization  of  the  importance  of  the  use  of  the 
best  systems,  equipment  and  labor  in  their  assembling  rooms 
is  particularly  well  exemplified  in  the  factory  of  the  Chal- 
mers-Detroit Motor  Car  Company  at  Detroit,  Mich.  Probably 
the  most  convincing  proof  of  this  statement  will  be  found  in 
the  fact  that,  for  the  3,000  complete  cars  turned  out  by  this 
company  last  year,  not  more  than  30  men  were  employed  at 
any  one  time  on  the  assembling  room  floor.  More  remark- 
able than  this,  however,  is  the  high  record  established  for 
a  day's  work.     In  ten  hours,  the  30  men  in  this  department 


Fig.  1. 


View  of  the  Assembling  Room,  sliowing  Arrangement  of  Overhead  Track  and  Differential  Hoists;  the  Trucks,  each  of  -which  holds  the 

Parts  for  Two  Cars ;  and  the  Adjustable  Frame  Supports 


excessive  number  of  men,  it  must  take  care  of  the  parts  from 
the  machine  shop  and  the  parts-assembling  room  as  they  are 
turned  out,  and  not  allow  a  great  number  of  finished  pieces  to 
accumulate  at  any  time  in  the  stock  room.  The  work  of 
assembling  must  also  be  done  thoroughly,  so  that,  when 
tested,  the  complete  car  need  not  be  sent  back  for  overhaul- 
ing and  readjustment  of  parts.  In  short,  the  assembling 
room  must  work  in  harmony  with  each  of  the  other  depart- 
ments in  doing  its  share  toward  producing  a  car  of  maximum 
quality  at  minimum  cost  of  production — and  that  share  is  by 
no  means  small.  But  not  alone  are  the  best  systems  and 
business  management,  proper  interior  arrangement  and  most 
up-to-date  devices  necessary,  but  the  highest  class  of  skilled 
mechanics  must  be  employed  as  well.  A  motor  and  transmis- 
sion may  be  composed  of  the  best  of  materials  and  have  be- 
stowed  upon  them  the  most  skilled  workmanship   available, 

•  For  further  information  on  this  subject,  see   "Machines  and  Tools 
for  Automobile  ManiUaotin-e,"  June,  1909,  and  articles  there  referred  to. 
t Address;  Box  27,  Times  Square  Station,  New  Yorl:. 


assembled  35  complete  cars!  Of  course  this  does  not  include 
the  assembling  of  the  various  small  parts  of  the  motor,  trans- 
mission and  rear  axle,  as  these  are  taken  care  of  in  other 
departments,  but  when  it  is  remembered  that  the  chassis 
assembly  does  include  the  installation  of  all  these  parts  in 
the  frame,  the  adjustment  of  each  to  its  new  position,  the 
attaching  of  all  springs,  wheels,  running-boards,  foot-rests, 
steering  gear,  and  the  wiring  and  piping  of  the  motor,  it 
will  be  realized  that  the  system  and  equipment  employed  in 
this  department  of  the  Chalmers-Detroit  factory  must  be  per- 
fect in  every  respect  in  order  to  turn  out  this  amount  of 
completed  work. 

The  headquarters  of  the  assembling  department  may  be 
said  to  lie  in  the  finished  stock  room,  which  occupies  a  large 
section  of  the  floor  of  the  main  factory  on  which  the  assem- 
bling room  proper  is  located.  To  this  finished  stock  room 
come  all  finished  parts  such  as  nuts,  bolts,  screws,  front  axles, 
springs,    and   wheels,   and   the   previously   assembled   motors. 
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transmissions,  steering  gears,  ami  rear  axles.  These  are  all 
classified  and  placed  by  themselves,  the  smaller  parts  being 
kept  in  bins  which  extend  in  long  rows  down  one  end  of 
the  room.  Lists  pasted  in  conspicuous  places  along  these 
bins  show  the  exact  number  of  each  size  and  kind  of  bolts, 
nuts  and  other  pieces  required  for  the  various  models  of  cars 
made  here,  and  hand  trucks  having  bodies  divided  into  com- 
partments are  drawn  down  past  the  bins  and  filled  with  the 
necessary  number  o(  small  parts  for  two  cars.  In  the  larger 
divisions  of  the  truck  box  or  body  are  placed  the  axles,  steer- 
ing gear,  running  boards,  foot  rests,  and  other  bulky  parts  of 
the  car.     Each  truck  is  filled  with  a  sulBcicnt  number  of  the 


Pig.  2.  Vie^v  of  Stock  Room,  showing  Trucks  in  which  Parts  are  taken 
to  the  Assembling  Room.  Assembled  Parts,  and  Bins  in  which  Smaller 
Parts  are  Stored 

proper  parts  for  the  complete  assembly  of  two  cars  and  is 
then  rolled  into  the  assembling  room,  adjoining  the  stock 
room,  and  placed  between  two  pressed  steel  frames  which 
form  the  foundations,  as  it  were,  of  the  two  chasses  to  be 
assembled.  Having  received  the  required  number  of  parts 
of  the  proper  kind,  three  men  now  devote  their  entire  time 
to  assembling  the  two  chasses — and  It  is  here  that  the 
advantages  of  "team  work"  are  exhibited.  Having  become 
accustomed  to  this  method  of  assembling,  each  man  knows 
just  what  he  is  to  do,  and  always  has  the  other  chassis 
at  hand  to  which  he  can  turn  his  attention  when  he  is  liable 
to  interfere  with  the  work  of  his  two  companions.  It  is 
highly  specialized  work,  each  team  of  three  men  devoting  their 
whole  time  and  energy  to  the  installation  and  adjustment 
of  the  various  parts  of  two  cars  until  they  are  ready  tor  the 
road  test.  As  three  men  finish  the  first  two  chasses.  another 
truck  is  brought  in  containing  parts  for  two  additional  cars, 
and  the  team  then  devotes  its  attention  to  cars  three  and 
four.  The  motors  are  not  included  in  the  quota  of  parts 
comprising  the  truck  load,  but  are  carried  in  separately  on 
differential  hoists  which  travel  on  overhead  tracks  and  pass 
in  two  lines  down  the  sides  of  the  assembling  room  in  front 
of  the  two  rows  of  chasses.  When  the  frame  is  ready  for 
the  installation  of  its  motor,  the  latter  is  lowered  In  place. 
This  system  renders  each  car  independent  of  the  stock  room 
after  the  truck  load  of  parts  has  been  received,  and  the 
work  bench,  vise  and  kit  of  tools  near  every  chassis  reduce 
to  a  minimum  the  number  of  steps  necessary  to  be  taken 
by  each  workman. 

The  arrangement  of  the  rests  for  holding  the  frames  rig- 
idly in  place  is  very  ingenious  and  entirely  does  away  with 
the  use  of  saw-horses  or  other  movable  and  bulky  supports. 
There  are  four  of  these  supports  for  each  frame,  as  shown 
in  Fig.  1,  and  when  not  in  use,  one  or  all  may  be  let  down 
into  the  floor.  Each  of  these  supports  consists  merely  of  a 
vertical  iron  rod,  bent  at  right  angles  at  its  upper  end  and 
forged  into  the  shape  of  a  hook.  A  corner  of  the  frame  rests 
on  this  horizontal  portion  of  the  rod.  while  the  hooked-shaped 
ends  of  the  two  opposite  supports  prevent  lateral  motion  In 
either  direction.  Each  rod  Is  supported  by  a  pin  passing 
through  It  at  the  proper  distance  from  the  end,  which  rests 
Jicioss  the  top  of  the  base-plate  which  is  bolted  to  the   floor 


and  through  which  the  end  of  the  rod  passes.  By  giving  a 
partial  turn  to  the  rod,  the  pin  Is  allowed  to  pass  through  a 
slot  in  the  baseplate,  and  the  whole  support  is  thus  dropped 
until  Its  top  is  (lush  with  the  floor.  In  order  that  the  sup- 
ports may  accommodate  themselves  to  various  lengths  of 
frames,  the  rear  pair  of  every  set  of  four  base-plates  is  made 
with  four  sets  of  holes.  In  any  of  which  the  rods  may  be 
placed.  The  sets  of  supports  are  placed  at  such  Intervals 
along  the  floor  that  sufficient  space  between  the  frames  is 
allowed  to  enable  two  teams  of  men  to  work  on  adjoining 
cars  without  interference.  While  it  may  seem  a  small  mat- 
ter, the  facility  with  which  these  supports  may  be  put  in 
place,  adjusted  or  removed  from  the  floor,  helps  to  make  possi- 
ble, in  no  uncertain  degree,  the  record  for  the  rapid  assem- 
bly of  cars  of  which  this  factory  can  boast. 

Although  not  a  part  of  the  assembling  room  proper,  the 
department  In  which  the  pressed-steel  frames  of  channel- 
section  are  prepared  for  the  chassis,  has  an  important  part 
in  facilitating  quick  assembling.  When  the  frames  arrive 
at  the  factory,  forty  or  fifty  holes  must  be  drilled  for 
the  various  parts  which  are  to  be  attached,  such  as  the  gear 
shift,  brake  levers  and  their  supports,  the  motor,  transmis- 
sion, running  boards,  fenders,  lamp  brackets,  springs,  and  the 
like.  Most  of  these,  with  the  exception  of  the  motor  and 
transmission,  are  riveted  In  place  before  the  frames  reach 
the  assembling  room.  These  operations  are  performed  In 
the  frame  riveting  room,  which  contains  several  unique  and 
ingenious  arrangements  that,  so  far  as  efficiency  is  concerned, 
bring  this  department  on  a  par  with  the  assembling  room. 
The  frame  is  first  placed  on  a  set  of  supports  similar  to  those 
used  in  the  assembling  room,  except  that  a  tension  rod  and 
turnbuckle  connect  both  pair  of  rods  for  the  purpose  of  hold- 
ing the  frame  more  rigidly  in  place.  A  single  track  over 
this  set  of  supports  carries  a  differential  hoist,  from  which 
is  suspended  a  large  jig  (see  Fig.  3)  containing  a  guide  hole 
corresponding  to  every  hole  necessary  to  be  drilled  in  the 
sub-frame,  which  carries  the  motor  and  transmission.  This 
jig  is  clamped  securely  in  place  and  the  holes  drilled  by  means 
of  pneumatic  drills  connected  to  flexible  piping.    When  all  the 


Fig.  a.     Hoott 


which  the  Frames  are  drilled  and  riveted  by 
Pneumatic  Tools 


holes  are  drilled  in  this  manner,  the  frame  is  removed  to 
another  set  of  supports  a  few  feet  distant  where  it  is  held 
rigidly  in  place  ip  the  same  manner  as  that  before  described. 
Above  this  second  set  of  supports  is  an  oval  track  of  the 
same  length  and  width  as  the  frame.  From  the  traveler  on 
this  track  is  suspended  a  cable  terminating  in  a  single  pulley 
through  which  passes  a  chain.  On  one  end  of  this  chain  is 
a  heavy,  pneumatic  riveter,  which  is  counterbalanced  by  an 
iron  weight  attached  to  the  other  end  of  the  chain.  This 
enables  the  tool  to  be  placed  at  any  height  desired  without 
unnecessary  exertion.  A  small  forge  (not  shown  in  the  illus- 
tration) in  one  corner  of  this  room  heats  the  rivets  before 
they  are  driven  into  the  frame.  By  means  of  the  oval  track 
and  pulley,  any  vertical  or  horizontal  plane  bounded  by  the 
frame  may  be  reached  with  the  riveter,  and  four  or  live  men 
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in  this  department  are  usually  able  to  keep  the  assembling 
room  supplied  with  the  required  number  of  frames.  After 
being  finished  in  this  department,  however,  the  frames  in 
all  cases  are  taken  directly  to  the  finished  stock  room,  from 
which  they  are  drawn  out  to  the  assembling  room  as  needed. 
This  stock  room,  in  fact,  acts  as  a  sort  of  clearing  house 
for  the  whole  factory,  and  no  part  ever  reaches  the  complete 
car  until  it  has  been  inspected,  checked  and  entered  in  the 
stock  room  records. 

The  keynote  of  this  system  is  specialization.  Every  man 
knows  what  he  has  to  do — and  he  does  it.  There  is  no  over- 
lapping of  departments.  It  is  scarcely  ever  necessary  for 
the  men  in  the  assembling  room  to  step  into  the  stock  room, 
and  the  men  In  the  stock  room  are  supposed  to  keep  the  men 
in  the  assembling  department  supplied  with  the  necessary 
parts  for  the  cars  that  have  been  ordered  to  be  finished  that 
day.  Each  team  in  the  assejubling  room  follows  its  two 
cars  through  until  they  are  ready  for  the  road  test,  and  it  is 
then  easy  to  place  the  responsibility  for  any  detect,  where 
it  belongs.  When  this  system  is  supplemented  with  such 
labor  and  space  saving  devices  as  are  used  in  the  assembling 
and  frame  riveting  rooms,  and  when,  at  the  head  of  it  all,  is 
able,  efiicient  and  experienced  management,  one  can  begin  to 
understand  the  conditions  which  allow  the  immense  increase 
in  production  and  the  reduction  in  cost  of  the  American-made 

motor  car  of  today. 

*     *     * 

LOCATING  AJSTGLB  BELT  DRIVES 

GLASGOWr 

In  answer  to  C.  A.  H.'s  article  in  the  August  number,  under 
the  heading  "What  Would  Jim  Have  Said,"  I  submit  here- 
with a  data  sheet  of  angular  belt  drives  which  was  issued  to 


DRIVING  PULLEY. 


~yr^   ^1 


OniVEN  PULLEY. 


DRIVING  PULLEY- 


LINE  FROM  CENTER  OF  FACE  OF 
DRIVING  PULLEY  TO  CENTER  OF 
FACE  OF  DRIVEN  PULLEY  AND  AT- 
RtGHT  ANGLES  TO  SHAFTS, 
(PLUM8-LINE  IN  THE  CASE  OF 
HORIZONTAL  SHAFTS) 


DRIVEN  PULLEY 


DRIVING  PULLEY 


VIEW  IN   DIRECTION 
OF  ARROW  X 


VIEW   IN    DIRECTION 
OF  ARROW   Y 


DIAGRAM   FOR   DIFFERENT  DIRECTIONS  OF  DRIVE. 


IT 


PULLEYS  A  Ai  DRIVING  IN  THE  SAME 
DIRECTION  BUT  ON  OPPOSITE  SIDES  OF 
THE  DRIVEN  PULLEYS.  THE  DRIVEN 
PULLEYS  B  Bl    ARE  IN  REVERSED 
POSITION  IN  CONSEQUENCE. 


PULLEYS  DRIVING  A  Ai    IN  OPPOSITE 
DIRECTION  TO  ABOVE. 


NOTE:- 

the  driven  pulley  must  always  be  lined  up  from  the  center  of  that 
face  of  the  driving  pulley  from  which  the  belt  leaves  it,  a5  at  a. 
after  setting  up  as  above  the  belt  will  rufj  in  only  one  direction  for 
each  diagram 

the  driven  pulley  can  be  set  at  any  angle  in  relation  to  the  driving 
pulley  as  long  as  it  is  turned  about  the  point  a.  as  shown  by  dotted 

LINES. 


Locating  Belt  Drives  when  Shafts  are  not  ParaUel 

the  men  here  some  twelve  months  ago.  These  diagrams  show 
all  the  different  positions  of  the  pulleys  for  different  directions 
of  rotation  of  the  shafts,  and  are  also  applicable  to  shafts  in 
any  position,  vertical  or  Horizontal. 


ASSEMBLING  MACHINE  TOOL  UNITS* 

ALFRED  SPANGENBERGt 

In  an  article  on  "Elements  of  Assembling  Operations" 
appearing  in  the  September  issue  of  5I.\chi>-ery.  the  writer 
laid  down  some  fundamental  principles  relative  to  the  meth- 
ods- and  processes  employed  in  manufacturing,  and  advanced 
the  proposition  that  accurate  drawings,  accurate  machine  work 
and  the  use  of  jigs  and  gages  are  at  the  foundation  of  eco- 
nomical assembling.  Interchangeability,  standardization,  and 
duplication    in   quantities   were   also   discussed.     The    present 


Fig.  1.    Turret  Lathe  Indexing  Mechanism  to  be  assexnbled 

article  will  deal  with  concrete  examples  illustrating  the  appli- 
cation of  these  principles  in  actual  shop  practice. 

Assembling  a  Turret  Lathe  Indexing  Mechanism 

The  turret  lathe  indexing  mechanism  shown  in  the  line 
engraving  Fig.  1  is  presented  to  bring  out  clearly  the  neces- 
sity for  analyzing  the  purpose  of  every  part  of  a  machine  in 
order  to  machine  and  assemble  the  members  so  that  they  will 
function  properly.  In  operation,  the  driving  shaft  A  is  con- 
constantly  revolving  in  a  certain  direction.  Keyed  to  this 
shaft  Is  the  sliding  clutch  member  B  operated  by  the  forked 
lever  C,  link  D.  rod  E  and  stop  F.  The  dog  G  is  bolted  to 
the  turret  carriage  and  when  the  carriage  is  run  back  this 
dog  strikes  the  stop  F.  thus  withdrawing  the  indexing  pin 
H  from  its  slot  in  the 
index  gear  I  and  en- 
gaging the  driven 
clutch  member  J.  This 
starts  the  train  of 
gears  that  revolves  the 
turret  by  means  of 
the  worm  shaft  A',  the 
worm-gear  being  bolt- 
ed to  the  turret.  An 
automatic  knockout 
(not  shown)  stops  the 
power  traverse  of  the 
carriage  the  moment 
clutch  J  is  engaged. 

The  turret  continues 
to  revolve  until  the 
carriage  is  run  for- 
ward   by   throwing   in 


Fig.  2.    Turret  Lathe  Indexing  Mechanism 
shown  in  Detail  in  Fig.  1,  Assembled 


the  rapid  power  traverse  mechanism  which  allows  the  in- 
dexing pin  H  to  enter  the  slot  in  the  index  gear,  and 
the  turret  stops  revolving  by  virtue  of  the  springs  disen- 
gaging the  clutch  member  B.  The  ratio  of  the  back-gears 
is  such  that  the  index  gear  makes  one  revolution  for 
each  station  on  the  turret.  Spring  L  is  for  releasing  the 
clutch  and  spring  M  keeps  the  stop  F  in  position  when 
the  bracket  N  is  moved  along  the  bed  in  its  T-slot.  It  is 
obvious  that  the  springs  should  be  as  light  as  possible  in  order 
to  avoid  unnecessary  wear  on  the  indexing  pin  and  face  of 
the  index  gear  and  also  to  prevent  a  heavy  pound  when  in 


*  For  additional  information  on  this  sub,iect,  see  Machixery.  Septem- 
ber, 1909.  "Elements  of  Assembling  Operations."  and  articles  there 
referred  to. 

t  Address  :    951  W.  Fifth  St..  Plainfield,  N.  .T. 
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operation,  but  tlie  springs  must  luivi'  sulliiiont  power  to 
always  briiiK  the  intlex  piu  tu  the  lioltoui  of  its  slot  in  the 
index  gear. 

The  length  ot"  the  springs,  their  stiffness,  iuul  llu'  position 
of  the  oollar  ()  on  the  rod  are  determined  in  llie  beginning 
by  experiment,  and  when  found  to  be  eorreet,  their  dimen- 
sions are  marl;ecl  on  the  drawing  so  as  to  provide  for  stand- 
ardization. To  permit  the  use  of  light  springs,  it  is  abso- 
lutely essential  that  the  clutch-operating  members  be  fitted 
perfectly  free  so  that  the  mechanism  will  index  properly. 
The  function  of  these  members  requires  no  rigidity  in  fit  and 
the  looseness  desired  is  provided  for  by  limits  on  the  detail 
drawings,  so  that  when  the  work,  properly  Inspected,'  comes 
to  the  assembler  no  special  fitting  is  required.  As  a  general 
rule  such  parts  receive  little  or  no  oil  when  the  machine  is 
in  the  hands  of  the  operator,  and  if  the  parts  are  naturally 
stiff,  troiible  will  arise.  It  must  not  be  inferred  tliat  the 
writer  is  advocating  such  looseness  in  fits  as  to  indicate  poor 
workmanship,  but  many  similar  mechanisms  have  tailed  to 
work  properly  because  of  being  too  stiff,  which  shows  lack 
of  judgment  and  experience  on  the  part  of  the  assembler. 
The  trouble  in  some  cases,  however,  was  due  to  the  parts  not 
being  in  proper  alignment. 

Before  starting  to  describe  any  of  the  assembling  opera- 
tions, it  will  be  well  to  bear  in  mind  that  while  the  descrip- 
tion necessarily  gives  the  operations  in  sequence,  it  is  prob- 
able that  in  actual  practice  a  number  of  different  operations 
will  be  carried  on  at  the  same  time,  depending  on  the  num- 
ber of  men  working  on  the  job.  The  gear  plate  and  its  cover, 
the  latter  being  shown  at  A,  Fig.  2,  come  to  the  assemblers 


whrii  piiipcri.v  set,  (he  ta|)er  iluwcl  pin  liolcs  are  drilled  in 
I  he  lull  liy  means  of  a  pneumatic  drill,  then  hand  reamed, 
and  Ihe  taper  pins  driven  in  place.  The  subsequent  opera- 
tions consist  of  assembling  the  shafts,  studs  and  gears  in 
their  places,  the  process  being  so  simple  that  no  explanation 
is  necessary.  Next,  the  operating  rod  bracket  members  are 
put  in  place  and  then,  aftef  setting  the  index  gear,  the  fork 
lever  bracket  S  (Fig.  1),  with  its  members  already  assem- 
bled, is  bolted  on  and  the  connection  with  the  link  I)  made 
by  inserting  its  pin.     • 

Setting  the  index  gear  is  accomplished  in  the  following 
manner:  The  worm-shaft  is  set  so  that  one-quarter  of  its 
total  amount  of  back-lash  is  on  the  driving  side,  i.  e.,  if  a 
line  is  placed  on  the  periphery  of  collar  T.  and  the  total 
amount  of  backlash  in  the  worm  between  its  bearings  in 
the  turret  carriage  allows  the  line  on  this  collar  to  travel 
ij  inch,  then  the  worm-shaft  is  turned  so  that  the  line  on 
collar  T  moves  back  %  inch  from  the  side  towards  which  the 
shaft  revolves  when  in  operation.  Now,  with  the  fork  lever 
members  in  place,  excepting  the  pin  U.  the  index  gear  is  set 
so  that  when  the   indexing  pin  H   is   in   position   in  its  slot, 


Fig.  3.    Engine  Lathe  Apron  to  be  assembled 

with  all  the  holes  jig  drilled  and  reamed  except  the  taper 
dowel  pin  holes  B.  All  the  oil  grooves  are  machine  cut  ex- 
cept those  for  the  worm-shaft  in  the  gear  plate  and  cover. 

Assuming  that  the  turret  lathe  beds  are  in  process,  the 
■operations  of  assembling  the  mechanism  complete  will  include 
bench  and  vise  won.  and  also  floor  work,  since  some  of  the 
members  are  interdependent  with  others  on  the  lathe  bed. 
The  bench  work  consists  of  assembling  the  three  independent 
groups,  viz:  the  back  gear  members  P  and  Q,  Fig.  1;  the  fork 
lever  members,  including  the  sliding  clutch  B;  and  the  oper- 
ating rod  bracket   members  D,  E.  F,  M.  N,  and  0. 

The  floor  work  consists  of  lining  up  the  gear  plate  R  on 
the  lathe  bed  and  assembling  the  entire  mechanism.  The 
operation  of  lining  up  is  accomplished  by  means  of  two 
special  arbors,  one  ot  which  flts  the  worm-shaft  bearings  in 
the  turret  carriage  and  the  other  fits  the  holes  in  the  operat- 
ing rod  bracket  N.  the  arbors  being  long  enough  to  pass 
through  corresponding  holes  in  thgr  gear  plate.  The  arbors 
are  placed  in  position,  with  the  turret  carriage  and  operating 
rod  bracket  moved  as  close  to  the  gear  plate  as  possible,  the 
latter  now  being  bolted  to  the  lathe  bed.  For  obvious  rea- 
sons the  lining  up  is  done  with  special  reference  to  the 
operating  rod  and  worm-shaft  holes,  since  the  adjacent  bear- 
ing on  the  bed  for  the  driving  shaft  A  is  some  four  feet  away 
from  that  on  the  gear  plate.  Alignment  of  the  driving  shaft 
is  tested  by  surface  gage  measurements  taken  from  the  top 
and  side  ot  the  V  on  the  bed,  a  few  thousandths  "off "  being 
permissible. 

Referring  to  Fig.  2.  the  bolt  holes  C  have  1/32  Inch  clear- 
ance  in   the   gear  plate  to  allow   it  to  be  shifted   slightly,   and 
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Fig.  5.      Example  of  Device  DliBcult  to  assemble  if  Parts 
are  not  made  in  Jigs  insuring  Interchangeability 

the   pin   V  will   enter   freely   in   its  holes  by   virtue   of   their 
being  in  line. 

Tlie  setting  of  the  index  gear  to  accomplish  this  Is  done 
by  keeping  the  teeth  of  the  index  gear  in  mesh  with  its  pin- 
ion and  changing  the  teeth  in  the  large  back  gear  P  in  rela- 
tion to  those  in  its  driving  gear.  Smaller  adjustment  of  the 
index  gear  is  obtained  in  this  manner  than  by  changing  its 
teeth  in  relation  to  the  teeth  on  the  pinion  Q.  which  fact  is 
due  to  the  ratio  of  the  gears.  Bolting  on  the  cover  is  the 
final  operation. 

Assembling'  an  Engine  Lathe  Apron 

The  engine  lathe  apron  illustrated  in  the  line  engraving 
Fig.  3  is  presented  to  show  how  machine  tool  units  of  this 
character  are  assembled  on  a  manufacturing  basis.  Lathe 
makers,  as  a  rule,  build  their  lathe  parts  such  as  head-stocks, 
tail-stocks,  rests  and  aprons  in  large  lots  so  as  to  take  advan- 
tage of  the  economy  to  be  gained  from  carrying  on  the  same 
operations  on  a  large  number  of  similar  pieces  in  succession, 
both  In  machining  and  assembling;  this  has  already  been 
referred   to. 

It  will  be  observed  that  the  various  shaft  members  are 
entirely  independent  of  each  other  as  far  as  their  separate 
assembling  is  concerned,  so  that  it  is  highly  advisable  to 
group  these  units  to  permit  their  being  assembled  at  the 
bench  as  opportunity  offers,  which  in  most  cases  is  while 
the  aprons  and  covers  are  being  bored  and  drilled.  There 
are  six  distinct  groups  consisting,  respectively,  of  the  shafts 
^  to  F  and  their  members.  The  assembling  of  these  groups 
at  the  bench  merely  involves  ordinary  vise  work  so  that  little 
explanation  Is   necessary.     It   will  be  well  to  state  here  tb.it 
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when  these  parts  are  machined,  particular  attention  is  paid 
to  the  inspection  of  the  length  over  shoulders,  so  that  when 
the  groups  are  assembled  and  put  in  place  in  the  apron  and 
cover  no  occasion  will  arise  for  any  fitting  or  adjusting. 

The  method  of  testing  shoulders  on  the  friction  gear  shaft 
members,  group  D,  in  Fig.  3,  is  clearly  shown  at  the  right 
in  Fig.  6:  A  represents  a  surface  plate  having  a  hole  to  re- 
ceive the  bearing  end  of  the  shaft.  The  double  friction  gear 
B  when  in  its  place  in  the  apron  has  a  lateral  movement  of 
1/16  inch,  the  movement  being  controlled  by  the  hand-wheel 
C.  The  dimension  D.  when  all  the  friction  surfaces  are 
tight,  being  known,  it  is  tested  with  a  surface  gage  as  indi- 
cated. The  dimensions  E  and  F  are  tested  with  ordinary 
length  gages.  A  running  fit  is  allowed  on  all  shoulders  while 
the  length  of  the  bearings  in  the  apron  and  cover  are  made 
standard. 

At  the  left  in  Fig.  6  is  shown  a  jig  for  locating  the  levers 
G  and  H  (Fig.  3)  at  the  proper  angle  on  their  shaft  while 
drilling  and  reaming  the  taper  pin  holes.  This  operation  is 
done  on   a  sensitive   drill  press  to  permit  machine  reaming. 


Fig.  6.    Special  Devices  used  in  Assembling:  the  Lathe  Apron  shown  in  Fig.  3 

The  jig  Is  shown  standing  on  end  for  the  purpose  of  illus- 
tration, and  its  being  used  for  two  different  sizes  of.  levers 
accounts  for  the  extra  locating  pins. 

Referring  now  to  Fig.  7,  the  method  of  testing  the  lead- 
screw  nuts  M,  cam  N,  safety  lever  0,  trunion  lever  G  and 
the  bevel  gears  Q  and  R  is  clearly  indicated,  the  reference 
letters  corresponding  to  those  in  Fig.  3.  At  D  is  shown  a 
testing  fixture  in  the  form  of  an  apron  casting  which  is  bored 
and  reamed  in  the  apron  jig  and  is  provided  with  supports 
at  the  back  for  holding  it  in  the  position  shown.  A  short 
arbor  representing  the  lead-screw  is  placed  in  the  bearings  S 
and  J  and  holds  the  double  bevel  pinion  Q  (not  in  place  in 
the  engraving)    in  position. 

It  will  be  observed  that  the  function  of  the  safety  lever  is 
to  prevent  the  double  bevel  pinion  and  the  lead-screw  nuts 
from  accidentally  becoming  engaged  at  the  same  time,  which 


Fig.  7.    Testing  Fixture  for  Parts  of  Lathe  Apron 

would  cause  a  breakage.  Special  milling  fixtures  are  pro- 
vided for  milling  the  ends  of  the  safety  lever  and  the  slot  in 
cam  N  and  lever  G. 

A  babbitting  jig  is  provided  for  the  lead-screw  nuts  so  that 
it  is  not  necessary  to  babbitt  them  in  place  on  a  threaded  arbor. 
The  cam  pin  holes  in  the  nuts  are  jig  drilled.  This  has  the 
advantage  of  making  the  nuts  interchangeable  besides  avoid- 
ing   the    necessity    for    carrying    hot    babbitt    any    distance 


through  the   shop.     If   any   of   the   members  fail  to   function 
properly,  the  faulty  member  is,  of  course,  replaced. 

All  the  drilling,  boring,  and  machine  reaming  on  the  aprons 
and  covers  is  completed  in  the  drilling  department  except 
the  holes  for  the  oil  pipe  (not  shown)  spring  pin  /  and  set- 
screws  J  and  K  (Fig.  3).     Small  holes  such  as  these  can  be 


Fig.  8.    Jigs  for  Drilling  Parts  of  Device  shown  in  Fig.  6 

drilled  cheaper  with  an  air  drill,  due  to  the  fact  that  the  oil 
holes  are  comparatively  short  and  are  on  an  ang'e,  while  the 
spring  pin  hole  I  cannot  be  drilled  until  some  of  the  assem- 
bling operations  are  completed. 

When  the  aprons  and  covers  are  received  in  the  assembling 
department,  they  are  placed  on  special  trestles  for  conven- 
ience in  assembling.  The  eastings  are  now  painted,  all  of 
the  chipping  and  cleaning  having  been  done  in  the  foundry. 
The  next  operation  consists  in  drilling  the  oil  holes  and  the 
holes  for  the  set-screws  J  and  E.  Jigs  for  drilling  the  latter 
are  shown  at  A  and  B  in  Fig.  7.  Jig  C  drills  the  spring  pin 
hole  L  in  the  apron  cover  which  is  machine  drilled.  The  hole 
is  at  right  angles  to  the  top  of  the  cover  and  the  jig  is  easily 
set  up  as  is  evident  by  referring  to  Fig.  4  which  shows  jig  B 
in  position  in  the  apron.  It  will  be  observed  that  these  jigs 
permit  the  grcove  in  the  shafts  to  be  cut  standard  size  and 
the  shafts  made  interchangeable. 

After  chipping  the  oil  grooves  and  tapping  the  screw  holes, 
the   covers   are   bolted   on   for   the   purpose   of   hand   reaming 


Fig.  9.    Gages  for  Testing  the  Parts  of  the  Device  shown  In  Fig.  5 

all  shaft  holes  to  standard  size.  The  covers  are  then  re- 
moved and  the  aprons  laid  face  down  for  the  purpose  of  fit- 
ting the  lead-screw  nuts  M  (Figs.  3  and  7).  The  nuts,  bab- 
bitting jig  and  grinding  ways  in  the  apron  being  machined 
to  gage,  it  is  only  necessary  to  smooth  the  surfaces  on  the 
nuts  and  apron  to  make  the  nuts  slide  freely. 

When  all  of  the  members  shown  in  Fig.  7  fitting  the  back 
of  the  apron  have  been  fitted  and  tested  at  the  bench,  they 
are  put  in  place  in  the  aprons.  In  performing  this  operation 
the  corresponding  pieces  are  placed  in  each  apron  in  succes- 
sion. With  the  lead-screw  nuts  closed  by  means  of  the  cam. 
a  special  tap.  mounted  on  an  arbor  fitting  the  lead-screw 
bearings,  is  run  through  the  nuts  to  clean  out  the  threads. 

The  aprons  are  now  turned  face  up  for  the  purpose  of 
fitting  the  oil  pipes  and  drilling  the  holes  for  spring  pin  / 
(Fig.  3).  There  are  three  holes  to  be  drilled  in  the  apron 
for  this  pin  to  enter,  one  for  the  central  position  of  lever  H 
which  operates  the  double  bevel  pinion,  and  one  for  each 
extreme  position.  A  special  center  punch  which  fits  the  hole 
in  lever  H  is  used  to  lay  out  these.  The  central  position  is 
determined  by  the  safety  lever  fitting  into  the  notch  in  lever 
G;  while  the  bevel  pinion  mounted  on  an  arbor  and  alter- 
nately brought  into  mesh  with  the  bevel  gear,  determines 
the  extreme  positions.     After  the  holes  are  drilled  by  means 


Outobcr,  1909 


MACHINERY 


119 


of  a  pneumatic  drill,  a  reamer  is  siibstitutcil  for  the  center 
|)\inch  in  lever  //  and  the  holes  reamed  taper  to  flt  the  spring 
pin  /.  A  collar  on  the  reamer  acts  as  a  deptli  gage.  It 
would,  of  course,  he  possible  to  drill  these  holes  in  the  jig 
that  drills  and  bores  the  aprons,  but  this  is  hardly  deemed 
advisable  as  there  are  a  number  of  elements  that  must  be 
taken  into  consideration,  an  error  in  any  one  of  whicli  would 
prevent  the  bevel  gears  from  meshing  properly.  Placing  the 
spring  pins  /  in  position  completes  the  work  on  tlie  feed 
reversing  mechanism. 

The  rack  pinions  E  and  gears  are  now  put  in  pUue.  tlicn 
the  friction  gear  sliafts  D  and  tlieir  members,  except  the  hand- 
wheel  r  and  collars  V  and  W.  After  driving  in  the  studs 
for  the  intermediate  cross-feed  gears  (not  shown  because  of 
the  sectional  view)  the  aprons  are  ready  to  receive  the  covers. 

Work  on  the  covers  consists  in  placing  the  hand-wheel  pin- 
ions and  hand-wheel  members  in  position  and  fitting  the 
rack  pinion  spring  pin  members  after  which  the  covers  are 
bolted  onto  the  aprons.  The  rack  pinion  knob  X  is  now 
put  on  and  then  the  collars  V  and  W  are  fastened  onto  the 
friction  gears  as  shown  in  the  line  engraving  Fig.  3.  Screw- 
ing on  the  hand-wheel  U  and  nut  Y  completes  the  apron  and 
it  is  ready  to  be  sent  to  the  store  room. 

Assembling  an  Automatically-releasing'  Hand-'wheel 
Mechanism 

Unless  jigs  and  gages  are  used  in  the  machining  process, 
the  peculiar  conditions  encountered  in  assembling  a  mechan- 
ism such  as  shown  in  the  line  engraving  Fig.  5  would  call 
tor  a  high  degree  of  skill  on  the  part  of  the  assembler  be- 
sides involving  excessive  cost.  The  half-tones  Figs.  S  and  9 
illustrate  a  set  of  jigs  and  gages  for  producing  this  mechan- 
ism, which  enables  the  assembling  to  be  done  without  any 
filing  or  fitting,  the  object  being  to  illustrate  that  interchange- 
able manufacture  is  really  economical  manufacture. 
■  It  will  be  seen  that  the  function  of  the  device  is  to  auto- 
matically engage  and  disengage  the  hand-wheel  member  A 
with  its  shaft  B,  the  action  being  as  follows:  Turning  the 
hand-wheel  in  either  direction  by  means  of  the  handle  C, 
so  that  the  latter  does  not  rotate  in  the  hand,  engages  the 
pawl  D  with  the  ratchet  E  which  is  keyed  to  the  shaft  B; 
on  releasing  the  handle,  spring  F  disengages  the  pawl. 

The  requirements  are  that  the  handle  and  pawl  must  work 
perfectly  free  so  that  no  effort  to  grip  the  handle  hard  will 
be  necessary:  the  axis  of  the  handle  and  pawl  must  intersect 
so  that  each  cam  face  will  work  equally  well;  when  the  pawl 
is  fully  engaged  with  the  ratchet,  the  handle  end  of  the  pawl 
must  still  be  on  the  cam  face  of  the  handle;  the  contour  of 
the  cam,  Iei\gth  of  the  pawl,  diameter  of  ratchet  and  center 
distance  G  must  be  within  close  limits.  Referring  to  Fig.  8, 
A  is  a  jig  for  drilling  the  hand-wheel  cover  and  its  screw 
holes  in  the  hand-wheel.  The  jig  is  shown  in  position  for 
drilling  the  latter,  being  located  in  the  counterbore  ot  the 
hand-wheel.  Resting  on  top  of  the  jig  is  the  hand-wheel 
cover  which  fits  into  the  recess  shown  and  is  held  by  the 
two  straps  and  bolts.  The  hand-wheel  and  its  cover  are,  of 
course,  drilled  separately. 

At  B.  in  the  same  figure,  is  shown  a  jig  for  drilling  the 
handle  stud  hole  and  the  pawl  hole  C.  The  hand-wheel  Is 
located  on  a  stud  through  Its  bore,  and  clamped  to  the  jig 
by  passing  a  bolt  through  the  stud,  this  bolt  being  provided 
with  a  split  washer  on  the  end.  To  bring  the  pawl  hole 
central  with  its  hub,  two  set-screws  are  provided  at  D  which 
hold  the  hand-wheel  in  position  while  being  drilled  by  clamp- 
ing against  the  sides  of  the  spoke.  The  jig  is  fastened  on 
the  edge  of  the  drill  press  table,  so  that  the  table  does  not 
interfere  with  the  wheel.  The  vertical  hole,  with  the  drill 
guided  by  bushing  E,  Is  now  drilled  and  reamed  in  all  the 
hand-wheels,  this  hole  being  the  pawl  hole.  For  drilling  and 
reaming  the  small  diameter,"  a  long  bushing  is  used  in  the 
large  diameter  of  the  hole  to  guide  the  tools.  When  this 
hole  is  drilled,  the  jig  is  then  clamped  to  the  side  of  the  box 
table  and  the  hole  tor  the  handle  stud  is  drilled  in  all  the 
Wheels. 

The  jig  shown  at  F  in  the  same  engraving  is  for  drilling 
the  shaft  bearing  which  is  seen  to  the  right.  The  hub  on 
the  bearing  fits  into  the  jig,  the  straps  O  holding  the  work 
in  place.     Both  this  jig  and  the  one  at  A  are  provided   willi 


complete  sets  of  cleai'ance  and  tap  bushings  so  as  to  permit 
their  being  used  on  a  multiple  si)indle  drilling  machine. 

In  Fig.  9  will  be  seen  a  set  of  gages  for  testing  the  com- 
l)onent  parts  of  the  mechanism  shown  in  Fig.  5.  Gage  A  is 
for  testing  the  length  of  the  pawl  which  is  shown  in  position 
in  the  gage.  The  ends  ot  the  pawl  are  milled  with  forming 
cutters.  At  B  is  shown  a  gage  for  testing  the  cam  surface 
on  the  handle  C.  This  cam  is  also  milled  with  a  forming 
cutter  and  when  milled  to  the  proper  depth  will  just  pass 
tlirough  the  gage.  The  gage  D  is  used  to  test  the  handle  for 
length  /  (Fig.  5),  the  collar  J,  the  depth  of  counterbore  K. 
This  gage  represents  a  standard  handle  stud  except  that  it 
is  provided  witU  a  groove  to  fit  the  U-shaped  collar  E  which 
is  of  the  same  diameter  and  thickness  as  the  collar  .7  in  Fig. 
.">.  To  test  the  handle,  the  gage  is  inserted  into  the  hole  and 
tlie  U-collars  slipped  into  the  groove;  the  collar  J  is  tested 
for  thickness  by  fitting  the  groove  in  the  gage;  to  test  the 
depth  of  the  counterbore  K,  the  gage  is  screwed  into  the 
hand-wheel  and  the  collar  E  tried  as  before. 

The  tool  shown  at  F  is  the  counterbore  used  in  connection 
with  jig  B,  Fig.  S,  for  finishing  the  counterbore  K  and  surface 
L  in  Fig.  5.  At  (?,  Fig.  9,  is  a  length  gage  for  the  shoulders 
on  the  hand-wheel  shaft  against  which  the  gage  is  seen  rest- 
ing. In  the  same  engraving,  H  is  a  gage  for  testing  the 
length  through  the  bearing  hole,  while  to  the  extreme  right 
at  I  is  shown  a  length  gage  for  the  hand-wheel  shaft  hole. 

It  will  be  observed  that  all  ot  these  gages,  with  one  excep- 
tion, that  ot  the  cam  gage  B,  are  length  gages.  Their  use 
was  found  imperative  for  interchangeable  work.  This  is  due 
to  the  fact  that  errors  in  length  are  far  more  likely  to  occur 
and  cause  trouble  in  assembling  than  errors  in  diameter.  All 
of  the  essential  measurements  of  diameter  on  the  component 
parts  of  the  mechanism  shown  in  Fig.  5,  i.  e.,  the  running 
and  driving  fits,  are  tested  with  ordinary  limit  and  plug 
gages,  while  the  threaded  members  are  tested  with  male  and 
female  thread  gages. 

In  assembling  the  mechanism,  the  pawl,  its  spring,  and  the 
handle  members  are  first  assembled.  After  fitting  the  Wood- 
ruff keys  and  the  shaft  members,  the  ratchet  wheel  is  re- 
moved for  the  purpose  of  assembling  the  bearing  and  hand- 
wheel.  The  ratchet  wheel  is  then  replaced  and  the  nut 
screwed  down  tightly  with  a  socket  wrench,  the  shaft  being 
held  from  turning  by  engaging  the  pawl.  Fastening  on  the 
cover  and  screwing  in  the  oil  cup  finish  the  assembling  opera- 
tions. There  is  no  adjusting  or  fitting  to  be  done  since 
the  proper  allowances  for  all  fits  are  provided  for  on  the  de- 
tail drawings  and  the  accuracy  of  the  machine  work  is  in- 
sured by  a  thorough  system  of  inspection.  Thus  it  will  be 
seen  that  the  work  of  assembling  in  this  case  merely  con- 
sists in  combining  the  separate  elements  in  their  logical 
order. 

Summary  of  Principles  of  Assembling-  Operations 

Summarizing  the  principles  referred  to  in  the  previous  dis- 
cussion, we  may  state  the  following  rules  as  being  the  main 
points  to  be  considered  in  assembling  work, 

1.  To  secure  economical  results  we  must  have  accurate 
drawings,  accurate  machine  work,  and  use  jigs  and  gages. 

2.  The  use  of  limits  on  detail  drawings  is  valuable  espe- 
cially when  supplemented  with  a  thorough  system  ot  inspec- 
tion. 

3.  Inspection,  both  in  the  machine  and  assembling  depart- 
ments, is  absolutely  necessary. 

4.  Before  assembling  any  part  of  a  machine,  its  function 
should  be  thoroughly  understood  in  order  to  have  the  parts 
work  properly  and  to  avoid  any  unnecessary  refinement. 

5.  Study  carefully  the  question  of  rigidity  in  fits, 
fi.     Plan  quick  and  efllcient  methods  of  lining  up. 

7.  Always  follow  the  drawings.  In  no  case  should  devi- 
ations be  permitted. 

8.  Anticipate  any  extra  chipping  for  clearance  that  may 
be  necessary,  and  so  avoid  having  to  take  the  work  apart. 

9.  Analyze  the  elements  carefully,  and  see  if  it  will  not 
pay  to  substitute  the  machining  process  on  pieces  that  are 
sometimes  fitted  by  hand. 

10.  Standardization  is  one  of  the  cardinal  princples  of  eco- 
nomical assembling.  Therefore,  do  not  leave  stock  for  adjusl- 
mont  when  the  pieces  can  be  machined  to  standard  size. 
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11.  Provide  for  the  duplication  of  parts  in  quantities  so 
as  to  talve  advantage  of  tlie  saving  to  be  gained  from  per- 
forming the  same  operation  on  a  number  ot  pieces  in  suc- 
cession. 

12.  Separate  the  assembling  operations  for  any  particular 
job  so  as  to  provide  for  a  subdivision  of  labor. 

13.  Follow  the  unit  system  of  assembling  in  order  to  per- 
mit a  large  number  of  workmen  to  be  employed  on  a  job. 

1-}.  The  operations  involved  in  assembling  the  units  should 
Tje  separated  from  the  erecting  process. 

15.  All  chipping  should  be  done  before  the  parts  are 
scraped. 

16.  "Where  it  would  be  necessary  to  take  the  work  apart 
to  line  up  the  brackets  or  bearings,  perform  the  liningup 
operation  first. 

17.  Plan  methods  and  processes  so  that  the  work  can  be 
assembled  with  the  least  amount  of  handling. 

IS.     Provide  ample  handling  facilities. 

19.  Make  the  laborious  operations  in  scraping  as  easy  as 
possible  by  providing  efficient  pulling  devices. 

20.  Before  sending  the  units  to  store  or  to  the  erectors 
see  that  the  operations  are  completed  as  far  as  possible. 

♦     »     » 
FORMULAS  FOR  CONE  CLUTCHES* 

There  appears  to  be  considerable  misunderstanding,  or  per- 
liaps  rather,  lack  ot  understanding,  ot  the  formulas  for  cone 
clutches.  A  number  of  formulas  are  given  in  various  hand- 
books and  treatises  on  design,  but  at  first  sight  they  do  not 
agree,  and  If  the  designer  has  not  deduced  any  of  the  for- 
mulas for  himself,  he  will  naturally  doubt  the  source  from 
which  he  obtains  them  because  of  finding  discrepancy  between 
final  results.  However,  the  various  authorities  in  general 
give  correct  formulas,  and  the  difficulty  met  is  caused  by  the 
fact  that  in  cone  clutch  design  different  formulas  are  devel- 
oped according  to  whether  the  clutch  surfaces  are  consid- 
ered to  engage  with  or  without  some  slip.  In  the  following 
a  set  of  formulas  are  deduced  for  both  conditions,  and  a 
summary  of  these  formulas  is  given  in  the  accompanying 
Data  Sheet  Supplement: 

Assume  that: 

H.P.  =  horse-power  transmitted, 


DEVELOPMENT  OF 
CLUTCH    LEATHER 


The  relation  between  the  outside  and  inside  radii  R,  and  Ii_. 
oi  the  clutch  leather  for  covering  the  friction  surface  and  the 
radii  >\  and  i\  oi  the  friction  cone  are  expressed  by  the  follow- 
ing formulas,  the  deduction  of  which  are  clearly  seen  from 
Fig.  2. 

r, 

7?,  = 


Fig.  1.    Diagram  of  Cone  Clutch 

X  =  revolutions  of  crank-shaft  per  minute, 
r  =;mean  radius  ot  friction  cone,  in  inches, 
;•,  =:  large  radius  of  friction  cone,  in  inches, 
)•;=:  small  radius  of  friction  cone,  in  Inches, 
J?j^  outside  radius  of  leather  band.  In  inches, 
J?,  =  inside  radius  of  leather  band,  in  inches, 
V  =  velocity  of  a  point  at  distance  r  from  the  center,  in 

feet  per  minute, 
F  ^tangential  force  acting  at  radius  r,  in  pounds, 
P„=:  total    normal    pressure    between    cone    surfaces,    in 

pounds. 
Ps=  spring  pressure,  in  pounds. 
a  =  angle  of  clutch  surface  with  axis  of  shaft  =  7  to  13 

degrees, 
/3  =:  included  angle  of  clutch  leather,  when  developed. 
/  =  coefficient  of  friction  =  0.20  to  0.25  for  greasy  leather 

on  iron, 
p  =  allowable  pressure  per  square  inch  of  leather  band 

=  7  to  S  pounds, 
W  =  width  of  clutch  leather,  in  inches. 


B, 


sm  a 
The  included  angle  0  of  the  developed  clutch  leather    (see 
Fig.   3)    is  found  as  follows:     The  length  of  the  outside  arc 
01  the  developed  clutch  leather  surface  equals  the  largest  cir- 
cumference of  the  cone  clutch,  or  arc  C  ^  Zirr^.     (See  Figs. 
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Figs.  2  to  5.    Diagrams  for  Deducing  Formulas  for  Cone  Clutches 

1  and  3.)     Angle  /3  is  to  360  degrees  as  arc  C  is  to  the  whole 
circumference  of  the  circle  having  fi,  for  radius.     Therefore, 

/3  2  TT  r,  r. 


360 


2TrR,         R^ 


But  it  has  already  been  shown  that  i?i^- 


r, 


,  or  (■,  =  /?. 


X  sin  a.  and  therefore 

/3  iSi  X  sin  a 


-  sin  o,  or  /3  =  sin  a  X  360. 


360  if, 

It  is  obvious  that  the  mean  radius  r  of  the  friction  cone 
equals  the  arithmetic  mean  of  the  largest  and  smallest  cone 
radii,  or 

r^  +  r. 


The  velocity  u  of  a  point  on  the  friction  cone  at  a  distance 
)•  from  the  center  is  found  by  the  well-known  formula 

r  =  2Trry 
in  which  v  and  r  are  supposed  to  be  measured  in  the  same 
units.     If  V  is  in  feet,  and  r  in  inches,  the  formula  takes  the 
form 

2  jrr  JT 

v  = 

12 

The  tangential  force  acting  at  radius  r.  in  pounds,  is  found 
by  the  formula 

H.P.  X  33,000 
F  — ■■ 


»  With  Data  Sheet  Supplement. 


which    is    deduced    directly    from    the    familiar    formula    for 
horse-power  when  the  torque  is  given  in  foot-pounds. 

If  the  width  of  the  clutch  surface  is  TV,  the  area  of  this 
surface  is  TT  X  2  tt  r.  The  total  pressure  on  the  surface,  P„, 
must  equal  the  pressure  per  square  inch  multiplied  by  the 
area,   or 

P„=W  X  2  7rj-p. 

From  this  we  deduce  the  formula 

P„ 
W  = . 

2  V  cp 


()rt.,ii)iT.  liunt 
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I'^l 


'I'lii'   liiirse-powiT  iraiisiniUeil  miiiiils 


H.l\: 


12  X  33,000 
in   uliioli   *■  is  given   in  indies.     By  inserting  tlie  value  of  v 
in  tliis  fonmila,  and  dividing  numerator  and  denominator  in 
tlie  Iraition  by  -  w.  we  get 

PJrN 

H.P.  = 

63,025 

In  Vig.  A  let  it  be  assumed  that  the  clutch  surfaces  engage 
without  slip.  Assume  further  that  the  spring  pressure  is 
represented  by  line  P,.  the  pressure  normal  to  the  clutch  sur- 
face .1  B  by  P„,  and  the  force  tending  to  bring  the  clutch  sur- 
faces in  closer  engagement  by  Pp;  this  last  force,  of  course,  is 
parallel  to  A  B.  The  force  P,  is  partly  used  for  producing  the 
normal  pressure  P„  and  partly  used  for  bringing  the  clutch 
surfaces  in  closer  contact;    conse(iupntly 

P^^P,,X  sin  a 


But   Pp=P„X  A 
Therefore 
P,=  P„  (sin  a 


\-  f  cos  a ) 
and  /-„- 


P, 


sin  tt  +  /  cos  a 

If   we  substitute   this  value  of  P„    in  the  horse-power  for- 
mula just  deduced,  we  have 

PJrN 


H.P.: 
Transposing,   we 


63,025  (sin  a  +  f  cos  o) 


let 
H.P.  X  63.025  ( sin  a  +  /  cos  a) 


P.=- 


frN 


If  we  assume  that  there  is  some  slip  between  the  clutch 
surfaces,  the  force  Pp  in  Fig.  4  becomes  zero,  and  the  whole 
of  force  P,  is  used  to  produce  normal  pressure,  as  shown  in 
Fig.   5.     Then 

P„  = 

sin  a 

and.  substituting   in   the   horse-power   formula,   as   before,   we 

have 

P.  frN 
H.P.= 


and 


P. 


63,025  sin  a 
H.P.  X  63,025  sin  a 
frN 


The  most  important  of  these  formulas  have  been  collected 
in  compact  form  and  are  given  without  their  deductions  in 
the  Data  Sheet  Supplement.  They  will  be  found  very  con- 
venient for  ready  reference  when  designing  cone  clutches  or 
checlving  designs  already  made. 

*     *     * 

The  export  of  automobiles  from  France,  wliicli  declined 
in  1908.  has  shown  a  slight  increase  during  the  first  months 
of  1909.  During  the  first  three  months  of  the  year  1907 
France  exported  automobiles  valued  at  approximately  $10.- 
300,000.  During  the  first  three  months  of  1908  the  exports 
declined  so  that  the  total  value  of  automobiles  exported  was 
only  $8,700,000.  During  the  first  three  months  of  the  cur- 
rent year  the  exports  again  rose  to  $9,500,000.  England  is 
the  best  customer  of  France  for  automobiles,  more  than  for£y 
per  cent  of  the  exports  being  to  Great  Britain.  The  exports 
of  automobiles  to  the  United  States  are  decreasing  so  that 
during  the  first  three  months  of  1909  automobiles  to  a 
value  of  only  slightly  more  than  $500,000  were  imported,  as 
compared  with  over  $800.0(10  in  1908.  and  nearly  $800,000  in 
1907.  The  Argentine  Republic  appears  to  offer  a  good  field 
for  the  automobile  trade,  the  French  exports  1o  that  country 
during  the  first  three  monlns  of  the  current  year  amounting  to 
over  $750  000.  The  imports  of  automobiles  to  France  are 
almost  negligible  when  compared  with  the  exports.  During 
the  first  three  months  in  1909  the  total  value  of  imported 
automobiles  amounted  to  about  $400, ono.  the  United  States 
supplying  cars  to  a  value  of  only  $l(i,00i).  (Icrmany  and  Italy 
supply  the  largest  proportion  of  cars  imporlcd  l)y  France. 


STANDARD  AUTOMOBILE  PARTS  ADOPTED 
BY  THE  A.  L.  A.  M.* 

The  Association  ol'  Licensed  Automobile  Manufacturers 
(A.  L.  A.  M.)  has,  from  time  to  time,  standardized  some  parts 
vvliich  occur  in  :iiiloniobile  design,  and  which  are  likely  to 
require  fre(iuiiil  replacement  or  repairs.  The  most  impor- 
tant of  the  standards  adopted  by  the  assocfation  undoubtedly 
are  the  standards  for  fine  pitch  threads,  screws,  castle  and 
plain  nuts,  which  were  published  in  Macui.neuy's  Data  Sheet 
No.  03,  accompanying  the  November,  1906,  issue.  In  this 
issue  an  editorial  was  also  published  entitled  "Automobile 
Fine  Screw  Thieads"  in  wliich  the  new  standard  for  screw 
threads  was  discussed.  A  table  condensed  from  the  Data 
Sheet  mentioned,  giving  all  the  required  dimensions,  is  pub- 
lished herewith. 

STANDARD  HEXAGON-HEAD  SCREWS,  CASTLE  AND  PLAIN  NUTS 
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Since  the  adoption  of  the  standard  A.  L.  A.  M.  thread,  the 
association  has  adopted  a  standard  spark  plug,  the  dimen- 
sions and  special  specifications  of  which  are  given  in  the 
accompanying  supplement.  Standard  designs  for  adjustable 
and  solid  yoke  and  eye  rod  ends  have  also  been  adopted, 
dimensions  lor  which  are  also  given  in  the  supplement,  to- 
gether with  dimensions  for  the  pins  and  washers  used  with 
these  rods. 

The  horse-power  of  automobile  engines  has  always  been 
more  or  less  indefinitely  expressed,  and  until  recently  there 
has  been  no  formula  giving  a  satisfactory  relation  between 
the  horse-power  and  the  diameter  of  the  engine  cylinder  and 
the  piston  speed.  The  association,  therefore,  some  time  ago 
adopted  a  standard  horse-power  formula,  assuming  a  piston 
speed  of  1,000  feet  per  minute.     According  to  this  formula,  if 

D  =  diameter  of  cylinder,  and 

A'  =  number  of  cylinders. 

then  H.P.  = . 

2.5 

The  table  in  the  supplement  giving  horse-power  of  auto- 
mobile engines  has  been  calculated  from  this  formula  for 
engines  having  one.  two,  four  and  six  cylinders,  with  the 
diameter  of  the  cylinder  varying  from  2Vj  to  6  inches.  It 
will  be  understood,  of  course,  that  this  formula  gives  only 
approximate  results,  as  the  actual  horse-power  of  any  one 
automobile  engine  could  not  be  expressed  by  so  simple  or 
.general  a  formula.  However,  this  formula  is  of  great  assist- 
ance in  estimating  in  a  general  way  the  probable  horse-power 

of  an  automobile  engine. 

*     *     * 

A  commission  has  been  at  work  for  the  last  two  years  In 
Sweden  preparing  a  new  schedule  for  import  duties.  Tke 
new  tariff,  wliirli  has  not  yet  been  adopted,  proposes  in- 
creases in  the  import  duties  imposed  on  machinery,  the 
avowed   purpose  being  to  protect  home   industries. 


Wllh   l>n(!i   Slii'iM    SiiiMili'iui'iit. 
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TREATMENT    OF    GEARS    FOR  AUTOMOBILE 
MOTORS  AND  TRANSMISSIONS 

HAROLD  ■WHITING  SLAUSON 

There  is  probably  no  part  of  an  automobile  that  is  sub- 
jected to  more  use  or  greater  abuse  than  the  transmission. 
Carrying  as  it  does  practically  all  of  the  power  developed  by 
the  motor,  and,  receiving  at  the  hands  of  a  careless  driver 
the  strains  imparted  by  a  suddenly  applied  load  or  a  too  rapid 
shifting  of  the  speeds,  it  is  small  wonder  that  the  gears  of 
the  transmission  must  be  made  of  the  highest  grade  of  ma- 
terials, and  that  the  care  and  wcrkmanship   bestowed   upon 


Fig.  1.    Chamfering  the  Teeth  of  Spur  Gears  in  ttie  Winton  Factory 

each  must  be  of  the  best.  The  ordinary  automobile  trans- 
mission consists  of  a  series  of  different  sizes  of  spur  gears 
mounted  on  two  parallel  shafts  with  means  for  sliding  the 
gears  on  one  shaft  into  mesh  with  those  on  the  other,  as  de- 
sired. In  this  manner  various  speed  ratios  are  transmitted 
from  the  motor  to  the  main  driving  shaft,  although  on  the 
majority  of  automobiles  the  high  speed  drives  the  car  direct, 
without  the  interposition  of  any  of  the  gears  of  the  trans- 
mission. 

As  a  saving  in  weight  is  an  important  factor  to  be  con- 
sidered in  the  design  of  a  transmission,  the  gears  must  be 
made  as  small  as  possible  and  yet  be  sufficiently  strong  to 
carry  suddenly-applied  loads  with  no  attendant  danger  of 
breaking.  Owing  to  the  methods  by  which  the  speeds  are 
changed,  and  the  clashing  and  "bruising"  which  take  place 
when  the  gears  are  shifted,  the  transmission  must  also  be 
made  of  a  material  which  is  hard  as  well  as  tough.  Different 
kinds  of  steel  have  been  used  and  each  has  been  treated  by 
various  methods  in  an  effort  to  discover  the  perfect  gear  ma- 
terial, but  although  this  is  yet  to  be  found,  the  transmission 
of  a  modern,  well-made  automobile,  when  intelligently 
handled,  will  last  nearly  as  long  as  the  car  itself.  Of  the 
various  kinds  of  carbon  steel  which  have  been  employed  for 
transmission  gears,  nickel,  chrome-nickel  and  silico-manganese 
seem  to  have  more  adherents  among  the  leading  builders  than 
any  other  materials.  In  most  factories  the  gears  are  case- 
hardened  after  being  cut,  and  in  this  marfiier  the  combination 
of  toughness  with  the  desired  hard  surface  is  obtained.  Gears 
which  have  been  treated  in  this  way  have  been  taken  out  of 
cars  after  having  been  run  many  thousands  of  miles,  and  in 
some  instances,  the  original  tool  marks  on  the  faces  of  the 
teeth  were  still  visible. 


Methods  employed  for  cutting  gears  in  automobile  factories 
do  not  differ  in  any  essential  features  from  those  used  in 
any  well-equipped  machine  shop  or  manufacturing-  concern. 
Most  of  the  automobile  maimers  purchase  their  transmission 
gear  blanks  outside  and  cut  and  finish  them  in  the  factory. 
Many  of  these  blanks  of  special  steel  are  imported  from 
France,  but  a  few  of  the  leading  factories  have  laboratories  of 
their  own  in  which  experiments  on  high-quality  materials  for 
transmission  purposes  are  continually  in  progress.  Six  or 
seven  spur  gear  blanks  of  the  same  size  are  generally  placed 
on  the  mandrel  of  the  cutter  at  once-.  A  continuous  cut  ex- 
tending throughout  the  width  of  all  of  these  blanks  is  then 
taken  for  each  tooth,  and  in  this  manner  six  or  seven  gears 
are  finished  at  once  and  are  made  absolutely  uniform. 

After  the  teeth  have  been  cut,  the  gears  are  taken  to  the 
heat  treating  room  to  be  case-hardened.  In  the  Middle  West, 
and  a  few  other  sections,  many  of  the  case-hardening  ovens 
are  heated  by  natural  gas  obtained  from  near-by  wells.  In 
the  Maxwell  factory,  at  Newcastle,  Ind..  a  special  machine 
has  been  installed  for  the  manufacture  of  gas  from  "distil- 
late"— a  hydro-carbon  obtained  from  the  oil  refineries.  This 
machine  is  set  up  in  the  power  house  connected  with  the  fac- 
tory, and  the  gas  is  stored  in  a  tank  located  in  the  same 
building.  It  is  conducted  from  here  to  the  heat-treating 
ovens  in  which  it  is  used  for  case-hardening,  tempering  and 
annealing.  Still  another  method  for  obtaining  heat  for-  the 
ovens  is  in  use  at  the  Ford  factory,  in  Detroit.  Petroleum, 
or  crude  oil,  is  vaporized  and  forced  by  air  pressure  into  a 
series  of  special  burners  located  under  the  ovens.  By  regu- 
lating the  amount  of  air  or  vapor  or  both,  the  ovens  can  be 
kept  at  a  uniform  temperature,  or  the  amount  of  heat  gen- 
erated may  be  varied  at  will  between  almost  any  limits. 
The  temperatures  of  the  ovens  are  indicated  by  an  electrie 
pyrometer  connected  with  each,  and  pieces  to  be  case-hard- 
ened are  kept  at  a  heat  of  1,600  degrees  F.  for  a  length  of 
time  which  depends  on  the  depth  below  the  surface  to  which 
it  is  desired  to  carry  the  treatment. 

In  several  factories  the  final  operation  bestowed  upon  the 
gear,  before  assembly  in  the  transmission  or  the  motor,  is 
the  sand  blast  which  serves  to  scour  off  any  roughness  or 
stains  which  may  have  been  left  on  the  surface  during  the 
cutting  or  the  heat  treatment.  In  the  National  factory,  at 
Indianapolis,  this  operation  is  conducted  in  a  small  building 
separated  from  the  remainder  of  the  shop.     The  sand  is  kept 


*  Address  :  Box  27,  Times  Square  Station.  New  York. 


Fig    2.    Gear  Case-hardening  Room  in  the  Premier  Factory 

in  a  bin  in  one  corner  and  is  sucked  up  by  a  centrifugal 
blower  and  forced  by  the  air  pressure  through  a  pipe  which 
terminates  in  a  nozzle.  The  sand,  being  forced  out  at  high 
velocity  by  the  air  pressure,  may  be  directed  at  all  parts  of 
the  pieces  to  be  cleaned.  This  is  one  of  the  most  efficient 
methods  of  polishing  and  finishing  a  gear  and  does:  not  injure 
the  hard  metal  surface  in  any  way. 

As  silence  of  operation  of  all  moving  parts  is  one  of  the 
principal  requisites  for  a  motor  car  of  to-day,  it  is  necessary 
that  the  teeth  of  all  gears  shall  be  made  to  mesh  perfectly 
and  smoothly  with  all  of  those  on  the  other  gears  with  which 
they  come  in  contact.  In  order  to  obtain  silence  of  operation, 
the  gears  are  run  with  each  other  for  some  time  and  each 
tooth  is  worn  to  a  more  perfect  fit.     The  first  few  weeks  of 
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operation  by  the  luslonier  would  wi'iir  llie  goiiis  In  ijroperly, 
but,  in  order  to  produce  a  perfect  car,  tliia  is  done  before 
it  leaves  the  factory.  Most  of  Hits  "nMining  In"  of  the 
gears  can  be  accomplished  by  llu'  ihornuKli  I'oad  test  to 
which  the  whole  car  is  subjected  before  le.iving  the  shop,  but 
many  of  the  lending  factories  supplement  this  with  addi- 
tional methods  for  bestowing  the  required  wear  on  the  trans- 
mission. A  special  frame  is  used  in  the  Marnion  factory,  in 
Indianapolis  (see  Fig.  3),  in  which  the  transmission,  driving 
shaft,  differential,  and  rear  axle  and  wheels  are  set  up.     An 


Pig.  3.    BunninsT  in  the  Transmission  and  DifTerential  Gears  in 
the  Marmon  Factory 

idler  and  a  driving  pulley,  with  a  belt  shifter,  are  attached 
to  the  front  end  of  the  transmission  shaft  and  connected  by 
belt  to  a  countershaft  driven  from  the  main  line  shafting. 
When  the  power  is  applied  and  the  different  speeds  of  the 
transmission  are  thrown  into  mesh  by  the  shifting  lever, 
every  gear  of  the  whole  car,  with  the  exception  of  those 
used  on  the  motor,  will  be  set  in  motion.  The  gears  of  the 
engine  are  worn  in  when  it  is  operated  under  belt  power 
before  installation  in  the  chassis.  Somewhat  the  same  method 
is  pursued  in  the  Packard  factory,  in  Detroit,  the  only  differ- 
ence between  the  two  being  that  here,  instead  of  allowing 
the  wheels  to  run  free,  a  brake  is  attached  to  the  end  of  the 
driving  shaft  by  means  of  which  a  variable  load  may  be  ap- 
plied to  the  gears  in  mesh.  A  section  of  the  testing  room 
is  devoted  to  this  purpose,  and  as  the  transmission  and  rear 
axle   are   assembled,    they   ai-e   brought    in.    plared    on   special 


Fig.  4.     Preliminary  Run  of  Engine  and  Transmission  to  wear  in  the  Parts 

frames  provided  for  the  purpose  and  connected  by  belts  to 
overhead  shaftings.  As  the  gears  of  the  transmission  and 
differential  are  run  in,  the  loads  are  Increased  until  all  are 
worn  perfectly  smooth. 

Before  their  final  installation  in  the  motor  and  transmis- 
sion, all  of  the  sjJur  gears  for  the  Winton  cars,  made  in 
Cleveland,  are  set  up  in  a  special  case  and  run  in  under  belt 
liower.  The  bearings  in  these  special  cases  are  set  at  the 
proper  distances  apart  to  accommodate  the  various  gears  of 
a  train,  thus  wearing  In  the  gears  so  that  all  of  those  for 
similar    parts    are    absolutely    interchangeable.     The    case    is 


made  oil-tight  and  a  nii.vtiue  of  lliiely  powdered  emery  and 
lubricating  oil  is  ted  through  an  opening  in  the  top  so  that 
this  grinding  material  will  come  in  contact  with  all  the 
teeth  of  the  gears  in  mesh  In  the  train.  This  grinding  is 
continued  until  each  tooth  has  been  worn  perfectly  smooth 
and  to  an  accurate  lit  with  the  teeth  of  the  other  geai's  with 
which  It  comes  In  mesh.  For  the  gears  used  in  the  front  of 
the  motor  to  drive  the  cam,  pump  and  magneto  shafts — 
gears  which  always  occupy  the  same  relative  position  in  re- 
gard to  each  other — a  tooth  of  each  is  marked  when  in  the 
grinding  case  with  the  corresponding  teeth  of  the  others  with 
which  It  meshes.  This  is  done  so  that  each  gear  of  the 
train  may  be  set  up  in  the  motor  in  the  same  corresponding 
position  as  that  occupied  while  being  woin  to  a  perfect  fit 
with  the  others  in  the  case.  It  is  evident  that  every  tooth 
cannot  be  of  exactly  the  same  size  and  shape,  and  if  each 
tooth  is  allowed  to  mesh  with  those  with  which  it  came  in 
contact  while  being  ground,  more  perfect  rolling  contact  will 
take  place  and  less  friction  and  noise  will  be  set  up.  The 
marks  made  on  the  gears  are  also  useful  for  timing  the 
magneto  and  valve  cam  shafts  when  the  occasion  arises  neces- 
sitating the  removal  of  any  of  these  parts  from  the  motor. 
Of  course,  it  is  impossible  to  carry  this  practice  to  the  trans- 
mission, for  most  of  the  gears  on  one  shaft  revolve  independ- 
ently of  those  on  the  other,  and  it  is  very  seldom  that  the 
same  teeth  of  two  gears  will  come  into  mesh  on  succeeding 
occasions.  This  practice,  however,  may  be  applied  to  the 
bevel  gears  of  the  driving  shaft  and  rear  axle  and  the  pin- 
ions of  the  differential.  As  a  further  means  of  wearing  the 
gears  of  the  transmission  to  a  perfect  fit,  the  motor,  trans- 
mission  and   driving    shaft   are    installed    In    the    chassis    as 


Fig.  5.    Device  for  Testing  the  Accuracy  of  Gears 

shown  in  Fig.  4,  and  the  motor  is  run  while  the  various 
speeds  of  the  transmission  are  thrown  into  mesh  in  order  to 
wear  in  every  gear  thoroughly.  During  this  run  an  electric 
dynamometer,  by  means  of  which  a  variable  load  may  be  ap- 
plied, is  connected  to  the  end  of  the  driving  shaft. 

An  ingenious  device  for  testing  the  accuracy  of  gears  is 
used  in  the  factory  of  the  Grabowsky  Power  "Wagon  Co.,  of 
Detroit.  This  consists  of  a  standard  having  three  pins  or 
bearings  set  In  it  on  which  the  gears  of  the  transmission  are 
placed  as  shown  in  Fig.  5,  thus  forming  a  replica  of  the 
planetary  transmission  as  used  in  the  car.  The  middle  up- 
right bearing  is  stationary  while  each  of  the  other  two  is 
movable  in  a  horizontal  direction  and  is  connected  to  a  mi- 
crometer at  either  end  of  the  base  of  the  instrument.  A 
master  gear  is  set  on  one  of  these  bearings,  while  the  pinions 
to  be  tested  are  placed  on  the  other  two.  When  the  two 
movable  bearings  have  been  so  adjusted  that  all  of  the  gears 
mesh  perfectly,  the  readings  of  the  two  micrometers  may  be 
observed  and  the  amount,  in  thousandths  of  an  inoh,  by  which 
the  gears  are  "off"  may  thus  be  determined  accurately.  Cer- 
tain limits  of  variation  are  necessarily  allowed,  but  If  any 
gear  is  below  one  or  above  the  other,  it  is  thrown  out.  Inas- 
much as  the  distance  between  the  centers  of  the  gears  must 
be  constant  in  the  transmission  case,  this  Instrument  is  use- 
ful in  determining  just  what  gears  are  acceptable  without 
the  necessity  of  installing  them  in  the  case. 

Many  of  the  gears  used  in  the  forward  end  of  the  motor 
for  driving  the  cam,  pump  and  magneto  shafts  are  made  of 
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nianganese-trcnze.  The  Premier  car,  however,  made  in  Ind- 
ianapo'iis.  employs  a  laminated  gear  for  the  magneto  shaft, 
built  up  of  alternate  laj'ers  of  bronze  and  fiber.  These  layers 
are  pinned  firmly  together  and  the  gear  is  then  cut  by  the 
usual  methods.  This  makes  an  exceedingly  quiet-running 
gear,  as  the  layers  of  ilber  or  rawhide  cushion  the  impact 
of  the  teeth  as  they  meet,  and  the  whirring  or  grinding  sound 
familiar  in  many  all-metal  gears  is  practically  eliminated. 
It  has  been  found  by  means  of  a  series  cf  exhaustive  tests 
conducted  in  this  factory  that  the  silent  running  of  this 
gear  is  brought  about  by  a  slight  rounding  or  "bulging"  of 
the  face  of  the  rawhide  sections  caused  by  the  absorption  of 
the  lubricating  oil  in  the  pores  of  the  fiber  and  the  pressure 
against  its  sides.  This,  as  mentioned  above,  effectually  cush- 
ions the  impact  of  the  teeth,  but  if  this  bulge  becomes  too 
great,  the  teeth  will  not  mesh  properly,  there  will  be  a  tend- 
ency to  "jam"  and  more  friction  will  be  set  up  than  would 
be  the  case  were  an  all-metal  gear  used.  Of  course^ the  wider 
these  fiber  sections  are,  the  greater  will  be  the  bulge  to  each, 
and  it  has  been  found  as  a  result  of  these  experiments  that 
laminated  gears  composed  of  layers  of  rawhide  about  %  of 
an  inch  thick,  alternating  with  bronze  disks  of  the  same 
dimensions,  give  the  best  service  for  this  purpose.  When 
sections  of  this  thickness  are  used,  a  sufficient  bulge  is  formed 
to  cushion  the  impact  satisfactorily,  and  yet  this  is  not  great 
enough  to  change  the  shape  of  the  teeth  materially.  These 
experiments  are  still  in  progress  at  the  factory  in  question 
in  order  the  more  accurately  to  determine  other  facts  and 
figures  concerning  the  best  form  of  laminated  gears,  and  this 
is  only  one  of  the  many  instances  which  give  evidence  to  the 
fact  that  the  American  motor  car  manufacturer  is  now  fully 
a-vake   to   the   importance   of   paying    attention    to    the   most 

r.iinute  detail  of  design. 

*     *     * 

SIMPLIFIED   METHODS   FOR  FLY-WHEEL 
CALCULATION  S* 

R.  J.  WILLIAMStt 

In  several  previous  issues  of  Machinery  methods  and  for- 
mulas have  been  given  relating  to  the  design  of  fly-wheels 
and  the  size  of  motor  required  for  giving  out  a  certain 
amount  of  energy  per  stroke  of  the  machine  under  considera- 
tion. In  this  article  a  method  of  calculation  will  be  given 
whereby  the  work  of  finding  the  desired  results  may  be  con- 
siderably shortened. 

In  shears  of  large  size  cutting  short  pieces,  where  the 
maximum  effort  may  be  required  almost  continuously  it  is  of 
great  importance  that  motor  and  fly-wheel  be  of  sufficient 
capacity  to  perform  their  work  properly.  Since  the  amount 
of  energy  to  be  given  out  by  the  fly-wheel  depends  upon  the 
size  of  the  motor,  this  should  always  be  determined  first. 

Let 

E  =  total  energy  required  per  stroke, 

JS,  =  energy  given  up  by  motor  during  cut, 

E.  =  energy  given  up  by  fly-wheel, 

T  ^time  in  seconds  per  stroke, 

T]  =  time  In  seconds  in  which  E,  is  given  up, 

7'.  =  time  in  seconds  in  which  E^  Is  restored  to  fly-wheel, 

Fj  =  initial  velocity  of  fly-wheel  in  feet  per  second. 

T. ^velocity  after  cut  in  feet  per  second, 

/?,  =  initial  revolutions  per  minute  of  fly-wheel. 

if„  ^  revolutions  per  minute  after  cut, 

H,  =  revolutions  per  minute  after  n  cuts, 

TV  =  weight  of  fly-wheel  rim  in  pounds, 


*  For  additional  information  on  this  and  kindred  subjects,  see  the 
following  ai-ticles  previously  publislied  in  .Machi.verv  :  A  Safe  Form 
of  Fly-wheel.  Jul.v.  1S99 :  Fly-wheel  Desigiiing.  October.  1800:  Sate 
Speed'  for  Fly-wliee!s,  November.  1002,  engineering  edition  ;  Fly-wheel 
Explosions  and  their  Cause.  January,  1003,  engineering  edition:  Fly- 
wheels. .Tun*e.  1903.  engineering  edition:  Gyrosconic  Effect  of  Fly-wheels 
on  Board  Ship,  May,  1904.  engineering  edition :  The  Bursting  of 
Founfoot  Ply-wheels"  January.  190.5.  engineering  edition  ;  Sixty-ton 
Ply-wheel.  Jiily  1906,  engineering  edition:  Size,  Weight,  and  Capacity 
of  Fly-wheels  for  Punches.  July,  1907,  engineering  edition  :  Formulas 
for  Gas  Engine  Fly  Wheels.  August.  1907,  engineering  edition:  Fly- 
wheels tor  Planers,  November,  1907 :  On  Determining  size  of  Fly- 
wheels for  Motor-driven  Planers,  December,  1907.  See  also  MiCHiN- 
EBY's  Reference  Scries  No.  40,  Fly-wheels. 

t  Address  :    Wheeling  Mold  and  Foundry  Co..  Wheeling,  W.  Va. 

tRoy  J.  Williams  was  bom  in  Syracuse.  Ohio,  ]S84.  He  received 
a  high  school  education  and  became  a  mechanical  draftsman  through 
home  study.  He  has  worked  as  draftsman  with  the  Label  le  Iron 
Works.  Steubenville.  Ohio  :  Mutual  Electric  &  Machine  Co..  Wheeling. 
W.  Va.,  and  the  Wheeling  Mold  &  Foimdry  Co.,  Wheeling.  W.  Va. 
His  specialty  is  rolling  mill  desi.^n. 


D  =  mean  diameter  of  fly-wheel  rim  in  feet, 
H,  =  horse-power  required  to  cut  every  stroke, 
H,^  horse-power  actually  used, 
a  =  width  of  fly-wheel  rim. 
h  ^  depth  of  fly-wheel  rim, 
g  =32.16, 

11  =:ni:mber  of  cuts  shear  will  make  for  a  total  given  re- 
duction in  speed. 

In    the   July,    1907,    issue    of   MAcmNERV    this    formula   for 
horse-power  was  given: 

EN 
H.  P.  —H,  =  - 


and  since  JV : 


60 


33,000 


we  have 


E 


H,  =  - 


(1) 


H,  =  - 


E,  =  550  r,  H,  -. 


550r, 
550  ET,      ET, 


550  T 


E^  —  E  ■ 


ET,          I         T,  \ 
=  e{\ 

T  \  T  J 


(2) 


Having  now  the  energy  that  must  be  given  out  by  the  fly- 
wheel, we  can  proceed  as  follows: 

W 
We  know  that  £,.  =  —  (17  —  1',-')   and  that 


(DX  T  X  RA- 
I  =  0.00274  D'  R:' 
60     ; 

/D  X  T  X  R'.V 
F,'  =  I 1  =  0.00274  D'  RJ 

\     60     ; 

F,^  -  v.-  =  0.00274  X)''  (iJ,'-  J?2») 

W 

£,  = X  0  00274  £>'  (R,--  ij^-) 

64.32 

E,  =  0.0000426  WD'  (R^'-R,"-) 

E, 

W  = ■ 

0.0000426  D'(iJ,=  -R^-') 

Making  0.0000426    («,=  — i?.^)  =Ci?,=  we  have 

E.  =  CWD-R  = 

E, 


TV: 


(3) 
(!) 

(5) 

(6) 


CD-R^' 

In  cast-Iron  fly-wheels  it  is  usual  not  to  exceed  a  speed 
which  represents  a  fiber  stress  of  more  than  1,000  pounds 
per  square  inch  of  rim  cross-section.  The  stress  in  pounds 
due  to  centrifugal  force  equals  0.0972  Yi'  for  cast  iron,  and 
for  fly-wheels  having  a  maximum  stress  of  1,000  pounds  per 
square  inch  we  can  develop  the  following  formulas: 

0.0972  7,^^1,000;  y,  =  101.5. 

But  y,: 


60 
101.5  = 


therefore  we  have 


60 


101.5  X  60 


1940 


R,  =  - 


Dir 


Squaring   (7)   we  have  Ri"- 


1940 

R, 
1940= 

D' 


(7) 

(S) 


Substituting  this  in  (61  we  have 

E.  E. 

1940'   1940'  C 
CD' 
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Making  1940- C 

=  C„  and— = 

c. 

r. 

we  have 

W  = 

zrz 

CJ?. 

(9) 

C: 

The  following 

>re  tlie  values 

cf 

C,  C,,  and  C, 

for  different 

reductions  in  speed; 

Per  Cent 

Kediu'tion 

C 

C, 

C, 

2',  a 

0.00000213 

8.00 

0.1250 

5 

0.00000426 

16.00 

0.0625 

^v> 

0.00000617 

23.20 

0.0432 

10 

O.OOOOOSIO 

30.45 

0.0328 

12  V> 

(1.00001000 

37.60 

0.0266 

15 

O.OOOOllSO 

44.50 

0.0225 

20 

0.00001535 

57.70 

0.0173 

Size  of  Him 
Let  US  assume  that  the  depth  of  rim  equals  1.22  times  the 
width.     We  have  then  these  formulas  for  size  of  rim: 


Ni2z: 


(10) 


12D 

6  =  1.22o  (11) 

These  two   formulas   can   be   changed   to   suit  any   required 

ratio  of  depth  to  width  of  rim. 

Let  V  :=  required  ratio, 

l2W 

(12) 


N    12 


12Dy 

ya 


(13) 


Effect  of  Changing  Size  of  Motor 
Let  us  now  suppose  that  we  do  not  wish  to  use  a  motor  large 
enough  to  cut  continuously,  and  desire  to  find  how  many  cuts 
the  machine  would  make  continuously  without  drifting  down 
more  than  a  certain  percentage  of  the  original  speed.  Trans- 
posing (3)  we  have 

E. 

i?,-"  —  r:-  = 

0.0000426  WD- 
E, 


Let- 
K  =R,-  —  R./,  and 


0.0000426  ^^^D'- 


K. 


-.Jr^'-hK 


(H-l)K- 


(14) 


After  several  reductions  we  have 
iT,  (fl,'-  iJ,-) 


H., 


and  since  £■  =  !?,=  —  R.r  we  have 

H,  (R,''-  K,'} 


R,'--  Ry 


-H, 


(15) 


The  time  now  required  to  bring  the  fly-wheel  up  to  full 
speed  again  after  n  cuts  will  be 

T..  = (16) 

550  //, 

Examples 
We  will  now  work  out  some  examples  illustrating  the  use 
of  these  formulas. 

Example  1. — A  hot  slab  shear  is  required  to  cut  a  slab 
4X15  inches  which,  at  a  shearing  stress  of  6,000  pounds  per 
square  inch,  gives  a  pressure  between  the  knives  of  360,000 
ponnds.     The  total  energy  required   for  the  cut  will  then  be 

4 
360,000  X —  =  120,000  foot-po\mds.     The  shear  is   to  make  20 

12 
strokes  per  minute,  and  with  a  six-inch  stroke  the  actual  cut- 
ting  time   is   0.75    second   and    the   balance   of   the   stroke    is 
2.25  seconds. 


The  fly-wheel  is  to  liave  a  mean  diameter  of  ti  feet  6 
Inches  and  is  to  run  ai  a  speed  of  200  R.  P.  M.;  the  reduc- 
tion in  speed  to  be  10  per  cent  per  stroke  when  cutting. 

lao.ooo 

H,  = =  72,7  horse-power. 

8  X  550 


E,  =  130,000  X 


W  = 


(-v) 


S)0,OOI> 


=  [10,000  foot-pounds. 
=  6570  pounds. 


0.0000081  X  6.5'  X  200- 
Assuming  a  ratio  of  1.22  between  depth  ami  width  of  rim, 

1,570 

:9.1S  inches. 


N   12  X 


12  X  6.5 

b  =  1.22  X  9. IS  =  11.2  inches, 
or  size  of  rim,  say,  9  X  11%  Inches. 

Example  2. — Suppose  we  wish  to  make  the  fly-wheel  In 
Example  1  with  a  stress  of  1,000  pounds,  due  to  centrifugal 
force  per  square  inch  of  rim  section. 

C,  for  10  per  cent  =  0.0328, 

W  =  0.0328  X  90,000  =  2,950  pounds, 

1,940  1.940 

i?,  = .     If  D  =  6  feet,  i?,  = =  323  R.  P.  M. 


D 


2,950 


;  6.4   inches. 


N  12  X  6 

h  =  1.22  X  6.4  =  7.8  inches, 
or  size  of  rim,  say,  6^^  X  8  inches. 

Example  3. — Let  us  now  suppose  that  in  Example  1  we  wish 
to  use  a  50  H.  P.  motor,  and  wish  to  find  how  many  cuts  the 
shear  will  make  continuously  without  drifting  down  more 
than  20  per  cent  in  speed?  And  what  tihie  must  be  allowed 
for  the  motor  to  restore  the  fly-wheel  to  its  original  speed? 

i?,»  -  i?3»  =  300'  -  160'  =  14400 

iJ,«  _  ie,2  =  300'  -  180«  =    7600 

72.7  X  14400 
.50 


7600 


3.80  cuts 


72.7  -  50 
Allowing  the  shear  to  make  4  cuts  we  have 


iJ3 


4' 


50 


E. 


1 300'-  4  X  7600  +  Sx  7600  X =  159  R.  P.  M 

73.7 
0  0000436  X  6570  X  6.5-   X  (300'  -  159'')  =  175,000  foot- 
pounds, about. 

175000 

T^  = =  6.4  seconds. 

550  X  50 
Example  4.— Let  us  now  suppose  that  in  Example  2  we  wish 
to   use   a  50  H.   P.   motor  under   the   same   conditions   as   in 
Example  3. 
R:'  -  R,^  =  333'  -  358'  =  37750 
R,^  -  R,'  =  333'  -  291«  =  19650 

72.7X37750 

50 

19650 

n  = =  4  cuts,  nearly. 

73.7  —  50 

&,  =  0.0000436  X  2950  X  6'  x  (32:3«  -  358')   =  170,000  foot- 
pounds, about. 

170,000 

T^— =  6.2  seconds. 

550  x  50 
These  examples   show   the  possibilities  of  the   formulas  as 
lime-savers  for  the  designer,  by  reducing  the  calculations  to 
the  smallest  possible  number,  and  at  the  same  time  reducing 
the  possibility  of  error. 

«       «       Id 

Vice-Consul-General  Richard  Westacott  reports  that  on  July 
1  there  were  3,394  public  motor  cabs  in  use  in  London,  this 
being  an  increase  of  1,S86  over  the  number  one  year  ago.  In 
other  words,  the  number  of  motor  taxicabs  has  more  than 
doubled  In  a  year,  while  the  number  of  licensed  horse-drawn 
hansom  cabs  decreased  1.290  in  one  year,  and  the  number  of 
four-wheeled  horse-drawn  cabs  decreased  by  389.  The  total 
number  of  all  kinds  of  public  cabs  in  London  Is  nearly  11,000, 
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GLENN  H.  CURTISS 


THE  MAN,  THE  AEROPLANE  AND  THE  MOTOR 

Glenn  Hammond  Curtiss  was 
born  May  21,  1ST8,  at  Ham- 
mondsport,  N.  Y.  Here  he  re- 
ceived his  early  education  and 
planned  for  the  future,  although 
he  hardly  could  have  dreamed 
of  what  he  has  actually  been 
able  to  accomplish,  namely  to 
go  faster  on  the  ground  than 
any  other  person,  and  to  fly 
through  the  air  and  win  in 
competition  over  the  best  avi- 
ators of  the  world. 

Mr.  Curtiss  attended  school 
in  Rochester,  N.  Y.,  and  started 
in  the  bicycle  business  in  Ham- 
mondsport  in  1900.  It  was  at  this  time  that  he  built  one  of 
the  first  motor  cycles  ever  constructed  In  this  country,  and 
he  says  that  he  never  since  has  had  such  pleasure  from  any 
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J 

Glenn  H.  Curtiss 


flights  which  were  held  at  Fort  Myer,  Va.,  near  Washington. 
These  flights,  and  one  made  a  short  time  previously,  were  the 
first  opportunities  that  Mr.  Curtiss  had  to  navigate  the  air. 

In  the  latter  part  of  1907  the  Aerial  Experiment  association 
was  formed  by  Dr.  Alexander  Graham  Bell,  the  inventor  of 
the  telephone,  who  is  greatly  interested  in  the  subject  of 
aeronautics,  and  Mr.  Curtiss  was  appointed  the  director  of 
experiments.  The  other  members  of  the  association  were 
Mr.  F.  W.  Baldwin,  M.E.,  Toronto  University,  chief  engineer, 
who  made  the  first  public  flight  in  America  in  a  heavier-than- 
air  flying  machine,  March  12,  1908,  in  the  first  machine  built 
by  this  association.  Selfridge's  Red  Wing,  which  flew  over 
the  ice  on  Lake  Keuka,  near  Hammondsport,  N.  Y.  The 
treasurer  of  this  association  was  Mr.  J.  A.  Douglas  McCurdy, 
M.  E.,  Toronto  University,  who  was  also  assistant  engineer 
and  secretary  since  the  death  of  Lieut.  Selfridge.  Mr.  Mc- 
Curdy made  over  three  hundred  successful  flights,  averaging 
nearly  nine  miles  each  and  covering  in  the  neighborhood  of 
three  thousand  miles.  These  flights  were  made  over  the  ice 
in  Baddeck  Bay,  Nova  Scotia,  in  his  machine  the  Silver  Dart, 
built  by  the  association.  The  other  member  of  this  associa- 
tion was  Lieut.  Thomas  E.  Selfridge,  military  expert  in 
aeronautics  detailed  by  the  United   States  government  to  ob- 


Fig.  1.     Glenn  H.  Curtiss  in  the 

of  his  successes  as  came  to  him  when,  for  the  first  time,  the 
motor  made  a  few  explosions  and  ran  for  half  a  block. 

On  January  2.3,  1907,  at  Ormond  Beach,  Fla.,  Mr.  Curtiss 
made  a  record  for  the  distance  of  one  mile  in  the  extraordinary 
time  of  26  2/5  seconds  with  a  40-horse-power  air-cooled  motor 
cycle  which  he  had  built  entirely  in  his  own  factory.  This  is 
the  fastest  speed  ever  made  with  any  form  of  vehicle,  and 
means  a  speed  of  about  one  hundred  and  thirty-seven  miles 
an  hour. 

Mr.  Curtiss'  first  interest  in  aeronautics  came  from  Captain 
Thomas  S.  Baldwin  who,  in  seeking  a  good  motor  to  drive  his 
airships,  found  the  Curtiss  the  best  and  most  reliable  for  the 
purpose.  Mr.  Curtiss  built  the  first  water-cooled  motor  to 
be  used  in  the  dirigible  balloon  which  Captain  Baldwin  built 
for  the  United  Slates  Signal  Corps  and  which  made  19.61 
miles  an  hour  in  its  official  speed  test  and  flew  in  its  official 
endurance  trial  for  two  hours.  Mr.  Curtiss  operated  the  en- 
gine  while  Captain   Baldwin   steered   the   airship   during    its 

*  See  article,  "Aeroplane-Type  Flying  Machines,"  December,  1908. 


'  June  Bug."  Ready  for  Flight 

serve  the  experiments  of  the  association,  in  the  interest  of  the 
United  States  Army  and  acting  as  secretary  of  the  association. 
Lieut.  Selfridge  was  killed  September  17,  1908,  in  the  acci- 
dent to  Orville  Wright's  flying  machine  at  Fort  Myer,  Va., 
near  Washington,  D.  C.  This  is  the  first  and  only  serious  acci- 
dent recorded  in  the  recent*  work  of  aviation,  and  of  many 
thousands  of  flights  in  public  in  heavier-than-air  machines 
there  are  only  six  recorded  fatal  accidents. 

The  third  machine  built  by  the  association  was  the  June 
Bug  and  on  July  4,  190S,  with  it  Mr.  Curtiss  contested  for 
and  won  the  Scientific.  American  trophy,  offered  to  the  first 
machine  heavier  than  air  to  fly  one  kilometer  in  a  straight 
line.  In  this  contest  he  made  a  record  of  1%  mile  in  1  min- 
ute 42  2/5  seconds. 

Three  more  machines  were  built,  including  the  machine 
which  one  year  later  made, a  second  record  for  the  Scientific 
American  trophy.  July  17,  1909,  flying  24.7  miles  in  52  minutes 


•  Since  this  article  was  written  S.  Lefebvro  was  killed  at  Juvisy-sur- 
Orge,   France,   September  7. 
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:!0  seconds,  and  tlie  niiuhiuo  in  whuli.  representing  tlie  Aero 
Oliil)  of  Anierieji.  Curtiss  won  the  Gordon  Hennett  Interiui- 
lioiial  Aviation  Cup  at  Rlieinis.  August  28,  I'JOK,  Hying  20 
Idloineters  (12.42  miles)  in  1;')  minutes  50  S/Ti  seconds,  a 
speed  of  47  miles  an  hour,  bringing  this  famous  cup  and  con- 
test to  America  where  the  race  for  it  will  be  held  next  year. 
Mr.  Curtiss  also  won,  during  the  "Aviation  Week  at  Rheims," 
the  Prix  de  la  Vitesse  by  flying  over  a  course  of  30  kilometers 
In  length,  in  23  minutes  2y  seconds,  surpassing  the  best  records 
of  the  foremost  aviators  in  the  world. 

A  description  of  the  ni;Khii\e  with  which  Mr.  Curtiss  ac- 
complished these  wonderful   results  will  be  interesting: 

The  Herring-Curtiss  No.  1,  as  it  is  nov.-  called.  Is  a  biplane 
with  front  control,  rear  control,  side  control  or  wing  tips, 
starting  and  landing  wheels,  and  motor.  The  main  surfaces 
are  2S  feet  9  inches  by  4  feet  6  inches,  one  superimposed  upon 
the  other  and  separated  by  vertical  struts,  4  feet  G  inches 
being  the  distance  between  the  two  planes.     These  planes  are 


rudder.  The  rear  (onliol  consists  of  a  horizontal  surface 
or  tail  2  I'eet  3  Indies  by  ti  feet  at  the  extremity  of  the  frame- 
work, about  12  feet  in  the  rear  of  the  main  planes,  about  the 
same  distance  to  the  rear  that  the  front  control  is  ahead  of  the 


Fig.  2.     The  "  Gold  Bug"  in  FUght 

covered  with  Baldwin  rubber-silk  material  and  the  total  area 
is  about  258  square  feet.  There  are  twenty-tw'o  ribs  used  in 
the  surfaces  made  of  spruce  and  ash  laminated  and  formed 
to  a  curve;  they  are  spaced  15  inches  apart  and  the  covering 
material  is  laid  over  them  and  fastened  by  a  strip  of  feather- 
bone,  laid  on  the  upper  side  of  the  material  and  tacked  to 
the  ribs.  The  angle  of  these  surfaces  to  the  direction  of 
motion  is  between  4  and  5  degrees  wjien  flying.  The  front 
control  consists  of  two  surfaces  each  6  feet  wide  and  2  feet 
deep  and  2  feet  apart  and  placed  about  12  feet  in  front  of  the 
main  planes.  This  whole  structure,  like  a  box-kite,  is  pivoted 
ten  inches  back  from  its  front  edge  upon  the  frame -work 
which  extends  in  front  of  the  machine;  a  rod  is  connected 
to  the  upper  part  of  this  control  and  extends  to  the  steering 
wheel  which  can  be  moved  forward  or  back,  thus  turning  the 


Pig.   3. 


Olenn  H.  Curtiss  on  a  Motor-driven  Ice  Boat,  on  I.alte  Keulca, 
near  Haraniondsport,  N.  Y. 


front  control  or  rudder  on  its  axis  making  the  surfaces  point 
up  or  down.  This  tends  to  raise  or  lower  the  front  of  the 
machine  as,  according  to  its  positive  or  negative  Inclination, 
(he  wind  blows  a.gainst  the  upper  or  uniler  side  of  this  front 


Fig.  4.     A  Four-cylinder  .\eroplane  Motor  under  Bralce  Te.st 


machine.  There  is  also  a  vertical  rudder  2  feet  by  3  feet  4 
inches,  pivoted  8  inches  back  from  its  front  edge  which  is 
connected  by  wires  to  the  steering  wheel  which  turns  and 
steers  the  aeroplane  in  the  horizontal  plane  in  the  same  man- 
ner that  a  rudder  steers  a  boat  in  the  water. 

The  side  control  or  wing  tips  which  govern  the  balancing 
are  perhaps  the  simplest  form  of  apparatus  for  accomplish- 


Fig.  6.      G.  von  Rattweiler,  Designer  of  the  first  Three  Curtiss  Motors, 
holding  a  Four-cyUnder  Motor  and  Propeller  in  his  Hands 

ing  this  most  essential  feature  and  one  that  has  baffled  in- 
ventors of  flying  machines  more  than  any  other  one  point. 
These  small  surfaces  are  placed  between  the  main  planes  at 
their  outer  extremity  and  are  6  feet  wide  and  2  feet  deep. 
They  are  hinged  at  their  front  edge  and  both  are  connected 
to  a,  pivoted  lever  in  the  center  of  the  machine  which  has  a 
yoke  or  fork  extending  on  each  side  of  the  operator's  should- 
ers in  such  a  manner  that  when  he  leans  to  one  side  or  the 
other  this  movement  will  cause  the  side  planes  to  act  in 
unison,  one.  however,  pointing  down  as  the  other  points  up. 
If  the  machine  tips  so  that  the  right-hand  side  is  lower  than 
the  other,  the  operator  naturally  leans  to  the  left  or  highest 
side.     This   movement   causes   his   shoulder    to   press   against 
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the  lever,  thereby  moving  it  to  the  left,  and  by  means  of  the 
wires  which  extend  to  the  planes  the  right-hand  plane  is 
turned  to  a  lifting  angle  and  the  left-hand  plane  to  the  con- 
trary or  a  depressing  angle  in  sticli  a  manner  that  the  wind 
will  blow  against  the  under  side  of  the  right-hand  plane  and 
against  the  upper  side  of  the  left-hand  plane,  thus  forming  a 
"couple"  tending  to  right  the  machine. 

The  materials  of  which  the  machine  is  constructed  consist 
of  Oregon  spruce,  which  is  used  in  the  main  frame-work,  and 
bamboo  which  is  used  in  the  frame-work  supporting  the  for- 


Pig.  6.    The  "Gold  Bugr"  in  Curtlas"  Shop  at  Hammondsport,  N.  Y. 

ward  and  rear  controls;  steel  wire  is  used  for  the  main  placed  a 
bracing  and  a  fine  strand  wire  cable  for  other  bracing  and  to 
operate  the  rudders  and  controlling  planes.  The  structure 
for  mounting  the  three  20-inch  pneumatic  tire  wire  wheels 
upon  which  the  machine  runs  when  starting  and  alighting 
is  made  of  steel  tubing  and  wood.  These  wheels  are  pro- 
vided with  extra  wide  hubs  in  order  to  enable  them  to  with- 
stand any  severe  lateral  strain  in  landing,  and  a  long  skid 
or  reach  bar  of  wood  extends  from  the  center  of  the  axle  of 
the  two  rear  wheels,  which  are  directly  under  the  lower  main 
supporting  plane,  to  the  single  front  wheel  from  which  wooden 
braces  extend  directly  to  the  engine  bed  and  the  upper  plane 
to  take  up  the  shock  of  landing. 

The  operator's  seat  is  just  in  front  of  the  motor  and  in  the 
center  of  the  main  planes,  slightly  toward  the  front  of  the 
central  panel.  The  steering  wheel  is  directly  in  front  of  him, 
which  he  pushes  away  from  him  to  go  down  and  pulls  back 
to  go  up,  and  turns  to  the  right  or  left  to  steer  in  the  hori- 
zontal plane.  At  his  right  foot  which  rests  on  a  cross-bar 
is  a  pedal  operating  a  brake  on  the  front  wheel  used  to  bring 
the  machine  more  quickly  to  a  standstill  after  landing,  and 
at  the  same  time  operating  a  switch  to  cut  off  the  motor.  The 
left  foot  has  a  small  pedal  operating  the  throttle  and  govern- 
ing the  speed  of  the  engine. 

The  Curtiss  motor  is  perhaps  as  important,  if  not  more  im- 
portant, than  any  other  part  of  the  aeroplane.  Very  few  fly- 
ing machine  builders  build  their  own  motors,  and  many  were 
delayed  or  kept  frcm  success  by  the  lack  of  a  good  motor. 
The  Wright  brothers  built  a  fiying  machine  and  then  built 
their  motor,  while  Mr.  Curtiss  had  developed  his  motor  to  a 
state  approaching  perfection  and  then  built  his  flying  ma- 
chine. 

The  motor  ordinarily  used  is  a  four-cylinder,  four-stroke 
cycle  engine,  water-cooled  by  geared  pump,  with  gray  iron 
cylinders  3%  by  4%  with  steel  water  jackets,  giving  28  horse- 
power at  1,450  revolutions  per  minute  on  a  water-cooled  brake 
test  of  six  hours  continuous  running.  The  compression  is 
high,  being  about  92  pounds.  The  lubrication  is  by  high  pres- 
sure oil  system,  the  pump  being  built  in  the  crank-case  and 
operated  from. the  cam-shaft,  the  oil  being  forced  through  the 
cam-shaft  which  is  made  of  one  piece  with  a  5/16  hole.  The 
oil  passes  to  the  main  bearings  which,  are  plain  and  to  the 
hollow    crank-shaft,    1%    inch    diameter,    which    is    made    of 


Krupp  chrome  nickel  steel.  The  oil  reirrns  to  a  reservoir 
underneath  the  engine  and  is  pumped  over  again  through 
the  system.  The  ignition  is  by  Simms-Bosch  high-tension 
magneto.  "Mercedes"  spark  plugs  are  used,  and  a  Curtiss 
carbureter.  The  valves,  both  in  the  head  of  the  cylinder,  are 
mechanically  operated,  very  ingeniously,  by  a  rocker  arm  and 
a  single  push  rod  and  cam.  The  crank-case  is  of  aluminum 
alloy,  also  the  pistons  and  connecting-rods.  The  weight  of 
the  engine  complete  with  propeller,  carbureter  and  magneto 
is  about  92  pounds.     The  propeller  is  made  of  wood  5  feet  4 

inches  in  diameter  with  a  five-foot 

pitch   and   gives   a  thrust   of   225 
pounds  pulling  against  a  scale. 

The  total  weight  of  the  machine 
with  operator  is  about  .>.">0  pounds 
and  the  complete  power  plant, 
including  radiator,  water  and  oil, 
weighs  about  195  pounds. 

The    machine    used    in    Rheims 
were  fitted  with  an  eight-cylinder 
motor,    with    cylinders    i    by    4,5 
inches    placed    together    like    the 
letter  V.     It  is  practically  two  of 
the    four-cylinder    motors    put    to- 
gether,   weighs,    complete,     about 
200    pounds,    and    develops    about 
60    H.P.     A    large   thirteen-gallon 
and  a  small  three-gallon  fuel  tank 
were  fitted  for  the  long  races  and 
the  speed  tests  respectively.     Fif- 
teen inches  of  surface  were  taken 
off    each     main    plane,     and     the 
side    controls    were    arched    and 
little    further    out    at    the    extremities.     The    pro- 
peller gave  a  thrust  of  280  p6unds,  and  the  total  weight  of  the 
whole   machine    loaded   was   about   700   pounds.     Mr.   Curtiss 
also  made   some  changes   in   his   propeller  at  Rheims   to   get 
the  highest  efficiency  out  of  his  machine,  for  the  relation  of 
speed  of  the  machine,  speed  of  the  motor,  and  size  and  pitch 
of  the  propeller  is  very  important.  A.  P. 


JIany  hospitals  in  England,  says  the  Scientific  American, 
are  provided  with  a  special  apparatus  for  extracting  iron  and 
steel  chips  from  the  eye  by  means  of  powerful  electro  mag- 
nets.    The  magnet  employed  has  a  core  three  feet  long  and 


Fig.  7,    Forty  Horse-po^ver  Eight-cylinder,  Air-cooled,  Curtiss  Motor, 
^yeighing  145  pounds 

six  inches  in  diameter  of  the  best  Swedish  soft  iron.  Two 
hundred  pounds  of  Insulated  wire  are  wound  in  two  colls 
about  the  core.  The  end  of  the  magnet  is  threaded  to  receive 
terminals  of  different  shapes  to  suit  various  conditions.  The 
magnet  is  mounted  on  ball  bearings,  and  can  be  moved  in 
any  direction.  The  strength  of  the  magnetic  field  may  be 
varied  at  will  by  means  of  a  rheostat.  When  used  at  its 
maximum  power,  the  magnet  exerts  a  pull  of  30  pounds  per 
square  inch  at  a  distance  of  an  inch.  A  special  type  of  appa- 
ratus Is  provided  for  reclining  patients;  in  this  case  the 
magnet  is  mounted  on  trunnions,  and  is  tilted  by  means  of 
suitable   gearing  operated  by   a  hand   crank. 
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BEGINNrNG  OF  STEAM  NAVIGATION* 

'\']\v  iino-huuilrc'dlli  aiiiiivi'rsiiry  of 
ilie  siufcssl'ul  appliiiUlon  of  steam 
to  the  propulsion  of  ships  by  Uobert 
l'''ulton.  and  the  three-humli-edth  an- 
niversary of  the  exploration  by 
Henry  Hudson  of  the  river  that  bears 
his  name,  is  now  being  commemor- 
ated by  a  great  celebration  given  by 
the  state  of  New  York.  This  dual  cele- 
bration, which  is  under  the  auspices 
of  the  Hudson-Fulton  Commission, 
began  on  September  25  and  will  con- 
tinue until  October  9.  It  will  doubt- 
less surpass,  in  magnitude  and  grandeur,  anything  which  has 
been  held  on  this  side  of  the  Atlantic,  as  every  detail  w^hich 
would  contribute  to  its  success  has  been  carefully  planned  and 
a  vast  sum  of  money,  roughly  estimated  at  one  million  dol- 
lars, has  been  expended.  As  far  as  possible,  exact  replicas 
of  Hudson's  vessel,  the  Half  Moon,  and  Kulton's  historic  Cler- 
iiicnt    with    which    he   demonstrated    the   practicability   of   the 


Robert  Pulton 


Replica  of  the  Clermont 


steamboat,  liave  been  built.  These  quaint  craft  will,  in  con- 
nection with  a  great  naval  parade,  be  convoyed  on  October 
1st  by  a  fleet  of  American  and  foreign  men-of-war,  up  the 
Hudson. 

As  is  well  known,  Robert  Fulton  was  not  the  first  man  to 
build  a  steamboat,  a  nrmber  of  other  boats  using  steam  liav- 
ing  preceded  tlie  Clermcnt ;  but  if  we  may  judge  from  descrip- 
tions and  models  of  some  of  these,  their  priority  detracts 
but  little  from  Fultcn's  achievement,  as  he  constructed  the 
first  boat  that  was  a  commercial  success.  Nevertheless,  much 
that  Fulton  accomplished  was  undoubtedly  due  to  the  ideas 
he  obtained  from  those  whose  experiments  antedated  the  con- 
struction of  the  Clermont.  James  Rumsey  began  experiment- 
ing as  early  as  1785,  and  a  year  later  .John  Fitch  is  said  to 
have  constructed  the  first  steam-propelled  craft  which  met 
with  any  degree  of  success  in  America.  It  was  a  most  clumsy 
contrivance,  however,  being  propelled  by  gangs  of  oars 
arranged   in   a  frame-work   at  the   sides.     The  second   Ameri- 

*  For  iKtdHtnnnl  informntlon  (Mi  lliis  siil>.lcct.  sop  the  nrtlclo  on 
"Knrl.v  Sloiim  .NnvlsaUon,"  piibllsln'il  In  the  May,  3002.  number  of 
MAciiiNiatv. 


can  steamboat  was  run  by  Fitch  on  the  Delaware  at  I'hila- 
del|)hia  in  ITS".  In  llie  same  year  Rumsey  is  said  to  have 
built  the  third  boat  whii  h  operated  on  the  Potomac.  The 
proi)ulsion  of  this  novel  craft  was  accomplished  by  suclung 
in  water  at  the  bow  and  expelling  it  at  the  stern — a  method 
which  has  been  tried  in  recent  times,  but  without  success. 
In  the  two  follow  ing  years  Fitch  built  two  other  steamboats, 
after  which  Samuel  Morey  built  a  stern-wheeler,  which  made 
a  trip  from  Hartford  to  New  York.  Fitch,  who  had  been 
conducting  his  experiments  on  the  Delaware  at  Philadelphia, 
came  to  New  York  where  he  operated  the  seventh  American 
steamboat  on  the  old  Collect  Pond,  a  small  body  of  water 
which  then  existed  whore  the  City  Prison  and  Criminal  Courts 
Building  now  stand.  This  boat  was  propelled  both  by  paddle 
wheels  at  the  side  and  a  screw  propeller.  The  construction 
of  the  mechanism  was  exceedingly  crude  and  primitive,  the 
boiler  being  made  from  a  ten-gallon  iron  kettle,  which  was 
closed  by  a  heavy  plank  lid.  Tlie  factor  of  safety  was  prob- 
ably a  most  uncertain  quantity. 

.John  Stevens  began  his  work  in  steam  navigation  in  1791. 
In  1798,  a  steam-propelled  vessel  was  tried  on  the  Passaic 
River.     The  New  York  Legislature  was  petitioned  by  Stevens 


Fig.  2.    View  of  llie  Engine  after  Installation 

for  a  monopoly  of  steam  navigation,  but  the  petition  was  not 
granted.  In  1804  a  68-fcot  boat,  14  feet  wide,  fitted  with  a 
single-screw  propeller,  was  built- by  Stevens  and  in  1805  a 
twin-screw  boat  was  launched  on  the  North  River.  The  ma- 
chinery of  this  boat  was  afterward  placed  in  a  larger  boat, 
the  Phoenix,  which  was  103  feet  3  inches  long.  16  feet  wide, 
and  6  feet  9  inches  deep.  While  the  launching  of  the  Pho-enix 
occurred  after  that  of  the  Clermont,  if  one  may  judge  from 
models,  the  lines  of  Steven's  craft  were  much  superior  to 
those  of  the  Clermont.  The  engine  also  shows  greater  sim- 
plicity. In  the  spring  of  1809,  the  Phoenix  made  a  number 
of  trips  between  New  York  and  New  Brunswick,  a  distance 
of  37  miles,  in  9ii  hours  including  stops,  but  perhaps  owing 
to  the  fact  that  the  nearly  completed  Rariton  (Fulton's  sec- 
ond boat)  was  intended  for  operation  over  this  course,  it  was 
decided  to  sail  the  Phoenix  to  the  Delaware  River  by  way  of 
the  Atlantic.  She  left  New  York  on  June  S,  1809,  arriving 
at  Philadelphia  on  June  17.  Thus  was  accomplished  the  first 
sea  voyage  of  a  steam-propelled  vessel.  The  Phoenix  ran  as 
a  passenger  boat  on   the  Delaware,  stopping  at  Philadelphia, 
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Bordentown,  and  Trenton  where  connection  was  made  with 
stages  across  New  Jersey  to  New  Brunswick,  one  of  the  ter- 
minals of  the  Rariton.  After  running  for  a  number  of  years 
over  this  route  the  Phoenix  was  wrecked  at  Trenton  in  1814. 
The  original  Clermont  was  built  at  Charles  Brown's  ship- 
yard near  Corlear's  Hook,  New  York.  According  to  a  letter 
written  by  Fulton  to  James  Watt,  she  w-as  175  feet  long,  had 
a  beam  of  13  feet,  and  a  depth  of  8  feet.  After  making  four 
trips  the  length  was  reduced  to  150  feet  and  the  width  in- 
creased to  18  feet.  The  hull  was  flat  bottom,  and  wedge 
shaped  at  both  the  bow  and  stern.  The  sides  were  nearly 
vertical,  the  width  across  the  main  deck  being  only  a  little 
more  than  at  the  bottom.  As  there  was  no  keel,  two  steer- 
ing-boards or  leeboards  were  provided  to  prevent  drifting  side- 
ways. The  propulsion  was  by  paddle  wheels.  15  feet  in  diam- 
eter, which  were  placed  well  forward.     These  were  driven  by 


Fig.  3.    Plaii  and  Elevation  of  the  Engine  which  was  built  for  the  new  Clermont 

a  single-cylinder  condensing  engine  of  the  side-lever  type, 
which  was  imported  from  England,  as  the  facilities  in  this 
country  at  that  time  for  engine  building  or  similar  work 
were  very  poor.  This  engine  with  its  driving  mechanism  was 
located  amidships,  and  was  uncovered.  An  idea  of  its  con- 
struction may  be  obtained  by  referring  to  Fig.  3  which  shows 
an  elevation  and  p'.an  of  the  engine  built  for  thj  new  Cler- 
mont. Fig.  2  sho.vs  the  appearance  of  the  engine  after  instal- 
lation. The  cylinder,  which  was  designed  tor  a  working  pres- 
sure of  20  pounds,  is  mounted  vertically  on  a  cylindrical  con- 
denser, which  is  connected  to  the  air  pump  by  a  channel-way 
of  cast  iron,  which  forms  the  bed-plate  of  the  engine.  The 
valves,  which  are  of  the  single  poppet  type,  are  located  in  cylin- 
drical steam  chests  arranged  at  each  end  of  the  cylinder.  The 
valve  gear  of  the  first  Clermont  required  four  men  to  start  the 
engine.  It  was  afterwards  changed  to  the  Stevens  type,  the 
fundamental  principles  of  which  are  seen  in  the  engines  of 
the  modern  river  boats.  The  diameter  of  the  cylinder  is  24 
inches,  and  the  length  of  stroke  4  feet.     Tho  fly-wheels  are 


located  outside  of  the  hull,  and  are  driven  from  the  paddle- 
shafts  on  either  side  by  two-to-one  gearing.  This  gearing  is 
of  cast  iron,  and  machine  molded.  The  fly-wheels  are  also 
cast  iron  and  have  a  rim  section  of  4  x  4  inches.  It  is  said 
that  upon  one  occasion  when  one  of  the  paddle-wheels  was 
disabled,  paddles  were  attached  to  the  fly-wheel  and  the  '-oy- 
age  continued.  The  side-levers,  which  are  connected  with 
the  cross-head  and  paddle-shaft  cranks,  are  counterweighted 
as  shown,  to  balance  the  weight  of  the  piston-rod,  crank,  air- 
pump  gear,  etc.  The  air  pump  is  single-acting  and  is  con- 
nected with  the  side-levers  by  links.  From  the  cross-head  of 
the  air  pump  the  feed  and  bilge  pumps  are  driven. 

The  boiler  of  the  original  Clermont  was  of  copper,  but  no 
attempt  at  an  exact  reproduction  of  this  part  has  been  made, 
as  such  a  boiler  would  not  pass  the  United  States  inspection 
laws.     With  this  single  exception,  however,  the  new  Clermont 
is  said  to  be  an  accurate  reproduction  of 
the  original.     The  problem  of  constructing 
such  a   boat   was  exceedingly  difficult,  for 
while  drawings  of  the  engine  were  in  ex- 
istence there  was  no  contemporary  picture 
of  the  hull.     After  a  careful  and  painstak- 
ing investigation  on  the  part  of  her  archi- 
tects, the  firm  of  J.  W.  Millard  &  Bro.  in 
conjunction  with  Mr.  Frank  E.  Kirby,  con- 
sulting engineer,   sufficient   data   w-ere   ob- 
tained to  accomplish  the  desired  result. 

The  famous  voyage  of  the  original  Cler- 
mont  from  New  York  to  Albany  began  on 
August  IT,  1807.  The  start  \\ias  made  from 
a  point  near  the  square,  which  is  now 
bounded  by  Washington.  West  Tenth,  West 
and  Charles  Streets.  Leaving  New  York 
at  one  o'clock  in  the  afternoon,  the  Cler- 
mont arrived  at  the  estate  of  Chancellor 
Livingston,  at  10  o'clock  on  Tuesday,  hav- 
ing traveled  110  miles  in  24  hours  at  an 
average  speed  of  4.6  miles  per  hour.  On 
the  remaining  40  miles  of  the  journey  to 
Albany,  this  speed  was  increased  to  5  miles 
per  hour,  making  32  hours  the  total  time 
for  the  trip.  The  next  day  the  return 
journey  began,  and  just  30  hours  afterward 
the  maiden  voyage  was  ended. 

On    returning    from    the    first    trip,    the 
Clermont  underwent  some  improvements  to 
better  fit  her  for  regular  passenger  traffic. 
At  the  end  of  this  time  the  following  rates 
to  various  points  from  New  York  were  ad- 
vertised:     Newburgh,    $3,   time    14    hours; 
Poughkeepsie,   $4,  time  17  hours:    Esopus. 
$4.50,  time  20  hours::   Hudson,  $5,  time  30 
hours:   Albany.  $7,  times  36  hours.     Under 
favorable    conditions    trips    were   made    to 
Albany  in  28  hours,   at  a  rate  of  6  miles 
an  hour.    At  times  as  many  as  100  passen- 
gers were  carried.     These  trips  were  con- 
tinued until  late  in  the  fall  of  1807,  and  the  service  was  re- 
sumed in  the  spring  of  ISOS.     In  writing  to  Livingston  of  the 
financial  return  from  passenger  traffic,  Fulton  sa.vs:  "By  carry- 
ing for  the  usual  price  there  can  be  no  doubt  but  the  steam- 
boat  will   have  the   preference   because   of   the  certainty  and 
agreeable  movement.     I  have  seen  the  captain  of  a  fine  sloop 
on  the  Hudson.    He  says  the  average  of  his  passages  has  been 
48  hours.     For  the  steamboat  it  would  have  been  30  hours  cer- 
tain.    The  persons  who  came  down  with  me  were  so  pleased 
that  they  said  were  she  established  to  run  pericdically  they 
would  never  go  in  anything  else." 

The  construction  of  the  Clermont  did  not  mark  the  begin- 
ning nor  the  end  of  Fulton's  achievements,  for  both  prior 
and  subsequent  to  the  advent  of  this  famous  craft,  his  genius 
expressed  itself  in  valuable  pioneer  work  with  submarine 
beats,  torpedoes,  inland  canals,  and  in  other  directions  in  the 
realm  of  mechanics  and  marine, construction;  and,  through  the 
efforts  of  this  early  inventor,  much  was  accomplished  toward 
laying  the  foundation  of  our  present  nautical  development. 
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AVIATION  RECORDS  AT  RHEIMS 

A.   i". 

The  international  meet  of  flying  machines  or  "Aviation 
Weeli."  at  Klieims,  France,  In  the  latter  part  of  August,  was 
(lie  most  notable  event  in  the  lilslory  of  aviation.  America 
was  ably  represented  by  Mr.  Glenn  H.  Curtiss.  who  won  the 
OorilonBennett  International  Aviation  Cup,  on  August  2S. 
lie  represented  the  Aero  Club  of  America,  with  a  machine 
of  his  own  make,  and  defeated  one  representative  of  England 
using  a  French  machine,  and  three  representatives  of  the  Aero 
Club  of  France.  Mr.  Curtiss  flew  20  kilometers  (12.42  miles) 
in  ir>  minutes  53  3/5  seconds,  his  speed  being  about  t?  miles 
an  hour.     His  nearest  rival  was  M.  Louis  Bleriot  who  made 


Paul  Tluiiiipsi.n.  N.  Y 
Pig,  1.    The  Wright  Machine  at  Rheims  foUowed  by  Paulhan.    Two  Machines 
caught  by  the  Photographer  in  the  Same  View 

the  course  in  15  minutes,  56  1/5  seconds,  while  Mr.  Latham 
got  third  place,  his  time  being  17  minutes,  32  seconds.  M. 
Lefebvre  made  fourth  place,  his  time  being  20  minutes,  47 
seconds.  Each  contestant  was  allowed  only  one  trial.  The 
prize  was  a  trophy  valued  at  12,500  francs  ($2,500),  which 
goes  to  the  club  of  which  the  contestant  was  a  representative, 
and  a  cash  prize  of  25,000  francs   ($5,000)   to  the  winner. 

The  Gordon-Bennett  contest  was  the  culmination  of  the 
most  intensely  interesting  sporting  event  ever  held  in  the 
history  of  the  world,  and  was  epoch-making  in  the  annals  of 
mechanical  flight.  The  contest  revealed  a  new  field  of  sport 
and  pl(?asure  heretofore  absolutely  unknown  except  to  scien- 
tists and  inventors. 


Fig.  2. 


Bleriot  rounding  Tarn  at  Rheims. 
Paulhan's  Machine 


i'mil  Tlunupson,  N.  Y. 
View  talten  fVom 


($111.1100)  by  a  world's  recoi-d  flight  of  180  kilometers  (111.98 
miles)  in  ;!  hours,  4  minutes,  50  seconds.  He  flew  after  the 
ofllcial  hour  for  the  timers  to  leiivt;,  7:30  o'clock,  until  he  had 
(•overed  1!)0  kilometers,  the  time  being  3  hours,  15  minutes. 
The  excess  distance,  however,  is  not  a  part  of  the  offlcial 
record.'  Mr.  Farman  also  won  the  passenger  carrying  contest 
carrying  two  passengers  10  kilometers  (6.21  miles)  in  9 
minutes,  52  seconds.  Herbert  Latham  won  the  Prix  de  I'alti- 
tude,  10,000  francs  ($2,000),  reaching  a  height  of  155  meters; 
or  over  500  feet. 

There  were  six  principal  types  of  machines  used,  the  Wright 
and  the  Curtiss  biplanes  (American),  and  the  French  biplanes 
of  Farman  and  Voisin,  and  the  monoplanes  of  Latham  (An- 
toinette) and  Bleriot.  It  is  estimated  there  were  altogether 
1.300  flights  made  during  the  aviation  week.  The  following 
is  a  tabulated  record  of  the  principal  events,  competitors, 
and  time: 

ORAND  PBIX  DE  CHAMPAGNE 
(Long  Distance  Test) 


Curtiss  also  won  the  Prix  de  la  Vitesse  of  20.000  francs 
{$4,00oi.  making  30  kilometers  (18.63  miles)  in  25  minutes, 
29  3/5  seconds  with  the  penalization  of  one-tenth.  Bleriot 
won  the  prize  for  the  fastest  time  for  one  round  of  the  course, 
10  kilometers  (6.21  miles)  in  7  minutes,  47  seconds.  Henry 
Farman    won   the   Grand   Prix   de   Champagne,   50,000    francs 


"  'I'he  following  noli's  ami  articles  giving  i-ccoi-ds  obtnlned  with 
fioi'oplancs  and  airships  have  nrevlonslv  bcrn  piilillslicd  In  Maciunkry  : 
Uelagi-aiigp  rocord,  August,  li)08:  Zi'ppolln.  .\iixiisl.  lilOS,  cnglncorlng 
"ditloii  ;  various  aeronuutlc  records,  Oclohei'.  Ilios,  rnglneei'lng  (Million; 
mlscellant'ous  I'ecords  mentioned  In  an  .ii'llcli'  entllled  ".Veroplane- 
i'.vpe  I'lving  Maclilne."  December,  IDOS.  englrieerljig  edilion;  WIlUiii' 
Wright's'  record.  Mai-cli.  ItlO'J;  Blerlofs  lllght  across  the  Kngllsh 
I'himnil,  August,   H)0!>. 


Prize, 

Cnnipetitor 

Machine        Kilometers              Time 

Francs 

1 

Farman 

Farman           1  SO 

3h.  4  m.  56s. 

50,000 

*> 

Latham 

Antoinette      154  V2 

2h.  1  m.  19s. 

25,000 

?.. 

Paulhan 

Voisin              131 

2h.  43m.  24s. 

10,000 

4. 

De  Lambert 

Wright            116 

Ih.  52m. 

5,000 

5. 

Latham 

Antoinette      111 

Ih.  38m.  15s. 

5,000 

6. 

Tissander 

Wright             110 

Ih.  46m.  52s. 

5,000 

PBIX  DE  LA  VITESSE,  30 

KILOMETERS 

(Three  Lap  Speed 

Test! 

Prize, 

Competitor 

Machine 

Time 

Francs 

1, 

Curtiss 

Curtiss 

23m.  29s. 

10,000 

2. 

Latham 

Antoinette 

25m.  18s. 

5,000 

3. 

Tissander 

Wright 

28m.  59s. 

3,000 

4. 

Lefebvre 

Wright 

29m. 

2,000 

Paul  Th.jiup,. 

Fig.  3.    Henry  Farman  about  to   engage  in  the  Contest  in  which  he  carried 
Two  Passengers  and  made  the  Circuit  in  10  minutes  39  seconds 

PRIX  DE  TOUR  DE  PISTE.  10  KILOMETERS 
(One  Lap  Speed  Test) 


Prize, 

Competitor 

Machine 

Time 

Francs 

Bleriot 

Bleriot 

7m.  47s. 

7,000 

Curtiss 

Curtiss 

7m.  49s. 

3,000 

COUPE  INTERNATIONAL  GORDON-BENNETT  TROPHY  AND  25.000  FRANCS 
Competitor  Country  Machine  Time 

1.  Curtiss  America  Curtiss  15m.  50s. 

2.  Bleriot  France  Bleriot  15m.  56s. 

3.  Latham  France  Antoinette  17m.  32s. 
-I.  Lefebvre  France  Wright  20m.  47s. 


PRIX  DE  L'ALTITUDE,  lO.OOO  FRANCS 
(Soaring  Test) 


Competitor 

1.  Latham 

2.  Farman 


Height 

155  meters 
110  meters 


Competitor 

3.  Paulhan 

4.  Rougier 


Height 

90  meters 
55  meters 


PRIX  DU  PASSAQERS,  10,000  FRANCS,  10  KILOMETERS 


Competitor 
1 .     Farman 
3.     Farman 
3.    Lefebvre 


(Passenger  Carrying  Test) 

Machine                    Passengers  Time 

Farman                     1      •  9m.  52s. 

Farman                      3  10m. 89s. 

Wright                        1  llm.aOjs. 


A  centennial  expcsition  and  world's  fair  will  be  held  in 
Winnipeg,  Manitoba,  in  1912,  according  to  a  report  by  Vice- 
('o:isul-Gencral  Carl  R.  Loop. 
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MACHINE  SHOP  PRACTICE* 


BORING  CYLINDERS 

The  type  of  machine  tool  used  for  boring  cylinders,  and 
also  the  method  of  procedure  Is  determined  largely  by  the 
size  of  the  work  and  the  quantity  which  is  to  be  maohlned. 
The  lathe  of  both  the  plain  and  turret  types,  as  well  as  hori- 
zontal and  vertical  boring  mills  are  used  for  this  work,  and 
in  automobile  factories  or  other  shops  where  a  great  many 
cylinders  are  bored,  special  machines  are  often  employed. 
When  a  common  lathe  is  used,  the  casting,  providing  it  is  too 
large  to  be  bolted  to  the  face-plate  or  held  in  the  chuck,  is 
clamped  to  the  lathe  carriage,  with  sufficient  blocking  beneath 
it  to  bring  the  rough  bore  in  alignment  with  the  lathe  spindle. 
A  boring-bar  equipped  with  one  or  more  cutters  centrally 
located,  is  mounted  between  the  lathe  centers  and  driven  by  a 
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Horizontal  Boring  and  DriUing  Machine 

dog.  As  the  cutters  revolve,  the  work  is  fed  against  them  by 
the  regular  carriage  feed.  As  the  boring-bar  is  the  only  spe- 
cial tool  needed  when  the  work  is  done  in  the  lathe,  cylinders 
are  often  bored  in  this  way  in  shops  which  do  not  have  a 
boring  machine.  If  cylinders  are  to  be  bored  in  quantity  by 
this  method,  a  special  fixture  should  be  provided  for  holding 
[hem  upon  the  carriage,  which  is  so  designed  that  clamping 
and  adjusting  may  be  quickly  done. 

The  Shop  Operation  Sheet  accompanying  this  number  gives 
\n  example  of  small  cylinder  boring  in  the  turret  lathe;  the 
cylinder  being  of  the  type  used  for  gasoline  engines.  By 
referring  to  the  illustrations  and  descriptions,  it  will  be  seen 
that  the  turret,  which  is,  practically  speaking,  a  large  tool 
holder,  is  equipped  with  boring  tools  for  both  roughing  'and 
finishing  cuts;  also  a  reamer  for  finishing  the  cylinders  to 
size.  As  these  tools  may  be  brought  into  position  as  needed 
by  simply  revolving  the  turret.  It  is  possible  with  such  a 
machine  to  do  work  with  considerable  rapidity. 

The  accompanying  engraving  shows  the  general  construction 
of  a  common  type  of  horizontal  boring  and  drilling  machine, 
and  also  the  way  a  cylinder  is  set  up  for  boring.  The  table  A 
to  which  the  cylinder  is  clamped,  has  a  horizontal  adjustment, 
both  lengthwise  and  crosswise  of  the  bed.  and  also  a  vertical 
adjustment  so  that  the  cylinder  to  be  bored  can  easily  and 
quickly  be  set  in  alignment  with  the  boring-bar  B.  The  hori- 
zontal adjustments  are  effected  by  the  handles  C  and  D.  while 
the  table  is  raised  and  lowered  by  power.  The  boring-bar  is 
supported  and  kept  in  alignment  with  the  spindle  by  an  out- 
board bearing  F.  through  which  it  slides  as  the  cutters  in  the 
boring  head  E  are  fed  through  the  work.  This  longitudinal 
movement  of  the  bar  is  controlled  by  a  feed  mechanism  which 
permits  the  amount  of  feed  per  revolution  to  be  varied.  Pro- 
vision is  also  made  for  the  rapid  adjustment  of  the  bar  in  or 
out  by  the  hand-wheel  G.  Facing  arms  H  may  be  attached 
to  the  bar  on  either  side  of  the  cylinder  for  facing  the  flanges 
after  the  borin§  operation.  The  turning  tool  is  fastened  to 
the  slide  J  which  is  fed  outward  a  short  distance  each  time 
the  star-wheel  E  is  caused  to  turn  by  a  stationary  pin  against 
which  it  strikes. 

When  setting  a  cylinder  which  is  to  be  bored  it  should, 
when  the  design  will  permit,  be  set  true  by  the  outside  of  the 
flange,  or  what  is  even  better,  by  the  outpide  of  the  cylinder 


*\Vith  Shop  Operation  Sheet  Supplement 


itself,  rather  than  by  the  rough  bore,  in  order  that  the  waKs 
of  the  finished  cylinder  will  have  a  uniform  thickness.  The 
last  or  finishing  cut,  should  invariably  be  a  continuous  one, 
for  if  the  machine  is  stopped,  even  for  a  short  time,  there 
will  be  a  ridge  in  the  bore  at  the  point  where  the  tool  tem- 
porarily left  off  cutting.  This  ridge  is  caused  by  the  cooling 
and  the  resulting  contraction  and  shortening  of  the  tool  dur- 
ing the  time  that  it  is  stationary.  For  this  reason,  indepen- 
dent drives  for  boring  machines  are  desirable.  The  position 
of  large  cylinders  while  they  are  being  bored  is  an  important 
consideration,  the  disregard  of  which  has  often  caused  trouble. 
Such  cylinders  should  be  bored  in  the  position  which  they  will 
subsequently  occupy  when  assembled.  For  example,  the  cylin- 
.  der  of  a  horizontal  engine  should  be  bored  while  in  a  hori- 
zontal position,  as  the  bore  is  liable  to  spring  to  an  oval 
shape  when  the  cylinder  is  placed  horizontal  after  being 
bored  while  standing  in  a  vertical  position.  If,  however,  the 
cylinder  is  bored  while  in  th?  posi- 
tion in  which  it  will  be  placed  in 
the  assembled  machine,  this  trou- 
ble is  practically  eliminated. 

There  is  a  difference  of  opinion 
among  machinists  as  to  the  proper 
shape  of  the  cutting  point  of  a  bor- 
ing tool  for  finishing  cuts,  some 
contending  that  a  wide  cutting  edge 
is  to  be  preferred,  while  others  ad- 
vocate the  use  of  a  comparatively 
narrow  edge  with  a  reduced  feed. 
It  is  claimed  that  the  narrow  tool 
produces  a  more  perfect  bore,  as  it 
is  not  so  easily  affected  by  hard 
spots  in  the  iron,  and  it  is  also 
pointed  out  that  the  minute  ridges 
left  by  the  narrow  tool  are  an  advantage  rather  than  a  dis- 
advantage, as  they  form  pockets  for  oil  and  aid  in  the  mat- 
ter of  lubrication.  It  is  the  modern  practice,  however,  to  use 
a  broad  tool  and  a  coarse  feed  for  the  finishing  cut  which  is, 
of  course,  always  right.  When  boring  with  machines  which 
are  equipped  with  bars  not  sufficiently  rigid,  the  tool  face  will 
have  to  be  made  narrower  than  would  otherwise  be  necessary, 
to  avoid  chattering. 

*  *     * 

FULTON  EXHIBIT,  ENGINEERING  SOCIETIES  BtTILDING 
The  Hudson-Fultcn  celebration  is  essentially  a  recognition 
of  the  explorer  and  the  engineer.  To  show  the  relation  of 
the  latter  to  the  celebration,  models  of  the  Clermont  and  other 
early  steamboats,  through  the  courtesy  of  the  Smithsonian 
Institution,  are  now  on  exhibition  at  the  rooms  of  The  Ameri- 
can Society  of  Mechanical  "Engineers  in  the  Engineering  Soci- 
eties Building.  29  West  39th  St.  The  exhibit  includes  the 
Clermont:  the  Phoenix,  built  by  John  Stevens;  and  one  of 
John  Fitch's  early  types.  Original  drawings  by  Fulton,  an  oil 
portrait  of  Fulton  painted  by  himself.  Fulton's  dining  table, 
oil  portraits  and  a  bronze  bust  of  John  Ericsson,  models  of 
the  Monitor,  all  owned  by  the  society,  and  Ericsson's  personal 
exhibit  at  the  Centennial  Exposition,  are  also  exhibited. 
Through  the  courtesy  of  the  Hamburg-American  line,  a  beauti- 
ful model  of  the  Deutschland  shows  the  highest  type  of  the 
development  of  steam  navigation. 

The  model  of  the  Clermont  represents  the  boat  as  she  was 
on  her  first  trip  before  undergoing  alterations  to  fit  her  for 
regular  passenger  service.  The  model  of  the  Plioenix  shows 
that  boat  at  the  time  of  making  the  first  sea  voyage  ever 
made  by  a  steam  vessel.  The  trip  was  made  in  1S09,  leaving 
New  York  on  June  8  and  arriving  in  Philadelphia  on  June  17. 
Fitch's  boat  was  built  in  Philadelphia  in  1786  and  success- 
fully tried  on  the  Delaware  River.  In  1790  a  similar  boat 
carried  passengers  and  freight  on  the  Delaware  River  for 
several  months. 

The  exhibition  will  be  open  to  the  public  every  week  day 

from  9  a.  m.  to  5  p.  m. 

*  *     * 

Further  experiments  in  wireless  telephony  recently  carried 
out  in  France  proved  it  possible  to  exchange  messages  for 
several  hours  over  a  distance  of  155  miles.  It  is  proposed  to 
extend  the  distance,  due  to  the  success  already  attained. 
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THE  SPINNER  VARIABLE  SPEED  INDUCTION 
MOTOR 
Ou  the  occasiou  of  the  joint  summer  meeting  of  the  Itiatl- 
tution  of  Engineers  and  Shipbuilders  and  tlie  Northeast  Coast 
lOngiuters  and  Shipluiilders,  in  Scotlanci,  llie  worlis  of  Messrs. 
Mavor  *;  Coulson,  Ltd.,  Glasgow,  were  opened  and  among  the 
interesting  noveitits  a  three-speed  5  H.P.  spinner  motor  was 
sliou  II  in  operation  illustrating  the  method  of  speed  eontrol 
for  ekitrio  ship  propulsion.  The  spinner  motor,  which  is 
lllu:?tr;ued  assembled  and  disassembled  in  I'Mgs.  i  and  2,  is  an 
interesting  example  of  the  most  rectnt  development  in  the 
direction  of  variable  speed  induction  motors.  Although  the 
spinner  motor  has  been  upon  the  market  for  some  time,  it  is 
not  so  well  known  as  more  commonly  used  types,  and  a  de- 
scription of  the  machine  exhibited,  will  undoubtedly  be  of 
general  interest  to  our  readers. 


Fig.  I.    Mavor  &  Coulson,  Ltd.,  Variable  Speed  Induction  Motor 

There  are  two  elements  in  the  motor  which  may  revolve, 
these  being  the  ordinary  rotor  which  is  mounted  on  the  main 
shaft,  and  the  spinner.  The  spinner  is  cylindrical  in  form 
and  fits  between  the  annular  space  oetween  the  rotor  and 
the  stator.  The  spinner  is  carried  on  end  brackets  adapted 
to  revolve  freely  upon  extensions  of  the  bearings  of  the  main 
shaft.  A  brake  wheel  is  provided  on  one  of  these  end  brackets 
over  which  is  fitted  a  metal  bralve  band  whereby  the  spinner 
can  be  prevented  from  rotating  when  desired.  On  the  outside 
periphery  of  the  spinner  there  is  a  closed  circuit  or  squirrel 
cage  winding,  and  on  the  inner  surface,  next  to  the  main 
driving  motor,  tliere  is  a  winding  like  that  on  the  stator.  In 
order  that  the  current  may  be  supplied  to  this  winding  it 
obviously  is  necessary  to  connect  the  terminals  through  slip 
or  collector  rings.  Both  windings  on  the  spinner  are  placed 
in  slots  in  the  usual  manner. 

It  will  be  seen  from  the  foregoing  description  that  the  ma- 
chine consists  of  two  motors  concentrically  arranged  around 
the  common  axis.  Starting  from  the  outside  and  taking  each 
part  separately  we  first  have  the  ordinary  stator  winding  and 
then  there  is  the  closed  circuit  or  squirrel  cage  winding  on 
the  spinner  which  together  with  the  stator  constitutes  one 
motor.  Next  on  the  same  spinner  there  is  a  winding  which 
only  differs  from  the  stator  winding  in  that  it  can  revolve 
and  that  its;  ends  are  connected  to  slip  rings.  Lastly  there 
is  a  squirrel  cage  motor  mounted  on  the  main  shaft  and 
revolving  inside  the  spinner.  The  current  is  delivered  from 
an  outside  source  to  the  primary  winding  of  the  fixed  stator 
and  spinner  respectively,  passing  in  each  case  through  a 
simple  reversing  switch. 

To  illustrate  the  action  of  the  spinner  motor  it  may  be 
assumed  that  the  primary  winding  on  the  spinner  is  wound 
so  as  to  give  fouV  pairs  of  poles  and  that  the  stator  proper 
of  the  other  or  outside  motc,r  is  provided  with  eight  pairs 
of  poles.  If.  now,  a  brake  is  applied  to  the  spinner  and  cur- 
rent at  a  periodicity  of  25  cycles  be  supplied  to  the  primary 
winding  tlirough  the  collector  rings,  the  speed  of  the  rotor 
and  consequently  the  driving  shaft  (if  we  neglect  the  slip) 
will  be  uT')  revolutions  per  minute.  If  the  stator  winding  of 
the  other  motor  with  its  eight  poles  be  connected  in  circuit 
and  the  spinner  simultaneously  released,  the  latter  can  be 
made  to  revolve  in  the  same  direction  as  the  main  motor,  or 


in  a  reverse  direction.  The  direction  is  determined  by  the 
reverse  switches.  Now,  since  the  outside  stator  lias  eight  pairs 
of  poles  the  syiudiroiious  speed  of  the  spinner  can  be  only 
187.5  revolutions  per  minute,  and  it  is  evident  that  according 
to  the  direction  of  tlie  rotation  of  the  spinner  this  speed  can 
be  added  to  or  subtracted  from  the  375  revolutions  per  minute 
of  the  rotor  obtained  when  the  spinner  is  held  stationary.  If. 
then,  the  switches  are  closed  so  that  the  spinner  revolves  in 
tlie  same  direction  as  the  main  motor  the  shaft  speed  becomes 
375  +  187.5  =  562.5  revolutions  per  minute.  If  the  reversing 
switches  are  closed  so  as  to  cause  the  spinner  to  revolve  in 
the  opposite  direction  to  the  motor,  then  the  lowest  shaft 
speed  is  obtained,  or.  375  — 187.5  =  187.5  revolutions  per 
minute. 

From  the  foregoing  it  is  seen  that  this  induction  motor  has 
three  speeds  which  are  obtained  without  the  use  of  resistance 
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Fig.  2.     Mavor  &  Coulson  Variable  Speed  Induction  Motor  Disassembled 

in  the  rotor  circuit  and  without  varying  the  periodicity  of  the 
main  circuit,  and  without  pole-changing  in  the  ordinary  sense. 

Fig.  3  shows  an  interesting  application  of  the  spinner  motor. 
wherein  it  is  employed  for  starting  purposes  and  not  for  speed 
regulation.  By  the  use  of  the  spinner,  the  motor  may  be 
started  without  the  employment  of  resistances  or  an  auto- 
transformer,  and  the  load  may  be  taken  up  gradually  and 
without  jerks,  which  is  of  great  importance  with  colliery 
haulage  gears,  etc. 

A  simple  switch  is  all  that  is  required  to  manipulate.  The 
rotor   which    is   of   the   squirrel   cage  type   is   coupled   to  the 


Fig.  3.    Application  of  One-speed  Spinner  Motor  to  Haulage  Gear 

driving  shaft  of  the  haulage  gear.  The  spinner  which  encir- 
( les  the  rotor,  and  which  is  free  to  revolve  when  the  brake  is 
released  carries  a  three-phase  winding.  The  current  is  sup- 
plied to  the  collector  rings  of  the  spinner  and  at  the  moment 
when  the  gear  is  switched  on,  the  hand  brake  is  off  so  that 
the  spinner  is  free  to  revolve.  Now,  if  the  spinner  is  free  to 
revolve,  it  is  evident  lliat  so  long  as  the  brake  is  oft  there  Is 
no  tendency  for  the  rotor  to  revolve,  for  in  order  to  turn,  it 
must  exert  a  torque  to  overcome  the  lead  to  which  it  is  me- 
chanically connected.  If,  however,  the  brake  is  applied  so  as 
to  gradually  stop  the  spinner,  the  rotor  works  up  to  speed  and 
drives  the  haulage  gear.  This  device  may  also  be  employed 
for  reducing  the  speed  of  haulage  when  required. 
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DRAWING  DIES  FOR  HOLLOW  RIVETS 

CHARLES  WESLOW 

One  day  I  stood  in  the  doorway  of  a  large  factory  "rubber- 
ing," when  the  boss  came  along  and  inquired  of  me  if  1 
wished  to  see  anyone  in  particular.  "No,"  I  replied,  "I  am  a 
toolmaker,  and  have  just  come  from  a  neighboring  shop 
looking  for  a  job.  and  in  passing  I  stopped  to  see  what  was 
going  on  in  the  building  where  I  happened  to  learn  my  trade." 
"You  learned  your  trade  here?"  he  asked.  I  assured  him  that 
I  did,  but  that  I  had  been  apprenticed  to  a  concern  which 
previously  occupied  the  building,  but  which  had  since  gone 
bankrupt.  "Well!"  he  said,  "if  you. are  a  toolmaker,  I'd  like 
you  to  come  into  the  office."     1  went  in  with  him,  but  under 


Pig.  1.     Samples  showing  tdie  Results  obtained  by  both  the  Smooth  and  the 

the  impression  that  he  probably  knew  of  a  place  where  I 
could  get  a  job.  Instead,  he  handed  me 'a  sample  string  of 
hollow  rivets,  such  as  those  shown  at  A  Fig.  1,  which  had 
just  come  from  the  die,  and  asked  me  if  I  thought  they  could 
be  drawn  out  longer.  An  idea  as  to  how  this  could  be  done 
instantly  struck  me,  and  as  it  would  not  be  expensive.  I  was 
quite  prompt  in  assuring  him  that  the  rivets  could  be  length- 
ened without  difficulty.  He  asked  me  if  I  would  take  the 
job  fixing  up  the  dies,  or  making  new  ones,  and  guarantee 
that  the  rivets  would  come  a  sixteenth  of  an  inch  longer.  I 
told  him  that  1  would  if  it  was  worth  whtle.  He  then  asked 
me,  with  an  air  of  incredulity,  if  I  w-ould  do  it  on  contract,  and 
as  I  assented,  he  gladly  agreed  to  pay  me  fifty  dollars  for 
the  job,  remarking  that  he  had  already  spent  about  two  hun- 
dred dollars  on  those  dies,  but  to  no  avail.  Before  leaving 
to  go  home  for  my  "kit"  he  remarked  that  all  their  "store" 
dies  and  presses  gave  pretty  good  satisfaction,  except  this 
gang  die  for  rivets,  the  punch  of  which  would  break  through 
before  the  work  even  reached  the  third  operation. 

I  reported  the  following  morning  and  after  examining  the 
work  of  the  dies  in  question,  and  watching  their  movements 
for  awhile,  1  took  down  the  set.  and  decided  to  change  the 
shape  and  size  of  the  second  and  third  dies  and  punches. 
Fig.  2  shows  the  construction  of  the  punches  and  dies  as  they 
were,  each  alternate  die  being  shown  in  section.  K  indicates 
the  "knock-outs."  The  stripper  is  not  shown.  Fig.  3  shows 
the  changes  made  in  both  the  punches  and  dies. 

These  dies  were  laid  out  to  make  two  rivets  at  one  throw. 
In  Fig.  2  the  order  of  the  various  operations,  as  originally 
performed,  are  indicated  by  the  numbers  there  given.  In  the 
first  operation  a  boss  is  created,  the  size  of  which  is  found 
by  experiment  (in  some  shops  this  is  called  "finding"  the 
"^TAddress:    332  Jersey  St.,  Han-ison.  X.  .T. 


blank).  The  punches  and  dies  number  2  then  work  this  boss  in- 
to a  conical  shell.  The  third  operation  was  evidently  intended 
to  reduce  the  diameter  of  the  cone,  which  was  then  converted 
by  the  next  set  of  dies  into  a  straight  shell.  The  bottom 
was  then  cut  out  by  set  number  5.  while  the  next  and  last 
dies  blanked  out  the  finished  rivet.  This  die  failed  because 
the  punches  would  break  through  the  bottom  of  the  shell 
before  the  latter  was  completed. 

While  I  knew  from  experience  just  what  was  wanted,  I 
really  couldn't  go  right  ahead  and  fix  the  dies  in  a  couple 
of  hours,  and  then  have  the  nerve  to  ask  for  the  "fifty."  So, 
after  much  trying  to  conceal  my  zest  and  knowledge,  I  de- 
cided to  "kill  time"  by  doing  "government  work,"  as  some 
of    my    own     equipment     needed     repairs.       After     tinkering 

around  /our  days,  the  bo.«s  came 
around  and  asked  me,  again  in  an 
incredulous  manner,  if  I  v.as  con- 
fident of  success.  "Yes,"  1  said, 
"as  far  as  the  dies  are  concerned," 
but  I  added  that  I  didn't  know 
how  I'd  manage  to  collect  the 
"fifty."  (I  really  wondered  if  he 
would  pay  it.)  "Well."  he  said, 
"if  you  make  those  dies  work  in 
a  week,  you'll  get  besides  your 
fifty  dollars  the  price  of  a  pleas- 
ant evening  with  your  best  girl. 
So.  spurred  on  by  this  prospect.  I 
decided  that  I  would  make  one 
week  the  limit  and  then  collect. 
By  referring  to  Fig.  3  the 
changes  made  in  operations  num- 
bers 2  and  3  may  be  seen.  It  will 
also  be  noted  that  the  original 
operation  numBer  4  is  omitted. 
Instead  of  making  any  alterations 
concerning  the  location  of  the 
fifth  and  sixjh  operations.  I 
merely  removed  the  number  4 
dies  and  punches  from  the  press, 
leaving  it  to  the  boss  to  decide 
about  renewing  the  whole  set.  by 
his  own  die-maker,  since  my  work 
stepped  or  Eouehed  Punches  ended  as  socu  as  I  could  demon- 

strate the  style  of  die  to  use.  Therefore  the  fourth  operations 
on  the  string  A.  Fig.  1,  are  merely  dummies  in  string  C, 
which  is  a  product  of  the  dies  after  I  had  changed  them.  The* 
stock  used  was  number  IS  of  the  cheapest  cold  roll  that  could 
be  bought,  but  it  made  no  difference  how  cheap  the  m;tal 
was  when  it  was  drawn  by  the  improved  method.  The  origi- 
nal dies,  however,  only  worked  successfully  on  good  stock. 

In  another  factory  I  have  also  seen  the  same  trouble  on 
brass  shells,  such  as  shown  at  B,  Fig.  1.  In  this  case  the 
punch  should  simply  have  been  made  rough.  1  also  hap- 
pened to  be  poking  in  the  junk  pile,  and  picked  up  the  piece 
shown  at  D.  While  I  made  no  inquiry  as  to  its  origin.  I 
did  keep  it  as  a  keepsake,  inasmuch  as  it  showed  someone's 
experiments  on  the  same  problem  as  the  hollow  rivets.  This 
die-maker  also  got  "stuck,"  since  the  punch  broke  the  bottoms 
as  shown  in  the  engraving. 

Referring  to  the  particular  style  of  punch  I  substituted  for 
the  third  operation  (see  Fig.  3),  it  can  be  readily  under- 
stood that  as  the  punch  is  irregular  in  size  it  has  a  tendency 
to  imbed  its  shoulders  into  the  side  of  the  shell,  thus  pull- 
ing the  stock  into  the  die  as  well"  as  pushing  it  in,  and  dis- 
tributing the  strain  throughout  all  parts  of  the  shell.  Of 
course  this  reduces  the  thickness  of  the  stock  on  the  sides, 
but  when  I  showed  the  boss  my  sample  he  said  that  it  was 
good  enough  for  the  purpose  and  just  what  he  wanted.  .  It 
might  be  well  to  explain  that  the  steps  on  these  punches  Eire 
shown  exaggerated  in  the  illustration. 

Fig.  4,  at  A,  shows  an  end  view  of  the  string  E,  Fig.  1,  with 
the  finished  shell  sawed  in  half.  This  sectional  view  shows 
the  shape  of  the  shell  after  it  is  drawn  by  the  stepped 
punches.  Nothing  could  be  done,  however,  until  the  die 
and  punch  for  the  second  operation  were  properly  formed, 
as  shown  in  Fig.  3,  where  they  are  shown  nearly  straight.    An- 


I 


o.-toiuT,  limit 


MACHINERY 


135 


oilier  mistaUe  my  predecessor  nia'do  was  in  luiitiimiug  the 
conical  shapeil  ilie  until  the  fourth  operation  wns  reached,  and 
then  changini;  to  a  straight  die.  The  new  die,  as  will  bo 
seen,  begins  in  the  second  operation  to  I'orin  a  nearly  straight 
shell  out  of  the  conical  boss,  and  tlicn  in  the  third  the  stepped 
p\inches  are  applied  as  previously  des<ribed.  If  it  were  neces- 
sary to  produce  a  still  longer  rivet,  the  first  operation  would 
need  to  be  vhanged  so  that  there  would  be  a  larger  boss,  and 
the  whole  gang  would  need  to  be  separated  more.  Figs.  1  and 
4  at  F  and  li.  respectively,  show  a  rivet  made  by  the  im- 
proved dies,  slightly  curled  over  to  prove  its  pliability  alter 
the  stretch. 

At  (r,  Fig.  1,  is  shown  a  sample  ol'  a  string  of  brass  orna- 
ments as   they   were   manufaitured   in   a   fancy   goods   factory 
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Pig    2.    Punch  and  Die  in  which  the  Piece  ehown  at  A,  ffig.  1.  was  formed. 
Fig.  3.     Improved  Punch  and  Die  witii  Stepped  Punches 

I  had  been  with.  In  this  case  the  job  is  similar  to  the 
rivets,  because  they  are  also  knocked  out  on  a  progressive 
die.  but  they  are  pointed  cup-shape  and  easier  to  form. 
The  first  operation  is  to  nearly  cut  the  blank,  leaving 
enough  stock  to  keep  It  connected  with  the  ribbon,  in  order 
to  facilitate  handling  it.  Six  dies  are  used:  the  first  and 
second  to  nearly  blank  out;  the  third  to  form  a  cup;  the 
fourth  to  "coax"  the  cup  to  a  point;  the  fifth  to  corrugate 
It  and  further  its  point,  and  the  sixth  to  cut  it  through  and 
trim  It. 

It   may    interest   some    readers   to    know    that   taper   shells 
made  of  brass,  silver  or  aluminum  are  made  just  the  revei-se 
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Fig.  4.     Sectional  View  of  Drawn  Rivet  Shell,  showing  marks 
loft  by  Stepped  Punch 

Of  the  way  the  Improved  dies  described  in  the  foregoing  make 
hollow  rivets.  The  shells  are  first  drawn  to  the  shape  of  a 
cone  pulley,  the  number  of  steps  depending  on  the  length 
and  taper  of  the  shell.  The  corners  of  the  steps  are  left 
rounded.  This  Irregular  sized  shell  is  then  placed  beneath  a 
droji-press  containing  a  punch  and  die  having  the  required 
taper,  and  It  is  "ironed  out."  The  punch  is  prevented  from 
slicking  in  the  die  by  an  adjustable  collar  that  stril^es  the 
die  harder  than  the  taper  punch.  This  collar  is  made  in  the 
form  of  two  lock  nuts. 


SELDEN  PATENT  UPHELD 

Decision  was  llUd  in  the  United  States  Circuit  Court  for 
the  Soutlicrn  District  of  New  York,  by  Judge  Hough,  Septem- 
ber 1.'),  sustaining  the  famous  Selden  patent  on  gasoline  auto- 
mobiles. The  decision  holds  that  the  claims  of  the  Selden 
patent,  on  which  suit  was  brought,  are  valid  and  infringed. 
The  suit  Is  that  of  George  B.  Selden  and  the  Electric  Vehi- 
cle Co.,  against  the  Ford  Motor  Co.,  C.  A.  Duerr  &  Co., 
O.  J.  Gude  Co.,  John  Wanamaker  and  others,  Soci6l6  Anonyme 
des  Anciens  Ktablissements,  Panhard,  Levassor,  Andre 
.Massenat,  and  Henry  and  A.  C.  Neubauer.  The  decision  is 
voluminous,  reviewing  the  entire  case  and  concluding  that  the 
invention  of  George  B.  Selden  is  a  pioneer  invention  of  great 
merit.  It  holds  that  Mr.  Selden  Is  first  in  this  art  and  broadly 
construes  claim  1  so  that  it  covers  all  gasoline  automobiles. 
Claim  1  reads  as  follows: 

"The  combination  with  a  road  locomotive,  provided  with 
suitable  running  gear.  Including  a  propelling  wheel  and  Steer- 
ing mechanism,  of  a  liquid  hydrocarbon  gas  engine  of  the  com- 
luessicn  type,  comprising  one  or  more  power  cylinders,  a 
suitable  liquid  fuel  receptacle,  a  power  shaft  connected  with 
and  arranged  to  run  faster  than  the  propelling  wheel,  an  inter- 
mediate clutch  or  disconnecting  device  and  a  suitable  car- 
riage body  adapted  to  the  conveyance  of  persons  or  goods,  sub- 
stantially as  described." 

The  Selden  patent  No.  549,160  was  granted  November  5, 
1S95,  and,  therefore,  expires  in  1912.  The  remarkable  fea'iire 
about  this  patent  aside  from  its  broad  claim  is  that  the  appli- 
cation was  filed  in  the  Patent  Office  May  8,- 1879,  and  the  appli- 
cation was  kept  alive  during  that  period  by  the  technicality 
of  the  patent  laws,  which  allow  applications  to  be  renewed 
year  by  year  provided  an  amendment  is  filed  within  two 
years  of  the  date  of  rejection. 

George  B.  Selden  was  a  lawyer  In  Rochester,  N.  Y.,  during 
the  seventies  and  spent  his  spare  time  experimenting  with 
hoi-seless  carriages.  After  six  years  of  hard  work  and  the 
construction  of  five  or  six  different  engines  he  produced  a 
carriage  that  would  run,  and  finally  applied  for  a  patent  on 
the  same,  submitting  a  model  which  Is  still  in  the  Patent 
Office.     (See  Machikery,  May,  1903.) 

The  American  automobile  manufacturers  who  will  not  be 
adversely  affected  by  the  decision  are  the  licensees  comprising 
the  Association  of  Licensed  Automobile  Manufacturers,  as  fol- 
lows: 

American  Locomotive  Co.,  Apperson  Bros.  Auto  Co.,  Autocar 
Co.,  Buick  Motor  Co.,  Cadillac  Motor  Car  Co.,  Chalmers-Detroit 
Motor  Co.,  The  Columbia  Motor  Car  Co.,  Corbln  Motor  Vehicle 
Corp.,  Elmore  Mfg.  Co.,  Everitt-Metzger-Flanders  Co.,  H.  H. 
Franklin  Mfg.  Co.,  Haynes  Auto  Co.,  Hewitt  Motor  Co.,  Hud- 
son Motor  Car  Co.,  Knox  Auto  Co.,  Locomobile  Co.  of  Amer- 
ica, Lozler  Motor  Co.,  Matheson  Motor  Car  Co.,  Packard  Motor 
Car  Co.,  Peerless  Motor  Car  Co.,  The  Pierce  Arrow  Motor  Car 
Co.,  Tlie  Pope  Mfg.  Co.,  Royal  Tourist  Car  Co.,  Alden  Samp- 
son, 2nd,  Selden  Motor  Vehicle  Co.,  F.  B.  Stearns  Co.,  Ste- 
vens-Duryea  Co.,  Studebaker  Auto  Co.,  E.  R.  Thomas  Motor 
Co.,  Toledo  Motor  Co.,  Walter  Automobile  Co.,  Walthani  Mfg. 
Co.,  Winton  Motor  Carriage  Co. 

Representative  of  defendant  automobile  makers  assert  that 
the  decision  will  not  affect  their  business,  and  that  the  case 
will  be  carried  to  the  Circuit  Court  of  Appeals,  and  if  neces- 
sary to  the  Supreme  Court. 

«     ♦     « 

According  to  Frankfurter  Zcitung.  the  German  railways 
occupy  ihe  leading  position  among  the  railways  of  the  world 
in  regard  to  safe  traveling.  The  following  figures  apply  to  the 
year  1907  and  give  the  number  of  passengers  killed  and  in- 
jured per  millinu  passengers: 

KilU-ii  Injured 

Germany O.OS  0.39 

Austria-Hungary 0.12  0.96 

Fi..m(.e                   0.13  I.IS 

England 0.14  1.94 

Switzerland 0.20  1.04 

Belgium 0.22  3.0L 

United  States 0.4o  6.68 

Russia 0.99  3.93 

In  Germany  ninety-two  per  cent  of  the  railways  are  owned  and 

operated  by  the  government. 
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RECALBSCENCE  AND  ITS   RELATION   TO 
HARDENING 

J.  E.  STOREY* 

Everyone  interested  in  the  hardening  of  steel  will  have 
noticed  the  increasing  frequency  with  which  reference  is 
made  to  the  recalescence  point  of  steel,  in  articles  appearing 
in  the  technical  press  from  time  to  time.  It  is  only  during 
the  past  few  years  that  this  peculiarity  in  steel  has  come  to 
the  front,  and  there  are  still  very  many  who  do  not  possess 
even  a  rudimentary  knowledge  of  the  subject.  The  some- 
what obscure  references  one  usually  sees  in  articles  on  hard- 
"ening  will  not  help  the  man  in  the  hardening  shop  very 
much  to  a  better  understanding  of  the  matter,  and  therefore 
an  elementary  explanation  of  the  phenomenon  will  be  welcome 
to  many.  It  may  be  quoted  that,  as  a  matter  of  history, 
hardening  has  been  done  with  more  or  less  success,  from  the 

days  of  the  famous 
Damascus  siwords  up  to 
only  a  comparatively 
short  time  ago,  without 
anyone  having  discov- 
ered that  steel  pos- 
sessed such  a  peculiar- 
ity as  recalescence,  but 
nevertheless  its  rela- 
tion to  hardening  has 
always  existed,  and  its 
discovery  paved  t  h  e 
way  tor  much  scientiiic 
investigation  into  a 
subject  that  bad  been 
previously  controlled  by 
rule  of  thumb. 

The  "  recalescence  " 
or  ■■  critical  points " 
(also  sometimes  desig- 
nated Ac.  1  and  Ar.  1) 
that  bear  relation  to  the 
hardening  of  steel,  are 
simply  evolutions  that 
occur  in  the  chemi- 
cal composition  of  steel  at  certain  temperatures  during  both 
heating  and  cooling.  Steel  at  normal  temperatures  carries 
its  carbon,  which  is  its  chief  hardening  component,  in  a  cer- 
tain form — pearlite  carbon  to  be  more  explicit — and  if  heated 
to  a  certain  temperature  a  change  occurs  and  the  pearlite 
carbon  becomes  cementite  or  hardening  carbon.  Likewise,  if 
allowed  to  cool  slowly,  the  hardening  carbon  changes  back 
again  to  pearlite.  The  points  at  which  these  evolutions  occur 
are  the  recalescence  or  critical  points,  and  the  effect  of  these 
molecular  changes  is  to  cause  an  increased  absorption  of 
heat  on  a  rising  temperature  and  an  evolution  of  heat  on  a 
falling  temperature.  That  is  to  say,  during  the  heating  of  a 
piece  of  steel  a  halt  occurs,  and  it  continues  to  absorb  heat 
without  appreciably  rising  in  temperature,  at  the  recalescence 
point,  although  its  immediate  surroundings  may  be  hotter 
than  the  steel.  Likewise,  steel  cooling  slowly  will,  at  a  cer- 
tain temperature,  actually  increase  in  temperature  although  its 
surroundings  may  be  colder. 

The  accompanying  illustration  shows  a  curve,  taken  on  a 
recording  pyrometer,  in  which  the  recalescence  points  are  well 
developed.  From  this  it  will  be  seen  that  the  absorption  of 
heat  occurred  at  a  point  marked  733°C  on  the  rising  tem- 
perature, and  the  evolution  of  heat  at  724°C  on  the  falling 
temperature.  The  relation  of  these  critical  points  to  hard- 
ening is  in  the  fact  that  unless  a  temperature  sufficient  to 
produce  the  first  action  is  reached,  so  that  pearlite  carbon 
will  be  changed  to  hardening  carbon,  and  unless  It  is  cooled 
with  sufRcient  rapidity  to  practically  eliminate  the  second 
action,  no  hardening  can  take  place.  The  rate  of  cooling  is 
material  and  accounts  for  the  fact  that  large  articles  require 
to  be  quenched  at  higher  temperatures  than  small  ones. 

A  very   important  feature  is  the  fact  that  steel  containing 
hardening  carbon,  i.  e.,  above  the  temperature  of  recalescence, 
is  non-magnetic.     Anyone  may   demonstrate  this   for  himself 
'  Address  :    31  Princess  Road,  Leicester.  England. 
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Curve  made  by  a  Recording  Pyrometer, 
showing  the  Recalescence  Points 


by  heating  a  piece  of  steel  to  a  bright  red  and  testing  it  with 
an  ordinary  magnet.  While  bright  red  it  will  be  found  to 
have  no  attraction  for  the  magnet,  but  at  about  a  cherry-red 
it  regains  its  magnetic  properties.  This  feature  has  been 
taken  advantage  of  as  a  means  of  determining  the  correct 
hardening  temperature,  and  appliances  for  its  application  are 
en  the  market.  Its  use  is  certainly  to  be  recommended  where 
no  installation  of  pyrometers  exists;  the  only  point  requiring 
judgment  is  the  length  of  time  an  article  should  remain  in 
the  furnace  after  it  has  become  non-magnetic.  This  varies 
with  the  weight  and  cooling  surface,  but  may  be  tabulated 
according  to  weight,  leaving  very  little  to  personal  judgment. 
It  is  difficult  to  quote  reliable  temperatures  at  which  recal- 
escence occurs,  as  the  observation  of  different  investigators  do 
not  show  concordant  results,  probably  owing  to  the  lack  of 
uniformity  in  the  means  of  measuring  the  temperatures.  It 
varies  with  the  amount  of  the  carbon  element  contained  in 
the  steel,  and  is  much  higher  for  high-speed  than  for  ordi- 
nary crucible  steel.  Special  electric  furnaces  are  generally 
used  for  obtaining  recalescence  curves,  but  with  care  it  can 
be  done  in  an  ordinary  gas  furnace,  with  a  suitable  pyrometer. 
All  that  is  necessary  is  to  bore  a  blind  hole  in  a  piece  of  the 
steel  to  be  treated,  to  form  a  pocket  to  receive  the  end  of 
the  pyrometer.  This  must  he  of  sufRcient  length  to  cover 
the  resistance  coil  in  the  end  of  the  pyrometer.  The  speci- 
men should  then  be  put  in  the  furnace,  with  the  pyrometer 
in,  of  course,  the  gas  applied,  and,  if  the  furnace  is  allowed 
to  heat  up  very  slowly  toward  a  temperature  of  say  750°  C, 
the  recalescence  curve  will  be  developed,  if  the  pyrometer  is 
a  recording  one.  In  the  same  way,  if  the  furnace  is  allowed 
to  cool  slowly  it  will  be  seen  that  at  the  second  recalescence 
point,  the  specimen  gives  off  heat  and  even  Increases  in  tem- 
perature for  a  time.  Experiments  of  this  kind  are  scarcely 
practicable  for  the  average  hardening  shop,  but  when  it  is 
desired  to  find  the  lowest  hardening  temperature  for  a  piece 
of  steel,  the  magnet  can  be  used  to  advantage. 


BRASS   SPIRALS    MADE    ON    SCREW-CUTTING 
MACHINE 

The  illustration  shows  four  brass  spirals  supplied  to  the 
United  States  government  by  the  Screw  Cutting  Company  of 
America,  17th  St.  and  Sedgley  Ave.,  Philadelphia,  Pa.  The 
spirals  were  made  by  cutting  a  l^^-inch  pitch  thread,  '4  Inch 
wide,  on  hard  drawn  seamless  brass  tubing  3%  inch  diameter. 


Brass  Spirals  made  from  Tubing  by  the  Screw  Cutting  Co.  of  America 
for  the  Untted  States  Government 

No.  IS  British  wire  gage  (0.049  inch).  The  spirals  are  used 
for  reinforcing  hose,  and  the  longest  was  cut  from  a  brass  tube 
ten  feet  long.  The  company  was  able  to  do  this  work  rapidly 
and  efficiently  on  its  special  screw  cutting  machines  (see  M.\- 
ciiiNKUY.  April,  1909,  for  illustrations  of  products),  and  is  pre- 
pared to  produce  similar  work  in  brass,  steel  or  other  metal, 
and  on  any  length  of  tubes  that  can  be  made  and  shipped.  It  is 
of  the  opinion  that  the  proposition  by  any  other  process  than 
its  own  would  have  been  very  difficult  and  costly. 


LETTERS  UPON  PRACTICAL   SUBJECTS 

Articles  contributtKl  to  Machinkuv  with  the  expectation  of  puymeiit  muat  be  Hubiiiitted  exclusively 


ACCURATELY  LOCATING  WORK  ON  THE 
FACE-PLATE 

The  object  of  this  aiticle  is  to  show  how  easy  it  is  to  accu- 
rately locate  worU  on  the  face-plate  by  the  use  of  plugs  and 
size  blocks.  The  way  in  which  the  casting  shown  in  I'Mg.  1, 
which  is  part  of  the  milling  fixture,  Fig.  5,  is  located  on  a 
lathe  faceplate  so  that  it  may  be  bored  central  with  the  end 
bearings,  will  be  e.xplained.  By  this  method  all  chances  of 
error  which  might  occur  in  trying  to  center  such  a  casting 
in  the  old  way  are  eliminated.  The  function  of  the  casting, 
when  in  the  assembled  fixture,  is  to  hold  the  part  shown  In 
Fig.  4  while  a  groove  O,  1/16  inch  wide  and  1/32  inch  deep, 
Is  being  milled  on  the  inner  surface,  which  is  spherical.  As 
this  groove  must  have  the  same  depth  at  each  end,  the  reader 
will    readily    see    the    importance    of    accurately    locating    the 
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Pig.  1.    Work  to  be  Located  with  Reference  to  the  End  Bearings 

fixture  casting  for  the  boring  operation.  A  plug  A,  exactly 
one  inch  in  diameter,  was  first  inserted  in  the  lathe  spindle  as 
shown  in  Fig.  2.  The  two  V-blocks,  also  shown  in  this  engrav- 
ing, are  used  on  regular  tool  work,  and  when  made  were 
planed  accurately  to  1%  inch  wide,  1%  inch  long,  and  1% 
inch  from  the  bottom  to  the  center  of  a  one  inch  plug  placed 
in  the  V.  The  distance,  therefore,  from  the  sides  to  the  cen- 
ter of  the  blocks  is  13/16  inch,  and  as  there  is  a  1-inch 
plug  in  the  spindle,  the  block  to  be  used  between  the  plug 
and   the   parallel   upon   which   the  V-blocks  are  to   rest   when 


Pie:.  2.    Setting  Parallel  and  V-blocks  ftom  a  Central  Plug 

setting  the  parallel,  would  be  13/16  Inch  minus  1/2  inch,  or 
5/16  inch.  By  referring  to  Fig.  1,  we  find  that  the  distance 
between  the  shoulders  of  the  end  bearings  Is  7  15/16  inches. 
One-half  of  this  amount  Is  3  31/32  inches,  which  minus  half 
the  plug  diameter  leaves  315/32  inches,  which  is  the  required 
size  of  the  blocks  to  be  used  between  the  plug  and  the  V-block, 
only  one  of  which  was  set  in  this  way.     When  the  casting  was 


placed  in  the  blocks,  it  was  carofully  set  against  the  block 
which  had  been  previously  located.  The  other  block  was  then 
brought  up  against  the  shoulder  of  the  bearing  on  the  oppo- 
site end.     These  V-blocks   happened   to   be  tapped   in   the  bot- 


Plg.  3.    tJse  of  Central  Plug  and  Ring  Gage  for  Sizing  Projections 
located  120  Degrees  apart 

torn  for  a  %-inch  screw,  which,  with  clamps  to  hold  them 
against  the  parallel,  made  it  easy  to  locate  them.  The  cast- 
ing was  set  parallel  with  the  face-plate  by  the  use  of  a  sur-- 
face  gage.     Fig.  3  shows  the  work  after  the  three  projections 
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Fig.  4.     Casting  which  is  held  In  the  Fixture.  Fig.  5,  -wbUe  a  Groove 
is  being  milled  in  its  Spherical  Surface 

A,  B,  C  and  the  surface  D,  Fig.  1,  had  been  bored  and  faced. 
The  inner  projections  were  bored  to  a  3-inch  circle  by  using 
a  standard  one-inch  ring  as  a  gage  (as  shown  in  Fig.  3) 
which,  when  placed  against  the  plug,  gave  a  radius  of  li/^ 
inch.  By  refer- 
ring to  the  eleva- 
tion in  Fig.  1,  it 
will  be  seen  that 
the  surface  D 
must  be  5/16  inch 
below  the  center 
line.  As  the  dis- 
tance from  t  h  e 
base  of  each  V- 
block  to  the  cen- 
ter of  a  1-inch 
plug  resting  i  n 
the  V  is  15/S 
inch.  5/16  sub- 
tracted from  this 
amount  leaves 
1 5/16,  which  is 
the  thickness  of 
the  block  to  set 
between  the  point  of  the  tool  and  the  face-plate  when 
setting  the  tool  tor  the  finishing  cut.  The  projections 
E,  F,  and  O  were  turned  to  fit  a  ring  5  inches  inside  diam- 
eter.    A   plug   v\as   made   having  one   end   3   inches   in   dlam- 


ru  o(  which  the  Casting  shown  in 
Fig.  1  forms  a  Part 
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eter  to  fit  the  inside  of  the  lugs  A.  B.  and  C,  Fig.  1,  and  the 
other  end  turned  to  fit  the  3  7/32-inch  bore  of  the  spherical 
casting,  Fig.  4.  This  plug  was  tor  locating  the  piece  to  be 
milled  so  that  the  pins  in  the  projections  A.  B.  and  C  would 
be  In  such  a  position  that  when  the  work  w-as  subsequently 
located   by  them,   the    center   of   its   spherical   surface   would 

coincide  with 
the  axis  of  the 
rotating  part 
of  the  fixture. 
Two  cf  these 
locating  pins 
were  also  set 
in  a  line  par- 
allel with  the 
center  line  of 
the  fixture.  All 
this  work  was 
done  before 
It  will  be  under- 
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point  of  this  jig  is  the  babbitt  metal  facing  of  the  clamps, 
which  prevents  scarring  the  pistons. 

The  fixture  shown  in  Fig.  2  is  a  chuck  for  connecting-rods, 
for  use  on  the  milling  machine.  The  method  of  clamping  is 
quite  ingenious,  as  the  turned  heads  are  used  both  to  align 
and  hold  the  rods.  This  looks  all  right  on  the  face  of  it,  but 
in  actual  practice  it  was  found  necessary  to  make  the  addi- 
tion of  adjusting  screws  under  the  heads  of  the  rods  to  pre- 
vent them  turning  on  their  respective  axes  under  uneven 
cuts.  This  added  so  much  to  the  time  of  chucking  that  prac- 
tically all  the  advantage  gained  by  the  manner  of  clamping 
was  overcome.  J.  F.  Mirrielees. 

Cincinnati,  O. 


Fig.  6. 


Detail  of  Clamping  Device  for  Fixture 
showm  in  Fig.  5 


CLEANING  MICROMETERS 
In  my  travels  I  have  seen  many  mechanics  trying  to  get 
emery  and  grit  out  of  micrometer  screws  and  nuts,  either  by 
washing  them  in  benzine,  alcohol,  kerosene,  or  other  oils,  or 


removing  the  casting  from   the  face-plate 

stood  that  if  the  work  should  become  shifted  in  any  way  it 

can  be  readily  and  accurately  reset  again   by  this  method. 

The  completed  fixture  is  shown  in  Fig.  5,  with  a  sample 
of  the  work  held  by  it  at  A.  This  illustration,  as  well  as  the 
detail  Fig.  6,  shows  the  locking  device  by  which  the  work 
is  clamped  in  place.  After  the  casting  is  located  by  pins  B 
which  fit  into  holes  bored  in  the  casting  flange,  it  is  secured 
by  a  movement  of  the  ring  C  to  the  right,  which  causes  three 
locking  screws  D  to  turn  simultaneously,  and  clamp  against 
the'  flange.  Albert  C.  Sawyek. 

Dorchester,  Mass. 


TWO  GAS  ENGINE  JIGS 

In  selecting  the  two  jigs  shown  in  the  illustrations  from 
among  those  in  use  in  the  manufacture  of  a  well-known  gas 
engine,  I  have  digressed  from  the  usual  custom  of  choosing 
only  the  best  for  description,  believing  that  there  is  as  much 
to  be  learned  from  the  mistakes  as  from  the  successes.  These 
jigs  while  embodying  some  very  good  features,  are  offered 
as  examples  of  Jigs  possessing  points  to  be  avoided. 

Fig.  1  shows  a  piston  boring  jig.  It  is  a  well-designed  jig 
in  every  respect  except  one,  and  that  is  in  the  method  of 
clamping  the  work.     This  method  is  the  one  usually  followed 


t^^^^^^^x~\\N:;^~ 


-If 


Fig.  1.    Elevation  and  Section  of  Jig  for  Piston  Boring  -witli 

for  securing  cylindrical  work,  either  in  a  jig  or  to  the  drill 
press  table,  and  it  is  very  effective — so  effective,  in  fact,  that 
more  or  less  work  is  spoiled  by  being  either  cracked  or 
sprung.  Gas-engine  pistons  are  necessarily  rather  light,  and 
to  hold  them  tight  enough  and  still  not  injure  them  requires 
more  care  than  the  average  operator  can  be  depended  upon 
to  exercise.  It  is  almost  impossible  to  avoid  springing  the 
pistons,  and  often  they  take  a  permanent  set.  As  an  improve- 
ment in  this  and  similar  jigs  I  would  suggest  that  the  work  be 
clamped  longitudinally.  This  would  probably  not  be  as  con- 
venient as  the  method  shown,  but  it  should  be  as  effective 
and  certainly  would  not  injure  the  work. 

A  good  point  of  the  jig  is  the  springs  to  hold  the  clamps  up 
■while  changing  the  work.  In  places  w-here  springs  can  be 
employed,  they  will  save  much  time  in  avoiding  the  removal 
of  the  clamps  each  time  the  work  is  changed.     Another  good 


Fig.  2.    Design  of  Fixture  for   Connecting-rods,  -which  proved  Objectionable 

alkalis,  or  by  digging  out  the  dirt  with  pine  sticks,  or  pith. 
At  one  time  mine  became  clogged  with  emery,  and  I  sent 
them  to  the  manufacturer.  It  cost  me  50  cents  besides  pre- 
paying all  charges.  When  they  were  returned  to  me  they  were 
worse  than  ever,  so  I  decided  to  experiment.  I  placed  the 
screws  in  benzine  to  remove  the  oil  which  had  been  collecting 
the  emery.  Then  the  parts  were  heated  just  enough  to  be 
held  comfortably  in  the  hand,  and 
a  coating  of  betswax  was  applied 
to  the  screw  and  nut.  The  screw 
was  then  placed  in  the  nut,  after  it 
was  cold,  which  forced  all  the  small 
particles  of  dirt  out  with  the  surplus 
wax,  and  closed  up  the  slots,  avoid- 
ing the  possibility  of  dirt  and 
emery  becoming  clogged  in  them. 
A  small  thin  coating  of  wax  was 
therefore  left  between  the  screw 
and  nut.  The  screw  was  then  re- 
moved from  the  nut,  and  all  surplus 
wax  removed,  and  a  drop  of  thin 
oil  applied.  Anybody  having  trou- 
ble with  their  micrometers  will 
find  this  remedy  0.  K.  Mine  have 
been  in  daily  use  for  nearly 
three  years,  with  the  same  coating  of  wax,  and  are  to-day  in 
good  condition.  Fr.\.n-k  G.  Sterling. 

Franklin,  Mass. 
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"Work  in  Place 


GRADUATED  SCREW  HEADS  ON  DRAW- 
ING PENS 

Having  had  seme  difficulty  in  getting  all  the  lines  on  a 
drawing  of  the  same  width,  it  occurred  to  me  that  it  would 
be  a  good  scheme  to  graduate  the  screw  heads  of  the  draw- 
ing pens,  so  they  could  always  be  set  for  some  pre-deter- 
mined  width  of  line  before  beginning  to  draw.  With  this 
object  in  view,  a  bevel  was  turned  on  the  upper  faces _of  the 
screw  heads  which  were  stamped  with  numbers  from  1  to 
S,  as  shown  in  the  plan  view  in  Fig.  1,  and  a  center  punch 
mark  was  made  on   the  blade   of  the  pen,  against  which  to 
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rend  the  numbers.  After  the  different  pens  in  the  set  of 
instruments  are  marlied,  they  can  be  adjusted  by  trial  on  a 
waste  piece  of  paper  until  they  all  draw  the  same  width  of 
line,  and  a  record  made  of  the  reading  of  each  screw,  as 
shown  in  the  accompanying  table,  there  being  two  records 
for  each  pen,  one  of  which  is  for  light  lines,  and  the  other 
for  shade  lines.  There  Is  not  much  use  for  a  shade  lino 
adjustment    on   the   compass   pens,  as   nearly    all    draftsmen 


Small 
Compass 

Large 
Compass 

Straight 
Line 

•1 
6 

1 
3 

7 

Slia.il6  line 

1 

shade  their  circles  by  springing  the  needle  leg,  but  it  is  of 
occasional  use  in  drawing  short  arcs.  The  record  shown  in 
the  table  can  be  hung  up  on  the  wall,  placed  in  the  cover  of 
the  instrument  case,  or  anywhere  that  is  convenient  for  ref- 
erence. As  the  pens  are  sharpened,  or  the  screws*  wear  in 
the  thread  or  under  the  shoulder,  the  record  for  the  pen 
settings  will  have  to  be  altered  at  quite  long  intervals,  de- 
pending on  how  much  use  each  pen  gets.  Some  makers  sup- 
ply straight  line  pens  with  a  graduated  screw  head  somewhat 
larger  than  usual,  but  mine  were  of  the  kind  that  is  ordi- 
narily  supplied   with   drawing  instruments,  and   were   rather 


Maehincry,  JV.  V. 
Ruling-pen  Screw-heads  Graduated  to  obtain  Lines  of  Uniform  Width 

small  in  diameter,  so  the  numbers  were  not  very  large;  how- 
ever, I  find  it  a  great  help.  Anyone  not  having  facilities  for 
stamping  numbers  can  place  two  inlt  marks  on  the  screw 
heads — one  red  mark  for  light  lines  and  one  black  mark  for 
shade  lines;  or  only  one  ink  mark  can  be  used  on  the  screw 
head,  having  it  point  as  in  Fig.  2  for  light  lines,  and  as  in 
Fig.  3  for  shade  lines.  This  ink  mark  scheme  is  not  original 
with  me,  as  I  am  indebted  to  R.  A.  Gleason  for  it.  The 
marks  will  last  quite  a  while,  as  the  ink  is  on  the  flat  side 
of  the  screw  head  that  is  not  supposed  to  be  handled. 

Brooklyn,  N.  Y.  Walter  Geibben. 


CHUCKING  TRANSMISSION  SLEEVES  FOR 
INTERNAli  GRINDING 

A  special  steady-rest  and  chuck  for  use  in  the  grinder  when 
grinding  a  certain  make  of  automobile  transmission  sleeve, 
is  shown  in  the  accompanying  illustrations.     Fig.   1  shows  a 


Fig.  I.    Plan  In  Section  of  Qrlnder'Rest  and  Chuck  with  Work  In  P. ace 

plan  view  in  section  of  the  chuck  and  rest  with  the  work  in 
place,  and  Fig.  2  an  end  elevation.  The  sleeve,  which  is  a 
steel   drop  forging,  is  finished  all  over,  after  which   the  hole 


1%  by  G  inches  long  is  ground  to  fit  a  plug  gage.  This 
method  of  holding  the  work  enables  it  to  be  quickly  set  so 
that  the  hole  will  be  finished  perfectly  concentric  with  the 
outside  surfaces.  The  chuck  which  holds  one  end  of  the 
sleeve  Is  of  the  ordinary  spring  eollet  type.  It  has  six 
milled  slots,  and  the  chucking  end  has  a  taper  of  7  degrees 


Fig.  2.    End  Elevation  of  Rest,  showing  Method  of  Holding  End  of  Work 

which  is  threaded.  A  machine  steel  ringnut  with  holes  for 
a  spanner  wrench  is  threaded  to  fit  the  taper  part  of  the  nut. 
Both  the  chuck  and  the  ring  are  hardened  and  ground  to 
size.  During  the  grinding  operation  the  outer  or  gear  end 
of  the  sleeve  is  held  in  a  one-piece  bronze  ring.  This  ring 
is  provided  with  a  tongue  which  Is  a  neat  working  fit  in  a 
groove  in  the  steady-rest.  As  shown  in  the  end  elevation,  this 
rest  has  a  hinged  cap  which  is  held  in  place  by  a  hinged 
clamping  bolt  provided  with  a  suitable  w'ing-nut.  Bolts  and 
dowel  pins  secure  the  rest  to  a  rib  on  the  grinder  frame.  In 
the  bronze  ring  there  are  two  steel  studs  which  are  flush 
with  the  outside  diameter  and  which  protrude  inward  as 
shown  in  the  end  view.  These  studs  are  shaped  to  fit  the 
teeth  of  the  gear,  thus  causing  the  bronze  ring  to  turn  with 
the  sleeve  during  the  process  of  grinding.  With  this  form 
of  rest,  the  chucking,  grinding  the  inside  of  the  sleeve,  and 
removing  it,  is  all  done  in  about  eight  minutes,  which  is 
seven  minutes  less  than  formerly  required.  There  is  also 
little  danger  of  error  because  of  an  unskilled  or  careless 
operator,  as  he  cannot  make  a  mistake  in  chucking  the  work. 

M.  Heartillhe.v. 


A  DRILL  FOR  PAPER 

The  accompanying  engraving  illustrates  a  tool  which  is 
remarkable  for  its  simplicity  and  efficiency.  This  tool  was 
developed  in  a  jobbing  shop  where  tools  were  being  made  for 
loose  leaf  ledger  work.  There  w-as  considerable  trouble  with 
the  tools  for  punching  the  ledger  leaf  holes,  it  being  difficult 
to  get  the  punches  to  cut  "clean,"  through  any  considerable 
thickness  of  paper,  so  an  attempt  was  made  to  drill  the  holes 
instead  of  punching  them.  It  was  soon  discovered  that  the 
paper  could  not  be  drilled  with  any  kind  of  lip  drill,  because, 
no  matter  how  the  lips  were  shaped,  they  would  catch  and 
tear   the   paper.     After   considerable    experimenting,    the    tool 


A  Tool  for  Cutting  Holes  through  Paper 

shown  in  the  engraving  was  developed,  and  it  was  found  to  be 
far  superior  to  the  ordinary  method  of  punching.  This  tool 
requires  but  little  explanation.  To  make  it,  take  a  piece  of 
tool  steel  and  catch  it  in  the  lathe  chuck,  allowing  it  to  ex- 
tend from  th(?  chuck  far  enough  to  permit  of  its  being  turned 
the  full  length,  and  then  cut  off.  Next  turn  the  diameter  A 
allowing  t/64  inch  for  a  finishing  cut.  Turn  down  the  end  to 
the  diameter  E,  and  to  the  length  D,  again  leaving  1/6-1  inch 
•pr  a  finishing  cut.     Now  drill  through  the  full  length  of  the 
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tool,  a  hole  slightly  smaller  than  C,  so  thai,  it  may  he  trued 
up  with  the  boring  tool.  Before  finishing  this  hole,  bore  out 
the  clearance  hole  B  which  should  be  1/16  inch  larger  than 
C  to  allow  the  scrap  or  paper  cuttings  to  pass  through  freely. 
Next  finish  the  hole  C.  making  it  1/64  inch  per  inch  taper,  the 
largest  part  of  the  hole  being  at  the  back.  This  hole  should 
be  1/32  inch  smaller  than  the  outside  diameter  E,  which  is 
the  exact  size  of  the  holes  to  be  drilled  in  the  paper.  The 
diameters  A  and  E  are  next  finished,  E  being  made  0.001 
inch  smaller  at  the  back  than  at  the  cutting  end.  Taper  the 
mouth  of  the  tool  as  shown  at  F,  bringing  it  to  a  fine  edge 
at  the  outside  diameter.  The  tool  may  now  be  cut  off  and 
hardened.  It  should  be  hardened  in  oil,  and  drawn  to  a 
dark  brown  at  the  cutting  edge,  this  color  running  off  grad- 
ually to  a  blue  at  the  back  end  of  the  tool.  If  care  is  exer- 
cised in  hardening,  there  will  be  no  necessity  for  grinding  or 
lapping.  The  tool  may  be  used  in  the  drill  press,  and  it 
should  run  about  1,500  revolutions  per  minute.  The  press 
or  speed  lathe  in  which  the  tool  is  used  should  have  a  hol- 
low spindle  to  allow  the  paper  cuttings  to  pass  through.  If. 
however,  a  hollow  spindle  machine  is  not  available,  a  chuck 
with  suflficient  space  to  permit  the  cuttings  to  pass  out  be- 
tween the  jaws,  may  be  used,  or  a  special  holder  may  be 
made,  of  simple  design,  to  serve  the  purpose.  One  who  sees 
this  tool  work  for  the  first  time  will  be  surprised  to  observe 
how  clean  and  freelv  it  will  cut. 

C.  W.  D.  and  W.  B. 


ADJUSTABLE  ELECTRIC  LAMP  BRACKET 
FOR  THE  SHOP 

In  many  shops  it  is  found  to  be  quite  a  problem  to  con- 
struct an  electric  lamp  bracket  for  the  bench,  which  can 
easily  and  quickly  be  adjusted  to  any  height  and  position. 
The  Cincinnati  Shaper  Co.  uses  a  bracket  which  fills  the  bill 
an-d  the  cost  of  which  is  trifling.  The  illustrations,  Figs.  1 
and  2,  show  this  bracket  assembled  and  in  detail.  The  same 
reference  letters  are  used  in  each  illustration  for  correspond- 
ing parts,  so  that  the  construction  of  the  bracket  may  be 
more  easily  understood.  The  small  cast  iron  angle-plate  A  is 
screwed  to  the  wall.  The  top  of  this  plate,  as  shown  in  the 
plan  view.  Fig.  1,  is  serrated  so  that  the  arm  to  which  the 
lamp  is  attached,  will  remain  in  the  desired  position.  These 
serrations  are  cast  in,  and  the  only  machining  done  to  this 
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Fig.  1.    DetaUs  of  tbe  Adjustable  Electric  Light  Bracket  shown  in  Fi^.  2 

piece  is  the  drilling  of  the  screw  holes  for  fastening  it  to 
the  wall  or  window  sill.  The  small  casting  B,  which  is 
attached  to  one  'end  of  the  wooden  arm  C,  has  a  curved  end 
which  fits  into  a  hole  in  A.  A  lA-inch  hole  is  cored  Into  cast- 
ing B,  and  into  this  hole  the  wooden  dowel  C,  which  is  about 
36  inches  long,  is  driven.  As  will  be  seen  by  referring  to 
the  end  view,  the  casting  B  has  a  sharp  V-shaped  projection 
on  the  bottom  of  the  front  end;  this  reste  in  the  serrated 
part  of  the  angle-plate.     The  piece  D.  located  at  the  end,  of 


the  arm  C,  is  of  fiber.  This  is  drilled  1/64  inch  larger  than 
C  to  permit  it  to  slide  back  and  forth  easily.  The  hole 
through  which  the  lamp  wire  passes  is  drilled  at  an  angle 
of  30  degrees,  as  shown  in  Fig.  1,  to  prevent  the  wire  from 
slipping.     A  slot  is  milled  into  this  hole  on  one  side  so  that 


J/ai.7iiHcri',.V.r. 
Fig.  2.    Simple  Design  of  Adjustable  Electric  Light  Bracket 

the  wire  may  be  placed  into  position.  By  raising  the  block, 
as  shon'n  by  the  dotted  lines,  the  lamp  can  easily  be  adjusted 
to  any  height.  H.  Donnerbebg. 

Cincinnati.  O. 


A  BENDING  DIE 

A  type  of  punch  and  die  that  is  adapted  for  bending  at 
right  angles,  edgewise,  soft  steel  strips,  in  size  from  %  XI- 
ineh  to  %  X  1-inch,  is  shown  in  the  accompanying  engrav- 
ing. This  tool  commends  itself  from  the  fact  that  it  is  of 
simple  design,  easy  to  make,  and  that,  in  bending  the  stock. 


Die  for  Bending  Soft  Steel  Strips  Edgevrise 

the  inner  angle  does  not  increase  in  thickness  to  any  appre- 
ciable extent.  When  accurate  work  is  required  and  no  in- 
crease whatever  in  thickness  at  the  bend  is  allowed,  the 
punch  and  die  may  be  locked  together  by  extending  a  part 
of  the  punch  over  the  rear  of  the  die.  This  will  eliminate 
any  tendency  of  the  two  members  springing  away  from  each 
other  in  action.  As  the  stock  bent  in  this  die  was  in  long 
strips  and  extendtd  beyond  the  die.  a  stop  (not  shown)  was 
attached  to  the  side  of  the  bolster.  This  tool  is  run  In  a 
press  with  a  stroke  of  4  inches.  Both  the  punch  and  the  die 
are  planed  at  an  angle  of  ten  degrees  to  fit  the  holder,  and 
they  are  botii  hardened.  Engineee. 


CENTERING  SHAFT  WITH  MILLING  CUTTER 
WHEN  KEYSEATING 
The  micrometer  gage  for  centering  work  with  milling  cut- 
ters, described  by  Mr.  Chapman  in  the  July  number  of 
JIachinery,  would  do  this  work  with  considerable  precision 
were  it  not  for  the  fact  that  in  the  present  rush  and  hurry 
in  manufacturing  probably  80  per  cent  of  fhe  milling  cutters 
do  not  run  perfectly  true  on  the  arbor:  and,  in  that  event, 
there  would  be  great  chance  that  the  accuracy  of  the  microm- 
eter would  be  useless.  Assuming  that  the  cutter  runs  per- 
fectly true,  then  undoubtedly  the  tool  referred  to  is  all  right 
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fi-cmi  a  stauilpoint  of  accuracy;  but  I  feur  that  in  a  majority 
of  sluips.  if  would  be  too  flue  a  tool  to  suit  the  foreman,  who 
is  naturally  supposed  to  be  anxious  to  do  tilings  In  a  hurry. 
I  recall  one  such  foreman,  from  whom  I  received  many  a 
good  lesson  on  economy  and  rapid  production,  and  one  of 
these  was  on  how  to  locate  a  shaft  with  the  cutter  when 
milling  a  spMne  or  key-seat.  This  method  works  equally  as 
well  on  a  planer  as  on  a  milling  machine.  After  the  shaft 
and  the  tool  or  cutter  is  in  place,  start  the  machine  and  either 
plane  or  mill  a  flat  spot  across  the  top  of  the  shaft  as  wide 
or  a  tritle  wider  than  the  key-seat;  then  set  the  tool  by  this 
finished  surface.  For  example,  when  a  shaft  is  to  be  set 
central  with  a  milling  cutter,  the  latter  is  first  sunk  into 
the  work  as  shown  in  the  accompanying  engraving.  The 
shaft  is  then  fed  crosswise  under  the  cutter  and  a  spot  milled 
as  indicated  by  the  dotted  lines  in  the  plan  view.  After  this 
spot  is  milled  a  trifle  wider  than  the  width  of  the  cutter, 
the  work  may  be  set  by  sighting  down  over  the  top  of  the 
cutter   and    adjusting    the    work    until    the   same    amount    of 


Method  of  Setting  a  MiUing  Cutter  Central  with  a  Shaft 

milled  space  shows  at  A  and  B.  The  cutter  should  be  revolv- 
ing while  this  adjustment  is  being  made  so  in  case  it  runs 
out  laterally,  the  high  sides  will  appear  at  the  bottom  in  such 
quick  succession  that  it  may  be  set  the  same  as  a  true  run- 
ning cutter.  After  the  first  shaft  is  located,  the  operator 
should  not  move  the  cross-feed  screw  until  all  of  the  shafts 
are  finished.  Of  course,  on  the  planer  the  locating  spot  will 
have  to  be  machined  for  each  shaft.  This  should  not  be  done 
by  feeding  down  a  broad  nose  tool,  for  while  any  kind  of  a 
tool  may  be  used,  it  must  be  fed  crosswise  in  order  to  finish 
a  surface  which  is  parallel  with  the  planer  platen.  I  have 
used  this  method  for  years  and  find  it  satisfactory  both  in 
regard  to  time  and  -accuracy.  Therefore  I  pass  it  along 
hoping  that  it  may  be  of  help  to  someone. 

Bridgeport,  Conn.  H.  E.  Wood. 


ACCURATE  BORING  ON  THE  HORIZONTAL 
BORING  MILL 

Among  the  standard  tools  of  to-day  in  most  machine  shops 
is  found  the  horizontal  boring  mill,  and  although  not  as  old 
as  the  lathe,  planer,  and  some  others,  it  is  equally  as  neces- 
sary on  some  classes  of  work-as  these  older  and  more  standard 
tools;  but  in  operating  this  tool  the  workman  generally  finds 
great  difficulty  in  obtaining  an  accurate  hole  of  a  very  great 
length,  especially  if  the  equipment,  including  bars  and  guide 
bushings,  are  not  absolutely  new,  in  addition  to  being  accu- 
rate. A  simple  equipment  that  is  generally  used  is  shown  in 
Fig.  1.  The  bar  A  is  made  of  annealed  tool  steel,  and  the 
cutter  B  is  held  in  a  central  position  by  the  wedge  C  and  a 
fitting  on  either  side  of  the  bar.  The  bushing  D  is  bored  to 
fit  the  bar  and  turned  to  suit  the  hole  in  the  yoke  of  the  ma- 
chine. This  bushing  is  held  in  the  yoke  by  two  set-screws 
which'  are  spotted  into  it  to  prevent  any  slip])iiii;  iiv  turning 
without  subjecting  the  bushing  to  any  great  strain.  Here  lies 
the  chief  difilculty  to  which  the  writer  desires  to   draw   par- 


ticular attention,  and  acciiiaiiil    llie  reader  with  a  very  desir- 
able and  successful  remedy. 

As  the  bushing  is  always  in  the  same  position,  a  large  por- 
tion of  the  wear  comes  on  the  bottom.  This  wear,  in  turn, 
allows  the  cutter  to  run  closer  to  the  table  as  it  proceeds  away 
from  the  machine  until  it  reaches  the  yoke;  then  the  work 
receives  the  full  benefit  of  the  worn  or  inaccurate  bushing  and 
a  hole  is  produced  which  is  not  parallel  with  the  table  and 
of  an  elliptical  shape,  the  vertical  axis  being  the  longest  be- 
cause of  the  play  the  bar  has  in  the  bushing.  Even  when 
I  lie  bushing  is  made  a  suitable  running  fit,  a  hole  will  show 
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Fig.  1.    Boring-bar  with  Solid  Bushing 

from  one  to  four  one-thousandths  difference  between  the 
horizontal  and  vertical  axis.  From  the  foregoing  it  is  readily 
seen  that  the  object  required  is  to  maintain  the  bar  in  a  per- 
fectly central  position  with  the  spindle  at  all  times,  just  enough 
freedom  being  provided  to  allow  the  bar  to  turn. 

Fig.  2  shows  a  form  of  split  adjusting-  bushing  which  is 
very  old  in  principle,  but  which  produces  excellent  results 
in  this  case.  The  outside  bushing  A  is  turned  to  suit  the  hole 
in  the  yoke  of  the  boring  mill,  and  it  is  bored  parallel  to 
receive  bushing  B  which,  in  turn,  is  bored  taper  to  receive 
bushing  C,  the  inside  of  which  is  bored  parallel  to  the  exact 
size  of  the  bar.  This  inner  bushing  is  split  in  three  parts. 
Two  washers  or  end  plates  Z)  are  required,  whose  bore  is  1/16 
inch  longer  than  largest  bar;  these  are  each  secured  to  bush- 
ing A  by  four  tap  bolts,  as  shown,  and  they  are  also  drilled 
and  tapped  for  two  set-screws  E,  which  bear  against  bushing 
B.  Two  of  these  set-screws  are  required  on  one  end  for 
tightening   and   two   on   the   other   for   loosening  bushing   B. 

The  pressure  sometimes  applied  on  these  set-screws  is 
enough  to  nearly  burnish  the  bar  with  heat,  when  a  particu- 
larly fine  finish  is  required,  so  that  the  allowance  for  a  run- 
ning fit  is  reduced  to  an  absolute  minimum,  and  the  resulting 
cut  will  be  just  as  true  as  the  machine,  less  the  wear  of  the 


Fig.  2.    Split  Adjustable  Bushing  for  the  Boring-bar 

tool,  which  will  vary  slightly  according  to  the  quality  of  the 
steel  in  the  tool  compared  with  the  material  being  cut;  when 
these  both  agree,  accurate  work  will  result.  The  construeticn 
of  the  device  is  not  confined  to  any  set  dimension  or  taper, 
but  it  is  preferable  that  the  taper  be  quite  abrupt  to  obtain 
quick  adjustment,  to  allow  for  a  large  take-up  for  wear, 
and  to  obviate  too  much  of  a  wedging  effect.  The  different 
diameters  of  bars  are  taken  care  of  by  having  a  number  of 
split  bushings  C,  the  inside  diameters  of  which  correspond 
with  each  bar.  R-  S.  F. 

MILLING    FIXTURE    FOR    SMALL   CYLIN- 
DRICAL WORK 

A  chuck  for  holding  a  small  plug,  a  plan  view  of  which  is 
shown  at  A,  while  grooves  are  being  milled  at  right  angles 
across  its  upper  face,  is  shown  in  the  accompanying  engraving. 
This  chuck  consists  of  a  base  B  which  is  fastened  to  tlie  mill- 
ing table.  On  this  base  is  pivoted  a  cylinder  C  which  is 
threaded  on  the  upper  end,  and  turned  tapering  on  the  inside 
to  receive  a  conical  bushing  D   which  fits  the   taper  of  the 
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cylinder.  This  bushing  is  split  so  as  to  allow  it  to  be  sprung 
together  when  forced  down  by  the  cover  E  which  is  threaded 
to  fit  the  cylinder  C.  This  cover  is  turned  by  means  of  the 
handle  F.  The  taper  of  the  bushing  and  the  recess  in  C 
shouM  be  of  such  an  angle  that  the  two  pieces  will  not  grip 
ffnd  hold  fast.  An  angle  of  from  thirteen  to  fifteen  degrees 
is  about  right.     In  the  lower  part  of  the  cylinder  C  there  are 
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Milliner  Fixture  for  Holding:  the  Plug  shown  in  the  Plan  View  at  A, 
wrhil^  the  Grooves  are  bein^  milled 

four  holes  O  which  serve  for  spacing  the  cuts.  On  the  base  B 
there  is  mounted  a  pin  H  which  is  held  in  one  of  the  holes  G 
by  means  of  the  spring  J. 

The  operation  of  the  fixture  is  as  follows:  By  turning  the 
handle  to  the  left,  the  cover  raises  and  the  bushing  D  slips 
up  and  expands.  The  plug  is  then  dropped  in  place,  as 
shown  by  the  dotted  lines,  and  the  handle  turned  to  the  right, 
which  forces  down  the  cover  C  and  bushing^  D,  causing  the  lat- 
ter to  spring  together  and  grip  the  plug.  A  cut  is  then  taken 
across  the  top.  Then  by  pulling  back  the  pin  H  and  turning 
the  handle  F  to  the  right  until  the  next  hole  G  comes  in  line 
with  the  pin  H  the  work  is  indexed  for  the  next  cut.  Then 
the  handle  is  turned  to  the  left  again,  and  the  plug  released 
and  another  inserted. 

This  chuck  could  be  used  for  many  different  kinds  of  work 
by  having  the  proper  bushings.  E.  B. 


SECURING  CRANK  HANDLES 

The  crank  handles  supplied  by  many  builders  with  their 
machine  tools,  soon  find  themselves  as  much  at  home  on  the 
floor  as  on  the  squared  end  of  a  feed-screw.     In  the  course  of 
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Crank  Handle  with  Pressure  Spring  ^vhich  prevents  it  from  coming  off 

a  year,  a  great  deal  of  time  is  spent  in  picking  up  these 
fallen  handles,  to  which  must  be  added  the  cost  of  new  ones 
to  replace  those  of  cast  iron  which  still  are  sometimes  foisted 
upon  us.  Half  an  hour's  work  will  fix  any  handle  so  that, 
it  will  not  fall  off.     As  seen  by  the  illustration,  a  small  groove 


is  chipped  part  way  through  the  hole  for  the  squared  end 
of  the  screw,  and  a  bent  flat  spring  is  fastened  to  the  handle. 
Unless  the  handle  is  very  loose  on  the  feed-screw,  the  spring 
need  bear  on  the  latter  with  but  little  pressure  to  keep  it  in 
its  place.  Then  it  can  be  slipped  on  and  off  almost  as  readily 
as  without  the  spring,  w^hen  it  is  necessary  to  do  so  to  place 
it  in  a  convenient  position. 

Middletown,  N.  Y.  '     Dox.^ld  A.  Hampsox. 


MAKING  A  VERTICAL  MILLING  ATTACHMENT 

Much  has  been  done  of  late  years  in  the  way  of  developing 
the  vertical  attachment  for  milling  machines,  as  this  little  at- 
tachment permits  one  to  do  a  great  variety  of  work.  There 
are,  however,  thousands  of  milling  machines  in  the  field  to- 
daj-  which  do  not  possess  one  of  the  model  up-to-date  vertical 
attachments,  and  therefore  I  shall  give  a  brief  description  of 
how  one  of  them  was  made  in  a  rush  one  day  when  the  occa- 
sion demanded  it.  As  the  draftsman  and  patternmaker  both 
happened  to  be  on  a  vacation,  it  fell  to  me  to  rig  up  the 
attachment  with  the  things  I  had  at  hand,  w-hich  I  pro- 
ceeded to  do  by  retiring  to  the  casting  house,  where  the  two 
brackets  C  and  the  flanged  casting  D  were  found.  After 
some  more  rooting  around  the  shop  I  dug  up  an  old  pair  of 
miter  gears  that  had  been  discarded  from  an  experimental 
job.  Then,  taking  one  of  the  regular  angle  irons  A  away 
from  a  planer,  I  proceeded  to  lay  out  and  cut  the  radial  slots 
O  shown  in  the  end  view.     These  were  to  allow  the  vertical 
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Vertical  MiUing  Attachment  made  from  MisceUaneous  Scrap 

« 

spindle  to  be  tilted.  During  the  time  this  was  going  on,  an- 
other man  was  boring  out  and  turning  the  casting  D.  but  to 
no  particular  size,  just  enough  metal  being  removed  to  clean 
it  up.  The  feet  of  brackets  C  were  also  planed.  The  angle 
iron  A  was  put  on  a  drill  press  and  drilled  and  bored  to  a 
driving  fit  for  bushing  D.  The  spindle  E  was  neSt  made,  from 
a  piece  of  scrap  shaft,  to  match  casting  D  and  gear  B,  and 
then  collar  H  was  made  to  suit  the  spindle.  When  this  was 
done,  we  were  ready  to  assemble.  To  do  this  it  was  neces- 
sary to  drill  several  holes  in  this 'milling  machine  column, 
and  right  here  is  where  many  of  the  machine  owners  and 
old-school  mechanics  would  have  objected  and  said:  "Don't 
drill  any  holes  in  that  machine;  every  hole  you  drill  knocks 
$10  from  its  value  if  you  ever  want  to  sell  it."  Now  let  me 
say  to  them  that  a  machine  is  in  a  shop  for  the  purpose  of 
earning  all  it  can  for  the  owner,  and  it  is  not  an  ornament  to 
be  kept  nice  so  that  it  will  sell  for  $19  more  some  day.  There- 
fore it  is  up  to  the  foreman  to  get  all  he  can  out  of  every  ma- 
chine, but  of  course  he  has  no  right  to  needlessly  destroy  it. 
Then  again,  in  this  particular  case,  the  vertical  attachment 
would  add  ten  times  more  to  the  value  of  the  machine  than 
the  holes  could  possibly  take  off.  When  assembling  the  at- 
tachment a  makeshift  boring-bar  to  bore  out  the  castings  C 
was  used.  We  had  to  bore  the  holes  larger  and  bush  them 
down  to  match  our  regular  arbor;  the  gear  B  had  also  to  be 
bushed  down.  This  article  is  offered  in  hopes  that  it  may 
possibly  suggest  to  someone  else  a  method  of  getting  around 
some  of  their  milling  machine  troubles.     Of  course  we  know 
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thiH  vertical  attachments  usually  come  now  with  new  nia- 
dilnes,  litit  nevertheless  there  are  thousands  ot  niilliiig  ma- 
chines without  them,  the  owners  ot  which  ilo  not  care  to 
expend  ilie  amount  ol   money  that  one  of  lliom  costs. 

Bridgeport,  Conn.  II    K-  Wood. 

A  SHAPER  FIXTURE 

The  engraving  shows  a  shaper  fixture  used  for  holding  the 
bracket  A  while  the  feet  are  being  planed,  as  indicated  by  the 
finish  marks  /.  This  bracket  rests  upon  tlie  surfaces  B,  and 
it  is  held  in  place  by  jaws  V  and  I),  and  the  pins  A',  which  pre- 
vent the  thrust  of  the  cut  from  shifting  it  endwise.  The  steel 
stationary  jaws  C  are  held  in  place  by  a  tongue  which  is  re- 
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Shaper  Fixture  for  Holding  a  Bracket 


cessed  into  the  jig  body,  and  by  the  fillister  head  screws  as 
shown.  The  steel  jaws  D,  which  are  finished  on  one  end  to  an 
angle  of  45  degrees,  are  forced  against  the  w-ork  by  tightening 
the  cap-screws  G.  The  inside  ends  of  the  jaws  D  rest  upon 
stationary  blocks  F  of  solid  rubber.  Both  sets  of  jaws  are 
hardened,  and  the  working  faces  are  serrated.  This  forms  a 
very  simple  but  effective  way  of  holding  the  bracket,  as  the 
jaws  D  will  have  a  downward  and  an  inward  movement  when 
they  are  tightened,  which,  with  the  serrated  faces,  will  cause 
the  bracket  to  be  gripped  firmly.         Jig  and  Tool  Designer. 


DRIVE  FOR  DRILLS  AND  REAMERS 

Recently  there  have  come  upon  the  market  several  devices 
that  are  designed  to  eliminate  the  tang  troubles  commonly 
experienced    in    connection    with    the    use   of   Morse   standard 

DIMENSIONS  OF  SOCKET  AND  KEY  FOR  MORSE  TAPER  SHANKS 
•WITH  PLAT  SIDE 
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taper  shanks  on  drills  and  reamers  for  severe  service.  The 
apparent  demand  for  some  method  to  increase  tli€  strength  of 
taper  shanks  suggests  that  a  device  which  has  been  in  use  for 
a  number  of  years  in  the  factory  where  the  writer  is  located, 
may  be  of  interest.  The  accompanying  engraving  and  table, 
taken  from  the  writer's  notebook,  gives  the  dimensions  of 
Standard  Morse  sockets  fitted  with  a  key,  whicli  engages  with 
a  flat  side  on  the  drill  or  reamer  shank.  This  key  is  inserted 
by  milling  a  slot  across  the  socket  near  the  end,  so  that  the 
slot   will  cut   through   into  the  tapered  bore.     A  piece  of  flat 


steel,  or  a  Woodruff  key,  is  driven  tightly  into  this  slot,  and 
then  the  outside  of  the  socket,  including  the  projecting  part 
of  the  key,  is  turned  off  for  a  short  distance  from  tlie  end,  and 
a  steel  collar  driven  over  it.  This  collar  retains  the  key  in 
place  and  reinforces  the  socket.  The  slianks  of  the  drills  and 
reamers  are  milled  flat  on  one  side  so  as  to  fit  against  this 
key  when  driven  into  the  socket.  For  milling  the  shanks  so 
tiiey  will  be  Interchangeable,  master  shanks  are  used,  which 
are  put  on  centers  in  the  milling  machine  and  used  to  set  the 
milling  cutter  by.  The  master  shank  is  then  removed  and 
tlie  tool  to  be  milled  put  on  centers  and  milled  with  the  tool 
setting  obtained  from  the  master  shank.  The  flat  on  the  side 
of  the  shank  is  milled  parallel  to  the  axis  of  the  shank.  For 
use  in  connection  with  the  sockets  described,  the  shanks  are 
made  without  any  tang  upon  the  end,  but  in  all  other  respects 
they  are  made  according  to  the  standard  Morse  tapers.  As 
stated,  this  device  has  been  in  use  for  a  number  of  years  and 
the  results  are  satisfactory.  Bruce  C.  McAlpine. 

Jackson,  Mich. 


EFFICIENT  TYPE  OF  MILLING  FJXTURB 

The  fixture  shown  in  the  engraving  was  designed  to  mill 
the  groove  G  in  the  work  which  is  shown  at  A.  This  groove 
is  0.187  inch  wide  and  0.042  inch  deep,  and  it  is  necessary 
that  it  be  central  wUh  the  hole  H  and  at  right  angles  with 
the  face  F.  The  fixture  was  designed  to  hold  two  of  these 
pieces   at   one  time.     It   is  composed   of   a   cast-iron   base   on 


3Iaclaiury,X.Y. 
Mining  Fixture  with  Efficient  Locating  and  Clamping  Devices 

the  top  of  which  is  a  steel  ijlate  held  by  fillister-head  screws 
and  located  by  the  tongues  P.  These  tongues  or  projections 
are  cut  away  in  the  center,  and  into  these  spaces  are  fitted 
the  slides  S  which  carry  a  centering  pin  C.  which  fits  the 
hole  in  the  work.  The  slides,  by  means  of  the  compression 
springs  behind  them,  force  the  face  F  of  the  work  against 
the  shoulder  E  thus  locating  this  face  at  right  angles  with 
the  feed  of  the  table.  When  the  pieces  are  being  placed 
over  the  pins  C,  the  slides  S  are  operated  by  the  thumb- 
plungers  T.  The  T-clamp  U  holds  the  two  pieces  of  work, 
one  on  each  side.  It  is  operated  by  screw  B  through  the 
lever  />.  and  a  spring  underneath  keeps  it  up  when  no  work 
is  in  the  fixture.  The  shaft  A'  upon  which  L  fulcrums  extends 
through  the  fixture  and  it  is  milled  flat  on  opposite  sides  at 
a  point  where  it  passes  through  the  lever,  to  a  little  less 
than  the  width  of  slot  /.  When  this  shaft  is  turned  90  de- 
grees from  the  position  shown,  these  flat  sides  are  in  align- 
ment with  this  slot  and  the  lever  can  then  be  pulled  out  clear 
of  the  clamp  so  that  the  latter  may  be  lifted  out  of  the  fixture. 
The  advantages  of  a  clamp  of  this  style  are  that  it  can  be 
quickly  removed,  thus  makin.g  it  easy  to  brush  nway  chips. 
The  milling  arbor  can  also  be  brought  close  to  the  work, 
thereby  allowing  the  use  of  small  cutlers  when  necessary. 
Alhol,  Mass.  W.  A.  S.vwvi  ii. 
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SHOP  KINKS 


PRACTICAL  IDEAS  FOR  THE  SHOP  AND  DRAFTING-ROOM 

Contributions  of  kinks,  devices  and  methods  of  doing  work  are  solicited  for 

tliia  column.    'Write  on  one  side  of  tlie  paper  only  and 

send  sketcbes  ^pben  necessary 

HOLDER  FOR  THE  INK  BOTTLE 

The  ink-bottle  holder  illustrated 
in  the  April  number  of  Machixebt 
is  very  simila.r  to  one  brought  out 
and  patented  in  Scotland  some 
three  years  ago,  the  difference  being 
that  instead  of  using  a  retaining 
spring  to  hold  the  bottle,  round 
india-rubber  inserts  are  used  in- 
stead. These  rubber  retainers 
are  inserted  as  shown  at  A,  the 
bosses  B  on  the  side  of  the  base  being  drilled  to  receive  them. 

Bottle  Holdeb. 
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SCRIBER  FOR  SMALL  HOLES 
It  is  sometimes  necessary  to  scribe  holes  in  places  where 
an  ordinary  scriber  cannot  be  used,  as  through  holes  1/16  inch 
diameter  in  a  thick  piece  of  metal.  I  overcame  this  difficulty 
by  using  a  jewelers'  pin-vise,  with  a  darning  needle  held  in  it 
for    a    scriber.     The    darning    needles    used    are    about    four 


inches  long  and  0.040  inch   in   diameter.     These  needles  cost 
five  or  six  cents  a  dozen  and  they  can  easily  be  replaced  when 
one  Is  broken  or  dulled.     1  have  shown  this  scriber  to  fellow 
tool-makers,  and  it  is  readily  adopted  wherever  shown. 
Passaic.  N.  J.  L.  Rosexthal. 


DRAFTING  TABLE  PENCIL-HOLDER 
The  pencil  holder  shown  in  the  illustration  may  be  made 
of  either  wood,  or  aluminum.  A  very  pretty  effect  is  secured 
by  making  it  of  li-inch  strips  of  maple  and  cherry  alternat- 
ing. As  an  eight  degree  tilt  is  a  convenient  one  for  a  table, 
this  holder  is  made  with  the  same  angle  so  as  to  keep  the 
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pencils  from  slipping  out.  By  having  sandpaper  on  the  bot- 
tom, it  can  be  used  on  a  table  that  is  considerably  tilted  by 
turning  it  around  and  having  the  cleat  down.  Most  all 
draftsmen  are  subject  to  annoyances  arising  from  having  their 
pencils  and  pens  scattered  all  over  the  table;  this  holder,  as 
can  readily  be  seen,  will  remedy  that. 

Three  Rivers,  Mich.  E.  G.  Peteesox. 


RESTORING  OVER-EXPOSED  BLUE-PRINTS 
The  average  drafting  office  cannot  keep  a  boy  constantly 
making  prints,  and,  consequently,  when  the  boy  is  started 
tracing  and  intends  to  keep  an  eye  on  the  printing  frame, 
the  print  is  often  sadly  neglected.  Finding  that  in  time  this 
waste  of  paper  was  quite  an  expense  item,  we  bought  a  quar- 
ter pound  of  potassium  bi-chromate  (a  reddish  crystal),  dis- 
solved it  In  a  gallon  of  water,  and  placed  the  solution  in  a 
tray  beside  the  wash  tank.  If  a  print  is  overexposed  or 
"burned,"  it  is  first  placed  in  this  solution  and  then  washed 
in  clear  water;    in  this  way  we  seldom  lose  a  print  because 


of  overexposure.  It  is,  of  course,  possible  to  so  burn  a  print 
that  it  cannot  be  bleached,  but  the  ordinary  burn  of  from  two 
to  ten  times  the  required  exposure,  responds  to  the  above 
treatment.  The  solution  keeps  indefinitely,  if  a  few  crystals 
and  also  water  are  occasionally  added  when  required. 

Rochester,  N.  Y.  Ralph  W.  D.\.vis. 
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ADJUSTABLE  SLOT-FINISHING  TOOL 

The  accompanying  engrav- 
ing, which  is  self-explanatory, 
shows  an  adjustable  slot-fin- 
ishing tool  for  the  planer. 
When  much  of  this  work  Is  / 
done,  the  dulling  of  the  side 
edges  will,  in  a  few  days, 
cause  the  tool  to  cut  small, 
which,  when  the  slots  have 
to  be  exact,  can  be  on!y  reme- 
died by  forging.  An  adjust- 
able finishing  tool  like  this 
one  will  stay  out  of  the 
blacksmith  shop  a  dozen  times  as  long  as  a  solid  tool. 

Middletown.  N.  Y.  Donald  A.  Hampsox. 
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AN  EXTENSION  DRILL 
The  accompanying  illustration  shows  a  way  of  making 
small  extension  drills,  that  may  be  new  to  some.  In  the 
extension  rod  a  hole  is  first  drilled  which  is  a  snug  fit  for  the 
shank  of  the  drill  to  be  used.  Then,  after  measuring  the- 
depth  of  this  hole  and  marking  it  on  the  outside  of  the  rod, 
a  slot  is  filed  at  the  farther  side  of  the  mark  half  way  through 
the  extension  rod,  so  that  it  just  meets  the  bottom  of  the 
hole.     This  slot  should  be  approximately  as  wide  as  the  diam- 


eter of  the  drill.  Next,  the  shank  end  of  the  drill  is  filed 
to  the  center  for  a  distance  equal  to  the  width  of  the  slot. 
After  the  drill  is  pressed  into  the  extension  rod  as  shown, 
it  is  ready  for  use.  In  this  way  an  extension  drill  can  be- 
made  much  more  quickly  than  by  the  old  soldering  method, 
and  after  using,  it  may  be  easily  pulled  apart  without  injury 
to  the  drill.  Chesteb  L.  Lucas. 

East  Saugus,  Mass. 


TO  REMOVE  BROKEN  WOOD  SCREWS  AND  NAILS 
Perhaps  nothing  is  more  exasperating  to  the  amateur  wood 
v.orker  than  to  have  a  wood  screw  break  in  hard  wood  just 
before  it  is  screwed  home,  or  to  break  off  a  nail  where  another 
nail  must  be  driven.  Such  accidents  are  particularly  provok- 
ing to  a  machinist.  His  experience  on  metal  work  is  not  of 
much  assistance  to  him  in  overcoming  such  dilemmas,  and 
to  such  the  following  kink  is  worth  description.  Secure  a 
brass  or  steel  tube  slightly  larger  than  the  shank  of  the 
broken  screw.  File  teeth  in  the  end  and  give  them  the  proper 
set,  bending  alternate  teeth  out  and  in.  You  thus  are 
equipped  with  a  hollow  drill,  which  can  be  slightly  squared 
at  the  other  end  to  fit  a  carpenter's  brace.  With  this  tool 
the  wood  surrounding  the  broken  screw  can  be  trepanned 
out;  the  hole  should  then  be  filled  with  a  plug  of  the  same 
wood  set  in  glue.  After  the  glue  has  set  a  hole  can  be  bored 
and  a  new  screw  can  be  put  in,  and  no  one  will  be  the  wiser. 

M.  E.  Caxek. 
*     *     * 

The  principal  buildings,  bridges,  and  other  municipal  struc- 
tures of  New- York  will  be  ablaze  with  lights  during  the  Hud- 
son-Fulton celebration.  All  bridges  and  principal  buildings 
are  outlined  with  rows  of  eight-candle  power  electric  lights. 
and  1,500,000  lamps  have  been  strung.  The  incandescent 
lights  alone  amount  to  12.000.000  candle  power,  and  will  re- 
quire about  42,000,000  watts  or  56.000  horse-power.  Beside  the 
incandescent  lamps  there  will  be  flaming  arcs  and  other  lamps 
of  great  power.  The  illumination  will  continue  every  night 
from  September  25  to  October  9  from  6:30  to  12:30. 


NEW   MACHINERY  AND  TOOLS 


A  MONTHLY   RECORD   OP   APPLIANCES   FOR   THE   MACHINE   SHOP 


BATH  DUPLEX  INTERNAL  GRINDING 
MACHINE 

An  iiiiiirovoiiu'ut  on  the  liiiiJlox  iultrnal  griiiillug  machine 
brought  out  by  the  Bath  Grinder  Co.,  of  Filchburg,  Mass., 
which  was  mentioned  in  a  note  in  the  April,  1909,  issue  of 
Machinery,  has  recently  been  placed  on  the  market.  This 
improvement  embodies  a  number  of  new  and  interesting  fen- 


Fig.  1.    Bath  Duplex  Internal  Grinding^  Machine,  having  Two  "WTieel-spindle  Heads 

tures  which   are   illustrated   in   the   accompanying  half-tones, 
Figs.  1  to  4  and  in  the  line  engraving  Fig.  5.     This  machine 
is  distinctly  a  new  departure  in  internal  grinding  machines, 
and  places  internal  grinding  on  as  practical  a  basis  as  that 
which  external  grinding  has  achieved  during  the  last  decade. 
General  Features 
The  principal  advantage  of  the  Bath  duplex 
grinder  is  that  the  arrangement  of  the  grind- 
ing  spindles    and    the   work-holding    head    or 
heads  makes  it  possible  to  gain  considerable 
time  in  the  grinding  and  gaging  of  internal 
work;    two  pieces  can  be  ground  on  the  ma- 
chines  simultaneously,    and    it    is   not    neces- 
sary to  shift  the  reciprocating  slide  in  order 
to    gage,   insert   or   remove   the   work.      It   is 
possible  to  use  two  grinding  wheels  at  once, 
one   operating   from    each    end    of   the   work. 
It  is  also  possible  to  use  a  number  of  grind- 
ing wheels   mounted   on   a  supported   spindle 
between     the     two     grinding    heads,    and    to 
quickly  grind  the  inside  of  a  sleeve  or  bush- 
ing   by    having    one    wheel    after    the    other 
enter  the  work,  the  previous  wheel,  of  course, 
leaving  the  work  before  the  next  one  enters. 
This  saves  considerable  time  over  the  neces- 
sity of  reversing  the  reciprocating  table   for 
each  cut,  as   is  necessary  with  grinding  ma- 
chines of  the  common  type. 

The  novel  featui-e  which  distinguishes  this 
machine,  in  particular,  from  other  designs,  is 
that   the   grinding   wheels   and   spindles   pass 
in   through    the    back   end    of   the   head-stocU 
spindle   as   shown   in   Figs.   2   and    !J,   instead 
or  running  into  the  head-stock  spindle  from  the  front  as  in 
other   grinders.     Internal    grinding   has   commonly   been   con- 
sidered as  a  slow  process  when  a  large  amount  of  stock  has 
to  be  removed,   but  this  objection  is  effectively  overcome  by 
the  innovations  in  this  design,  and  a  considerable  Increase  in 
production   has  thus  been  made  possible. 


Fig.  1  shows  the  mailiine  set  up  for  grinding  bushings 
held  in  four-jaw  chucks,  one  chuck  being  mounted  on  each 
end  of  the  head-stock,  and  the  grinding  heads,  wheels,  and 
wheel  spindles  being  shown  one  on  each  side  of  the  head- 
stock.  In  l''ig.  L'  (he  machine  is  shown  especially  fitted  up 
for  automobile  woik,  and  is  set  up  for  grinding  the  bores  of 
spur  gears.  In  front  of  the  machine  on  the  floor,  a  variety 
of  work  thai  has  been  ground  on  this  machine  is  illustrated. 
The  spui'  gear  standing  on  Its  face  in  front 
of  the  machine  is  one  of  the  pieces  being  ground 
at  the  moment  in  the  machine.  In  this  case, 
two  head-stocks  are  niounted  on  tne  table,  the 
spindles  of  these  head-stocks  being  8  inches  in 
diameter.  The  object  of  the  large  head -stock 
spindle  is  to  make  it  possible  to  grind  large  work, 
up  to  6  inches  in  diameter,  by  holding  it  inside 
of  the  chuck  spindle,  thereby  absorbing  and 
eliminating  the  vibration  and  the  twisting 
stresses .  when  the  wheel  is  brought  against  the 
work. 

In  front  of  the  machine  to  the  left  of  the  hand- 
wheels  is  shown  the  reverse  lever.  This  lever, 
by  being  turned  one-quarter  of  a  revolution,  auto- 
matically stops  the  machine  at  the  end  of  its 
stroke,  and  also  reverses  the  reciprocating  slide. 
The  operator  does  not  need  to  wait  to  operate 
the  lever  until  the  slide  reaches  the  end  of  the 
stroke,  but  can  turn  the  knob  at  any  time  during 
the  stroke  at  the  end  of  which  it  is  wanted  to 
stop  the  machine  automatically.  When  the  ma- 
chine is  stopped,  the  end  of  the  work  in  one  of 
the  head-stocks  is  exposed  lo  view,  and  is  in  po- 
sition to  be  gaged  instantly.  To  gage  the  work 
held  in  the  opposite  head-stock,  the  reverse 
lever  is  pushed  over,  which  brings  the  other  head  in  posi- 
tion to  gage.  The  general  relation  of  work  and  spindles  is 
plainly  shown  in  Fig.  5.     The  distance  between  the  two  head- 


stocks  is  sufficient  so  that  when  one  of  the  spindles  is  in  the 
position   shown   with   the  wheel   to   the  right   just   projecting 


Fig.  2. 


Bath  Internal  Grinder  Specially  Equipped  tor  Automobile  Work 

through  the  work  and  head-stock,  the  work  In  the  other  head- 
stock  can  be  easily  removed  and  a  nfew  piece  of  work  mounted 
in  position  for  operation.  It  will  be  also  noticed  that  con- 
siderable time  Is  saved  by  this  construction  when  gaging  the 
work,  as  It  is  not  necessary  to  move  the  reciprocating  slide 
away  from  the  head-stock  in  order  to  measure  the  size,  as  Is 
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required  in  Internal  grinding  machines  of  general  design; 
the  time  consumed  in  measuring  two  pieces  of  work  is  prac- 
tically no  more  than  that  required  for  measuring  one  In  a 
single-spindle  machine. 

Head-stock  and  Spindle  Heads 
The  head-stock  spindles  are  driven  directly  from  a  drum 
counter-shaft,  the  same  as  in  ordinary  grinding  machines, 
the  only  difference  being  that  one  belt  is.  of  course,  required 
for  each  head-stock.  The  grinding-wheel  spindles  are  driven 
by  a   belt  from   drums   provided  directly   on  the  machine  as 


Fig.  3.    Assembled  and  Dismounted  Head-stock  and  Parts 
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Fig.  4.    A  Set  of  Grinding  Spindle  Extensions  for  the  Duplex  Grinder 

shown,  the  shafts  on  which  these  drums  are  mounted  being 
provided  with  small  pulleys  driven  directly  from  the  counter- 
shaft. Thus  the  complete  machine  is  driven  by  a  two-piece 
counter-shaft,  one  for  furnishing  the  power  for  the  wheel- 
spindles  and  one  for  the  head-stocks,  in  a  manner  similar  to 
that  of  the  ordinary  type  of  grinders. 

Each    of   the   grinding-spindle    heads    is    provided    with    an 
automatic   sizing  feed   so   that   the  wheels   can   be  fed   up  to 


feed.     An   adjustment   is   also   provided   for   the   variation   in 
the  diameter  of  the  wheels. 

The  spindle-heads  are  carried  on  two  long  narrow  slides 
instead  of  as  formerly  on  one  wide  slide.  On  account  of  this 
construction  the  wheel-head  is  much  more  rigidly  mounted 
and  the  deflection  commonly  met,  due  to  the  pressure  of  the 
grinding  wheel,  is  largely  eliminated.  The  narrow  slides  on 
which  the  spindle-heads  are  carried  are  mounted  on  a  beam 
so  that  the  spindle-heads  can  be  placed  in  position  longitudi- 
nally instead  of  moving  the  head-stock  or  vice  versa. 

In  Fig.  3  are  shown  the  two  head- 
stocks  shown  in  Fig.  2  with  one  of  the 
head-stocks  disassembled  to  show  the 
method  of  holding  the  spring  chucks.  The 
four-jawed  chuck  is  mounted  in  the 
same  manner.  At  the  outer  end  of  the 
spring  chuck  there  are  four  hardened 
steel  jaws,  which  are  det.achab!e  and 
which  can  be  changed  according  to  the 
diameter  or  size  of  work;  special  chuck 
jaws  may  also  be  furnished  for  holding 
either  bevel  or  spur  gears  on  the  pitch 
line.  The  jaws  are  ground  on  the  ma- 
chine so  that  they  are  absolutely  true 
with  the  spindle.  The  head-stocks  shown 
in  the  illustrations  are  for  straight  work 
only,  but  swivel  nead-stocks  of  the  type 
shown  in  Fig.  5  are  furnished  if  re- 
quired, so  that  straight  or  taper  work 
can  be  ground,  the  tapers  being  set 
at  any  angle  required.  As  the  heads  are 
entirely  independent  of  one  another,  a 
straight  hole  can  be  ground  in  one  head 
while  a  taper  hole  is  being  ground  in 
the  other.  A  traveling  diamond  is 
mounted  on  the  top  of  the  head-stock  for 
truing  the  wheel  whenever  necessary. 
The  reciprocating  slide  is  run  at  a 
speed  of  from  2  to  12  feet  per  minute.  It  has  five  changes 
of  speed  and  is  operated  by  a  gear  box  underneath  the  cross- 
slide  on  the  left-hand  side,  as  shown  in  Figs.  1  and  2,  and  is 
controlled   by   a  single   lever. 

Grinding-  Spindles 
In  Fig.  4  is  shown  a  set  of  seven  grinding  spindles.    The  set 
of  two  spindles  at  the  right,  shown  mounted  on  the  extension 
arbcr.  are  the  two  spin^Hes  shown  in  use  in  Fig.  2.     The  other 
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Fig.  5.    Section  and  Elevation  of  Head-stoclis  and  'Work  and  Relation  of  Head-stocks  to  the  Grinding  WTieels 


the  work  independently  of  one  another.  The  automatic  feeds 
are  operated  by  hinged  arms  which  come  in  contact  with  the 
ends  of  square  rods  on  the  head-stock,  thus  causing  the  auto- 
matic feed  to  be  operated  the  same  as  the  power  automatic 
feed  on  grinders  in  general.  Each  spindle-head  has  a  sizing 
device  so  that  each  slide  can  be  set  to  remove  a  pi-edeter- 
mined  amount  of  stock,  and  when  the  required  size  has  been 
reached  the  automatic  throw-out  arrangement  disengages  the 


spindles  complete  a  special  set  furnished  for  automobile  work, 
having  lengths  and  diameters  to  suit  the  work  to  be  ground. 
The  extension  arbor  is  attached  to  the  wheel-head  by  fillister- 
head  screws.  Into  this  extension  is  threaded  the  secondary 
extension  provided  with  a  hexagon  head  on  its  end.  This 
extension  contains  the  bearings  for  the  spindle  proper,  which 
revolves  inside  and  which  is  driven  from  the  main  spindle 
by  means  of  a  projecting  key  or  tongue  on  the  end,  engaging 
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Into  a  squnre  slot.  In  the  I'lul  of  the  main  splnille.  Thu 
hexagon  head  on  the  secondary  extension  Is  a  feature  which 
was  provided  for  special  reasons.  In  changinK  these  spin- 
dles, the  operator  of  the  machine  many  times  loses  the  span- 
ner wrenches,  ami  to  avoid  inconvenience,  a  iiuinlicy-wrencli 
can  be  used  which  at  the  same  time  assures  that  the  spindle 
will  he  tightened  up  firmly. 

The  machine  is  also  furnished  willi  a  supported  spindle 
that  can  be  mounted  at  each  end  in  the  spindle-heads  and  on 
whicli  can  be  mounted  from  one  to  six  grinding  wheels.  For 
example,  in  grinding  a  bushing  2  inches  long,  the  wheels 
would  be  spaced  apart  the  length  of  the  hushing,  and  all  six 
could  pass  through  the  bushing  before  being  reversed.  An- 
other method  that  can  be  advantageously  used  Is  to  hold  the 
work  to  be  ground  in  the  spring  collet  and  use  the  two  single- 
ended  grinding  wheels  brought  up  together  and  grinding  at 
the  same  time,  removing  the  stock  within  0.001  or  0.002  inch 
Of  size.  After  this  is  done,  one  of  the  wheels  can  be  stopped 
and  the  hole  finish  ground  with  a  single  wheel.  Still  another 
method  advantageously  used  on  this  grinder  is  to  employ  a 
ccarse  wheel  on  the  one  head  for  roughing  and  a  fine  wheel 
on  the  other  head  for  finishing  the  same  piece  of  work.  Parts 
like  tliose  for  pneumatic  hammers  which  have  four  bearings 
to  be  ground  concentric  with  each  other  can  be  ground  with- 
out reversing  the  work  when  once  mounted,  and  the  work  can 
be  gaged  from  either  end  of  the  chuck. 

The  amount  of  power  consumed  by  the  grinder  is  2.7  H.  P. 
By  means  of  a  brake  provided,  it  is  possible  to  stop  the  ma- 
chine in  four  seconds  with  the  belts  at  full  speed.  The  ma- 
chine in  general  has  been  rigidly  designed  so  that  It  is  possi- 
ble to  use  larger  and  wider  wheels  and  remove  a  larger 
amount  of  stock  than  with  former  designs. 

Some  examples  of  the  capacity  of  the  machine  may  be  inter- 
esting. Some  manganese  car  wheels  having  a  bore  of  3%- 
inch,  G  inches  long,  were  ground  in  55  minutes  each,  remov- 
ing 5  32  inch  of  stock  with  a  single  spindle  from  a  rough- 
cored  hole.  A  lo/lG-inch  hole,  1%  inch  long,  can  be  ground 
in  two  minutes  with  a  single  spindle  removing  from  0.006  to 
O.OOS  inch  of  stock. 


IH-oviilcd  with  a  felt  oiler,  thus  securing  sulllcii'nt  lubrica- 
tion. An  oil  pan  Is  also  placed  under  each  worm-gear  to  re- 
turn any  oil  to  the  worm  oiling  cases.  The  final  drive  Is 
obtained  through  spur  gearing  and  by  means  of  a  three-step 
cone  pulley  having  wide  steps  for  a  belt  of  sufftcient  size. 

A  positive  gear  feed  similar  to  that  furnislied  with  the  com- 
pany's regular  line  of  drills  is  provided.  Tliis  feed  is  driven 
directly  from  the  main  spindle,  four  changes  are  provided, 
and  (he  entire  gearing  mechanism  is  encased  in  a  feed  gear 
box.  The  vertical  worm  is  thrown  into  engagement  with  the 
ijhosphor  bronze  gear  encased  in  the  worm-wheel  shell,  by 
means  of  a  small  lever  directly  In  front  of  the  operator,  and 
an   adjustable   automatic  stoji   is  provided   for  the  disengage- 


HOEFEB  VERTICAL  TWO-SPINDLE  CYLINDER 
BORING  MACHINE 

Considerable  attention  has  been  given  by  the  Hoefer  Manu- 
facturing Co..  Freeport,  111.,  to  the  requirements  of  automo- 
bile manufacturers  for  a  satisfactory  cylinder  boring  machine. 
Such  a  machine  must  be  able  to  finish  the  worlc  both 
rapidly  and  accurately,  and  in  order  to  accomplish  these  two 
objects  the  company  has  designed  a  very  heavy  two-spindle 
vertical  automobile  engine  cylinder  boring  machine,  an  illus- 
tration of  which  is  shown  in  the  accompanying  engraving. 

The  two  heavy  spindle  heads  are  gibbed  to  a  short  stiff 
cross-rail.  The  right-hand  spindle  is  solidly  bolted  to  the  rail 
and  doweled  with  taper  pins,  while  the  left-hand  spindle  is 
adjustable  by  means  of  a  screw  operated  by  a  hand-wheel, 
this  adjustment  providing  for  the  variations  in  center  dis- 
tances in  different  sizes  of  engines.  Tapered  holes  are  pro- 
vided in  the  adjustable  head  so  that  when  jigs  have  been 
made  for  various  sizes  of  engines,  these  holes  can  be  drilled 
through  into  the  cross-rail  and  pins  inserted,  thus  providing 
positive  stops  for  each  size  of  engine  cylinders,  and  a  saving 
of  time  in  locating  the  heads  for  each  side. 

The  bearing  of  the  spindle  sleeve  is  slotted  so  as  to  provide 
for  wear.  The  spindles  themselves  are  made  of  high-grade 
crucible  spindle  steel,  chosen  with  particular  regard  to  its 
toughness,  and  are  accurately  ground  so  as  to  minimize  the 
wear  and  insure  the  maintenance  of  accuracy,  and  are  pro- 
vided with  No.  5  Morse  taper  sockets.  The  spindle  sleeves 
are  bushed  with  interchangeable  phosphor  bronze  bearings, 
which  can  easily  be  replaced.  The  thrust  bearings  are  also 
made  of  phosphor  bronze.  The  spindles  are  driven  through 
a  pair  of  large  double-threaded  worms  meshing  with  phosphor 
bronze  worm-gears,  the  studs  of  which  are  gromid  and  run 
In  copper-hardened  babbitt  bearings.  A  substantial  key  in 
the  driving  worm-gear  engages  In  a  keyway  in  the  spindle 
and  insures  that  the  drive  is  ample  for  any  work  within  the 
rangf  of  the  machine.     The  worms  are  encascil  in  an  oil  pan 


Two-spindle  "Vertical  Automobile  Engine  Cylinder  Boring  Machine, 
built  by  the  Hoefer  Mfg    Co.,  Freeport.  lU, 

nient  of  the  power  feed  at  any  predetermined  point.  A  long 
cross-spindle  with  teeth  cut  the  entire  length  drives  both 
spindles  uniformly. 

The  table  is  made  exceptionally  deep  vertically,  to  give  it 
the  necessary  stiffness,  and  prevent  springing  when  jigs  are 
clamped  to  it.  The  bearings  in  the  saddle  are  large,  and 
proper  provision  is  made  for  lubrication,  the  oil  holes  being 
in  the  front  of  the  machine  for  convenience  in  oiling.  The 
traverse  of  the  table  is  obtained  by  means  of  a  coarse  lead- 
screw  or  by  a  rack  and  pinion,  according  to  the  requirements 
of  customers.  The  table  is  gibbed  to  a  rigid  knee,  which  be- 
sides having  ample  vertical  depth,  is  also  provided  with  two 
supports  in  addition  to  the  elevating  screws.  The  beariregs 
are  wide  both  in  the  saddle  and  on  the  column,  and  stout  ribs 
resist  the  twisting  strains  brought  to  bear  upon  the  knee 
when  the  table  is  heavily  loaded  and  at  the  end  of  the  travel. 

The  method  of  operating  the  machine  is  very  rapid  and 
simple.  Four  units  of  two  cylinders  each  can  be  placed  in  a 
pi-operly  desigiK'd  jig.  and  cylinders  Nos,  t  and  3,  for  instance. 
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are  bored  simultaneously.  Then  the  table  is  moved  over  and 
cylinders  Nos.  2  and  4  are  bored.  While  the  process  of  bor- 
ing these  cylinders  takes  place,  cylinders  5,  6,  7  and  8  are 
placed  in  position  in  the  jig.  As  soon  as  the  work  is  com- 
pleted on  the  first  set  of  two  units,  the  table  is  set  over  so 
that  cylinders  Xos.  5  and  7  can  be  bored,  and  then  Nos.  6  and 
8.  Meanwhile  new  cylinders  are  placed  in  the  jig  on  the 
opposite  end  of  the  table.  Thus  a  practically  continuous 
process  of  boring  is  made  possible.  The  method,  as  described. 
Insures  great  accuracy  in  the  alignment  of  the  bores. 

The  total  height  of  the  machine  from  the  floor  to  the  top 
of  the  column  is  110  inches,  and  the  maximum  distance  from 
spindle  to  table  39  Inches.  The  maximum  distance  from  cen- 
ter to  center  of  the  spindles  is  19  inches,  and  the  minimum 
9i'o  Inches,  the  distance  from  the  column  to  the  center  of  the 
spindle  being  12i.l,  inches.  The  vertical  feed  of  the  spindle  is 
19  inches,  and  the  feeds  per  revolution  of  spindle  are  0.062. 
0.125,  0.1S7  and  0.2.50  inch.  The  size  of  the  table  is  IS  x  56 
Inches,  and  the  floor  space  52  x  58  inches.  The  net  weight  of 
the  machine  is  8,000  pounds. 


THE    COIT    TWENTIETH-CENTURY   BALL- 
BEARING DRILL  CHUCK 

The  drill  chuck  shown  herewith  is  made  by  the  Standard 
Machinery  Co.,  Mystic,  Conn.  As  may  be  surmised  from  a 
study  of  the  parts,  shown  disassembled  in  Fig.  2,  it  is  of  the 
type  in  which  the  jaws  are  tightened  on  the  drill  by  the  re- 
sistance required  to  drive  it.  There  is  thus  no  possibility  of 
its  slipping,  as  the  drive  is  proportioned  to  the  work  re- 
quired of  it. 

The  chuck  consists,  as  may  be  seen,  of  a  taper  shank  or" 
mandrel  (forming  an  integral  part  of  the  tool),  a  knurled 
shell  or  jaw  holder  free  to  revolve  on  the  mandrel  against  a 


Big.  1.    Coit'a  BaU-bearlng  DriU  Chuck,  made  by  the  Standard 
Machinery  Co..  Mystic,  Conn. 

ball  thrust  bearing,  a  collar  provided  with  slots  for  the  heads 
of  the  jaws,  and  the  jaws  themselves.  The  parts,  it  will  be 
seen,  are  few,  simple  and  of  strong  design.  In  operation,  the 
turning  of  the  knurled  sleeve  of  the  assembled  chuck  with 
its  jaws,  rotates  also,  on  the  threaded  mandrel,  the  collar  in 
which  the  heads  of  the  jaws  are  contained.  As  the  collar  is 
thus  screwed  in  or  out  on  the  mandrel,  the  jaws  are  screwed 
in  or  out  of  the  chuck,  and  thus  released  or  tightened  on 
the  work. 

The  use  of  a  right-hand  thread  on  the  shank  makes  the 
chuck  self-tightening  for  a  right-hand  drill.  If  the  drill  is 
barely  caught  in  the  jaws,  the  moment  it  strikes  the  work, 
resistance  to  turning  is  offered,  and  the  rotation  of  the  whole 
chuck  sleeve  and  jaw  is  arrested.  This  screws  the  collar  out 
on  the  mandrel,  pushes  the  jaws  forward,  and  thus  tightens 
the  grip.  Any  increase  of  resistance,  accompanied  by  a  corre- 
sponding slippage  of  the  sleeve,  is  met  by  an  immediate 
strengthening  of  the  hold. 

In  spite  of  this  positive  drive,  the  operator  can  release  the 
drill  with  a  gentle  twist  on  the  knurled  sleeve.  This  easy 
release  is  made  possible  by  two  things:  first,  the  use  of  the 
ball  thrust  bearing;  and  second,  the  small  diameter  of  the 
thread  by  which  the  adjustment  is  effected.  This  small  diam- 
eter reduces  the  friction,  and  thus  prevents  jamming  the 
chuck,  no  matter  how  strong  the  drive.  It  is,  in  fact,  the 
practice  of  the  workmen,  in  using  this  chuck,  to  insert  and 
remove  drills  while  the  spindle  is  running,  at  all  except  the 
highest  speeds. 

Attention  should  be  called  to  a  number  of  points  in  the 
general  design  of  the  chucic.  The  end  of  the  mandrel  has  a 
bearing  in  the  sleeve,  making  a  stiff  unyielding  journal  for 
the  turning  of  the  one  on  the  other.     The  jaws  seal  the  only 


possible  entrance  for  grit  and  chips  into  the  interior,  which 
is  thus  protected  from  injury  and  wear.  One  application  of 
oil  will  last  almost  indefinitely.  The  mandrel  is  a  part  of 
the  chuck,  and  is  sold  as  such,  so  the  expense  of  making  it 
is  saved.  It  will  be  furnished  with  any  suitable  taper,  or 
with  a  straight  shank.  The  separate  jaws  can  be  removed  or 
inserted  without  taking  the  chuck  apart. 


Pig.  2.    Chuck  Disassembled,  bhowing  Farts  and  Simplicity  of  Constructjon 

Perhaps  the  most  valuable  feature  of  a  tool  of  this  kind  is 
the  saving  of  the  drills.  Since  there  is  no  slip,  the  shanks 
are  protected  from  marring  and  stripping,  and  their  useful 
life  is  greatly  lengthened.  It  is  possible  to  drill  to  a  reason- 
able depth  also  with  an  old,  short  drill,  as  a  very  short  drive 
in  the  chuck  jaws  does  as  well  as  a  longer  one. 

These  tools  are  made  with  great  care,  to  judge  from  what 
can  be  seen  on  a  visit  to  the  factory.  Special  pains  are  taken 
to  make  them  accurate  and  interchangeable.  Five  sizes  com- 
prise the  complete  line,  ranging  as  fo.llows:  No.  1,  0  to  13/64 
inch;  No.  2,  0  to  21/64  inch;  No.  3,  0  to  17/32  inch:  No.  4, 
1/16  to  3/4  inch;  and  No.  5,  5/16  to  1  inch. 


SMART  ROUND  ADJUSTABLE  DIE 

The  accompanying  engraving  shows  the  design  of  a  line- 
of  improved  round  adjustable  dies  made  by  the  A.  J.  Smart 
Mfg.  Co.,  Greenfield,  Mass.  The  dies  are  sawed  through  oa 
one  side  as  usual,  while  the  opposite  side  is  drilled  out  and 
spring  tempered,  leaving  but  a  small  portion  of  the  metal. 
As  seen  from  the  illustration,  the  adjustment  of  this  die  con- 
sists of  a  taper-headed  screw,  provided  with  the  required  de- 


Round  Adjustable  Die  of  Improved  Design,  made  by  the  A.  J.  Smart 
Mfg.  Co.,  Greenfield.  Mass. 

gree  of  taper  to  insure  a  quick  and  positive  adjustment.  This 
screw  enters  into  a  cone-shaped  nut  of  the  same  taper  as  the 
head  of  the  screw.  When  the  screw  is  turned  to  the  left, 
the  head  will  rise  relatively  to  the  nut  and  the  spring  temper 
causes  the  die  to  close,  thus  making  it  cut  a  smaller  size. 
By  turning  the  adjusting  screw  to  the  right,  the  screw  enters 
further  into  the  nut,  and  on  account  of  its  taper  head,  it  spreads 
the  die  open  so  that  it  will  cut  a  larger  size.  One  of  the 
principal  advantages  of  this  die  is  that  it  can  be  adjusted  from 
the  face  without  being  removed  from  the  holder  in  which  it  is 
used.  These  dies  are  made  with  13/16,  1,  1  15/32,  1  12  and 
2-inch  outside  diameters. 
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NEWTON  TWO-SPINDLE  LOCOMOTIVE  FRAME 
DRILLING  MACHINE 

The  accompanying  half-tones,  Figs.  1  and  2,  illustrate  a  new 
■design  of  two-splndle  drilling  machine  recently  brouglit  out 
liy  the  Newton  Machine  Tool  Works,  Inc.,  Philadelphia,  Pa. 
This  machine  has  been  designed  with  the  objoct  in  view  of 
giving  it  siitflcient  range  and  flexibility  of  oper;ili(in  for  work 


The  spindles  are  driven  by  individiiul  Ul  liorse-power  elec- 
tric variable  speed  motors,  the  speed  variation  being  from 
300  to  1,200  revolutions  per  minute.  The  motion  is  transmit- 
ted from  the  motor  shaft  to  the  horizontal  driving  shaft  by 
spur  gears.  On  the  driving  shaft  is  mounted  a  double  train 
of  bevel  gears,  and  from  here  the  power  is  transmitted  to 
the  vertical  shaft  on  which  the  spur  back-gears  are  moupted. 
giving  two  changes  of  speed  in  addition  to  the  range  of  speed 
changes  of  the  motor.  The  bracket  on  which  th(^  motor 
is  mounted  is  east  solid  with  the  arm,  this  giving  a 
very  rigid  construction,  which  is,  in  particular,  required 
when  subjecting  the  machine  to  the  heavy  strains 
occurring  when  using  high-speed  steel  drills. 

As  will  be  seen  in  Fig.  1,  the  gears  controlling  the 
feed  mechanism  are  mounted  in  a  gear  box,  the  differ- 
ent combinations  being  engaged  by  a  key  controlled 
by  a  small  hand  lever,  as  shown.  Lateral  hand  adjust- 
ment is  provided  for  the  spindle  saddle  on  the  arm. 
the  range  being  from  a  minimum  distance  of  6  inches 
to  a  maximum  distance  of  24  inches  from  the  face  of 
the  cross-rail  to  the  center  of  the  spindle.  The  arm 
has  two  bearings  on  the  top  of  the  cross-rail,  these 
being  removable  for  renewals  and  provided  with  brass 
taper  shoes  to  compensate  for  wear.  The  cross-rail 
is  of  the  box  type  construction  and  is  of  very  heavy 
ribbed  section. 

The  machine  is  furnished  with  two  adjustable  tables 
for  holding  the  work,  each  being  30  inches  wide  by  36 
inches  high  by  7  feet  6  inches  long.  These  tables  are 
of  box  type  construction,  having  vertical  and  hori- 
zontal working  surfaces  provided  with  large  T-slots 
for  clamping  the  work.  The  machine  is  also  pro- 
vided   with    a    floor    plate,    the    front    part    of    which 


Fig.  1.    Front  View  of  Newton  Two-splndle  liocomotive  Frame  Drilling  Machine 

■on  parts  for  all  sizes  and  types  of  locomotives,  and  is, 
in  addition,  particularly  adapted  for  drilling  the  holes 
in  locomotive  frames. 

The  spindles  of  the  two  drilling  heads  are  4  inches 
in  diameter,  and  have  an  automatic  geared  feed  of  18 
inches,  and  a  vertical  adjustment  of  the  same  amount 
through  direct  connected  gearing  for  the  fast  hand 
traverse,  and  through  a  worm  and  worm-wheel  oper- 
ated through  a  friction  clutch  for  the  slow  hand  adjust- 
.ment.  The  range  of  the  spindle  speeds  is  from  28  to 
456  revolutions  per  minute,  and  four  changes  of  feed 
are  obtainable,  being,  respectively,  0.0078,  0.0126,  0.0156, 
and  0.0225  inch  per  revolution  of  spindle.  The  spindle 
sleeves  have  a  length  over-all  of  48  inches.  The  lower 
part  of  the  sleeve  bearing  is  in  the  head  or  saddle 
proper  for  a  length  of  approximately  28  inches;  this 
eliminates  all  unnecessary  overhang.  The  spindle 
sleeve  revolves  in  brass  bushed  bearings  of  ample 
dimensions,  and  the  top  of  the  sleeve  is  supported  in 
brass  bushed  bearings  in  the  rack  sleeve  yoke. 

A  departure  from  the  common  design  of  the  driving 
mechanism  lies  in  the  fact  that  the  spindle  sleeve  car- 
ries the  clutch  gears  by  which  it  is  driven,  and  also 
the  clutch  for  their  engagement.     The  spindle  is  coun- 
ter-weighted and  is  provided  with  a  roller  thrust  bear- 
ing   at    the    bottom    of    the    rack    sleeve.     It    Is    pro- 
vided   with   a    taper   hole   to   take   No.    5   Morse   taper   shank. 
Fast     reversing    traverse     is    provided     for    the     saddle     on 
the   cross -rail   by   means   of  a  double  train   of  bevel   gears 
and   a  clutch.     A  horizontal  adjustment  of  the  saddle  is  ob- 
tained by  hand  by  means  of  the  hand-wheels  shown  at  the 
bottom  of  the  arms  in  Fig.  1.     The  minimum  distance  between 
the  centers  of  the  two  spindles  is  4  feet,  and   the  maximum 
■distance  1.'')  feet. 


Pig.  2. 


Rear  View  of  Ne^vton  Two-splndle  Drilling  Machine,  showing  Motor 
which  operates  the  Adjustable  Work  Tables 


is  provided  with  T-slots  and  which  provides  for  a  work 
table  39  inches  wide  by  nVj  feet  long.  This  work  table  is 
entirely  surrounded  by  an  oil  pan  for  receiving  the  lubricant. 
The  bed  plate  also  supports  the  three  heavy  uprights  which 
hold  the  cross-rail.  The  upright  in  the  center  is  of  special 
construction  In  order  to  permit  the  two  adjustable  work 
tables  to  he  adjusted  or  moved  entirely  out  of  the  way,  when 
the  lower  table  is  used,  as  slunvn   in   Fig.    1.     In   I-'lg.   2   are 
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shown  the  coarse-pitch  screws  provided  for  adjusting  the 
work  tables.  The  motion  for  this  is  transmitted  through  in- 
dividual worms  and  worm-wheels  from  a  five  horse-power  Gen- 
eral Electric  motor.  This  design  permits  of  either  simultane- 
ous or  independent  power  adjustment  of  the  work  tables.  A 
pump,  piping,  and  oil  tank  are  also  provided  with  the  ma- 
chine, as  shown  in  Fig.  2.  All  bearings  on  the  machine  are 
bronzed  bushed,  and  all  gears  are  made  either  of  steel  or 
bronze. 

The  drilling  mechanism  is  of  the  same  general  design  as 
that  provided  for  the  radial  drilling  machines  made  by  the 
Xewton  Machine  Tool  Works,  with  which  It  is  possible  to 
drill  three-inch  diameter  holes  at  the  rate  of  three  inches  per 
minute  when  using  a  flat  twisted  drill.  Smaller  diameter 
drills  can  be  driven  at  a  much  higher  rate  of  speed,  in  pro- 
portion. The  maximum  distance  from  the  floor  plate  to  the 
end  of  the  spindle  is  81  inches  and  the  minimum  distance  64 
inches.  The  machine  occupies  a  floor  space  of  about  19  by  20 
feet. 


NOS.    3  AND    3A    CINCINNATI  AUTOMATIC 
GEAR-CUTTING  MACHINES 

In  the  May.  1908.  issue  of  Machikery.  we  described  an  auto- 
matic gear-cutting  machine  built  by  the  Cincinnati  Shaper 
Co.,  Cincinnati.  O.  The  making  of  this  machine  has  since 
been  transferred  to  the  Cincinnati  Gear-Cutting  Machine  Co., 
of   the   same   city,   which   has   brought   out   the   smaller-sized 


Fig.  1. 


A  New  Cincinnati  Gear-cutting  Machine,  of  t 
adapted  to  Automobile  "Work 


tool  illustrated  herewith.  This  Is  made  in  two  heights  of 
column,  giving  maximum  diameters  of  26  inches  and  36  inches 
respectively,  for  gears  having  any  width  of  face  up  to  10 
inches.  It  will  be  seen  to  be  particularly  adapted  in  its 
dimensions  to  automobile  work,  as  well  as  to  the  general  run 
of  small  and  medium  machine  work. 

Tlie  main  features  of  the  original  design  are  retained.  The 
machines  are  noticeable  for  their  strength  and  simplicity. 
In  the  matter  of  rigidity  attention  is  called  to  the  carrying  of 
the  ways  for  the  cutter  slide  beyond  the  column,  and  to  the 
locating  of  the  spindle  bearing  in  the  middle  of  the  cutter  slide. 
Fig.  3  shows  the  cutter  slide  turned  bottom  up,  and  gives  a 
good  idea  of  the  construction  of  the  full  length  taper  gibs 
used.  The  principle  of  broad  bearing  surfaces  with  grinding 
surfaces  located  near  together,  is  employed.  The  same  prin- 
ciple applied  to  the  work  saddle  prevents  it  from  dropping 
out  of  parallelism  when  the  clamps  are  loosened,  to  adjust 
the  work  to  the  required  depth  of  cut.  This  adjustment  is 
effected  from  the  front  of  the  machine,  and  is  provided  with 
a  graduated  Index   reading  to  one-thousandth  of  an  inch. 

The  dogs  for  controlling  the  movement  of  the  feed-slide  are 
adjusted   from   the  front   of  the  machine,   being  mounted   on 


threaded  rods'  at  the  rear,  connected  by  bevel  gearing  with 
crank-shafts  at  the  front.  A  retractable  tappet  for  these  dogs 
is  provided,  so  that  the  slides  can  be  run  to  the  extreme  back 
position,  for  removing  blanks  without  disturbing  the  setting 
of  the  dogs.  There  are  twelve  changes  of  feed.  The  cutter 
slide  is  fed  forward  and  retracted  by  a  screw,  controlled  by 


Fig.  2.    Rear  View  of  No.  3  Machine,  showing  Driving  Connections 

a  reversing  mechanism  which  gives  a  constant  return  speed, 
regardless  of  the  feed.  Twelve  changes  of  feed  are  provided. 
The  cutter  spindle  shown  mounted  in  its  bearing  in  Fig.  5 
is  of  large  diameter,  accurately  ground  and  easily  accessible 
for  taking  up  wear.  It  is  mounted  in  both  taper  and  straight 
bronze  bearings,  and  is  adjustable  endwise  for  centering  the 


Fig.  3.    Cutter  Slide  Keversed,  to  show  Gibs  and  Beating  Surfaces 

cutter.  The  drive,  as  shown,  is  through  a  worm  and  wheel, 
with  means  provided  for  taking  up  the  end  thrust  of  the  worm, 
A  removable  outboard  bearing  for  the  cutter  arbor  is  pro- 
vided, the  latter  being  drawn  into  place  in  the  spindle  or 
forced  out  by  a  threaded  bolt.     Six  cutler  speeds  are  provided. 


Fig.  4. 


Friction  Stop  Mechanism  for  Indexing ;  shown  Assembled 
and  Dismantled 


The  indexing  mechanism  is  of  unusually  simple  construc- 
tion, there  being  fewer  gears  in  the  index  train  than  on  any 
other  machine  of  this  type.  The  motion  is  transmitted 
and  controlled  through  a  friction  operated  stop  disk,  simple 
and  easily  accessible.  This  mechanism  is  shown  in  Fig.  4. 
A  spanner  wrench  is  the  only  tool  necessary  for  adjustment. 
The  index  worm  can  be  disengaged  frcm  the  wheel  quickly. 
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ni.il  biouKl\t  baiU  Into  I  he  cxait  nusliiiit;  ileplh;  or  it  can  bv 
disengaged  from  tlie  Index  gears  and  rotated  any  desired 
nniount  for  resettii.g  worlv.  after  which  it  may  be  again  se- 
cured. Besides  provision  for  automatic  indexing,  it  may  be 
made  to  space  once  or  revoive  continuously,  by  a  hand  move- 
ment under  the  con(rol  of  the  operator.     The  mechanism  is  so 

interlocked  witli  the  cut- 
ter slide  feed  that  the 
various  movements  must 
of  necessity  take  place  in 
proper  sequence.  tlius 
making  it  impossible  to 
spoil  work  from  failure 
of  the  mechanism.  The 
change  gears  furnished 
cut  all  teeth  from  12  to 
100,  and  all  numbers 
from  100  to  450,  with  the 
exception  of  prime  num- 
bers and  their  multiples. 
As  may  be  seen,  the 
work  arbor  is  provided 
with  an  over-arm  work 
support,  in  addition  to 
the  regular  outboard 
support.  The  machine 
is  regularly  equipped  with  -a  counter-shaft,  though  if 
desired  it  will  be  furnished  with  tight  and  loose  pulleys 
mounted  on  the  initial  driving  shaft.  It  can  also  be  arranged 
for  motor  drive  if  desired.  This  is  a  very  simple  matter  as 
all  the  changes  of  feed  and  speed  are  effected  by  convenient 
transposing  gears. 


niacliinc  is  not  available,  in  auiniiiobilo  garages,  etc.,  it  will 
prove  of  especial  advantage  on  account  of  the  simple  and  in- 
expensive substitute  it  provides  for  a  regular  milling  machine. 


Fig.   5. 


The  Catter  Spindle,  its  Worm-gear 
Drive  and  Axial  Adjustment 


DAVIS   MILLING   ATTACHMENT   AND    COM- 
POUND TABLE  FOR  THE  DRILL  PRESS 

The  accompanying  illustration  shows  a  useful  attachment 
manufactured  by  the  Hinckley  Machine  Works,  Hinckley,  111., 
and  known  as  the  Davis  milling  attachment  and  compound 
table  for  the  drill  press.  This  device  has  been  designed  with 
a  view  to  furnishing  an  attachment  for  the  drill  press  table 
which  enables  milling  work,  particularly  end  milling,  to  be 
done  in  the  drill  press  advantageously,  when  the  regular  raill- 


Milling  Attachment  and  Compound  Table  for  the  Drill  Preas,  iiunU. 
by  the  Hinckley  Machine  Works,  Hinckley,  lU. 

ing  machines  in  the  shop  are  tied  up  with  other  work,  or  for 
use  in  cases  where  a  regular  milling  machine  is  not  available. 
The  device  is  simple  In  its  construction  and  consists  of  a  cir- 
cular base  which  is  clamped  down  onto  the  drill  press  table. 
This  base  is  provided  with  a  dove-tail  cross-slide  for  the  sad- 
dle, which,  in  turn,  carries  a  swivel  slide,  the  top  of  which  is 
provided  with  a  dove-tail  into  which  fits  the  slide  of  the  table 
proper.  Both  the  saddle  and  the  lable  are  provided  with  hand 
feed  adjusting  screws  having  ball-crank  handles.  The  swivel 
slide  is  graduated  in  degrees  and  can  be  set  to  any  angle.  The 
table  is  provided  with  a  i{.-ii"h  T-slot  longitudinally,  as  shown 
in  the  engraving. 

This  device  should  prove  a  handy  attachment  for  both  large 
and  small  shniis,  and  in  repair  .shops  where  a  reRular  milling 


MODERN  UNIVERSAL  GRINDER 

The  accompanying  half-tone  shows  a  universal  grinding 
machine  built  b-y  the  Modern  Tool  Co.,  Erie,  Pa.,  and  designed 
with  a  view  of  placing  on  the  market  a  heavy  and  rigid 
grinder  with  ample  metal  for  absorbing  the  vibrations  and 
preventing  tlie  ways  frcm  springing  out  of  line. 

The  head-  and  foot-stock  of  this  grinder  are  gibbed  to  the 
sides  of  the  swivel  table,  this  const  ruction  permitting  of  very 
large  wearing  surfaces,  and  making  it  possible  to  compensate 
for  any  wear  which  might  occur  on  the  head-  or  foot-stock. 
The  head-stock  is  designed  to  swivel  and  is  provided 
with  a  graduated  base.  The  head-stock  spindle  is  hard- 
ened, ground  and  lapped,  and  runs  in  phosphor-bronze  bearing; 
with  means  for  taking  up  the  wear.  The  end  of  the  spindle 
is  threaded  and  has  a  standard  taper  hole.  Universal  rests  of 
new  design,  of  great  advantage  when  grinding  long  slender 
work,  are  furnished  with  the  machine. 

The  driving  and  reversing  mechanism  is  completely  con- 
tained in  and  supported  by  a  bracket  bolted  to  the  outside  of 


No.  2  Universal  Grinder,  built  by  the  Modem  Tool  Co.,  Erie,  Pa. 

the  machine  thus  being  easily  accessible  for  oiling.  If 
it  becomes  necessary  to  take  oft  the  bracket,  it  can  be  re- 
moved by  unscrewing  four  bolts,  and  the  entire  mechanism  can 
then  be  taken  to  a  bench  for  cleaning  or  repairs.  The  wheel 
spindle  is  made  of  tool  steel,  is  hardened,  ground  and 
lapped,  and  runs  in  phosphor-bronze  bearings  provided  with 
means  for  taking  up  the  wear  the  same  as  the  head-stock 
spindle. 

The  table  travels  automatically,  as  usual,  and  is  reversed  in 
the  common  manner,  by  dogs.  The  power  to  the  table  is 
transmitted  by  worm  gearing  imparting  a  steady  movement, 
free  from  jars.  The  reverse  lever  is  so  arranged  that  the 
table  can  be  run  past  the  point  of  reverse  without  disturbing 
the  adjustment  of  the  table  dogs.  An  automatic  cross  feed  is 
provided  which  gives  a  range  of  feed  from  0.00025  to  0.004  of 
an  inch.  The  feed  can  be  thrown  out  automatically  when  the 
work  has  been  ground  to  size.  A  simple  attachment  is  also 
provided  for  fine  hand  feeds.  There  is  no  removable  front 
plate,  and  the  machine  is  so  designed  that  the  mechanism 
inside  the  grinder  can  be  removed  and  replaced  if  required, 
without  disturbing  the  alignment  of  the  ways.  A  diamond 
tool  holder  is  furnished  for  truing  the  wheel. 

The  machine  is  made  in  two  sizes,  Nos.  2  and  3,  respectively. 
The  No.  2  machine  swings  9  inches  in  diameter  and  takes  26 
inches  between  centers.  The  tiible  is  graduated  up  to  SM;  de- 
grees and  I'/i  Inch  taper  per  foot.  This  machine  takes  emery 
wheels   up   to   0    inches    in   diameter   and    ''vs    inch    face.     The 
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weight  of  the  machine  is  2,300  pounds,  and  the  floor  space  re- 
quired 36  X  94  inches.  The  No.  3  machine  swings  13  inches 
in  diameter  and  takes  32  inches  between  centers.  The  table 
is  graduated  up  to  5  degrees  and  2-inch  taper  per  foot.  This 
machine  will  take  emery  wheels  12  inches  in  diamteter,  %- 
inch  face,  and  9  inches  in  diameter,  i^-inch  face.  The  w-elght 
of  the  machine  is  4,000  pounds  and  the  floor  space  required 
50  X  125  inches. 


portioned  and  contrived  as  to  combine  strength,  ease  of  ma- 
nipulation and  accuracy. 

As  a  drill  press,  it  combines  the  features  expected  in  a 
machine  of  the  sensitive  type.  By  a  very  ingenious  provision 
six  spindle  speeds  are  obtained  with  very  little  complication. 


CHAMPION  18-INCH  FRICTION  BACK-GEARED 
MANUFACTURING  LATHE 

The  heavy  18-inch  lathe  shown  herewith  was  built  by  the 
Champion  Tool  Works  Co.,  2422  Spring  Grove  Ave.,  Cincinnati, 
O.,  to  meet  the  requirements  of  the  large  automobile  manufac- 
turers. As  may  be  seen,  both  drive  and  feed  are  belt  operated, 
and  the  mechanism  has  been  reduced  to  few  but  strong  parts. 
No  lead-screw  for  threading  is  needed  or  provided.  The  design 
has  been  found  particularly  successful  in  heavy  manufacturing, 
requiring  rapid  reductions. 

The  spindle  is  driven  by  a  three-step  cone,  whose  large 
diameter  is  14  inches  for  a  4-inch  belt.  The  back  gears  are 
friction  operated,  the  clutches  being  of  the  expansion  ring 
type,  operated  by  a  toggle  mechanism  controlled  by  the  lever 
shown  at  the  front  of  the  head-stock.  This  provision  allows 
heavy  roughing  cuts  to  be  taken  at  a  slow  speed,  while  a 
reversal  of  the  lever  gives  the  change  to  high  speed  for  the 
finishing  cut,  without  stopping  the  machine.  The  back  gear 
ratio  is  12  to  1.  A  1%-inch  hole  is  provided  through  the 
spindle. 

The  feed  cones  carry  a  1%-inch  belt.  The  lower  cone  is 
journalled  ia  a  swinging  frame  for  tightening  the  belt,  being 
clamped  in  position  by  a  screw  shown  on  the  under  side. 
An  automatic  throw-out  clutch  is  provided  on  the  feed  rod 
inside  the  gear  box.  It  is  operative  when  feeding  in  either 
direction,  and  is  controlled  by  the  collars  shown  on  the  feed 
rod,  which  may  be  set  at  any  desired  point  in  its  length. 
The  feed  can  be  reversed  by  the  handle  shown  in  the  lower 
right-hand  corner  of  the  apron. 

The  lathe  is  equipped  with  a  heavy  plain  tool  block  having 
power  cross-feed.  The  tool  used  has  a  section  of  %  inch  by 
1%  inch.     The  machine  swings  19%  inches  over  the  bed,  and 


A  Heavy.  Simplified  18-inch  Lathe,  adapted  to  Rapid  Reduction  ^ 

1314  inches  over  the  carriage.  With  a  6-foot  bed,  it  takes 
24  inches  between  centers.  The  countershaft  is  driven  by 
5-inchi  belts  running  over  12-inch  pulleys,  provided  with  full 
12-inch  diameter  rim  frictions.  The  net  weight  of  the  ma- 
chine with  the  6-foot  bed  is  2,500  pounds. 


KERN  15-INCH  DRILLING  AND   TAPPING 
MACHINE 

The  attractive  looking  tool  shown  herewith  is  a  new  prod- 
uct of  the  Kern  Machine  Tool  Co.,  4657-4659  Spring  Grove 
Ave.,  Cincinnati,  0.  It  is  especially  designed  to  handle  light 
drilling  and  tapping  in  an  expeditious  manner,  being  so  pro- 


An  Ingenious  and  ERective  Combination  of  Sensitive  DiiU  and 
Tapping  Machine 

The  provision  for  doing  this  makes  use  of  the  tapping  attach- 
ment, as  will  be  understood  frcm  a  study  of  the  engravings. 
The  counter- shaft  mounted  on  the  rear  of  the  machine  car- 
ries a  three-step  cone  pulley  belted  to  a  mating 
pulley  on  the  jack-shaft  at  the  top  of  the  machine. 
A  double  quarter-turn  belt  connects  this  with  a 
large  and  small  pulley,  either  of  which  may  be 
engaged  with  the  drill  spindle  by  the  operation  of 
a  friction  clutch  controlled  by  the  vertical  lever 
shown  hanging  down  at  the  front  of  the  machine. 
Owing  to  the  difference  of  diameter  of  these  two 
pulleys,  it  is  evident  that  the  three  speeds  obtained 
by  the  cones  can  be  doubled,  giving  six,  by  con- 
necting either  the  slow  forward  or  fast  reverse 
pulley  with  the  spindle.  The  fast  reverse  speeds, 
however,  would  run  the  drills  backward.  To  ob- 
viate this  difficulty,  a  positive  clutch  is  provided 
on  the  jack-shaft,  by  which  it  may  be  connected 
to  either  one  of  the  quarter  turn  pulleys, 
making  either  of  them  the  driver,  while  the 
other  revolves  idly.  By  this  means  the  spin- 
dle may  be  reversed  independently  of  the  regu- 
lar tapping  attachment  handle,  so  as  to 
make  the  three  fast  reverse  speeds  available 
""!'  for  drilling. 

As  a  tapping  machine,  the  tool  would  seem  to  have  unusual 
advantages.  The  spindle  pulleys  are  driven  by  a  continuous 
belt,  insuring  a  steady  drive.  The  frictions  are  self-adjust- 
ing, allowing  any  tension  to  be  put  on  that  the  operator  may 
desire.  The  driving  of  the  spindle  by  friction  clutches  mini- 
mizes the  danger  of  breaking  taps,  since  they  may  be  so  set 
as  to  permit  the  friction  to  slip,  well  within  the  breaking 
strength  of  the  tap.  The  arrangement  also  permits  a  rapid 
starting,  stopping  and  reversal  of  the  spindle  without  shock 
or  jar,  whether  in  drilling  or  tapping  work.  An  adjustable 
screw  for  the  specially  made  endless  belt  is  provided  to  in- 
crease or  lessen  its  tension  as  required. 

The  drill  has  a  total  height  of  79  inches,  or  of  99  inches 
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with  the  spindle  extended.  The  spindle,  whicli  is  coiiiiter- 
balauced,  has  a  movement  of  GVj  Inches.  A  driving  socket 
for  No.  2  Morso  taper  is  provided.  The  table  Is  121/3  by  14 
Inches,  and  is  of  the  square  typo  with  a  surrounding  oil 
groove.  The  machine  is  also  provided  with  a  cup  center  and 
V-block.  Both  table  and  head  are  vertically  adjustable  on 
the  column  of  the  machine.  The  machine  drills  to  the  center 
of  a  15-inch  circle.     Its  net  weight  is  425  pounds. 


PBRRACUTE    DOUBLE-CRANK    TOGGLE-JOINT 
DRAWING  PRESS 

Presses  for  drawing  seamless  sheet  metal  shells  are  com- 
monly designed  with  an  outer  ram  or  blank-holder,  and  an 
inner  ram  or  plunger,  thus  making  a  double-acting  press,  as 
distinguished  from  the  single-acting  press  which  has  but  one 
ram.  The  outer  ram  may  be  held  in  position  after  having 
been  moved  down  by  various  mechanical  devices.  The  method 
most  commonly  used  is  to  employ  cams  on  the  main  shaft, 
and  for  certain  shapes  and  sizes  heavy  springs  are  employed. 
A  better  and  more  modern  device,  however,  is  the  use  of  a 
toggle-  or  knee-joint,  which  enables  the 
pressure  between  the  blank-holding  sur- 
faces of  the  dies  to  be  taken  more  di- 
rectly by  the  frame.  This  obviates  the 
loss  of  power  resulting  from  friction 
when  the  pressure  is  sustained  by  the 
crank-shaft.  The  press  shown  In  the 
accompanying  illustration  is  built  on 
the  toggle-joint  principle,  and  has  re- 
cently been  placed  on  the  market  by 
the  Ferracute  Machine  Co.  of  Bridgeton, 
N.  J.  It  was  designed  by  Mr.  Oberlin 
Smith,  president  and  mechanical  engi- 
neer of  the  company. 

The  frame  of  the  press  is  massive. 
The  trussed  bed.  rests  on  shelves  in  the 
columns,  to  which  it  Is  securely  bolted; 
each  column  is  reinforced  with  two  4%- 
inch  steel  rods  as  shown  in  the  Illus- 
tration. 

The  ram  and  plunger  have  each  an 
adjustment  of  6  inches.  The  ram  Is 
adjusted  by  means  of  the  round  nuts 
shown  in  the  engraving,  and  the  plunger 
by  means  of  the  hand-wheels.  The 
crank-shaft  is  forged  from  high  carbon 
steel,  and  is  10  inches  in  diameter.  It 
is  reinforced  by  the  long  pitman-strap 
which  unites  the  shaft  and  the  plunger, 
the  connection  being  made  by  two  pit- 
man stems.  The  latter  are  threaded 
and  made  to  revolve  simultaneously 
when  adjusted  by  means  of  a  shaft  \iro- 
vided  with  two  bevel  gears.     A  link-belt 

joins  the  hand  wheels,  so  that  both  revolve  in  the  same  direc- 
tion when  one  is  turned. 

Two  yokes,  one  on  each  side  of  the  press,  are  attached  to 
the  plunger.  These  yokes  have  a  vertical  motion  of  15  inches, 
the  same  as  the  stroke  of  the  plunger.  On  the  extensions  of 
the  middle  toggle  pins,  rollers  are  provided,  guided  in  slots 
in  the  yokes,  the  toggles  being  thereby  straightened  out  at 
each  stroke.  The  upper  ends  of  the  toggles  are  attached  to 
the  columns,  and  the  lower  ends  to  the  outer  ram 

The  stroke  of  the  outer  ram  is  6  inches,  the  plunger,  as 
already  mentioned,  having  a  15-inch  stroke.  The  distance  be- 
tween the  two  columns  is  100  inches,  and  the  depth  of  the 
bed  from  front  to  back  is  48  inches.  Tbe  size  of  the  hole  in 
the  b'ed  is  60  inches  by  18  inches.  The  distance  from  the 
bed  to  the  outer  ram  at  the  top  of  the  stroke,  and  in  its  ex- 
treme adjustment,  is  32  inches,  and  to  the  inner  ram  or 
plunger,  3.o  inches. 

The  press  is  provided  with  triple  gearing,  the  total  ratio 
of  which  Is  75  to  1;  all  gears  are  machine  cut.  The  back- 
shaft  is  of  unusually  large  diameter,  and  the  large  gears 
mounted  on  the  main  shaft  are  of  the  same  size  at  each  end. 
which  relieves  the  shaft  from  torsional  stresses.     These  gears 


are  5  feet  in  diameter  and  have  a  face  10  Inches  wide.  The 
fly-wheel  is  40  inches  in  diameter  and  has  a  face  7  inches 
wide,  and  runs  at  an  average  speed  of  500  revolutions  per 
minute.  This  gives  a  speed  of  from  6  to  7  strokes  per  minute 
to  the  press.  A  friction  clutch  is  provided  by  means  of  which 
the  ram  may  be  stopped  at  any  given  point  of  its  stroke.  In 
the  Illustration  the  press  is  shown  equipped  with  a  positive 
knock-out. 

The  weight  of  the  press  is  94,000  pounds,  the  height  being 
13  feet,  the  width  IG  feet  and  the  length  or  depth  7  feet. 
The  pressure  exerted  is  500  tons.  It  is  designated  by  the 
makers  as  "Press  SA175." 


LE  BLOND  HEAVY-DUTY  LATHE  EQUIPPED 
FOR  CRANK-SHAPT  WORK 
The  heavy-duty  lathe  built  by  the  R.  K.  Le  Blond  Machine 
Tcol  Co.,  of  4609  Eastern  Ave.,  Cincinnati,  O.,  described  In 
the  New  Tools  department  of  the  September,  1909,  Issue  of 
M.\CHINERT,  was  intended  to  produce  a  high  output  in  a  wide 
range  of  machine  work.  A  modification  of  this  design  has 
been  developed  by  the  builders  to  meet  the  requirements  of 


Double-crank  Toggle-joint  Drawing  Press  of  Large  Dimensions,  built  by  the  Ferracute  Machine  Co. 

manufacturers  who  have  large  quantities  of  duplicate  lathe 
work,  but  are  unwilling  or  unable  to  invest  their  capital  in 
attachments  which,  for  them,  would  be  useless. 

The  changes  made  in  this  simplified  design  (known  as  the 
"heavy-duty  automobile  lathe")  relate,  as  may  be  seen  from 
Fig.  1,  principally  to  the  spindle  drive  and  feed  mechanisms. 
The  head-stock  remains  the  same  as  on  the  machine  previously 
referred  to,  with  the  exception  of  the  back  gearing.  Two 
back  gear  ratios  are  provided  as  before,  but  the  change  from 
one  to  the  other  is  made  with  a  sliding  key  operated  by  the 
hand  lever  directly  in  front  of  the  driving  cone.  This  re- 
places the  double  friction  clutch  arrangement  used  and  found 
necessary  for  quick  changes  on  a  general  purpose  tool. 

The  quick  change  gear  box  is  replaced  by  one  giving  four 
rates  of  feed.  The  changes  are  obtained  by  sliding  gears 
operated  by  the  crank  handle  shown  at  the  front  of  the  box. 
The  four  changes  are  doubled  by  a  reversible  compound  gear 
arrangement  on  the  end  of  the  bed,  thus  giving  the  operator 
a  choice  of  eight  geared  feeds  covering  a  wide  range.  As 
before,  the  apron  is  double  walled  and  built  of  a  single  box 
section  casting.  The  lead  screw  and  split  nut  are  removed. 
however,  along  with  the  quick  change  gear  device. 
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The  lathe  is  shown  equipped  with  a  set  of  tools  of  a  type 
which  has  recently  come  into  favor  for  automobile  crankshaft 
work.  The  tools  are  best  seen  in  Figs.  2  and  3,  where  a  crank 
(in  the  rough,  except  for  the  two  end  journals)  is  having 
its  four  crank  pins  squared  and  turned.  The  device  consists, 
as  may  be  seen,  of  a  special  chuck,  a  tail-stock  fixture,  a 
double  tool  carriage  and  an  automatic  stop  mechanism  on 
the  apron. 

The  crank-shaft  is  held  in  a  split  bearing  in  the  chuck  by 
one  of  the  turned  end  journals,  and  is  driven  by  the  V-shaped 
jaw  which  is  screwed  down  on  the  first  crank  arm.  This 
jaw  pivots  at  its  back  end,  and  is  fitted  with  a  spiral  spring 


Pig.  1.    Le. Blond  Heavy-duty  Lathe  arranged  for  Crank' 

under  the  clamping  screw  to  facilitate  chucking.  This  work 
holding  fixture  is  carried  on  a  scraped  slide  on  the  face-plate, 
to  which  it  is  attached  by  a  clamp  and  an  adjustable  gib.  It 
is  accurately  positioned  for  the  two  crank  centers  by  a  hard- 
ened steel  locking  pin  entering  hardened  steel  bushings  in 
the  face-plate,  after  which  it  may  be  securely  locked  in  posi- 
tion by  the  two  T-bolts.  A  counter-weight  is  provided  on  the 
back  of  the   face-plate  which  is  fitted  with  stops  for  its  two 


spindle  may  be  readily  withdrawn  by  the  lever  shown  en  the 
tail-stock  and  serves  a  double  purpose.  In  addition  to  afford- 
ing a  convenient  means  tor  changing  the  tail-spindle  from  one 
hearing  to  the  other,  it  provides  a  means  for  accurately  locat- 
ing the  tail  fixture  with  relation  to  the  crank  throws  when 
chucking.  The  alignment  of  the  crank  is  accomplished  by 
this  auxiliary  spindle  in  connection  w-ith  a  locking  pin  shown 
under  and  behind  the  face-plate  (see  Fig.  3)  which  enters 
a  bushing  in  the  head-stock. 

The  carriage  is  clearly  shown  in  Figs.  2  and  3.  The  tool 
blocks  are  cast  in  one  piece  on  a  long  slide  which  is  mounted 
directly  on  the  carriage.  The  rear  tool  block  carries  two  tools 
set  the  proper  distance  apart  for 
turning  out  the  fillets,  while  the 
front  block  carries  a  round  nose 
tool  for  removing  the  stock  between 
the  fillets.  The  movement  of  these 
tools  is  controlled  by  the  stops 
shown  on  the  slide,  which  enable 
the  operator  to  duplicate  diam- 
eters. 

The  longitudinal  feed  of  the 
apron  is  controlled  by  the  multiple 
stop-bar  shown  on  the  front  of  the 
bed  in  Fig.  1.  The  notches  in  this 
bar,  which  are  spaced  the  same  dis- 
tance apart  as  the  throws  on  the 
crank,  engage  a  stop  lever  on  the 
apron.  In  operation  the  carriage 
is.  in  turn,  run  up  against  each  of 
these  stops,  bringing  the  back 
tools  into  exact  position  for  turn- 
ing out  the  fillets.  The  carriage  is  then  returned,  the 
front  tool  is  run  in,  and  the  automatic  feed  is  engaged. 
When  the  stop  lever  strikes  the  notch  on  the  bar  it  operates 
a  clutch  on  the  feed  rod  and  automatically  throws  out  the 
feed.  For  crank-shaft  work  the  stop  bar  is  made  as  here 
shown  to  reduce  the  setting  up  time.     When  this  feature  is 


shaft  "Work 


Fig.  2.    Detail  View,  showing  Special  Holding  Device  and  Tool  Stops 

positions,  thus  enabling  the  operator  to  counterbalance  the 
crank  in  either  position  practically  simultaneously. 

The  other  end  of  the  crank-shaft  Is  clamped  at  the  turned 
journal  in  a  split  bearing  in  the  tail-stock  fixture.  This  fix- 
ture carries  two  hardened  and  ground  bushings  which  are 
spaced  the  exact  center  distance  of  the  crank  throws;  these 
bushings  are  alternately  used  as  journals  on  the  special  tail 
spindle. 

The  tail-stock  carries  immediately  in  front  of  the  main 
spindle,  an  auxiliary  spindle,  which  is  spaced  the  same  dis- 
tance apart  as  the  journals   in   the  fixture.       This   auxiliary 


Pig.  3. 


The  Arrangement  of  the  Tools  for  Cutting  the  PiUete 
and  Turning  the  Crank-pins 


applied  to  a  regular  lathe,  the  stops  are  made  independent, 
so  that  they  may  be  set  at  any  desired  point  within  the  range 
of  the  carriage  travel.  . 

This  construction  affords  a  convenient  method  for  turning 
shafts  with  a  number  of  shoulders,  and  the  manufacturers 
claim  that  on  many  classes  of  work  it  gives  a  higher  produc- 
tion than  the  more  complicated  and  expensive  turret  machin- 
ery, usually  Installed  for  such  work. 

This  simplified  form  of  heavy  duty  lathe  is  built  in  16,  18 
and  20-inch  swings.  The  machine  shown  in  the  accompanying 
illustrations  is  the  20-inch  size. 
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BERTSCH   COMBINED   MULTIPLE   PUNCH 
AND  SHEAR 

'I'lif  rr;iine\vork  nnil  oponitiiiR  niei'hanism  for  a  iniiltiplo 
lunuli  and  for  n  gate  shear  resemble  each  otlier  closely, 
the  only  difference,  practically,  being  in  the  cutting  tools 
themselves.  Advantage  of  this  fact  has  been  taken  by  liertsch 
&  Co.,  Cambridge  City,  Ind.,  to  develop  a  combined  machine 
which  has  practically  the  efficiency  of  a  separate  tool  for 
either  of  its  combined  functions.  This  combination  multiple 
punch  and  shear  is  herewith  described  and  illustrated. 

The  frame  is  of  the  gate  type,  having  a  wide  cross- 
li»ad  operated  by  eccentrics  at  either  end.  The 
main  shaft  bearings  are  provided  with  adjustable 
split  boxes;  a  third  center  bearing  of  patented 
construction     is     also     employed,     as     shown.      The 


This  machine  is  made  in  a  variety  of  sizes  ranging  from 
3  feet  to  12  feet  in  length,  and  with  maximum  capacities  of 
1-1  gage  to  ti-inch  plate.  It  will  be  furnished  for  either  belt 
or  nidlnr  drive. 


BRADFORD  16-INCH  MOTOR-DRIVEN  ENGINE 
LATHE 

The  accompanying  illustration  -shows  a  regular  IC-incli  by 
S-foot  Bradford  engine  lathe  as  built  by  the  Bradford  Machine 
Tool    Co.,    Cincinnati.    Ohio,    provided    with    individual    motor 


Pig.  1.    Combined  Punch  and  Shear  as  arranged  for  Plain  Shearing 

clutch  is  reliable,  positive,  noiseless  and  easily  operated. 
It  has  steel-faced  Jaws  and  a  cast-steel  sw'itch  ring,  acting 
against  a  hardened  steel  roller  on  a  vertical  steel  plunger. 

The  machine  is  shown  in  Fig.  1  set  up  for  use  as  a  shear, 
and  in  Fig.  2  with  the  multiple  punches  in  position.  The 
latter,  it  will  be  seen,  are  mounted  on  a  supplementary  cross- 
head,  hinged  to  the  main  cross-head,  allowing  them  to  he 
swung  down  into  position  or  raised  at  will. 
Counterbalance  weights  are  provided  to  fa- 
cilitate this  change.  When  engaged,  this 
supplementary  or  punch  cross-head  is  se- 
curely locked,  and  has  a  square  shoulder  fit 
along  the  entire  lengtli  of  the  main  cross- 
head  which  takes  all  the  strain,  none  being 
transmitted  to  the  hinge  pins.  End  bearings 
are  also  provided  for  locating  it  longitud- 
inally. The  punches  have  either  independent 
or  universal  adjustment.  In  the  latter  case 
they  are  set  in  an  adjustable  dove-tailed, 
steel  punch-holder  bar,  so  that  the  entire  lot 
can  be  removed  or  replaced  together.  The 
punch  and  shear  may  be  used  together  for 
piercing  holes  and  trimming  at  one  opera- 
tion. The  tool  may  be  used  as  a  simple 
shear  as  shown  in  Fig.  2.  or  as  a  punch 
only,  with  the  upper  shear  blade  removed. 

A  mechanism  is  provided  which  oper- 
ates as  a  stripper  when  punching,  and  as 
a  positive  hold-down  when  shearing.  This 
mechanism  is  operated  by  two  cams 
mounted     on     the     main     shaft     near     the 


Fig.  2.    Combined  Machine  with  Cross-head  swung  down  into  Position 

drive.  In  applying  the  motor  drive,  the  head-stock  has  been 
practically  re-designed  and  adapted  for  the  special  require- 
ments presented.  The  motor  is  placed  on  a  frame  which  en- 
closes the  head-stock  gearing.  This  arrangement  is  of  special 
advantage  as  it  puts  the  motor  in  a  place  where  it  is  out 
of  the  way,  makes  it  part  of  the  machine,  and  at  the  same  time 
makes   it   easily   accessible   to   the   operator.     The   connection 


Sixteen. inch  Motor-driven  Engine  Lathe  bulU  by  the  Bradford  Machine  Tool  Co.,  Cincinnati,  Chio 


eccentrics.  These  boar  down  on  rollers  mounted  on  rock- 
shafts  connected  through  the  springs  and  rods  shown, 
with  a  frame  carrying  a  number  of  vertical  rods.  These 
latter  serve  as  hold-downs  for  plain  shearing  work,  and 
are  of  such  construction  as  not  to  obscure  the  vision  of 
I  lie  operator.  They  are  of  material  assistance  in  safeguard- 
ing him  when  working  on  narrow  strips.  These  rods  also 
serve  to  support  the  stripper  bar,  as  shown  in  Fig.  2,  when 
punching  is  being  performed. 


between  the  motor  and  the  lathe  head-stock  is  through  spur 
gears.  The  motor  is  of  the  2  to  1  variable  speed  type,  and 
as  three  speeds  can  be  obtained  by  means  of  the  gearing  In 
the  head-stock  when  the  back-gearing  is  not  thrown  In,  and 
three  speeds  with  the  back-gearing  in  operation,  twelve  sgeeds 
in  all  can  be  obtained.  By  using  a  rheostat,  any  Intermediate 
speed  from  the  lowest  to  the  highest  is  also  obtainable.  The 
lathe  Is  provided  with  a  friction  drive  for  the  direct  gear 
speeds,   and   a  positive   clutch   for   the   back-gear  speeds,   and 
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either  can  be  thrown  in  while  the  lathe  is  in  motion  without 
danger  of  breakage.  The  motor  speeds  are  operated  by  means 
of  the  smal  lever  at  the  right-hand  end  of  the  apron.  The 
controller  is  inclosed  in  the  cabinet  leg  of  the  lathe  and 
is  connected  through  sprockets,  a  splined  shaft  and  bevel 
gearing  w-ith  the  lever  which  is  operated  over  a  graduated 
dial  attached  to  the  apron,  as  shown  in  the  illustration.  This 
arrangement  makes  all  the  controlling  parts  easy  of  access; 
at  the  same  time,  means  are  provided  for  stopping  the  lathe 
mechanically  if  required,  independently  of  the  electric  equip- 
ment. 

The  lathe  is  in  all  other  respects  the  same  as  the  regular 
type  of  the  Bradford  lathes.  The  swing  over  the  bed  is  I614 
inches,  the  swing  over  the  rest  being  9  inches,  and  over  the 
carriage  10%  inches.  The  lathe  with  an  S-foot  bed  illustrated 
herewith  takes  4  feet  1  inch  between  centers.  A  1 11/16-inch 
hole  is  provided  through  the  spindle.  The  spindle  speeds  ob- 
tainable vary  from  5  to  340  revolutions  per  minute.  The 
motor  is  2  horse-power,  but  any  style  or  make  of  motor  can 
be  fitted,  if  required;  the  speed  of  the  motor  can  be  varied 
from  600  to  1,200  revolutions  per  minute.  The  lead-screw  has 
four  threads  per  inch,  and  the  lathe  cuts  threads  from  2  to  40 
per  inch,  including  IIV2  threads  per  inch.  The  weight  of  the 
lathe  having  an  S-fcot  bed,  as  illustrated,  without  motor,  is 
2.600  pounds  net. 


WELLS  MOTOR-DRIVEN  AUTOMATIC   SCREW 
MACHINE 

The  accompanying  illustrations,.  Figs.  1  and  2,  show  an 
automatic  screw  machine  with  individual  motor  drive,  placed 
on  the  market  by  the  F.  E.  Wells  &  Son  Co.,  Greenfield,  Mass. 
This  machine  is,  in  general,  of  the  same  design  as  the  regular 
automatic  screw  machine  built  by  the  company,  including  the 
patented  method  of  camming,  and  independent  cross  slides. 
In  addition,  however,  this  machine  is  provided  with  the  advan- 


Fig.  1.     Front  View  of  Motor-driven  Aulomatic  Screws  MacMne,  built 
by  the  P.  p.  Wells  &  Son  Co.,  Greenfield,  Mass. 

tage  of  direct  motor  drive,  the  power  being  transmitted 
through  a  speed  changing  device,  involving  the  use  of  sliding 
gears,  by  means  of  which  three  changes  of  speed  for  the  spin- 
dle are  obtainable.  The  change  gearing  is  shown  in  the  rear 
view,  Fig.  2.  This  speed  changing  device  can,  of  course,  also 
be  used  for  driving  the  machine  directly  from  a  pulley  on  the 
main  line-shaft  by  belting  directly  to  the  pulley  which  is  now 
driven  from  the  motor;    the  same  number   of  speed  changes 


are  then  obtainable.  The  advantage  of  being  able  to  easily 
change  the  speed  enables  greatly  increased  production  on  an 
automatic   machine. 

Another  novel  feature  is  the  method  of  transmitting  the 
power  from  the  motor  to  the  main  driving  pulley  without 
appreciable  loss  through  the  slipping  of  the  belt.  This  method 
has  been  used  for  some  years  past  on  some  classes  of  wood- 
working machinery,  but  has  not  been  in  vogue  on  metal  work- 


Fig.  2.    Rear  View  of  W^ella  Automatic  Screw  Machine, 
shOTving  Driving  Mechanism 

ing  machines.  Pins  are  set  Into  the  small  driving  pulley  on 
the  motor  and  the  driving  belt  is  provided  with  small  corre- 
sponding holes.  This  prevents  the  belt  from  slipping  when 
running  over  the  small  pulley,  although  the  center  distance 
between  the  two  pulleys  is  small  and  the  difference  between 
their  diameters  marked. 


AMERICAN  TWO-FOOT  AND  THREE-FOOT 
RADIAL  DRILLS 

In  the  April,  1909,  issue  of  Machinery,  a  2-foot  sensitive 
radial  drill,  built  by  the  American  Tool  Works  Co.,  300-350 
Culvert  St.,  Cincinnati,  0.,  was  illustrated  and  described.  This 
machine  has  proved  very  popular,  and  the  fiim  has  been  forced, 
on  account  of  the  large  demand,  to  bring  out  special  designs 
of  this  drill  in  addition  to  the  original  design  previously  de- 
scribed. In  Fig.  1  is  shown  one  of  these  special  designs,  illus- 
trating the  2-foot  radial  drill  provided  with  motor  drive  and 
tapping  attachment.  As  will  be  seen  from  the  illustration,  a 
Lincoln  variable  speed  3  to  1  motor  is  mounted  beneath  the 
box  table.  The  speeds  of  the  motor  vary  from  525  to  1,575 
revolutions  per  minute,  and  the  motor  is  under  perfect  con- 
trol of  the  operator  by  a  hand-wheel  shown  conveniently  placed 
under  the  table  in  front  of  the  motor.  The  tapping  attachment 
is  directly  connected  with  the  main  belt  drive  and  is  con- 
trolled by  the  lever  shown  at  the  base  of  the  column.  The 
arrangement  of  the  belting  from  the  driving  pulley  in  the  rear 
at  the  left-hand  side  of  the  machine,  to  the  vertical  driving 
shaft  is  of  particular  interest,  providing  as  it  does  on  the  one 
hand  a  convenient  drive  in  a  case  where  short  center  dis- 
tances and  the  angularity  of  the  drive  make  the  arrangement 
rather  difficult,  and  on  the  other  a  simple  drive  for  the  tap- 
ping attachment.  It  will  be  noted  that  there  are  no  gears 
in  this  drive,  either  at  the  base  or  at  the  top  of  the  machine, 
the  power  being  transmitted  throughout  by  belts.  Means 
are  provided  for  regulating  the  tension  of  the  belts  both 
overhead     and     below.     The     frictions     in     the     tapping     at- 
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tachraent  are  of  the  Araerlonn  Tool  Works  pntontt'il  type, 
and  I'liiuiot  become  disengaged  aecldentally  after  they  have 
oni'o  been  thrown  in.  'I'hey  are  of  ample  proportions  to 
transmit  the  maximum  power  the  machine  is  intended  for. 
The  maehine  has  a  capacity  for  higlispeed  twist  drills  up  to 
1-lnch  diameter,  and  1-lnch  stanilanl  taps.  It  may  be  fitted 
with  a  tapping  chuck,  making  it  particularly  adapted  for  tap- 
ping small  holes.  The  general  design  of  the  machine  In  all 
other  details  is  identical  with  that  described  in  the  April,  1909, 
Issue. 

In    Fig.    2    is    illustrated    the   Sfoot    American    radial    drill 
mounted  on  ix  pedestal  base  and  not  equippeil  with  a  box  table. 


of  2,000  revolutions  per  minute  without  signs  of  distress,  but 
of  course  no  twist  drill  would  hold  its  edge  long  at  such  a 
speed. 

In  its  general  details  tlic  design  of  this  machine  l8  Identical 
with  the  2-foot  drill,  excepting,  of  course,  that  the  dimensions 
are  proportionately  larger.  The  two  machines  Illustrated  show- 
interesting  examples  of  the  possibility  of  adapting  standard 
machine  tools,  built  on  the  unit  plan  system,  to  different  re- 
quirements by  simply  changing  some  of  the  details. 


Pig.  1. 


American  Tool   Works   Co.'s   2-foot  Radial   Drill   with 
Motor  Drive 


Fig.  2. 


Sensitive  3-foot  Radial  Drill,  especially  Adapted  for  Automobile 
and  Gas  Snglne  Manufacture 


This  type  of  machine  is  particularly  convenient  for  drilling  a 
great  number  of  holes  in  work  which  can  be  conveniently 
moved  on  a  truck,  or  otherwise,  beneath  the  spindle  of  the  ma- 
chine. This  arrangement  eliminates;  to  a  considerable  extent 
the  handling  of  the  work,  and  permits  of  its  being  moved  from 

DRILLING  TBST— AMERICAN  SENSITIVE  RADIAL  DRILL 


Speeds 

Feeds 

Diam. 

of  Drill, 
inches 

Revs. 

Feet 

Approx. 

Inches 

per 

per 

Rev; 

per 

mia. 

min. 

min. 

iC 

900 

59 

AH.S. 

900 

137.2 

6.023 

30 

|H.S. 

900 

147.3 

0.013 

13 

JH.S. 

900 

177 

0.013 

13 

1    H.S. 

455 

119 

0.0066 

3 

1    H.S. 

785 

307 

0.007G 

6 

iH.S. 

900 

137.2 

0.037 

16.8 

IJ^H.S. 

745 

248 

i 1 

Net 
Horse 
Power 


0.15 

1.50 

3.0 

3.7 

2.6 

3.2 

1.3 


0.9 


Cast  iron  1"  thick 
Cast  iron  1"  thick 
Cast  iron  1"  thick 
Cast  iron  1"  thick 
Cast  iron  1"  thick 
I  Cast  iron  1"  thick 
Aluminum  engine 

frames"' 
Aluminum  casef 


*  'A"  thick.    Drilled  14  holes  in  25  seconds 

1  Drilled  from  the  solid.     Bosses  drilled  and  faced  in  one  operation 

the  drilling  department  to  the  next  department  with  the  least 
possible  delay.  The  machine  will  be  found  of  particular  ad- 
vantage in  automobile  and  gas-engine  manufacturing  plants, 
and  it  is  due  to  the  requirements  of  manufacturers  of  this  class 
of  machinery  that  this  type  has  been  designed.  When  drilling 
with  a  jig  the  work  can  be  carried  out  very  rapidly,  as  the  arm 
is  easily  swung  to  any  position  desired  and  the  head  rapidly 
moved  to  any  point  along  the  arm.  A  spindle  speed  as  high 
as  900  revolutions  is  available,  but  this  may  be  increased  or 
diminished  to  suit  special  requirements.  The  bearings  are  all 
of  the  ball-bearing  type,  and  the  drill  will  run  ui)  to  a  speed 


The  accompanying  table  gives  some  results  obtained  in  drill 
tests  undertaken  with  this  machine.  The  table  gives  the  diam- 
eter of  drill,  the  revolutions  per  minute,  the  cutting  speed, 
and  the  feeds  per  revolution  and  per  minute,  stating  as  well 
the  horse-power  required  tor  driving. 


BROWN  &  SHARPS  SPEED  INDICATOR 

A  new  speed  indicator  has  been  brought  out  by  the  Brown 
&  Sharpe  Mfg.  Co.,  Providence,  R.  I.  The  new  indicator  is 
provided  with  tw-o  features  which,  in  particular,  will  make  it 
valuable.  In  the  first  place  the  indicator  is  equipped  with  a 
dial  for  registering  the  speed,  on  either  side  of  the  case.  One 
side  is  used  for  ascertaining  the  velocity  of  shafts  and  spin- 


improved  BroTvn  &  Sharpe  Speed  Indicator,  with  Dials  on 
Both  Sides  of  the  Case 

dies  running  In  the  right-hand  direction,  and  the  other  side 
for  determining  the  speeds  of  shafts  running  in  the  left-hand 
direction.  The  confusion  and  eiTors  which  are  not  uncom- 
mon when  all  readings  are  taken  from  one  dial  are  thus 
avoided.     The    indicator    registers    "-evolutions    in    units,    tens 
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and  hundreds.  The  second  feature  cf  importance  is  a  small 
knurled  wheel  on  the  side  of  the  case  which  provides  a  means 
for  quickly  readjusting  the  device  after  the  reading  has  been 
taken.  This  wheel  when  turned  revolves  the  disk  indexing 
hundreds  back  to  the  starting  point.  This  feature  is  of  value 
when  a  series  of  readings  is  to  be  taken,  as  it  saves  a  con- 
siderable amount  of  time  and  makes  rapid  and  exact  read- 
ings possible. 

The  indicator  is  small  and  light  and  provided  with  a  pol- 
ished wooden  handle.  The  working  mechanism  is  encased, 
and  protected  from  dirt  and  injury  by  a  heavily  nickel-plated 
cover  having  a  dull  finish.  The  point  is  of  hardened  steel, 
and  can  easily  be  removed  when  worn,  and  replaced  if  re- 
quired. 

GORTON    HEAVY-DUTY    CUTTING-OFF 
MACHINE 

A  heavy-duty  cutting-off  machine  has  recently  been  placed 
on  the  market  by  the  George  Gorton  Machine  Co.,  of  Racine, 
Wis.  As  may  be  seen  by  referring  to  the  illustration  of  the 
machine.  Fig.  2,  it  is  exceedingly  stocky  and  rigid  in  its  de- 
sign, and  the  aim  of  the  builders  has  been  to  produce  a  tool 
capable  of  feeds  and  speeds  heretofore  unattainable.  The  bed 
and  cutter  head  are  both  exceptionally  massive,  and  chatter 
and  vibration,  which  are  inevitable  in  improperly  designed 
machines  of  this  type,  have  been  eliminated.     In  addition  to 


of  the  machine  directly  over  the  stock  vise.  It  is  connected 
with  the  cone  which  expands  the  clutch  by  a  rod  passing 
through  the  pinion  shaft,  which  is  hollow.  When  the  ma- 
chines are  electrically  driven  this  clutch  pulley  is  replaced  by 
a  clutch  gear.  The  lever  by  which  the  clutch  is  operated  is 
used  to  start  and  stop  the  machine. 

This  machine  is  designed  for  cutting  off  round  stock  from 
IVi  to  6  inches  in  diameter,  and  square  bars  with  widths  from 
1V2-  to  Sy^  inches.  If  necessary,  round  stock  up  to  8  inches 
in  diameter  may  be  severed  by  back  feeding  2  inches  by  hand. 
The  bars  are  held  in  the  powerful  clamping  vise  shown,  which 
is  equipped  with  hardened  tool  steel  jaws.  In  addition  to  this 
vise  there  is  a  trolley  for  supporting  the  outer  end  of  the  bar. 
This  trolley  runs  on  a  track,  consisting  of  two  7-lnch  channels, 
which  on  a  standard  machine  is  22  feet  long.  If  required, 
special  tracks  32  or  42'  feet  in  length  will  be  furnished.  The 
trolley  is  provided  with  a  positive  measuring  arrangement 
which  permits  the  stock  to  be  cut  off  to  the  required  lengths. 
When  a  piece  is  severed  it  is  forced  through  a  trough  at  the 
rear  into  a  truck,  onto  the  iloor,  with  little  effort  on  the 
part  of  the  operator. 

The  feeding  mechanism  on  the  standard  machine  is  driven 
by  7-step  cone  pulleys,  and  a  change  of  feeds  is  available 
which  ranges  from  IVi  to  6  inches  per  minute.  It  has  been 
the  experience  of  the  makers;  that  this  method  of  driving  is 
preferable  to  the  all-geared  drive.     The  lower  cone  pulley  is 


Fig.  1.    Main  Driving  Gear  o.'  the  Gorton  Catttng-ofT  Machine         Fig.  2.    Heavy-duty  Cutting-off  Machine,  built  by  the  George  Gorton  Machine  Co. 


the  rigidity,  the  large  diameter  of  the  main  driving  gear  and 
the  directness  of  the  drive  add  largely  to  the  efficiency  of 
the  tool. 

The  bed  is  a  one-piece  casting,  heavily  ribbed  internally, 
which  has  its  entire  bottom  cast  solid,  thus  forming  a  reservoir 
for  the  cutter  lubricant.  Mounted  upon  this  bed  is  a  heavy 
cutter  slide  which  contains  the  large  driving  gear,  shown  in 
Fig.  1.  to  which  is  attached  the  cutter  blades  and  cutters.  The 
cap  which  forms  the  upper  half  of  the  large  drum  bearings  for 
this  main  driving  gear,  is  bolted  to  the  slide  as  shown.  Cast 
integral  with  this  cap  are  the  brackets  for  the  motor,  and  at 
the  left  are  located  the  bearings  for  the  main  driving  pinion 
which  meshes  with  the  main  driving  gear.  The  pitch  diameter 
of  the  main  gear  is  60  inches  and  its  face  width  S^i  inches, 
while  the  pitch  diameter  of  the  driving  pinion  is  5  inches  and 
the  face  width  4  inches.  The  driving  pinion  is  forged  integral 
with  its  3-inch  crucible  steel  shaft,  and  the  angle  of  the  drive 
is  such  that  comparatively  little  pressure  is  placed  on  the  cutter 
drum  bearings.  Attached  directly  to  this  cutter  drum,  which 
is  made  of  fine-grained  metal  (2.5  per  cent  steel),  is  the  cutter 
blade  of  0.60  carbon  steel.  This  cutter  blade  fits  accurately 
over  ten  hardened  and  ground  steel  studs  which  are  driven 
into  the  drum,  and  it  is  additionally  secured  by  ten  %-inch 
special  screws  as  shown.  For  belt-driven  machines,  the  driving 
clutch  pulley  is  mounted  directly  upon  the  main  pinion  shaft. 
The  lever  which  operates  this  clutch  is  seen  at  the  front  side 


connected  with  a  gear-box  containing  forward  and  quick  re- 
turn feed  clutches  which  are  operated  either  by  hand,  or  auto- 
matically with  a  positive  knock-out  at  the  extremes  of  the 
stroke,  adjustment  being  provided  for  various  diameters  of 
stock. 

Particular  attention  has  been  given  to  all  lubrication  details 
throughout  the  machine.  The  large  cutter  drum  bearings 
which  are  of  lumen  bronze  and  interchangeable  are  flooded 
with  oil,  which  is  delivered  into  cored  ways  on  the  inside  of 
the  upper  drum  cap.  The  box-shaped  extension  for  this  oil 
may  be  seen  just  above  the  cutter  blade,  and  in  it  there  is  a 
removable  felt  pad  through  which  all  oil  entering  the  bearings 
must  filter.  This  provision  insures  a  lubricant  which  is  free 
from  grit.  The  main  pinion  bearings  are  equipped  with  a  ring- 
oiling  device,  and  are  also  flooded  from  the  main  driving  gear. 
All  the  mechanism  in  the  upper  front  gear  case  operates  en- 
tirely below  the  surface  of  the  oil. 

Three  standard  cutter  blades  of  different  thicknesses  are 
carried  in  stock,  all  of  which  are  interchangeable.  One  of  these 
blades  is  7/16  inch  thick,  contains  twelve  7/16  inch  high-speed 
cutters,  and  is  adapted  for  work  ranging  from  4  to  6  or  even 

5  inches  in  diameter.     For  cutting  off  stock  ranging  from  2  to 

6  inches,  a  blade  %  inch  thick  is  recommended;  this  contains 
fourteen  %  inch  high-speed  cutters  and  is  the  blade  furnished 
with  the  machine  unless  otherwis:e  specified.  For  smaller 
stock  than  that  mentioned,  a  b'ade  14   inch  thick  is  provided 
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whitli  i-oiitiUus  sixteen  VI  imli  hiKli-speed  cutters.  If  neces- 
sary, even  this  light  blailc  r;iii  bn  used  for  severing  stoclc  up 
to  S  inilirs  in  iliiinieter,  but  it  will  not  stand  the  lieav.v  feeds 
possible  with  the  heavier  blades.  With  each  size  of  blade  a 
outter-setting  gage  is  furnished  for  setting  tlie  re-ground  cut- 
ters uniformly.  It  requires  less  than  one  minute  to  remove 
a  broken  cutter  from  the  blade  and  replace  it  with  a  new 
one.  and  the  breaking  of  a  cutter  while  the  machine  is  in  use 
does  not  injure  the  blade. 

The  lubricant  for  the  cutters  is  delivered  by  means  of  a 
geared  pump,  shown  on  top  of  the  upper  gear  case.  As  a 
copious  supply  of  lubricant  should  be  used,  the  machine  is 
equipped  with  a  no/./.le  which  will  deliver  a  stream  about  four 
Inches  wide  and  one-quarter  inch  thick  directly  onto  the  saw 
cut.  The  chips  fall  on  suitable  screens  which  are  contained  in 
the  chip  pans  shown  in  the  side  openings  of  the  base.  These 
screens  effect  the  separation  of  the  cutter  lubricant  from  the 
chips  which  are  raked  from  them  into  pans  on  the  floor.  All 
the  collars,  levers,  hand-wheels,  yokes,  etc.,  on  this  machine 
are  of  steel,  and  all  the  nuts  and  screws  are  finished  and  cas;e- 
hardened.  The  parts  are  all  interchnns»able,  and  the  makers 
guarantee  the  workmanship  and  finish  equal  to  that  of  the 
best  machine  tools  built. 


MECHANICS'  MACHINE  CO.'S  20- AND  26-INCH 
UPRIGHT  GANG  DRILLS 

The  accompanying  illustrations  show  two  sizes  of  upright 
gang  drills  brought  out  by  the  Mechanics'  Machine  Co.,  Rock- 
ford.  111.  In  Fig.  1  is  shown  what  is  known  as  the  20-inch 
gang  drill.  In  this,  the  individual  drill  heads  with  their 
frames,  cone  pulleys  and  gearing  are  mounted  on  a  box  col- 
umn as  indicated,  the  drills  being  built  in  gangs  of  2,  3,  4, 
5  or  6  spindles.  Each  drill  is  independent  and  can  be  stopped, 
started,   or   its   speed   changed,   without  Interfering  with   the 


Pig.  1.    Twenty-Inch  Slx-splndle  Oangr  Di-iU.  butu  by  the  Mechanics' 
Machine  Co.,  Rockford,  lU. 

other  drills,  each  having  its  own  individual  counter-shaft, 
operated  through  a  foot  lever,  shown  in  the  front  of  the 
machine.  The  work  table  slides  on  ways  on  the  main  col- 
umn, and  is  supported  on  its  edge  by  adjusting  screws  as  indi- 
cated. 

The  maximum  height  of  the  drill  with  the  spindle  in  its 
highest  position  is  84  inches,  and  the  minimum  height  75 
inches.  The  distance  from  center  to  center  of  the  spindles 
is  16io  inches,  and  the  disUince  from  the  center  of  the  spin- 
dle to  the  column  is  lOi/o.  inches.  Tbe  spindle,  which  is  pro- 
vided  with  a  No.  3  Morse  taper,  has  a  diameter  of  1%   inch 


and  a  vertical  Irnvel  of  II  Inches,  and  the  siiindle  speeds  are 
0.005,  O.OOS,  0.011  and  0.014  inch  per  revolution  of  spindle. 
The  size  of  the  planed  surface  of  the  table  for  a  2-spindle 
machine  is  14 '.j  by  SiV-  inches,  with  an  additional  Iti'i  inches 
in  length  for  each  spindle  added.  The  vertical  travel  of  the 
table  is  13  Inches,  and  the  maximum  distance  from  the  spin- 
dle to  the  table  is  26i,{.  inches,  the  minimum  distance  being 
4    Inches.     The  floor  space  required  for  the  2-spindle  drill  is 


Pig.  2.    T^venty-six  inch.  Three-spindle  Ga«ig  Drill 

55x34  inches,  for  a  3-spindle  drill  55x51  inches,  an  addi- 
tional 17  inches  in  length  being  required  for  each  spindle 
added.  The  weight  of  the  2-spindle  machine  is  1,900  pounds 
net,  with  an  approximate  addition  of  800  pounds  for  each 
spindle  added. 

The  26-inch  gang  drill  in  Fig.  2  is,  as  shown,  of  different 
design,  it  consisting  of  several  practically  complete  upright 
drills  mounted  on  a  common  base-plate.  The  design  of  the 
individual  drills  is  also  different  from  the  design  of  the 
smaller  drills  shown  in  Fig.  1,  these  drill  presses  having  slid- 
ing heads  as  indicated  in  the  illustration.  The  26-inch  drill  is 
supplied  in  gangs  with  2,  3  or  4  spindles  on  the  same  base, 
and  is  furnished  either  with  the  ordinary  round  tables 
shown  in  the  illustration,  or  with  square  tables  having  an 
oil  groove  or  receptacle  around  the  edges.  These  drills  are 
furnished  with  back-gearing  and  positive  feed;  a  geared  tap- 
ping attachment  or  friction  clutch  tapping  attachment  can  be 
furnished  witli  one  or  more  spindles,  as  required. 

The  maximum  lieight  of  the  2C-inch  drill  press  with  the 
drill  spindle  in  its  highest  position  is  87  inches;  the  maxi- 
mum distance  from  the  spindle  to  the  base  is  50  inches  and 
the  minimum  distance  17  inches.  The  maximum  distance 
frcm  the  spindle  to  the  individual  round  table  is  37  inches, 
the  spindle  being  capable  of  reaching  completely  down  to  the 
table  when  in  its  lowest  position.  The  distance  from  the 
column  to  the  center  of  the  spindle  is  13  3/lfi  inches,  the  ver- 
tical feed  of  the  spindle  is  IPii  inches,  and  the  movement  of 
the  sliding  head  is  23  inches.  The  distance  from  center  to 
center  of  the  spindles  is  24  Inches.  The  floor  space  required 
for  a  drill  press  with  two  spindles  is  48  by  67  inches,  for 
three  spindles  72  by  67  inches  and  for  four  spindles  96  by  67 
inches.  The  net  weight  of  the  two-spindle  26-inch  gang  drill 
is  3,400  pounds,  with  approximately  1.700  pounds  added  for 
each  additional  spindle.  A  24-inch  and  a  32-inch  drill  are 
also  made  in  gangs,  the  same  as  the  20-inch  drill.  The  gen- 
(  i-;il  ilesign  of  these  two  sizes  is  the  E;ime  us  that  of  the  26- 
lucli  drill. 
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"PEERLESS"  PORTABLE  ELECTRIC  CHIPPING 
HAMMER 

The  electric  hammer  herewith  illustrated  and  described  is 
made  by  the  Cincinnati  Electrical  Tool  Co.,  650  Evans  St., 
Cincinnati,  O.  So  far  as  we  know,  this  is  the  first  strictly 
electric  hammer  to  be  put  on  the  market,  there  being  in 
this  tool  no  interposition  of  mechanical  or  pneumatic  mech- 
anism between  the  ram  of  the  hammer  and  the  source  of  the 
current. 

The  tool  receives  its  current  supply  from  an  attachment 
connected  with  an  ordinary  direct  current  lamp  socket.    From 


in  position.  At  the  moment  when  the  drill  passes  through  the 
work,  and  the  pressure  of  the  drill  on  the  work  thus  is  de- 
creased, a  slight  pressure  on  the  handle  will  hold  the  work 
tightly  so  as  to  prevent  turning  at  this  time.  Raising  the 
handle  will  release  the  work  between  the  jaws. 

The  vise  may  be  placed  loose  on  the  drill  press  table  except 
in  extreme  cases.  When  required,  however,  it  can  be  easily 
bolted  to  the  drill  press  table  by  means  of  the  slots  provided 
in  the  base  plate  of  the  device.  The  vise  will  hold  round 
work  from  %  Inch  up  to  8  inches  in  diameter,  and  work  of 
other  shapes  in  the  same  proportion.  The  size  of  the  base 
plate  of  the  device  is  7%  by  14  Inches. 


Pig.  1. 


An  ElectricaUy-operated  ChippiQg  Hammer,  arranged  with 
Lamp  Socket  Connection 


here  it  is  led  to  the  box  shown,  which  contains  an  automatic 
switch  mechanism  for  controlling  the  current  movement 
t brought  the  triple  cable  leading  to  a  pair  of  solenoids  con- 
tained within  the  hammer  casing.  When  one  of  these  sole- 
noids is  energized,  the  ram  is  raised;  the  energizing  of  the 
other  draw's  the  ram  down  again. 
The  action  of  the  ram  or  plunger  on 
the  chisel  is  identical  with  that  in  a 
pneumatic  hammer.  The  same  gen- 
eral appearance,  and  the  same  styie  of 
grip  is  retained,  a  switch  being  pro- 
vided In  the  handle  of  the  tool  for 
controlling  it  in  the  usual  manner. 

The  device  is  light  enough  so  that 
it  can  be  carried  around  the  shop  by  a 
boy.  The  box  containing  the  switch 
weighs  3S  pounds,  and  the  hammer 
19.  The  former  takes  a  space  of  7V:; 
by  20  inches.  The  hammer  itself  is 
14%  inches  long  by  3V>  inches  in 
diameter.  It  will  cut  armor-plate  up 
to  Va  inch  thickness. 


MILWAUKEE  SIXTEEN-INCH  LATHE 

In  the  June,  190S,  issue  of  Machinery  a  lathe  built  by  the 
Milwaukee  Machine  Tool  Co.,  Milwaukee,  Wis.,  was  illustrated 
and  described.  The  accompanying  half-tones  and  line  engrav- 
ing show  an  improved  design  of  the  company's  16-inch  lathe, 
recently  placed  on  the  market.  In  designing  this  lathe  par- 
ticular attention  was  given  to  provide  an  even  distribution 
of  metal,  and  an  effort  has  been  made  to  place  the  metal 
wherever  it  will  do  most  good.  Careful  attention  has  also 
been  given  to  produce  a  high-grade  lathe  as  far  as  materials 
and  workmanship  are  concerned.  The  lathe  is  especially 
adapted  for  general  manufacturing  purposes,  it  having  the 
strength  and  power  necessary  for  heavy  work,  and  at  the  same 
time  provision  is  made  for  convenience  and  adaptability  for 
lighter  jobs.  The  bed  is  heavier  than  in  the  previous  de- 
signs, and  is  reinforced  throughout  with  heavy  cross  ribs. 
The  V's,  which  are  planed  at  an  angle  of  45  degrees,  have 
large  wearing  surfaces.  The  alignment  of  lead-screw  and 
feed-rod  has  been  taken  care  of  when  planing  the  bed.  the 
bearing  pads  for  these  parts  being  planed  and  grooved  to 
templets,  the  bearings  being  carefully  fitted  to  the  bed. 


Figs.  1  and  2.    The 


MITCHELL-PARKS    DRILL 
PRESS  VISE 

The  accompanying  illustrations. 
Figs.  1  and  2,  show  the  general  de- 
sign and  action  of  a  new  drill  press 
vise  brought  out  by  the  Mitchell-Parks  Manufacturing  Co.,  612 
So.  6th  St.,  St.  Louis,  Mo.,  and  known  as  the  "Gravity"  vise. 
The  device  has  been  designed  with  a  view  of  producing  a  drill 
press  vise  which  would  be  extremely  simple  and  rapid  in  its 
operation  and  that  would,  at  the  same  time,  hold  the  work 
being  drilled  firmly,  and  which  could  be  used  on  work  of  any 
size  or  shape.  The  whole  vise  consists  of  only  five  parts  and  is 
not  provided  with  springs  of  any  kind,  nor  does  it  require  any 
special  parts  for  special  work.  When  the  handle  shown  in  the 
illustrations  is  raised,  it  brings  the  jaws  resting  on  the  angle 
guides  to  which  they  are  fitted,  apart.  A  maximum  opening  be- 
tween the  upper  steps  of  the  jaws  of  S  inches  and  between  the 
lowest  steps  of  the  jaws  of  2%  inches  can  be  obtained.  When 
the  work  is  placed  in  position  between  the  jaws,  its  weight 
forces  them  downward  along  the  guides,  so  that  a  firm 
hold  is  obtained  on  the  work.  When  the  drill  enters  the 
work,  the  pressure  of  the  drill  forces  the  jaws  still  further 
downward,  and  the  work  is  gripped  tighter  the  greater  the 
pressure  exerted  on  it  by  the  drill.  The  jaws  can  therefore 
h'-  said  to  automatically  clamp  the  work  as  soon  as  it  is  placed 


Gravity  Vise,  made  by  the  Mitchell-Parks  Mfg.  Co.,  St.  Louis,  Mo. 

The  Head-  and  Tall-stock 
The  design  of  the  head-stock  has  been  improved,  it  being 
more  massive.  The  cone  pulley  has  four  steps  instead  of  five 
as  in  the  previous  design,  the  width  of  each  of  the  steps  of 
the  pulley  having  been  correspondingly  increased  in  order  to 
permit  a  sufficient  amount  of  power  to  be  easily  transmitted 
to  the  machine.  The  back-gearing  is  also  made  correspond- 
ingly heavy  and  of  higher  ratio.  A  patented  spring  cone  stop 
is  located  in  the  face-gear  and  makes  it  very  convenient  for 
the  operator  when  changing  frcm  the  open  belt  speed  to  the 
back-gear  drive.  The  spindle  is  provided  with  a  1  9/16-inch 
hole  through  its  entire  length  and  is  drilled  from  the  solid. 
It  is  made  from  crucible  steel  containing  0.60  per  cent  car- 
bon, and  is  accurately  ground.  The  bearings  for  the  spindle 
are  large,  and  are  made  of  phosphor  bronze  and  scraped  to  a 
bearing  by  hand.  Two  large  oil  reservoirs  are  located  di- 
rectly beneath  each  bearing,  and  the  cil  is  carried  to  the  spin- 
dle by  means  of  a  wick,  which,  on  the  one  hand,  keeps  the 
spindle  constantly  wiped  free  from  grit  and  dirt,  and  on  the 
other  hand  affords  ample  lubrication  regardless  of  speed. 
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The  tall-stock  is  of  correspondingly  heavy  design  aTid  has  a 
Umg  bearing  snrfnce  on  the  hed.  It  is  designed  so  as  to  per- 
mit the  coniponnd  rest  to  be  turned  at  an  angle  ol"  90  degrees, 
even  when  turning  the  sninllest  diameters.  Screws  are  pro- 
vided for  setting  it  over  sideways  for  taper  turning,  If  re- 
quired. The  diameter  of  tlie  tail-slock  spindle  Is  two  Inches, 
and  the  centers  are  provided  witli  a  No,  4  Morse  taper. 


and  bolli  slides  are  i)rovid<'d  witli  taper  gibs  for  adjustment, 
thereby  avoiding  the  necessity  of  manipulating  more  tlian  one 
screw  when  ud,1usting  the  gib,  (iraduatcd  feed  collars  are 
provided  for  the  feed  screws  for  botli  tlio  cross-slide  and  the 
compound  rest. 

The  apron  Is  carefully  brazed  and  is  tongued-and-grooved 
into  the  carriage  and  securely  bolted  to  it.  All  pinions  and 
gears  subjected  to  considerable  strain  are  made  of  steel,  and 
all    stmls    throughout   are   made   of   steel    and    hardened   and 


Figs.  1  and  2.  Side  Elevation  and  End  View  of  Milwaukee  Machine  Tool  Co. '3  Improved  16-lnch  Lathe 
The  Carriage  and  Apron 
The  carriage  has  a  bearing  of  23 1 2  inches  on  the  ways,  and 
la  gibbed  to  the  bed  for  its  entire  length.  The  bearing  sur- 
face on  the  bed  is  not  recessed,  but  is  in  full  contact  from 
end  to  end  with  the  entire  depth  of  the  Vs.  This  eliminates 
to  a  great  extent  the  difficulty  met  with  in  regard  to   vibra- 


ground,  except  in  such  cases  where  bronze  bushings  are  pro- 
vided. The  rack  is  of  steel,  and  cut  In  one  piece.  A  safety 
locking  device  for  the  half-nuts  is  one  of  the  features  of  the 
lathe. 

The  lathe  is  also  furnished  with   a  thread  chasing  dial,  a 
feature   which   should   be   greatly    appreciated.       The   dial   is 
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Fig,  3,     Dealffn  of  Feed  Box  and  Oearlnff,  Milwaukee  Machine  Tool  Co, 'a  16-lnch  Latha 


tions  or  "chattering."  Instead  of  an  inside  V  on  the  front 
of  the  lathe  a  flat  surface  is  used.  This  shortens  the  bridge 
of  the  carriage,  and  affords  a  solid  bearing  directly  under 
the  tool-post,  Large  T-slots  are  provided  for  clamping  work 
to  the  carriage.  The  cross-slide  and  compound  rest  liave  been 
made  heavy   in   pro|)orllon  to  the  remainder  of  the  machine, 


graduated  to  indicate  the  rotation  of  (he  lead-scrtnv,  and  en- 
able the  operator,  when  cutting  screw  llircnds,  to  return  the 
carriage  quickly  by  hand,  and  throw  in  the  nut  at  the  proper 
moment.  This  feature  alone  saves  a  considerable  amount  of 
time  when  cutting  long  screw  threads,  as  anyone  having  used 
such  an  attachment  will  appreciate. 
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The  Change  Gear  Box 

The  lathe  is  provided  with  a  change  gear  box  which  gives 
four  practically  instantaneous  changes  of  feed  through  the 
operation  of  one  lever,  as  shown  in  Fig.  1.  The  drive  to  the 
gear  box  and  its  general  arrangement  are  shown  in  the  line 
engraving,  Fig.  3.  Tbrough  the  use  of  change  gears  supplied 
with  the  machine  and  this  gear  box,  a  practically  unlimited 
range  of  feeds  and  threads  per  inch,  within  the  capacity  of 
the  machine,  can  be  obtained.  The  construction  of  the  gear 
box  is  very  simple,  it  consisting  merely  of  a  cone  of  gears  and 
a  sliding  gear  which  can  be  brought  into  mesh  with  either  of 
the  gears  in  the  cone.  A  friction  disk  is  applied  to  the  gear 
drive.  It  is  adjustable,  and  can  give  any  amount  of  tension 
desired.  It  will  eliminate  to  a  great  extent  the  breaking  of 
apron  parts,  etc.,  due  in  many  instances  to  carelessness  on 
the  part  of  the  operator. 

Special  attention  has  been  given  to  the  question  of  gear 
guards,  all  gears   in   any  way  exposed  having  been   properly 


Fig.  1.     "Midget"  Air-cooled.  Electric  DriU 

covered  with  guards.  In  the  end  view,  Fig.  2,  some  of  these 
guards  have  been  removed  merely  in  order  to  show  the  gear- 
ing, but  they  are  well  in  evidence  in  Fig.  1.  Considering  the 
increasing  requirements  of  the  law,  and  the  realization  of 
the  necessity  of  protecting  the  operator  from  possible  injury, 
this  feature  is  of  considerable  importance. 

A   double   friction   counter-shaft   is   supplied   with   the   ma- 
chine  in    which   all   the  wearing  surfaces   on   the  clutch   are 


Fig.  2.    Heavy  Portable  Drilling  and  Beaming  Macliine 

accurately  ground.  The  bearings  are  of  the  ring-oiling  type, 
and  are  made  of  pressed  steel.  The  hangers  are  made  of  the 
same  material,  which  adds  to  a  great  extent  to  the  strength 
and  lightness  of  the  construction. 

The  net  weight  of  the  machine  with  the  six-foot  bed  is 
2,200  pounds,  and  the  approximate  weight  of  the  bed  per 
each  additional  foot  in  length  is  120  pounds. 


PEERLESS  AIR-COOLED  PORTABLE  ELECTRIC 
DRILLS  AND  GRINDERS 

The  tool  shown  in  Fig.  1  (made  by  the  Cincinnati  Electric 
Tool  Co.,  650  Evans  St.,  Cincinnati.  O.)  is  exceptional  for  its 
lightness  of  weight,  as  compared  with  the  size  of  drill  it  will 
use.  Its  actual  weight  (including  the  chuck)  is  only  i''/-^ 
pounds,  and  It  will  drill  holes  up  to  3/16  Inch  in  steel.  The 
style  shown  is  made  for  direct  current,  but  a  similar  tool  Is 
made  for  use  with  various  voltages  of  alternating  current. 


Pig.  3.    A  Suspended  or  "Aerial"  Grinder  for  Heavy  Duty 

The  largest  size  of  portable  drilling  and  reaming  machines 
made  by  this  firm  is  shown  in  Fig.  2.  This  machine  is  de- 
signed to  drill  holes  in  steel  up  to  %,  2  or  214  inches,  depend- 
ing on  which  of  three  sizes  is  furnished.  These  three  tools 
are  fitted  with  Nos.  3.  4  and  4  Morse  taper  sockets,  respectively. 
The  smallest  one  weighs  63  pounds  and  the  largest  86. 
Twenty  feet  of  cable  are  provided,  the  leads  entering  one  of 
the  handles.  A  quarter  turn  of  the  latter  starts  and  stops 
the  machine.  The  motor.  In  common  with  all  others  in  this 
line  of  portable  tools,   is   air-cooled,   and   can   be  kept   under 


Fig-  4.    A  Liglit  Aerial  Grinder  held  in  the  Vise  and  used 
for  ButBng  and  Polishing 

heavj-  duty  all  day  without  getting  heated.  A  fan  mounted 
directly  on  the  armature  shaft  pi-ovides  the  circulation  for 
this. 

The  grinder  shown  in  Fig.  3  Is  particularly  adapted  for 
smoothing  off  heavy  castings.  It  is  known  as  an  "aerial" 
grinder,  being  hung  on  a  spring  suspension  from  the  ceiling. 
The  two  handles  hold  it  on  the  line  of  the  center  of  gravity, 
and  make  manipulation  of  the  tool  easy.  This  direct  current 
grinder  is  made  in  two  sizes,  for  wheels  8  by  °'i  inch  and  10 
by  1  inch  respectively;  It  is  furnished  for  alternating  as  well 
as  for  direct  current. 
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Fig.  4  sliows  iiiiotluM'  typo  oR  iioiial  or  portiiblo  grinder  for 
lighter  work  than  tliat  done  by  (he  tool  sliown  in  Fig.  ;!. 
Here,  liowever,  the  grinder  has  been  eaiight  in  tlie  viae,  so 
as  to  nial;e  of  itself  a  convenient  lieneh  bulling  or  pollHhlng 
lathe.  Tlie  starting  switch  is  controlled  by  tlie  linurled  han- 
dle, a  quarter  turn  of  which  serves  to  start  or  stop  the  ma- 
chine. 

One  of  the  various  lathe  grinding  attachments  is  shown  in 
Kig.  r.,  where   it  is  provided   with   an  extension  support   and 


Fig.  5.    Lathe  Grinding:  Attachment,  \pith  Extended  Spindle 
for  Internal  Work 

spindle,  particularly  adapted  to  internal  grinding.  The  use 
of  such  a  device  will  bring  the  ordinary  engine  lathe  into 
strong  competition  with  the  special  grinding  machine  for  tool- 
room and  similar  occasional  work. 

The  various  motor-driven  tools  just  described  are  wound, 
as  mentioned,  for  either  direct  or  alternating  current,  and 
will  be  furnished  for  special  voltages  and  cycles  as  may  be 
required  by  the  purchaser. 


JARVIS  DRAW-IN  ECCENTRIC  COLLET 
CHUCK 
The  accompanying  half-tone  shews  an  interesting  device 
known  as  the  Jarvis  draw-in  collet  chut;k,  placed  on  the  market 
by  the  Chandler  &  Farquhar  Co.,  34  to  3S  Federal  St.,  Boston, 
Mass.  The  chuck  consists  of  a  casing  made  in  two  parts,  A 
and  i?,  th-3  upper  part  being  graduated  on  the  top  surface.  This 
casing  is  recessed  eccentrioallj'  on  the  inside,  and  contains  a 
cylindrical  part  on  which  worm-wheel  teeth  are  gashed,  this 
cylindrical  part  fitting  in  the  eccentric  recess  of  the  casing, 
and  being  provided  with  an  eccentric  stem  which  is  central 
with  the  casing  when  in  the  zero  position,  and  into  which  fits 


Fig.  1. 


Jarvla  Draw-in  Collet  Chuck,  placed  on  the  market  by  Chandler 
&  Farquhar  Co..  Boeton.  Mass. 


the  collet  J).  The  stem  is  threaded  on  the  outside,  and  over 
it  fits  the  cliuck  closer  C.  The  worm  teeth  on  the  eccentric 
disk,  fittf-d  inside  the  ca.iiii;;,  mesh  with  a  worm  E.  It  is 
obvious  that  w  hen  the  worm  is  revolved  by  means  of  a  socket 
wrench  being  applied  to  its  square  head,  the  eccentric  disk 
Inside  the  casing  will  revolve,  aiul  will,  in  turn,  move  the 
collet  chuck  out  of  its  true  center. 

The  chuck  will  be  found  useful  for  many  purposes.    It  can 
be  placed  either  on   the   lalhc-   faceplate  or  in   a  holder,  and 


can  be  used  for  holding  either  the  work  or  boring  tools.  It  cnn 
also  be  used  on  a  milling  machine,  grinder,  or  any  otiier  nia- 
clilne  where  its:  special  features  would  be  advantageous.  It 
has  an  eccentric  throw  of  '4  inch  from  the  center,  and  tiie 
face  is  graduated  to  read  to  0.001  Inch,  so  that  it  is  easy  to 
determine  how  much  the  center  of  the  chuck  will  be  out  of 
its  true  center  when  the  eccentric  worm-gear  has  been  turned 
a  certain  amount.  A  special  test  bar  F  is  provided  to  be 
placed  in  the  chuck  in  order  to  test  when  it  is  running  true. 
It  should,  of  course,  be  clamped  to  the  face-plate  of  the  lathe 
so  that  it  runs  absolutely  true  when  the  pointer  O  is  at  the 
zero  position.  If  this  is  the  case,  the  test  bar  can  be  removed, 
the  work  put  into  the  chuck,  the  chuck  moved  out  of  center  by 
turning  the  worm,  and  returued  to  an  accurately  central  posi- 
tion by  merely  returning  the  pointer  to  the  zero  iiosition. 
This  feature  will  be  found  useful  tor  drilling,  boring  or  grind- 
ing eccentric  bushings,  or  making  eccentric  cams.  It  is  also 
useful  when  boring  holes  to  size,  as  the  boring  tool  can  be 
placed  in  the  chuck  and  the  amount  that  the  boring  tool  is  fed 
into  the  work  can  be  read  off  on  the  graduations  on  the  face 
of  the  casing  A.  It  will  be  found  very  convenient  when  bor- 
ing jigs  and  fixtures  in  the  milling  machine.  The  chuck 
collets  furnished  have  a  capacity  of  from  1/16  inch  to  1/2  inch, 
varying  by  64ths   or  32ds,  as  required. 


BATES  METAL  NUMBERING  MACHINE 

The  accompanying  illustration  shows  one  of  the  many  types 
of  numbering  machines  made  by 
the  Bates  Numbering  Machine 
Co.,  696-710  Jamaica  Ave.,  Brook- 
lyn, N.  Y.  This  machine  is  de- 
signed for  embossing  numbers 
on  soft  metal  tags,  strips,  etc. 
The  machine  is  operated  in  a 
power  press,  the  upper  part  of 
it,  of  course,  being  attached  to 
the  plunger,  and  the  lower  part 
to  the  die  block.  It  consists,  as 
shown,  of  male  and  female  dies, 
and  can  be  made  with  5,  6,  7 
and  8  wheels,  according  to  the 
number  of  figures  required. 
When  at  work,  it  will  number 
the  work  consecutively  and  auto- 
matically, there  being  a  connect- 
ing pitman  or  link,  as  shown, 
between  the  upper  and  lower 
dies,  so  that  they  will  index 
simultaneously.  Tlie  height  of 
the  figures  provided  can  be 
made  either  3/16,  1/4,  3/8  or  1/2 
inch,  and  intermediate  sizes  be- 
tween these  can  be  furnished  if  desired.  The  machine  is  an 
interesting  example  of  the  development  of  automatic  number- 
ing machines  for  embossing  numbers  on  metal. 


ates     Numbering     Machine    for 
Embossing  Nunabers  on  Metal 


BRIDGEFORD  BEVEL  GEAR  TURNING  LATHE 

In  the  accompanying  illustrations  Figs.  1  and  2  are  shown 
front  and  rear  views  and  in  Fig.  3,  end  view,  of  a  lathe  for 
turning  bevel  gears,  which  has  just  been  placed  on  the  market 
by  the  Bridgeford  Machine  Tool  Works,  Rochester,  N.  Y.  This 
machine  has  been  designed  specifically  for  turning  simultan- 
eously the  face,  front  and  back  angles  of  bevel  pinions  and 
gears  up  to  IS  inches  in  diameter.  Besides  these  turning 
operations,  the  boring  and  the  facing  of  the  bai  k  of  the  gears 
is  also  done  advantageously  in  the  machine. 

As  will  be  seen  from  the  illustrations,  the  frame,  oil  pan 
and  oil  reservoir  are  cast  in  one  piece.  The  top  of  the  frame 
or  bed  is  provided  with  ways  similar  to  those  on  engine 
lathes,  and  the  head-stock  of  the  machine  is  of  a  design  sim- 
ilar to  that  used  on  the  Bridgeford  heavy  duty  geared  head 
engine  lathe,  which  was  illustrated  and  described  in  the 
March,  190S,  issue  of  Maciiinkhy,  in  the  department  of  New 
Machinery  and  Tools.  The  drive  to  the  geared  head  is  through 
a  constant  speed  pulley.  15  inches  in  diameter,  as  shown, 
with   a   width   for   a   6inch   belt   and   running   at   440   revolu- 
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tions  per  minute.  The  gearing  in  the  head  provides  for  twelve 
spindle  speeds  ranging  from  5.8  to  214  revolutions  per  minute. 
The  design  gives  sufficient  pulling  power  to  enable  three  cut 
ting  tools  to  be  used  simultaneously,  all  cutting  up  to  their 
full  capacity.  All  the  gears  within  the  head  are  made  of 
steel  and  run  in  oil.  The  bearings  are  self-oiling  to  prevent 
accidental  heating  and  frictional  losses. 

The  carriage  is  similar  to  that  provided  on  a  lathe,  but  is 
of  a  duplex  construction,  having  an  apron  both  in  the  front 
and  in  the  rear  of  the  machine,  and  Is  provided  with  two 
cross-slides  carrying  the  angle  turning  rests,  the  right-hand 
cross-slide  having  a  turret  tool-holder.  The  carriage  cross- 
slides  and  angle  rests  have  power  feed  and  automatic  stops. 
The  required  hand-wheels  are  arranged  within  easy  reach  of 


The  operation  of  the  machine  will  undoubtedly  be  of 
interest.  The  first  operation  consists  of  boring  the  hole  and 
facing  the  back  of  the  gear.  During  this  operation  the  blank 
is  held  in  a  universal  chuck  and  the  hole  is  bored  out  with 
the  tool  held  in  the  left-hand  rest,  while  the  facing  is  done 
with  tools  held  in  the  turret  of  the  right-hand  cross-slide. 
The  second  operation,  consisting  of  turning  the  face,  front 
and  back  angles.  Is  the  one  where  the  prominent  features  of 
the  machine  come  more  particularly  into  play.  During  this 
operation  the  blank  is  either  held  on  a  special  hub  or  on  an 
arbor  in  the  taper  hole  in  the  spindle,  which  is  provided  with 
a  split  bushing.  The  left-hand  turning  rest  carries  a  rough- 
ing and  a  finishing  tool  for  the  face  angle,  and  the  turret  on 
the  right-hand  cross-slide  a  set  of  roughing  and  finishing  tools 


Figs.  1  and  2,    Front  and  Rear  Views  of  Bevel  Gear  Turning  Lathe,  built  by  the  Bridgeford  Machine  Tool  "Works 


the  operator  when  in  a  working  position.  The  machine  is 
provided  with  a  feed  box  as  shown  in  Fig.  1,  which  gives 
ten  feeds  ranging  from  0.005  to  0.190  inch  per  revolution  of 
the  spindle.  The  gears  in  this  feed  box  are  also  made  of 
steel  and  run  in  oil.  From  the  feed  box  the  power  is  trans- 
mitted by  splined  shafts  to  the  aprons,  the  same  as  in  a  lathe. 
the  power  being  carried  to  the  rear  of  the  machine  by  means 


Fig.  3.     End  View  of  Bevel  Gear  Turning  Machine 

of  bevel  gearing  and  a  shaft  which  passes  through  the  frame 
or  bed.  The  machine  is  provided  with  an  oil  pump  as  shown 
in  Fig.  2,  and  with  properly  arranged  piping  for  carrying 
lubricant  to  the  cutting  tools.  The  oil  pump  is  driven  by  a 
belt  from  a  pulley  on  the  end  of  the  main  driving  shaft,  as 
shown.  All  gearing  has  been  carefully  covered  by  suitable 
guards,  and  the  machine  offers  a  pleasing  appearance  on 
account  of  its  well  proportioned  and  uniform  lines.  The  total 
net  weight  of  the  machine  is  7,300  pounds. 


for  the  front  and  back  angles.  As  these  tools  work  simul- 
taneously, bevel  gears  can  be  finished  very  rapidly.  Two  of 
the  machines  are  already  in  operation  in  a  gear  manufacturing 
plant,  and  have  made  it  possible  to  save  considerable  time 
over  that  required  when  turning  the  gears  with  ordinary 
engine  lathe  and  turret  lathe  methods.  At  the  same  time, 
more  accurate  work  can  be  produced  than  can  be  done  with 
forming  tools. 


DECIMAL  EQUIVALENTS    ON  THIMBLE  OF 
MICROMETER  CALIPER 

The  accompanying  illustration  shows  an  improved  thimble 
of  the  micrometer  caliper  manufactured  by  the  J.  F.  Slocomb 
Co.,  Providence,  R.  1.  The  improvement  consists  of  a  com- 
plete table  of  decimal  equivalents  of  eighths,  sixteenths  and 


Thimble  of  Slocomb  Micrometer,  with  Decimal  Equivalents 

thirty-seconds  of  an  inch,  rolled  on  the  thimble.  It  should 
prove  very  handy  to  the  machinist  to  have  the  decimal  equiva- 
lents directly  on  the  thimble,  it  being  possible  to  make  the 
figures  large  and  distinct  and  easy  to  find  and  read. 

*  *  * 
The  seventy-fifth  meeting  of  the  British  Association  for  the 
Advancement  of  Science  was  opened  August  25  in  Winnipeg. 
Canada,  with  600  delegates  present  from  the  United  Kingdom, 
the  United  States  and  Canada.  The  twelve  sections  of  the 
association  remained  in  session  for  a  week.  One  of  the  prin- 
cipal addresses,  dealing  with  a  variety  of  matter  of  interest 
to  scientists  and  scientific  educators,  was  delivered  by  Sir  J.  J. 
Thompson,  the  president  of  the  association. 
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NEW  MACHINERY  AND  TOOLS  NOTES 

Ai),ii;sTAr.i.K  WoiiK  C1.A.MI':  llowi'U  &  Murriiy,  Wuvcrly.  N.  Y. 
This  is  a  oouvenieut  tool  of  sliupU'  cotiHl  nu'tioii  for  liolding 
woiMc  on  the  drilliiig  miifliiuo  liibk'.  'I'lio  olaiiip  jiuv  is  adjiistucl 
ami  hold  in  position  by  notches  on  an  upright  whiidi  is  held 
down  to  tho  work  and  table  by  a  bolt  and  nut,  the  bolt  having 
a  square  head  fitting  in  the  T-slot  of  the  table. 

HlGH-Si'KKD  Steel  Twist  Duiu,:  New  Process  Twist  Drill 
Co.,  Taunton.  Mass.  This  drill,  known  as  the  Reliance  high- 
s|)ecd  twist  drill,  is  made  from  flat  bar  stock  twisted  while 
hot.  The  twisted  blade  is  then  inserted  into  the  tool  shank, 
and  brazed  to  the  shank,  so  that  the  drill  when  finished  is 
practically  as  strong  as  if  made  from  one  piece  of  steel. 

Ai'TOJiATic  Screw  Machine:  L.  Wollstein  &  Co.,  16  John 
St.,  New  York  City.  This  machine  is  adapted  for  making 
small  screws  and  other  parts  commonly  made  in  automatic 
screw  machines.  Instead  of  a  turret,  however,  it  carries  a 
sliding  spindle  for  holding  a  drill  or  other  tool.  When  exter- 
nal threading  is  to  be  done  the  spindle  can  be  removed  and  an 
opening  die  of  special  construction  put  in  its  place. 

S.MAi.i,  Geai!  HonniNG  MAcniNE:  Schuchardt  •&  Schiitte,  90 
West  St.,  New  York  City.  This  machine  has  been  designed  in 
response  to  the  demand  for  a  machine  to  cut  small  gears  for 
water  meters,  clocks,  etc.  It  has  a  capacity  for  bobbing  gears 
up  to  24  diametral  pitch,  with  an  outside  diameter  of  4  inches 
and  a  face  of  6  inches.  The  cutter  spindle  runs  at  600  revo- 
lutions per  minute.  The  machine  is  entirely  automatic,  but 
hand  feed  can  be  used  if  desired  when  cutting  small  worm 
gears. 

Ring  Oiling  Bushing:  Brown  Engineering  Co.,  123  North 
3rd  St.,  Reading,  Pa.  This  ring  oiling  bushing  for  loose  pul- 
leys and  clutches  is  particularly  adapted  for  use  in  machine 
shops.  It  will  run  from  four  to  six  weeks  without  having  its 
oil  supply  replenished,  and  it  is  claimed  that  the  bushing  will 
save  over  75  per  cent  of  the  oil  ordinarily  required.  It  can  be 
operated  at  speeds  as  high  as  2.000  revolutions  per  minute. 
The  bushings  are  made  with  all  the  standard  bores  from  1  3/16 
inch  to  2  15/16  inches. 

Oil  Cup:  United  States  Metallic  Packing  Co..  Philadelphia, 
Fa.  This  accessory  flas  been  designed  with  a  view  of  making 
an  oil  cup  of  maximum  strength.  The  shank  of  the  oil  cup 
is  of  machine  steel,  and  the  cover  is  of  pressed  steel,  attached 
to  the  body  of  the  oil  cup  by  a  steel  chain  so  as  to  prevent 
losing  it.  It  is  furnished  either  with  a  needle  or  wick  feed, 
and  with  shanks  of  any  desired  diameter  and  number  of 
threads.  The  standard  cup,  however,  has  a  %-inch  diameter 
shanli  and  14  threads  per  inch. 

Universal  Ball  Bearings  for  Shafting:  United  Bearings 
Co.,  Bradford,  Pa.  These  ball  bearings  are  adapted  for  heavy 
loads  and  allow  an  end  movement  of  the  bearing.  They  con- 
sist of  an  outer  casing  proportioned  to  fit  any  standard  hanger 
and  containing  a  hardened  and  ground  steel  case  at  each  end 
for  receiving  the  ball  bearings.  The  inner  ball  race  is  of 
hardened  steel  provided  with  a  lining  of  good  anti-friction 
metal  fitting  over  the  shaft.  Thus  the  bearing  is  in  fact  a 
combination  plain  and  ball  bearing,  so  that  if  the  ball  bearing 
should  be  subjected  to  injury  the  bearing  still  is  serviceable 
as  a  plain  bearing. 

Bench  Cutting-Ofp  Saw:  Taylor-Shantz  Co.,  Rochester, 
N.  Y.  This  machine  is  intended  to  be  placed  on  a  bench  or 
stand,  and  to  do  the  work,  generally,  of  a  power  hack-saw. 
It  is  designed  particularly  for  tool-room  use.  Due  to  the  fact 
that  a  blade  with  a  thickness  of  only  3/64  inch  is  used,  con- 
siderable material  is  saved,  which  is  important  when  cutting 
up  higli-speed  steel  or  other  expensive  stock.  On  large  work 
a  saw  5/64-inch  thick  may  be  used.  The  machine  weighs  160 
pounds  and  occupies  a  space  of  14  by  14  inches.  It  has  a 
capacity  for  cutting  off  2%  Inches  square,  2%  inches  round, 
and  4  by  2  or  41/2  by  1  inch  flat  stock. 

Heavy  Swaging  Machine:  Langelier  Mfg.  Co.,  Providence, 
R.  I.  This  machine  is  adapted  for  tapering  lieavy  work.  It 
swages  solid  stock  up  to  2  inches  in  diameter  and  tubing  up 
to  3  inches,  and  is  especially  intended  to  meet  the  require- 
ments of  manufacturers  of  heavy  tubing  for  the  automobile 
trade.  The  machine  takes  dies  from  4  to  S  inches  long;  the 
spindle  is  of  large  proportions,  its  head  being  10%  inches  in 
diameter  by  10%  inches  long  and  the  bearing  part  6  inches 
in  diameter  by  23  inches  long.  The  machine  should  run  at 
a  speed  of  240  revolutions  per  minute  and  be  connected  to  the 
counter-shaft  by 'a  7-inch  belt.  The  floor  space  required  is 
42  by  48  inches. 

Saw  Table:  Silver  Mfg.  Co.,  317  Broadway,  Cleveland,  O. 
This  machine  is  adapted  for  small  pattern  shops  or  wood- 
working sliops  on  account  of  being  inexpensive  and  simple. 
It  is  equipped  with  a  safety  guard  and  pivoted  auxiliary 
frame  for  vertical  adjustment  of  the  saw,  and  while  adapted 
for  fine  accurate  work,  it  is  amply  slnnig  enough  for  rough 
and  heavy  work  as  well.  The  saw  is  12  inches  in  diameter, 
and  when  raised  projects  three  inches  aliove  the  table.  Saws 
up  to  14  inches  in  diameter  can  be  used.  The  ripping  fence 
tills  to  any  angle  up  to  45  degrees.  The  floor  space  of  the 
machine  is  41  by  66  inches,  the  size  of  the  table  31  by  38i 
inches,  and  the  height  32  inches. 


Undku-IIei.tei)  Disk  Giiindeh:  Gardner  Machine  Co.,  Beloit, 
Wis.  The  improvement  in  tills  grinder  over  tlie  Gardner 
grinder  illustrated  and  described  in  tlie  July,  1908,  issue  of 
Maoiuneuy,  consists  mainly  in  the  drive  and  a  slight  modi- 
fication of  the  frame,  so  that  the  belt  can  be  passed  over  the 
machine  spindle  imlley,  down  through  the  base  of  the  ma- 
chine, and  thruugii  the  floor  lo  a  motor  mounted  in  the  ceiling 
below  or  in  the  pedestal  of  the  machine.  The  spindle  pulley 
and  belt  are  entirely  enclosed  so  that  the  whole  -machine 
offers  a  compact  substitute  for  the  direct  motor-driven  disk 
grinder,  wliicli  presents  the  diflicully  that  grinding  dust  is 
liable  to  get  into  the  working  parts  of  the  motor. 

Double  Crank  Press:  E.  W.  Bliss  Co.,  5  Adams  St.,  Brook- 
lyn, N.  Y.  This  machine  is  adapted  for  heavy  cold  bending, 
drawing  and  forming  operations  in  thick  sheet  steel  manu- 
facture. It  is  particularly  intended  for  work  of  large  dimen- 
sions, such  as  automobile  engine  crank  cases,  frame  members, 
channels,  etc..  and  for  heavy  cutting  and  perforating.  The 
machine  is  capable  of  exerting  a  safe  working  pressure  of 
SOO  tons.  The  width  between  the  frame  columns  is  74  inches, 
and  between  the  gibs  67  inches.  The  stroke  of  the  slide  is 
14  inches  and  the  distance  from  the  bed  to  the  slide,  the 
stroke  down  and  the  adjustment  up,  20  inches.  The  adjust- 
ment of  the  slide  is  6  inches. 

Hardening  Furnaces  for  High-Speed  Steel  Tools:  Ameri- 
can Gas  Furnace  Co.,  24  John  St.,  New  York  City.  These 
furnaces  are  the  results  of  a  series  of  experiments  undertaken 
to  determine  the  best  means  for  hardening  different  kinds  of 
high-speed  steel  tools  in  gas  blast  furnaces.  Different  types 
of  furnaces  have  been  adopted  for  various  kinds  of  tools,  each 
type  being,  of  course,  used  for  a  considerable  variety.  For 
instance,  a  special  furnace  is  made  for  heating  reamers,  drills, 
taps  and  other  tools  of  considerable  length  but  small  diam- 
eter. Small  cylindrical  worlv  is  suspended  by  the  shanks  in 
the  heating  space  and  is  removed  after  heating  without  com- 
ing in  contact  with  the  lining  of  the  furnace  or  the  supports, 
thus  preventing  injury  to  the  fine  cutting  edges. 

Electric  Pyrometer:  Bristol  Co.,  Waterbury,  Conn.  This 
pyrometer  is  intended  for  high  temperatures  and  is  designed 
to  permit  quick  readings.  An  advantage  of  the  instrument  is 
that  its  construction  substitutes  an  inexpensive  metal  for  the 
expensive  platinum-rhodium  for  the  larger  part  of  the  couple. 
The  tips  of  the  couple,  however,  are  of  platinum-rhodium,  and 
may  be  exposed  to  a  temperature  of  3,000  degrees  P.  without 
danger  of  the  temperature  at  the  junctions  between  the  tips 
and  the  remainder  of  the  couple  exceeding  a  safe  limit.  The 
complete  Instrument  is  portable  and  temperatures  up  to  2.500 
degrees  F.  can  be  obtained  in  a  few  seconds.  By  using  a 
special  form  of  tip,  the  instrument  can  be  used  for  measuring 
the  temperature  of  hot  metal  surfaces. 

Forty-Ton  Duplex  Chain  Block:  Yale  &  Towne  Mfg.  Co., 
9  Murray  St.,  New  York  City.  This  chain  block  has  been 
brought  out  to  meet  the  demands  of  the  trade  for  a  depend- 
able hand  hoist  for  handling  very  heavy  loads  in  cases  where 
the  installation  of  an  electric  crane  or  steam  hoist  would  be 
out  of  the  question.  It  is  composed  of  two  20-ton  units  with 
equalizing  bars  at  top  and  bottom,  thus  providing  for  a  single 
point  of  suspension  and  a  single  point  of  attachment  of  the 
load.  Provision  is  made  for  swiveling  each  unit  at  top  and 
bottom.  The  hand  chains  are  arranged  to  permit  two,  four 
or  eight  men  to  work  effectively.  When  the  load  is  larger 
than  40  tons,  it  can  generally  be  liandled  by  two  of  these  hoists 
working  together,  giving  a  double  capacity  of  SO  tons. 

Motor-Driven  Sensitive  Drh^l:  Willey  Machine  Co.,  Jef- 
fersonville,  Ind.  This  drill  press  has  been  built  heavier  than 
former  designs,  and  has  a  square  table  instead  of  a  round 
one  as  previously  used.  The  motor  is  connected  to  the  spindle 
by  a  belt  arnl  cone  pulley,  and  three  changes  of  speed  are 
provided.  The  motor  is  adjustably  mounted  for  tightening 
the  belt,  and  the  starting  switch  is  placed  within  the  motor 
frame,  eliminating  connections  outside  of  the  motor.  The 
distance  from  the  center  of  spindle  to  the  column  is  12  inches, 
the  maximum  distance  between  the  spindle  and  table  3S  inches, 
the  vertical  motion  of  the  spindle  3  inches,  and  the  size  of 
the  table  11%  inches  square.  The  total  height  of  the  drill  is 
67  inches,  and  the  weight  of  the  machine  200  pounds.  It 
requires  a  1/3  H.  P.  motor. 

Vertical  Keyseat  Milling  Machine:  Newton  Machine  Tool 
Works,  Inc.,  24th  and  Vine  Sts..  Philadelphia,  Pa.  This  ma- 
chine is  adapted  particularly  for  keyseating,  and  is  built 
along  the  lines  of  a  vertical  milling  machine.  The  spindle  is 
mounted  in  a  vertically  adjustable  saddle,  so  that  a  minimum 
distance  of  6  inches  and  a  maximum  distance  of  18  inches 
between  the  end  of  the  spindle  and  the  top  of  the  table  is 
obtainable.  The  spindle  speeds  vary  from  142  to  395  revolu- 
tions per  minute  with  the  back-gears  in,  and  from  430  to 
1.194  revolutions  per  minute  when  driving  direct  with  the 
back-gears  thrown  nut.  The  work-table  is  11  inches  wide  and 
40  inches  long,  surrounded  by  an  oil  pan.  It  has  an  auto- 
matic power  feed  motion  of  36  inches  in  either  direction.  The 
feed  motion  is  obtained  by  a  feed  box  giving  nine  changes. 
The  machine  occupies  a  floor  space  of  about  4  by  5  feet. 

Three-Head  Reaming  and  Tapping  Machine:  Niles-Beinent- 
Pond  Co.,  Ill  Broadway,  New  York  City,  This  machine  Is 
adapted  for  work  on  cast  Iron  T-  and  L-shaped  pieces  up  to 
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18  inches,  and  steel  T's  and  L's  up  to  12  inches.  It  is  pro- 
vided with  three  heads  mounted  on  a  T-shaped  bed,  and  has  a 
stationary  table  to  which  the  cradles  for  holding  the  work  are 
clamped.  Each  of  the  three  heads  has  independent  hand  ad- 
justment and  drive,  as  well  as  independent  power  feeds  suit- 
able for  reaming  and  tapping,  the  feeds  obtainable  being 
1/32,  1/16  and  1/8  inch  per  revolution.  The  maximum  dis- 
tance from  the  center  of  the  machine  to  the  ends  of  the  spin- 
dles is  26%  inches;  the  distance  the  centers  of  the  spindles  are 
above  the  "work-table  is  15  inches.  The  spindle  speeds  are 
from  314  to  14  revolutions  per  minute.  The  power  for  each 
head  consists  of  a  12 lo  H.P.  variable  speed  motor. 

Inclinable  Rotary  Furnace:  Rockwell  Furnace  Co.,  26 
Cortlandt  St..  New  York  City.  This  furnace,  intended  for 
smooth  round  work,  has  a  rotating  cylinder  or  drum  lined 
with  a  standard  hard  refractory  brick  with  a  smooth  internal 
surface.  The  furnace  is  capable  of  being  inclined,  and  the 
gradual  incline  causes  the  material  to  feed  forward.  The 
degree  of  pitch  may  be  adjusted  through  a  hand-wheel  so  as 
to  regulate  the  progress  of  the  material  through  the  furnace 
to  the  required  time  of  heating.  This  automatic  continuous 
heating  provides  for  a  uniform  heat  in  all  the  pieces,  none 
of  them  being  likely  to  be  overheated  or  not  sufficiently  heated, 
as  is  the  case  in  stationary  furnaces.  These  furnaces  can  be 
built  to  suit  different  requirements,  and  in  sizes  to  handle  up 
to  2,000  pounds  of  stock  per  hour. 

Unr-ersal  Boeing  Tool-Holder:  The  Robinson  Tool  Works, 
Waterbury,  Conn.  This  tool-holder  differs  from  other  holders 
intended  for  the  same  purpose  particularly  in  that  it  passes 
over  the  lathe  tool-post  instead  of  passing  through  the  tool- 
post  slot.  It  is  clamped  by  means  of  the  regular  tool-post 
wedge  and  screw,  the  tool  supporting  ring  or  washer  being 
removed  from  the  tool-post.  The  advantages  claimed  in  con- 
nection with  this  tool-holder  are  that  it  elevates  the  boring 
tool  horizontally,  that  tools  of  any  diameter  and  of  any 
kind  of  round  stock  can  be  used,  and  that  it  is  always  pos- 
sible to  have  the  tool  projecting  the  right  length  from  the 
holder.  It  is  made  in  five  sizes,  the  smallest  size  adapted  to 
a  No.  1  watchmaker's  lathe,  and  the  largest  to  lathes  having  20 
to  36  inches  swing  and  taking  boring  bars  to  11,4  inch  in 
diameter. 

Variable  Speed  Counter-shaft:  Hawkeye  Mfg.  Co.,  Cedar 
Rapids,  la.  This  device  depends  for  the  variations  of  speed 
on  the  greater  or  less  amount  of  slipping  in  the  frictional 
contact  between  the  constant  speed  driving  pulley  and  the 
shoes  of  a  spider  carrying  the  driven  pulley.  It  is  claimed 
that  uniform  speeds  are  obtained,  due  to  the  fact  that  the 
principle  of  the  centrifugal  governor  is  introduced  in  the  mech- 
anism. The  essential  parts  of  the  device  are  driven  pulley 
and  a  friction  clutch  of  the  drum  and  brakeshoe  type,  having 
an  p.djustable  contact  controlled  by  a  lever,  or  a  sheave  with 
drop  chain,  with  which  the  pressure  of  the  shoes  on  the 
wheel  face  can  be  regulated.  Not  only  the  cone  pulley,  but 
also  the  tight  and  loose  pulleys,  are  eliminated  from  the  drive. 
A  continuous  range  of  speeds  from  the  maximum  to  the  mini- 
mum is  obtainable. 

Surface  and  Tool  Grinder:  Robinson  Tool  Works.  Water 
bury.  Conn.  This  grinder  has  been  designed  for  grinding  the 
faces  of  small  dies  and  punches  and  for  surface  grinding  of 
other  small  parts  occurring  in  tool  work.  It  can  also  be  used 
as  a  regular  tool  grinder,  and  is  provided  with  holders  for 
grinding  twist  drills  and  milling  cutters.  It  consists  of  a 
head  carrying  two  wheels,  one  at  each  end.  A  table  or  platen 
is  provided  under  one  of  the  wheels.  The  other  wheel  is 
provided  with  an  adjustable  tool-rest  and  a  fixture  for  hold- 
ing twist  drills,  this  latter  having  a  capacity  for  drills  from 
Vs  inch  up  to  l}iz  iuch  diameter.  The  machine  is  either  ad- 
justably mounted  on  a  column  or  furnished  as  a  bench  grinder. 
The  diameter  of  the  surface  grinding  wheel  is  5  inches  and 
of  the  drill  grinding  wheel  6  inches.  The  net  weight  of  the 
machine,  including  counter-shaft,  is  ISO  pounds. 

Rivet  Spinning  Machines:  Grant  Mfg.  &  Machine  Co.,  80 
Silliman  Ave.,  Bridgeport,  Conn.  Three  new  riveting  machines 
have  been  brought  out  by  this  company,  two  being  riveters  of 
the  noiseless  type  equipped  with  flat  and  horn  tables,  and  de- 
signed for  work  requiring  a  great  depth  of  throat;  work  11  ^i 
inches  from  the  edge  can  be  riveted.  On  the  riveter  provided 
with  a  flat  table,  fixtures  can  be  mounted  for  different  classes 
of  work.  The  machine  with  the  horn  table  is  especially  adapted 
for  the  manufacture  of  railroad  lamps,  signal  lamps,  metallic 
doors,  etc.  A  small  double  spindle  riveting  machine  for  rivets 
%  inch  in  diameter  and  less  and  adapted  for  light  work  such 
as  small  hinges,  jewelry  novelties,  etc..  has  also  been  brought 
out.  It  heads  simultaneously  both  ends  of  a  plain  wire  pass- 
ing through  the  work.  This  machine  may  be  mounted  on  a 
bench  or  pedestal  and  is  operated  by  a  treadle  attached  to 
the  floor.  The  maximum  capacity  between  the  spindles  is 
1%,  inch. 

High-Speed  Drilling  and  Tapping  Machine:  Cincinnati- 
Bickford  Tool  Co..  Cincinnati,  O.  This  machine  has  been  de- 
signed to  meet  the  requirements  of  a  high-speed  and  high- 
powered  machine,  particularly  adapted  for  high-speed  steel 
twist  drills.  It  is  also  provided  with  a  slow  speed  for  tapping 
and  with  a  quick  return  for  withdrawing  the  tap.  It  is  of 
the  upright  type,  motor  or  belt  driven  as  required,  and  pro- 


vided with  special  bracing  in  the  back  of  the  column  to 
provide  additional  strength.  The  head  is  vertically  adjust- 
able on  the  column;  the  spindle  is  provided  with  ball  bear- 
ings, and  jam  nuts  for  adjustment,  and  an  automatic  stop  so 
that  a  number  of  holes  may  be  drilled  to  a  given  depth.  A 
geared  feed  box  is  located  on  the  sliding  head  and  provides 
for  six  feeds  varying  from  0.006  to  0.039  inch  per  revolution 
of  the  spindle.  The  lever  for  manipulating  the  back  gear 
when  placed  in  a  neutral  position  will  stop  the  spindle.  The 
machine  is  provided  with  gear  box  drive  when  belt  driven, 
but  in  the  variable  speed  motor  driven  machine  the  motor 
takes  the  place  of  the  gear  box.  The  gear  box  provides  for 
IS  different  speeds,  giving,  in  connection  with  the  back-gears. 
36  spindle  speeds  varying  from  3S  to  .534  revolutions  per 
minute.  The  machine  is  provided  with  the  company's  pat- 
ented geared  tapping  attachment,  and  a  high-speed  attachment, 
desirable  for  drilling  small  holes,  may  also  be  used  in  con- 
nection with  this  drill.  The  machine  is  built  in  sizes  from 
24  to  42  inches. 


THE  SALE  OF  THE  IRON  AGE 
The  sale  of  the  Ir-on  Age,  the  formal  transfer  of  which  was 
made  the  latter  part  of  September,  transfers  to  new  owners 
the  oldest  and  best- known  trade  publication  in  this  country. 
The  publication  will  be  continued  by  the  David  Williams  Com- 
pany, with  Charles  T.  Root,  President,  Charles  Kirchhoff, 
Vice-President,  and  W.  H.  Taylor,  Secretary  and  Treasurer. 

In  his  valedictory,  which  is  given  the  leading  editorial  place 
in  the  last  number,  Mr.  Williams  says: 

The  conductors  of  Tlic  Iron  Age  have  always  felt  their 
responsibility  as  publishers  of  an  organ  of  important  infor- 
mation to  which  the  trade  looked  for  impartiality  and  fairness. 
Its  reputation  (even  in  other  hands)  is  dear  to  us.  and  on 
no  account  would  we  have  entertained  a  proposition  to  allow 
the  paper  to  get  into  the  hands  of  men  whose  ideals  of  journal- 
ism were  not  high.  Fortunately  this  is  not  the  case  here. 
The  purchasers  are  men  of  standing  and  eminently  qualified 
for  the  task  they  have  undertaken.  I  have  known  Mr.  Root 
for  many  years,  and  entertain  for  him  a  profound  respect  and 
regard,  not  only  as  a  peculiarly  able  publisher,  but  as  a  charm- 
ing and  high-minded  man.  His  associates  are  publishers  of 
character,  experience  and  skill.  I  feel  that  The  Iron  Age  is 
safe  in  their  hands  and  wish  them  all  possible  prosperity  and 
success. 

The  opinion  Mr.  Williams  holds  of  the  gentlemen  who  now 
control  the  Iron  Age  is  shared  by  all  who  know  them,  and 
especially  by  trade  paper  publishers  whose  knowledge  is  more 
intimate  and  personal.  Under  their  management  the  Iron  Age 
will  undoubtedly  advance  along  new  and  aggressive  lines,  to 
even    greater   prosperity    than    it    attained    under   its    former 

owners. 

*     *     * 

"WORCESTER  TRADE  SCHOOL 
Plans  for  the  proposed  Worcester  trade  school  have  been 
prepared  by  the  architects,  and  submitted  for  consideration. 
The  academic  building  has  a  frontage  on  Grove  St.  of  200 
feet  and  runs  south  on  Concord  St.  to  Prescott  St.  It  is  ta 
be  built  of  brick  with  limestone  trimmings  and  the  estimated 
cost  is  $275,000.  Fronting  on  Grove  St.,  is  the  academic 
section  of  the  wing,  57  feet  by  52  feet,  three  stories  and  base- 
ment. Attached  to  the  academic  section  and  fronting  on  Con- 
cord St.  is  the  shop,  214  feet  long  and  42  feet  wide,  two 
stories  and  basement.  The  first  and  second  floors  of  the 
academic  section  will  be  occupied  as  class  rooms,  and  on  the 
third  floor  is  a  large  drafting  room.  The  basement  and  first 
story  of  the  shop  section  will  be  given  up  to  the  machine 
shop  and  the  second  floor  will  be  devoted  to  the  wood-working 
department.  At  the  south  end  of  the  shop,  fronting  on  Pres- 
cott St.,  will  be  the  power  plant  in  the  basement  and  on  the 
opposite  side  is  the  blacksmith  shop.  The  moulding  room 
will  be  on  the  first  floor  under  these  departments.  A  depart- 
ment for  bookkeeping  and  cost  accounting  is  provided  for. 
where  the  pupils  will  be  taught  the  cost  of  production.  The 
wing  about  to  be  constructed  will  accommodate  about  300 
boys,  and  the  estimated  cost  is  from  $50,000  to  $60,000. 


The  central  idea  that  the  boy  gets  at  college  is  training, 
training  of  the  mind,  storing  the  mind  full  of  things.  Now  I 
say,  without  the  slightest  hesitation,  that  for  success  in  life, 
intellectual  training  comes  second  or  third.  Without  question, 
character  comes  first;  good  sense,  second;  and  intellectual, 
training,  third. — F.  W.  Taylor. 
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THE  VERNAZ  CIRCULAR  CUT  FILE* 

'I'lu'  Vcnia/  lilc  has  Iiitm  prrvidiisly  illiistriili'il  and  a  gen- 
eral description  presented  iu  tlie  Marcli,  IDllT.  and  tlie  Sep- 
tember. 190S.  issues  of  M.\ciiini:i!Y.  In  the  latter  ol'  these 
issties  it  was  referred  to  as  tlie  "Vixen"  file,  this  name 
beinK  the  American  trade  name.  Tlie  tile  is  the  result  of  an 
effort  on  the  part  of  Mr.  Alexis  Vernaz  of  Yverdon.  Switzer- 
land, to  save  from  the  scrap  heap  a  large  number  of  accident- 
ally hard  castings.  Proving  itself  successful,  it  was  patented  in 
nearl.v  all  industrial  countries.  The  most  prominent  feature 
of  the  file,  apparent  to  the  casual  observer,  is  that  the  teeth 
of  the  file  are  cut  circular  as  shown  in  Fig.   1. 

The  essential  feature  of  the  Vernaz  file,  outside  of  the  cir- 
cular cut.  is  the  form  of  the  tooth  itself,  the  section  of  the 
teeth  being  similar  to  that  of  the  teetli  in  a  milling  cutter. 
The  included  angle  of  the  teeth  is  60  degrees,  with  a  front 
rake  of  IVj  degree.  The  number  of  teeth  per  inch  varies  from 
6  2/3  to  16.  according  to  the  purpose  for  which  the  file  is 
intended.  The  teeth  are  cut  one  at  a  time  with  an  end  mill 
made  in  the  shape  of  a  hollow  cylinder,  having  a  diameter  of 
from  2'-.  to  :!  inches,  and  the  edge  beveled  off  to  an  angle  of 
60  degrees.  This  end  mill  is  set  at  an  angle  of  ll-.  degree 
with  a  line  at  right  angles  to  the  plane  of  the  file.  In  the 
manufacture  of  the  flies,  automatic  machines  rotate  the  cut- 
ters, feed  them  into  the  file  blanks  to  the  proper  depth,  with- 
draw them,  index  or  move  the  file  the  length  of  the  pitch. 
and  then  repeat  the  same  action  for  the  next  tooth. 

At  first  it  would  seem  that  the  inclination  of  the  axis  of 
the  cutter  would  produce  a  cutting  edge  on  the  file  which 
would  not  be  flat,  but  concave.  This,  of  course,  is  true  of 
the  bottom  of  the  cut,  but  the  shape  of  the  top  or  edge,  being 
produced  by  the  intersection  of  the  conical  (beveled)  face  of 
the  cutter  with  the  cylindrical  surface  made  by  the  preced- 
ing cut,  is  rather  doubtful  at  first  sight.  In  Fig.  2  the  true 
shape  of  the  edge  has  been  determined  by  drawing  it  in  a 
scale  several  times  the  true  size.  In  this  illustration  lines 
C  and  D  are  corresponding  elements  of  the  cylindrical  and 
conical  surfaces  of  the  tooth  at  the  edge  of  the  file,  and  de- 
termine the  corner  A  of  the  tooth.  The  point  A  at  the  outer 
edge  of  the  file  falls  distinctly  below  the  surface  of  the  blank. 
The  top  of  the  file,  consequently,  is  very  slightly  convex, 
which  is  iJrobably  an  advantage.  The  convexity  is  very 
slight,  amounting  to  only  about  0.002  inch  on  a  file  1^4  inch 
wide. 

It  has  been  found  that  the  circular  cutting  edges  cut  prop- 
erly whether  the  file  is  pushed  straight  or  at  an  angle,  and 
also   that  the   relatively   large   pitch   and   depth   of  teeth   pre- 


Fig.  1. 


A  Section  of  the  Vernaz  File,  known  in  the  United  States 
as  the  "Vixen"  File 


vent  clogging  and  the  necessity  of  cleaning,  and  produce  ex- 
ceptionally smooth  surfaces.  The  surface  produced  on  steel 
is  smoother  than  that  from  an  or^linary  second-cut  file,  due  to 
the  fact  that  the  latter  has  a  tendency  to  retain  small  chips 
between  the  teeth  which  scratch  the  surface  filed.  On  fibrous 
and  tenacious  materials,  such  as  wi-ought  iron,  mild  steel, 
bi-ass  and  aluminum,  the  improvement  over  oi-diuary  files  is 
very  marked.  That  the  action  is  a  cutting  one  and  not  an 
abrading  or  grinding  action,  is  shown  by  the  chips,  which 
under  the  magnifying  glass  are  curled  up  and  look  as  if 
they  were  made  by  a  lathe  or  planer  tool. 

Tests  have  been  undertaken  on  these  files  at  the  works  ot 
Wm.   Sellers  &  Co.,   Inc.,  and   by  Tinius  Olsen   &  Co.,  Diila- 

•AbBlract  of  n  ri-pnrt  of  tlic  l''i-nnkliii  Institute  tlimiigli  it.';  Com- 
mittop  on  SiMonco  iind  (lie  .\i-ts.  imtillslied  In  lli(,>  Joiimnl  iil  the 
h'rnnkUn  ln«tllutr-,  Si'plomlior.   1!)00. 


delliliia,  I'a..  using  a  lile-testing  machine  liiiill  by  Edward  rt, 
Herbert,  Ltd..  of  Miinehoster,  Kngland.  (This  machine  was  de- 
scribed in  the  December.  1907,  issue  of  Machinery,  engineer- 
ing edition,  and  also  referred  to  in  the  September,  1909,  issue 
of  Maciiinkuv.  engineering  edition,  in  an  article  entitled  "The 
Testing  of  Files  and  Tool  Steel."  In  making  comparative 
tests  of  twenty-nine  files  from  eleven  different  makers,  it  was 
found  that  twenty-eight  out  of  the  twenty-nine  regular  com- 
mercial files,  when  tested  on  cast  iron,  removed  from  0.7  to 
20.6  cubic  inches,  while  only  one  file  removed  7.'!  cubic  inches. 
These  tests  also  bore  out  the  results  of  experiments  made  by 
lOdward  G.  Herbert  himself,  sliowing  that  the  two  sides  ot  a 
file  often  show  extreme  variation  in  cutting  capacity.  In  the 
tests  referred  to.  the  worst  case  of  this  kind  was  a  file  which 
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Fig.  2.     Diagram  used  for  showing  that  the  Top  Surface  of  tiie 
Vernaz  FUe  is  Convex 

removed  20.6  cubic  inches  by  one  side  and  0.4  cubic  inch 
by  the  other.  Four  Vernaz  files  have  been  tested  on  cast 
iron.  The  poorest  one  removed  a  total  of  48.2  cubic  inches, 
using  both  sides,  and  the  best  143.75  cubic  inches,  the  vari- 
ations between  the  two  sides  being  very  slight,  the  worst  case 
being  a  file  removing  49.1  cubic  inches  by  the  one  side  and 
34.0  by  the  other.  On  high  carbon  steel  the  minimum  and 
maximum  figures  for  ordinary  commercial  files  were  3.6  and 
6.4  cubic  inches,  and  for  the  Vernaz  files  9  and  25. S  cubic 
inches.  In  this  case,  however,  two  out  of  three  Vernaz  files 
showed  a  marked  difference  on  the  two  sides. 

The  committee  of  the  Franklin  Institute  reporting  on  the 
Vernaz  file  considers  that  this  invention  is  the  first  radical 
improvement  in  files  for  generations,  and  that  the  inventor 
lias  done  the  industrial  world  a  marked  service,  not  only  in 
presenting  a  new  and  efficient  cutting  tool  for  metals,  but 
also  in  the  impetus  w'hich  the  introduction  of  the  tool  will 
give  to  improvement  in  cutting  capacity  and  endurance  of 
the  regular  type  of  files.  The  committee,  therefore,  recom- 
mended that  the  inventor  be  awarded  the  Elliott  Cressoii 
medal  as  an  appreciation  of  his  achievement. 

*     *     * 

Santos-Dumont.  the  Brazilian  aviator  who  attracted  the 
attention  of  the  world  to  himself  some  years  ago  by  his  dirigi- 
ble balloon  experiments  and  exploits,  lately  built  an  aero- 
plane of  diminutive  size  that  flew  at  a  speed  of  fifty-five  miles 
an  hour  near  Paris.  September  14.  It  weighs  together  with 
pilot  only  260  pounds,  and  has  only  nine  stjuare  yards  of 
wing  surface  as  against  twenty-two  square  yards  in  the  Cur- 
tiss  aeroplane,  twenty-six  square  yards  in  the  Bleriot  ma- 
chine and  fifty-three  square  yards  in  the  Wright  machine. 
The  motor  is  a  two-cylinder  gas  engine  developing  30  horse- 
liower  at  l.SOO  R.  P.  M.  The  machine,  which  is  of  the  butter- 
lly  type,  is  so  constructed  that  It  can  be  used  both  as  an  aero- 
plane and  a  motor  car.  rising  at  will  from  the  road,  and  de- 
scending again  to  run  on  the  ground.  Santos-Dumont  expects 
to  reduce  the  distance  required  to  rise  to  about  forty  or  fifty 
yards.  The  trials  at  St.  Cyr  required  only  seventy  to  eighty 
yards  to  start. 
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PERSONAL 

Charles  S.  McCarthy  has  taken  the  position  of  superin- 
tendent with  the  Warner  Mfg.  Co.,  Toledo,  0. 

O.  .1.  Sundstrand  has  been  elected  secretary  and  treasurer 
of  the  newlv-organized  National  Machine  &  Tool  Works, 
Rockford,  111. 

William  M.  Grove  has  been  given  full  charge  of  the  Cleve- 
land territory  for  the  product  of  the  Ingersoll  Milling  Machine 
Co.,  Rockford,  111. 

T.  F.  Meek,  for  twenty-one  years  with  the  Detroit  Steel  Cast- 
ing Co..  is  now  vice-president  and  general  manager  of  the 
Toledo  Steel  Casting  Co.,  Toledo,  O. 

C.  C.  Wais  of  the  C.  C.  Wais  Machine  Co.,  Cincinnati,  Ohio, 
has  sold  his  business,  and  is  now  connected  with  the  Cov- 
ington Machine  Co.,  Covington,  Va. 

F.  G.  Kernan,  formerly  Eastern  sales  agent  for  the  Fox  Ma- 
chine Co..  Grand  Rapids.  Mich.,  has  been  made  general  sales 
manager  of  the  company,  with  headquarters  at  Grand  Rapids. 

M.  T.  Lanse  has  bten  made  secretary  and  treasurer  of  the 
Foglesong  Machine  Co.,  Dayton,  Ohio,  succeeding  A.  C.  Jack- 
son, who  is  now  cashier  of  the  North  Dayton  Savings  Bank. 

Henry  Bowman,  formerly  with  the  Detroit  Steel  Casting 
Company,  has  taken  the  position  of  superintendent  of  the 
Toledo  Steel  Casting  Co.,  which  firm  succeeds  the  C.  E.  Sutton 
Company. 

Perley  E.  Harvey,  who  recently  resigned  from  the  position 
of  assistant  superintendent  at  the  Chapman  Valve  Mfg.  Co.. 
Springfield,  Mass.,  has  taken  a  position  with  the  Fore  River 
Ship  Building  Co.,  Quincy.  Mass. 

W.  S.  Chase,  sales  manager  of  the  National-Acme  Mfg.  Co., 
Cleveland,  Ohio,  sailed  September  11  for  a  two  months'  busi- 
ness trip  in  Great  Britain  and  on  the  Continent.  He  was 
accompanied  by  his  wife. 

Frank  Salomon,  representative  of  the  engineering  staff  of 
Alfred  Schiitte,  Cologne,  Germany,  is  on  a  visit  to  America  in 
the  interests  of  his  house.  His  American  address  is  Alfred  H. 
Schiitte,  90  West  St.,  New  York. 

The  name  of  the  heating  and  ventilating  engineer  of  New 
York,  referred  to  in  the  article  by  Mr.  C.  M.  Ripley,  "Pure 
Air  Law  for  Workmen"  in  the  September  number,  engineering 
edition,  is  Percival  Robert  Moses. 

Edwin  Cedarleaf.  formerly  superintendent  of  the  Rockford 
Machine  &  Shuttle  Co.,  is  now  general  manager  of  the  National 
Blachine  &  Tool  Works,  a  concern  which  succeeds  to  the  old 
Dalin  Bros.'  shop  and  business  in  Rockford,  111. 

Adolph  W.  Gilbert  has  been  elected  president  and  general 
manager  of  the  Chapman  Valve  Mfg.  Co.,  Springfield,  Mass. 
Mr.  Gilbert  recently  resigned  from  the  position  of  general 
manager  with  the  Pratt  &  Cady  Co.,  Hartford,  Conn. 

Charles  M.  Robertson,  superintendent  of  the  Colburn  Ma- 
chine Tool  Co.,  Franklin,  Pa.,  resigned  his  position  Septem- 
ber 1  to  become  a  salesman  with  the  E.  L.  Essley  Machinery 
Co.,  of  Chicago  and  Milwaukee,  agent  for  the  Colburn  boring 
mill. 

T.  W.  Warner  has  been  elected  president  and  general  man- 
ager, and  E.  S.  Janney,  secretary-treasurer  of  the  newly  or- 
ganized Warner  Mfg.  Co.,  maker  of  automobile  gears  and 
transmissions,  which  occupies  a  part  of  the  old  Pope  plant 
in  Toledo,  Ohio. 

Frank  H.  Hill,  formerly  in  the  sales  and  engineering  de- 
partments of  the  New  York  office  of  the  Sprague  Electric  Co., 
has  been  made  manager  of  the  Atlanta,  Ga.,  branch  office, 
and  assumed  his  new  duties  September  1.  Mr.  Hill  succeeds 
Mr.  F.  V.  L.  Smith,  resigned. 

P.  P.  H.  Conover,  secretary  and  treasurer  of  the  Miami  Val- 
ley Machine  Tool  Co.,  Dayton,  Ohio,  returned  in  September 
from  a  two  months'  trip  in  Europe.  He  visited  England, 
Prance,  Germany,  Italy  and  Switzerland.  The  trip  was  partly 
on  business  and  partly  for  pleasure. 

P.  T.  Wingo,  for  twenty-two  years  with  the  Brown  &  Sharpe 
Mfg.  Co.,  Providence,  R.  I.,  on  work  relating  to  gearing  and 
special  machinery,  has  resigned  and  is  now  connected  with 
the  Cadillac  Motor  Car  Co..  Detroit,  Mich.,  in  a  general  me- 
chanical engineering  capacity. 

A.  W.  Lewin  was  advanced  September  1  to  the  position  of 
manager  of  the  New  Orleans  office  of  the  Sprague  Electric  Co., 
New  York.  Mr.  Lewin  is  a  member  of  the  American  Institute 
of  Electrical  Engineers,  and  has  had  extensive  commercial 
and  engineering  experience  in  the  electrical  business  in  both 
North  and  South  America. 

James  H.  Norris,  for  the  past  nine  years  business  manager 
of  the  John  F.  Allen  Riveting  Machine  Co.,  370-372  Gerard 
Avenue,  New  York  City,  resigned  his  position,  his  resignation 
having  taken  effect  September  1.  It  was  Mr.  Norris'  intention 
to  take  a  rest  of  about  two  months,  part  of  which  time  was  to 
be  spent  on  an  extended  trip. 

P.  J.  Hoenschled.  for  several  years  vice-president  and  me- 
chanical manager  of  the  National  Twist  Drill  &  Tool  Co., 
Detroit,  Mich.,  has  disposed  of  his  interests  in  that  concern 
and  expects  to  start  a  new  company  for  the  manufacture  of 


automobile  parts.     The   Hoenschied   stock   was   purchased   by 
members  of  the  National  Twist   Drill  &  Tool  Co. 

C.  E.  Wust,  of  C.  E.  Wust  &  Co.,  Seebach,  Zurich,  Switzer- 
land, is  in  America  to  establish  licensees  for  making  the 
Wust  herringbone  gearing  {see  Maciii-nery,  engineering  edi- 
tion, April,  1908,  page  515)  and  to  make  a  contract  with  some 
maker  of  American  machine  tools  to  build  the  Wust  herring- 
bone gear-cutting  machine.  The  Grand  Union  Hotel,  New 
York,  is  his  headquarters. 

M.  M.  Shepherd  has  just  been  appointed  shop  instructor  at 
the  James  Millikin  University,  Decatur,  Illinois.  Mr.  Shep- 
herd has  had  wide  experience  both  as  a  mechanic  and  as  an 
instructor  in  designing,  drafting,  pattern-making,  forging, 
foundry  and  shop  work.  He  was  for  three  years  teacher  of 
manual  training  in  the  city  schools  of  Providence,  R.  I.,  and 
four  years  in  similar  work  in  the  high  schools  of  Milwaukee, 
Wis. 

F.  H.  Banbury,  engineer  of  the  Acheson-Oildag  Co.,  Niagara 
Falls,  N.  Y.,  sailed  for  Europe  on  the  steamship  St.  Louis. 
September  25.  Mr.  Banbury  is  an  Englishman  by  birth;  he 
came  to  America  about  five  years  ago  and  became  connected 
with  the  Acheson-Oildag  Co.  over  a  year  ago.  His  European 
trip  is  taken  in  the  interest  of  the  company  to  introduce  de- 
flocculated  graphite,  the  discovery  of  Edward  G.  Acheson, 
president  of  the  company. 

W.  E.  Wickenden  has  been  appointed  assistant  professor  of 
electrical  engineering  of  the  Massachusetts  Institute  of  Tech- 
nology. Boston,  Mass.,  and  will  assume  the  duties  vacated  by 
Prof.  G.  E.  Shaad,  who  has  gone  to  the  University  of  Kansas 
to  take  charge  of  the  electrical  engineering  department  there. 
Mr.  Wickenden  is  a  graduate  of  Dennison  University,  and  is  a 
member  of  the  electrical  engineering  staff  of  the  University  of 
Wisconsin.  He  is  the  author  of  a  book  on  photometry  and 
illumination. 

*     *     * 

OBITUARIES. 

James  Denver,  formerly  master  car  builder  of  the  N.  Y., 
N.  H.  &  H.  R.  R..  died  August  19.  and  was  buried  in  Spring- 
field. Mass. 

Walter  E.  Andrews,  president  of  the  Williams  Typewriter 
Co.,  died  at  his  home  in  Shelton,  Conn.,  September  7  of  arte- 
rial trouble,  aged  fifty-nine  years.  Mr.  Andrews  was  a  native 
of  Vermont,  and,  when  a  young  man,  went  West  and  resided 
in  Des  Moines,  Iowa,  for  many  years,  where  he  became  presi- 
dent of  the  Western  Newspaper  Union.  He  came  East  to 
Brooklyn  and  about  nine  years  ago  removed  to  Shelton. 

Russell'  Markham  died  at  the  home  of  his  son,  E.  R.  Mark- 
ham,  Cambridge,  Mass.,  August  24.  Mr.  Markham,  during 
war  times,  worked  on  rifles  for  the  United  States  government 
at  the  old  Jones  &  Lamson  shop,  Windsor,  Vt.,  and  the  Mas- 
sachusetts Arms  Co.,  Chicopee  Falls,  Mass.  After  the  close 
of  the  civil  war  the  Lamb  Knitting  Machine  Co.  bought  the 
Massachusetts  Arms  Co.  plant  and  Mr.  Markham  entered  its 
employ  as  foreman,  which  position  he  held  for  nearly  forty 
years,  retiring  only  four  years  ago  on  account  of  advanced  age. 

Robert  Hoe,  3rd,  head  of  R.  Hoe  &  Co.,  printing  press 
builders,  New  York  and  London,  died  in  London,  September 
22,  aged  seventy  years.  Mr.  Hoe  was  the  third  in  line  of 
printing  press  builders.  His  grandfather,  Robert  Hoe,  came 
to  America  from  Leicestershire,  England,  in  17S4,  and  in  1803 
started  a  printing  press  plant  with  his  brothers-in-law,  Mat- 
thew and  Peter  Smith.  Mr.  Hoe  was  succeeded  by  his  two 
sous.  Col.  Richard  M.  Hoe  and  Robert  Hoe,  2nd.  Robert 
Hoe,  3rd,  was  a  son  of  the  latter,  and  succeeded  to  the  man- 
agement in  18S4.  At  the  time  that  Robert  Hoe,  3rd,  entered 
the  business,  the  cylinder  press  invented  by  his  uncle,  Richard 
M.  Hoe,  had  a  capacity  of  only  9,000  sheets  of  four  pages  each 
per  hour,  which  had  afterwards  to  be  folded  by  separate  ma- 
chinery or  by  hand.  Hoe  presses  are  now  built  that  are  fed 
with  eight  rolls  of  paper  at  once,  and  produce  166,000  16-page 
newspapers  per  hour,  folded  ready  for  delivery.  While  Mr. 
Hoe  was  remarkable  for  his  inventive  capability,  it  is  said 
he  never  took  out  a  patent  in  his  own  name.  He  was  an 
organizer  of  ability  and  systematized  his  factory  thoroughly  in 
all  departments.  Mr.  Hoe  also  had  some  reputation  as  an 
author,  having  written  several  books  on  book-binding,  evolu- 
tion of  printing  presses,  etc.  He  gave  a  great  deal  of  at- 
tention to  the  education  of  apprentices,  and  every  boy  ap- 
prentice to  R.  Hoe  &  Co.  was  compelled  to  attend  school,  one 
hour  of  his  working  time  and  one  hour  of  his  own  time  being 
devoted  to  this  purpose  every  week  day  evening.  The  Grand 
Street  factory.  New  York,  employs  about  2,500  men,  and  the 
London  factory  about  800  men. 


The  Zeppelin  airship  has  found  a  serious  rival  in  the 
Schiitte  airship,  which  will  undergo  thorough  trials  within  a 
few  months.  This  navigable  balloon  will  have  a  lifting  capac- 
ity of  five  tons,  and  its  chief  interest  centers  in  the  fact  that 
the  inventor  has  devised  means  for  storing  the  gas  forced 
out  of  the  balloon  by  the  ascent  into  high  altitudes,  or  by 
the  expansion  due  to  the  heat  of  the  sun's  rays.     This  fact 
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uill  eiioniiDusly  extoiul  tlio  possibilllios  of  remaining  in  tlio 
air.  as  the  gas  can  again  be  supplied  to  the  balloon  as  re- 
Quired.  The  plans  have  been  submitted  to  leading  aeronau- 
tic experts  and  are  said  to  have  met  with  their  encourage- 
ment. Prof.  Sehiitte  retains  the  rigid  frame  of  the  Zeppelin 
airship  but  employs  wood  instead  of  aluminum,  and  the  cover 
has  a  lining  of  gold-heater's  skin.  From  these  new  features 
important  advantages  are  anticipated.  The  airship  will  be 
lighter  and  more  elastic,  the  loss  of  gas  will  be  reduced  to  a 
minimum,  and  the  absence  of  metal  in  the  framework  will 
render  Ignition  from  lightning  less  probable.  At  the  same 
time,  the  absence  of  metal  enables  a  wireless  telegraphy  out- 
fit to  be  carried  in  the  car  without  danger. 

*     *     * 

COMING  EVENTS 

OituUer  ;i-ii. — St.  I-ouls  Centennial  Week.  St.  Luuis.  Mo.  Balloon, 
airslilp  and  aeroplane  races  will  be  arranged  under  the  auspices  of 
llie  Aero  t'luh  of  St.  I.ouis. 

Oelober  4  s--.\nniml  joint  convention  of  the  American  Street  and 
Intenu'ban  l{aihva.\'  -Vssocintion.  American  Street  and  Inlerurban 
Kailway  Accountants*  Association.  American  .Street  and  Interurban 
Uailway  Knjiinccring  .^ssiiciatiun.  .Vnicrii'an  Street  and  interurban 
Uailway  Claim  Agents'  Association,  American  Street  and  Interurban 
Kaiiway  Transportation  and  Trallic  .\ssociation.  American  Street  and 
Interurban  Kaiiway  Manul'aciurers'  Association,  :U  Denver.  l.'ol. 
Ucrnard  V.  ,S«cnson,  secreiary  and  treasurer,  -'J  West  oi>tb  St.,  New 
Vorli. 

October  12. — Monthly  evening  meetiitg  American  Society  of  Mechan- 
ical i'ingineers  at  the  Engineering  Societies  Building  29  West  39th 
St.,  New  York,  Calvin  W.  KIce,  secretary,  29  West  89th  St.,  New 
York. 

October  12-i;{. — Semi-annual  convention  of  the  National  Machine 
Tool  Builders'  .\ssociation  at  the  Hotel  Astor,  New  York.  1>.  E. 
Montanus,  secretary,  Springfield,  Ohio. 

October  14. — Machi.nery's  seventh  annual  outing. 

October  19-21. — Annual  convention  of  the  .\merican  Kaiiway  Bridge 
and  Building  Association.  Jacksonville,  Fia.  S.  F.  Patterson,  secretary, 
Boston  &.  Maine  R.  R..  Concord  N.  H. 

.\pril  l-,Tune  30,  1910. — American  Exposition  in  Berlin  to  stimulate 
trade  relations  with  Germany  and  American  export  business  generally. 
The  exposition  will  be  held  in  the  Exposition  Palace,  having  110,000 
square  feet  floor  space.  Max  Vlewger,  American  manager,  50  Church 
St..  New  York. 

IH'cember  1-13. — Annual  convention  of  National  Association  for  the 
Promotion  of  Industrial  Education,  Milwaukee,  Wis.  J.  C.  Monagham, 
secretary,  20  West  44th  St.,  New  York. 

NEW  BOOKS  AND  PAMPHLETS 

INVE.MIONS.    Patents    and    Iiesigxs.      By    (i.    Crovden    Marks.       110 
pages,  4%  by  7  inches.    U.  Van  Nostrand  Co.,  New  i'ork.    Price  l^l- 
This  work  contains  the  full   text  of  the   British  patent  and  designs 
act  of  1907  and  will  for  this  reason  be  particularly  valuable  to  Ameri- 
cans who  are   interested   in   British   patents.      The  general    text   treats 
of   fostering   industries,    the    meaning   of   patents,    what    is    patentable, 
surr<'nder  and   revocation   of  patents,   licensing  of   inventions,    infringe- 
ment of  patents,  patent  working  in  America,  legal  proceedings,  applying 
for  an  injunction,  how  to  work  patents,  designs,  etc. 
Pocket  Manual  op  Engineer's  Solar  Transit.     53  pages,  4%  by  6V4 
inches,    9    illustrations.      Published    by    Keuffel    &    Esser    Co.,    127 
Fulton   St.,  New  York,  and  Iloboken,  N.  J. 
The   manual   describes   the   Keuffel   &   Esser   engineer's   solar   transit, 
its   adjustments   and   method   of   use.      A   table   of   mean    refractions   is 
Included,   also  rules   for  taking   the   sun   at   any    latitude   or    longitude, 
determining  the  meridian   by  direct  observation  on   the  sun   and  deter- 
mining the  meridian  by  observation  on   Polaris.     While  the  manual   is 
designed   for  engineers  and   others  fully   familiar  with    the   use   of   tlic 
transit,  it  will  also  be  found  of  considerable  interest  to  amateurs  and 
others   who   would    like    to    know    how    the    polar    explorers    Cook    and 
Peary    located    the    pole    or   how    navigators   verity    their   position    in 
mid-ocean. 

Machine  Shop  Drawing.     By  Fred  H.  Colvin.     139  pages.  4V!  bv  0% 

inches.  91   illustrations.     Published  by  the  McGraw-Hill  Book  Co., 

New  York.  Price,  SI  net. 
This  book  is  intended  to  help  those  who  do  not  understand  the 
reading  of  drawings  rather  than  to  teach  drawing  itself.  It  is  a 
fact  that  many  good  mechanics  are  ■■shy"  on  reading  blue-prints,  and 
this  treatment  of  the  subject  has  been  with  a  view  of  explaining  to 
this  class  the  principles  of  mechanical  drawing,  illustrating  the  same 
with  examples  of  common  objects  found  in  machine  shop  practice.  The 
contents  by  chapters  are:  Reading  Drawings,  Drawing  of  a  Monkev 
Wrench,  Some  Examples  of  Drawings,  Laving  Out  Spur  Gears,  Laying 
Out  Bevel  Gears,  The  Worm  and  Worm-wheel,  and  Sketching. 
Hendricks  Co.mmerciai,  Register  of  the  United  States  for  Buyers 

AND  Sellers.     1,220  pages,  7%  by  10  inches.     Published  by  S.  E. 

Hendricks  &  Co.,  74  Lafayette  St.,  New  York.     Price  $10,  express 

charges  prepaid. 
This  well.known  directory  of  the  architectural,  mechanical,  engl- 
ni-f-ring,  electrical,  construction,  railroad,  iron,  steel,  mining,  mill. 
i|uarrying.  exporting  and  kindred  industries  has  passed  into  tin' 
eighteenth  edition.  It  contains  over  .150.000  names  and  addres.ses 
and  lias  35,774  classifications,  fully  lisling  manufacturers  and  dealers 
in  the  industries  mentioned.  Tlic  comprehensiveness  of  the  directory 
may  lie  inferred  from  the  statement  made  by  the  publishers  that  It 
lists  for  railroads  everything  from  a  track  bolt  to  a  locomotive;  for 
mining,  everything  from  a  miner's  lamp  to  a  slainp  mill  of  steel 
tipple;  for  the  machine  shop,  everything  from  a  tool-holder  to  a 
boring  and  turning  mill  or  traveling  crane;  for  foundries,  everything 
from  a  molder's  flask  to  a  cupola  ;  for  contractors,  everything  from  a 
pick  or  shovel  to  a  hoisting  engine  or  steam  shovel;  for  the  drafting 
room,  everything  from  a  drawing  pencil  to  a  blue-printing  machine; 
for  power  transmission,  everything  from  a  belt  fastener  to  a  complete 
system  including  the  latest  specialties  in  right  angle  transmission  and 
vnriablo  speed  countershafls.  The  directory  is  one  that  we  heartily 
recommend  to  all  who  desire  comprehensive  lists  of  concerns  In  the 
various  Industries.  The  lists  are  conveniently  arranged  for  clr- 
eiilarizatlon,  etc. 

CATALOGUES  AND  CIRCULARS 

FREincKicK  O.  Drake  &  Co.,  i^'I.sIhh'  Building,  Chicago,  III.  Catalogue 
of  mechanical  books  for  home  study. 

Modern  Tool  Co.,  Erie,  Pa.  Leaflet  of  universal  grinding  machines 
iriade  in  two  sizes,  9  x  2(!  inches  and  13  x  ;!2  Inches  capacity,  respec- 
llvely. 


A.Mi;uicAN  Railway  Steel  Tie  Co.,  iiarrlsburg,  Pu.  Circular 
deserlbhiK  the  composite  steel  and  asphalt  filling  tie  made  under  I  he 
.lolm  G.  Snyder  patents. 

PliiLi.U'S  I'RES.SED  Stehl  Pullev  WoiiKs,  llh  SI.  and  Glenwooil 
Ave.,  PliUadelphia,  Pa.  LeaUi't  llUistraliiig  I  he.  lOllldt  Cresson  medal 
awarded  to  Ferdinand  Phillips,  October  2,  1907,  for  Ills  machinery  for 
mannfacliiring  pressed  steel  pulleys. 

Wells  Bros.  Co.,  Greenfield.  Mass.  Circular  of  machine  screw  taps 
and  dies  of  the  American  Society  of  Mechanical  Engineers  standard 
The  A.  .S..  M.  E.  sizes  are  being  adopted  by  many  manufacturers,  and 
It  is  probably  only  a  matter  of  a  few  years  when  the  V-thread  machine 
screws  will   become  obsolete. 

Frank  Mossheug  Cl,  Attlcboro,  Mass.  Five  full  size  illustrations 
01  Mossberg  screw  wrenches,  namely:  Midget,  Slerling  No.  2,  Sterling 
No,  3,  Sterling  No.  3  4,  und  Sterling  No.  50.  The  half-tones  reproduce 
the  beautiful  mottled  effect  of  case-hardening  and  are  very  attractive 
examiiles   of   half-tone   illustrations. 

Electrical  Alloy  Co.,  Morristown,  N.  ,T.  Catalogue  No.  2  of 
resistance  materials  in  every  variety  of  wire,  sheet  and  ribbon,  nickel 
steel  alloy,  nickel  copper  alloy,  tenonickel  alloy,  nickel-chromium 
alloy,  (ierman  sliver  alloy,  for  use  in  the  manufacture  of  arc  lamps, 
resistance  controllers,  car  heaters,  measuring  instruments,  rheo- 
stats, etc. 

Cleveland  Twist  Drill  Co..  Cleveland,  Ohio.  Leaflet  on  drill 
grinding,  reproducing  Machinery's  shop  operation  sheets  Nos.  100  and 
101  on  grinding  Hat  and  twist  drills.  The  company  supplies  a  model 
drill  point  in  die-cast  metal  which  is  intended  to  serve  as  a  guide  to 
the  proper  grinding  of  drills.  This  will  be  found  valuable  by  all  users 
(It  twisi    drills.     'Ihe  price  is  .$1. 

.\EW  Era  (Jas  Engine  Co.,  Dayton,  Ohio.  Catalogue  of  New  Era 
auto-cycle  which  is  designated  as  a  two-wheeled  automobile,  and  is 
operated  similarly  to  an  automobile.  It  has  no  pedals  and  is  driven 
by  an  air-cooled  314  horse-power  single-cylinder  motor  through  a  two- 
speed  gear  that  enables  the  rider  to  ascend  the  steepest  hills  found 
on  the  ordinary  highways. 

Keuffel  &  Esser  Co.,  127  Fulton  St.,  New  York,  and  Hoboken,  N.  J. 
Price  list  of  blue-print  papers  which  are  supplied  in  three  grades  as 
regards  time:  regular,  requiring  from  four  to  eight  minutes'  exposure 
in  bright  sunlight ;  quick,  for  work  required  on  short  notice  and  where 
no  good  light  is  available,  and  electric  quick,  for  use  with  electric 
light  and  electric  printing  machines. 

Wester.n  Electric  Co..  4G3  West  St.,  New  York.  Bulletin  of 
tungsten  miniature  low  voltage  incandescent  lamps,  1.5  to  20  volts. 
Chese  lamps  vary  in  efliciency  from  0.9  watt  per  candle  power  to  1.3:! 
watts  per  candle  power,  and  are  desirable  for  use  ou  automobiles,  flash- 
lights, signs,  dental,  optical  and  surgical  instruments,  etc..  and  in  fact 
m  .Tiiy  place  where  small  low-voltage  power  lamps  are  used. 

Miami  Valley  Machine  Tool  Co.,  Dayton,  Ohio.  Catalogue  F  of 
Miami  Valley  engine  lathes  made  in  13-lnch  and  IG-inch  sizes,  13-inch 
stud  lathes,  sensitive  drills,  plain  cutter  and  reamer  grinders.  No  2 
universal  grinder  with  automatic  feed.  No.  2  universal  surface  grinder 
No.  1  universal  cutter  and  tool  grinder.  The  operations  of  grinding 
a  form  cutter,  gear  cutter,  blanking  punch,  spiral  cutter,  T-slot  cutter 
side  milling  cutter,  etc.,  are  illustrated. 

Ingersoll-Rand  Co..  11  Broadway,  Nc\y  York.  Bulletin  No  4009 
of  Temple  Ingersoll  "electric  air"  rock  drills.  The  Temple  Ingersoll 
"electric  aii'"  rock  drill  apparatus  comprises  an  electric  motor  and  a 
two-cylinder  air  pump  and  the  rock  drill  proper.  The  air  pump  is 
connected  with  the  rock  drill  by  two  hose  and  the  pulsations  of  the 
pump  work  the  drill  in  unison,  using  the  same  air  continuously. 

Chap.man  Engineering  Co..  917  Land  Title  Building.  Philadelphia, 
Pa.  Catalogue  of  casehardened.  corrugated  copper  flange  gaskets, 
adapted  to  all  kinds  of  steam  service,  working  equally  efficiently  under 
superheated  steam,  high  pressures  or  low  pressures.  These  gaskets  are 
.guaranteed  not  to  bum  or  blow  out.  to  stand  500  pounds  steam  pres- 
sure and  superheated  steam  of  any  practicable  working  temperature 
and  to  make  an  absolutely  tight  joint  on  a  rough  or  pitted  surface. 

Norton  Co..  Worcester.  Mass.  Booklet  entitled  "Facts  Worth 
Knowing  about  Grinding  Wheels."  containing  valuable  information  for 
users.  The  Norton  grinding  wheels  are  nJade  by  three  processes — 
vitrified,  silicate  or  semi-vitrifled,  and  elastic,  aud  in  grades  suitable 
to  all  classes  of  work.  Suggestions  for  ordering  are  given  which  will 
be  found  valuable  by  those  who  are  not  fully  aware  of  all  the  factors 
that  enter  into  the  selection  of  grinding  wheels  necessary  to  secure 
the  highest  efficiency. 

Newman-Andrew  Co.,  107  West  St.,  New  York.  Circular  of  "Toledo" 
high-speed  steel  manufactured  by  .Ino.  Hy.  Andrew,  Ltd.,  Toledo  Steel 
Works,  Sheffield,  England.  The  circular  gives  directions  for  treating 
"Toledo"  high-speed  steel,  ordering  steel  suitable  for  various  purposes, 
such  as  cold  chisels,  boiler  snaps,  mint  dies,  rock  drills,  lathe  tools, 
milling  cutters,  etc.,  and  lists  the  various  brands  manufactured.  A 
comparison  of  thermometric  scales,  and  tables  of  weights  of  bar  stock 
per  lineal  foot  are  appropriately  included. 

Electro-Dynamic  Co.,  Bayonne,  N.  J.  Circulars  No.  29.  32,  34  and 
35,  illustrating  the  electro-dynamic  interpole  variable  .speed  motors 
which  have  the  following  characteristics:  1.  Constant  speed  at  any 
controller  position  regardless  of  load.  2.  Wide  speed  range  bv  field 
control.  3.  Freedom  from  sparking  4.  Compactness.  5.  Reversibility, 
(i.  Operation  on  any  single  voltagi — 110.  210.  or  500  volts.  The  cir- 
culars describe  the  theory  of  magnetic  action  and  illustrate  the  con- 
struction of  the  motors,  and  their  application  to  machine  tools,  eleva- 
tors, printing  presses,  crane  trolleys,  vacuum  cleaning  pumps,  centri- 
fugal  pumps,  etc. 

W.  S.  Rockwell  Co.,  50  Church  St.,  New  York.  Circular  of  Rock- 
well annealing  and  hardening  furnaces,  giving  dimensions,  fuel  com- 
siimption  of  oil  and  gas.  and  other  data  required  bv  purchasers.  The 
furnaces  are  made  in  i:i  sizes,  the  smallest  having  chamber  dimen- 
sions of  10  by  13M.  Inches,  and  entrance  to  chamber.  9  by  5  Inches. 
The  largest  furnace  listed  baa  a  chamber  39  by  54  Inches  with  entrance 
;10  by  18  Inches.  These  furnaces  are  suitable  for  annealing,  harden- 
ing, tempering  and  casehardenlng,  but  are  not  adapted  for  hardening 
high-speed   steel. 

National  File  &  Tool  Co.,  2110  Allegheny  Ave.,  Philadelphia, 
Pa.  Catalogue  of  the  "Vixen"  patent  hand  milling  tool.  The  Vixen 
file  and  Tiillling  tool  was  described  In  the  May,  1909.  number  ot 
Machinery.  It  dilTers  from  tlie  ordinary  file  In  the  shape  of  the  cut, 
the  teeth  being  formed  on  the  arc  of  a  circle  and  so  shaped  as  to  give 
a  smooth  shearing  action.  It  Is  claimed  that  the  Vixen  file  and  mill- 
ing tools  will  cut  from  three  to  live  times  as  last  as  an  ordinary  file 
tool,  and  last  from  four  to  six  times  as  long.  They  are  particularly 
eflieient  on  soft  metals  and  alloys  such  as  babbitt,  lead,  alninlnuui, 
etc.,  cutting  rapidly  and  being  self.elenning. 

W.  F.  &  .loiiN  Barne.s  Co.,  2.!1  Ruby  St.,  Rockford,  HI.  Catalogue 
No.  (19  of  upright  drills  and  other  machine  tools,  comprising  bench  fric- 
tion disk  drill,  lloor  friction  disk  drill  and  regular  upright  drills  of 
various  patterns  and  designs  from  l.^t  inches  swing  to  50  inches  swing, 
hielusive.  'I'hese  drills  are  provhied  with  special  attachments  accord- 
ing to  requirements.  Including  gi'iir  tapping  attachment,  compound 
table,  oil  feeding  device,  miilllple  spindle  iiead.  etc.  The  Barnes  hori- 
zontal radial  dilU  Is  lllustraled,  and  also  the  Banies  wati'r  emery 
grinder,  adiustable  screw  press,  universal  sliding  chuck  attachment, 
and  various  features  of  design  and  construction  of  the  upright  (lrlll«. 
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BROWN  ®  SHARPE  MFG.  CO., 


B.  ©  S.  Grinding  Machine  Accuracy  is  Permanent 

When  a  machine  is  new  its  perfect  working  condition  and  abihty  to 
produce  accurate  work  are  naturally  expected.  The  real  test,  however, 
is  that  of  long  continued  service  and  it  is  here  that  is  manifested  the 
excellent  design  and  high  quality  of  workmanship  which  characterize 

B.  ©  S.  Grinding  Machines. 

In  construction  a  sufficient  amount  of  metal  is  correctly  distributed  in 
all  parts  to  secure  rigidity — a  factor  of  utmost  importance.  The 
working  parts  are  easily  accessible  and  all  levers  and  hand  wheels  are 
conveniently  located  so  that  the  operator  may  have  full  control  from 
the  front  of  the  machine.  This,  together  with  the  employment  of  a 
special  cross  feeding  mechanism  that  causes  work  to  be  ground  auto- 
matically to  within  .00025  of  an  inch  of  a  required  size,  enables 
one  operator  to  easily  run  two  machines. 

Another  feature  of  great  importance  consists  in  the  fact  that  the  worK 
speeds  and  table  feeds  are  completely  separated,  permitting  the  correct 
table  feed  for  any  work  speed  to  be  obtained. 
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Supplement  to  MACHlj 

Data  and  Diagrams  for  the  Article  in  this  nuni, 
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Machinery 

November,  1909 


CHAIN-MAKING  EXTRAORDINARY  IN  A  SCRAPLESS  PRESS-ROOM 


CHBSrER  L.  LUCAS" 


T\VK\TY-FIVR  tliousand  links  of  steel  sprocliol  chain, 
iiutoniatioally  ininchcd.  fonuctl  and  asseinliled  complete 
in  one  day  of  10  hours!  This  is  the  reniaiUable.  though 
everyday  perfoiinance  of  each  of  the  many  automatic 
chain  presses  in  the  factory  of  the  Locke  Steel  Belt  Co.,  of 
Bridgeport,  Conn.,  manufacturers  of  steel  belt  or  sprocket 
chain. 

This  chain  is  made  prhnarily  for  two  classes  of  work: 
agricultural  machinery,  such  as  planters,  mowing  machines, 
harvesters,  etc.,  and  for  conveying  and  elevating  machinery 
in  the  mining,  grain  and  other  similar  industries.     The  chain 


The  Automatic  Chain  Press 
The  iirincipal  feature  of  the  making  of  this  cluiin  is  the 
autonuilic  chain  press  shown  in  Fig.  1.  This  type  of  machine 
was  specially  designed  and  huilt  for  the  work,  and  as  the 
results  will  testify,  it  has  been  highly  satisfactory.  lu  gen- 
eral, it  resembles  and  in  fact  is,  a  heavy,  powerfully-geared, 
triple-action  press.  At  the  right  of  the  Illustration  may  be 
seen  a  roll  of  stock  being  fed  to  the  press,  and  just  outside 
of  the  housings  of  the  press  is  located  the  feeding  device 
which  is  patterned  after  the  familiar  grip  feed.  The  main 
point  of  this  teed   is   its   positive  action,  which  is  absolutely 


Fig.  1.    Automatic  Chain  Press  and  Reel 

is  made  to  meet  all  requirements,  being  made  in  varying 
sizes  from  \'j  to  3  inches  in  width,  and  in  thicknesses  from 
0.045  to  0.250  inch.  During  the  making  of  this  chain  not  an 
ounce  of  the  stock  is  wasted  in  scrap,  excepting  a  small  "scal- 
lop" at  the  beginning  and  another  at  the  end  of  each  coil  of 
steel.  The  part  of  the  link  which  is  punched  to  form  the 
opening  in  the  center  is  curled  around  and  serves  to  connect 
the  link  wilh  the  one  following.  Thus,  100  feet  of  steel  ribbon 
enters  the  press  from  one  side  and  emerges  on  the  other  side 
as  05  feet  of  completed  chain — the  slight  shrinkage  being  due 
to  the  bending  of  the  steel  in  forming  the  link.  The  steel  used 
is  of  low  carbon,  and  comes  in  large  coils  ready  for  the  press, 
having  been  rolled  to  the  right  width  for  the  size  chain  into 
which  it  is  to  be  made;  therefore  all  sharp  edges  that  would 
result  from  sheared  stock  are  eliminated.  The  cliaiii  is  easily 
jinrled  at  any  desired  point  by  simply  bending  a  link  back- 
wards as  I'ar  as  possible  and  slipiiing  it  out  edgewise. 


Adih'oss  :     Hniigiis  Station,  I,.vr]n,  Mass. 


upon  which  Finished  Chain  Is  wound 

necessary  on  account  of  the  construction  of  the  dies  them- 
selves. If,  for  example,  the  stock  and  partly  completed  links 
should,  through  failure  of  the  feed,  be  advanced  but  half  the 
required  distance,  the  dies  would  be  badly  damaged  at  the 
next  stroke  of  the  press.  Fig.  2  shows  the  feed  in  cross  sec- 
tion, and  its  operation  is  as  follows:  As  the  connectin.g-rod 
.4.  descends  (actuated  by  a  crank  on  the  driving  wheel)  it 
causes  link  /}  to  recede,  carrying  with  it  part  C.  which  upon 
reaching  lug  1>.  pulls  back  the  feed  finger  E  in  conjunction 
with  slide  F,  of  which  it  is  a  part.  When  the  end  of  the 
stroke  is  reached,  the  forward  motion  throws  the  feed  finger 
K  with  its  jaw,  into  the  stock,  forcing  it  hard  against  the 
corresponding  jaw  in  the  slide  beneath  the  stock.  Between 
llicse  two  jaws  the  stock,  with  the  whole  slid,e,  is  carried  for- 
ward I  lie  distance  required  to  form  one  link.  To  prevent  the 
slide  /•'  from  moving  forward  before  finger^  has  gripped  the 
stock,  a  spring  pressure  plate  O  Is  provided  which  lu'ars 
against  the  Klhlc     ItcM'orc  the  steel  ribbon  enters  the  I'ccd,  it 
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passes  between  a  set  of  straightening  rolls  that  effectively 
removes  any  kinks  or  dents  that  would  interfere  with  the 
action  of  feed  or  dies. 

The  Dies 

The  dies  used  in  this  chain  press  are  very  Interesting. 
Although  of  a  modified  design,  they  are  after  the  style  of  the 
ordinary  follower  die;  several  operations  of  the  chain  mak- 
ing being  performed  upon  as  many  different  sections  of  the 
stock  at  each  stroke  of  the  press.  Another  noticeable  feature 
is  that  all  wearing  parts,  such  as  punches,  scoring  chisels, 
etc.,  are  so  arranged  in  the  dies  that  they  may  be  easily  re- 
moved without  interfering  with  the  rest  of  the  dies,  thus  facili- 
tating adjustment  and  renewal.  The  bodies  of  the  first  chain 
dies  were  made  of  tool  steel;  later  machine  steel  was  used, 
and  at  the  present  time  machine  steel  case-hardened  to  a 
depth  of  1/16  of  an  in.ch,  is  giving  better  satisfaction  than 
either  the  unhardened  machine  steel  or  the  tool  steel. 

The  press  tools  for  the  making  of  the  chain  are  shown  in 
Figs.  3  and  4;  these  may  properly  be  divided  into  four  parts: 
the  punch  A,  which  is  held  and  operated  by  the  main  ram 
of  the  press;  the  plate  (or  stripper)  B,  which  is  held  and 
operated  by  the  cam-slide;  the  principal  die  C  (also  shown  in 
plan  view  in  Fig.  4)  fastened  to  the  bed  of  the  press;  and 
the  finishing  die  D  held  and  operated  by  the  triple-action 
mechanism  beneath  the  bed  of  the  press.  The  function  of 
plate  B'  is  to  hold  the  body  of  the  chain  while  punch  A  with 
its  sections  6,  c,  e,  h  and  ;  are  performing  their  work  on  the 
links  and  also  while  finishing  die  D  is  at  work  on  the  under 


} STOCK  FROM 
RFEL 


.STRAIGHTENING 
ROLLS 


Fig.  2.    Positive  Feeding  Mechanism  ^vhich  advances  the  Stock  the 
Length  of  a  Linl£  at  each  Stroke 

side  of  the  stock,  connecting  the  links.  Just  before  punch 
A  does  its  work,  plate  B  is  clamped  upon  the  stock  by  means 
of  a  cam-slide,  and  held  there  until  the.  upward  stroke  re- 
leases it. 

After  leaving  the  straightening  rolls,  the  stock  enters  the 
feeding  mechanism  already  described,  and  by  it  is  advanced 
the  length  of  one  link  under  the  dies.  The  first  stroke  of  the 
press  forms  the  stock  over  the  rounding  projection  a  in  the 
die;  at  the  same  time,  on  the  under  side  of  the  .stock,  scoring 
chisels  6,  in  the  die  meet  scoring  chisels  6  in  the  punch,  on 
the  top  side  of  the  stock.  While  the  hump  is  being  formed 
over  o,  the  scoring  chisel  c,  located  at  the  top  of  the  hump 
in  the  punch,  does  its  work,  making  a  cut  clear  across  and 
half  way  through  the  stock,  to  facilitate  the  separation  of  the 
links  in  a  succeeding  operation.  The  result  of  this  stroke  of 
the  press  is  indicated  by  the  letters  A  in  the  illustration,  Fig. 
5,  which  shows  the  appearance  of  the  top  and  bottom  of  the 
stock.  While  the  upward  return  of  the  press  is  under  way, 
the  feed  is  advancing  the  stock  another  link's  length  forward, 
bringing  the  hump  just  formed  into  position  over  projection 
d  in  the  die.  When  the  press  comes  down  on  the  second 
stroke,  scoring  chisel  e^  in  the  die  and  e  in  the  punch  make 
opposite  cuts  that  connect  the  first  two  cuts  made,  near  their 
rear  ends,  thus  outlining  three  sides  of  what  is  to  be  the  open 
space  at  the  center  of  the  link.  With  this  stroke,  figure 
punch  /,  located  in  plate  B,  stamps  the  size  of  chain  into  each 
side  of  the  face  of  the  link.  This  stroke  leaves  the  stock  in 
the  condition  shown  at  B,  Fig.  5. 

The  semi-complete'd  links  are  again  forwarded  one  length, 
bringing  the  first  hump  over  shearing  knife  o  in  the  die.     On 


the  third  down-stroke  section  h  in  the  punch  separates  the 
stock  on  the  short  scored  cross  line  and  pushes  it  in  either 
direction  into  the  die  cavity  i.  This  step  is  plainly  shown  at 
C.  The  stock  is  advanced  again  for  the  final  operation  of 
completing  and  connecting  the  links.  As  the  punch  descends, 
section  j  separates  and  pushes  well  down  into  the  die,  the 
center  of  the  link,  which  operation  takes  but  little  pressure, 
as  it  has  already  been  deeply  scored  on  both  sides.  Simul- 
taneously, section  k  of  plate  B  severs  the  link  where  it  has 
been   previously    scored.      At   this    point,    inverted    punch    D, 


Fig.  3.    The  Dies  used  in  the  Chain  Press 

operated  by  the  triple-action  mechanism  beneath  the  press 
bed.  receives  the  link  tongue  in  the  section  n  and  then  rises. 
pushing  the  link  tongue  upward  and  through  the  center  of  the 
link  ahead.  At  the  end  of  its  upward  journey  the  tongue  strikes 
the  depression  in  plate  B,  which  rounds  it  nicely  into 
shape,  thus  connecting  it  with  the  forward  link  and  com- 
pleting the  operation  of  making  the  chain.  A  projection  I 
is  pjaced  in  this  recess  to  prevent  the  link  from  entirely 
closing,  which  would  make  separation  of  the  completed  links 


Fig.  4.    Plan  View  of  the  Die  shown  in  Fig.  3 

impossible.  During  the  linking  operation,  the  balance  of  the 
stock,  outside  of  the  opening,  is  held  i3y  plate  B  against  pro- 
jection m  and  the  rest  of  the  die.  Stop  o  is  added  to  the  dies 
to  insure  that  the  finished  chain  is  pulled  from  the  dies  but 
one  link  at  each  stroke  of  the  press.  As  the  link  nearest  com- 
pletion is  severed  from  the  balance  of  the  stock,  it  is  plain 
that  it  would  be  pulled  too  far  by  the  winding  mechanism 
if  stop  0  did  not  drop  into  the  opening  of  tne  preceding  link 
and  hold  the  link  following  in  position  for  the  linking 
operation. 

While  the  operations  just  described  have  been  taking  place 
on  the  first  link  other  links  have  of  course  been  started,  so 
that  at  each  stroke  of  the  press  four  different  links  are  under- 
going the  various  operations  and  one  link  is  completed  and 
connected  with  the  finished  chain  that  is  being  wound  on  the 
reel  at  the  left  of  the  press. 

The  Reel 

As  the  completed  chain  leaves  the  press  it  passes  under  a 
cam-lever  and  thence  to  the  reel  at  the  left  of  the  press,  as 
shown  in  Fig.  1.  The  solving  of  the  winding  problem  was 
not  as  simple  a  matter  as  it  would  at  first  appear.     To  begin 
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with,  the  reel  weighs  over  100  pounds  erapty  ami  wound  with 
chain,  over  500  pounds;  therefore  the  mechanism  must  he 
atroug  and  simple,  especially  as  the  weight  is  constantly 
changing.  Secondly,  at  the  starting  of  the  empty  reel  only 
about  two  feet  o[  the  chain  is  wound  in  one  revolution,  but 
when  the  reel  is  nearly  filled,  from  eight  to  ten  feet  are 
wound  in  one  revolution,  consequently  the  reel  winding  must 
bo  intermittent.  Thirdly,  adequate  means  had  to  be  provided 
for  winding  the  chain  in  even  layers  in  order  that  it  might 
be  easily  unreeled  in  subsequent  handling. 

The  reel  is  about  three  feet  in  diameter  and  made  of  heavy 
iron  with  the  sides  perforated  to  reduce  the  weight  as  well 
as  to  allow  the  oil  better  circulation  in  the  tempering  bath, 
which  will  be  described  later  on.  In  use,  the  reel  is  sup- 
ported on  tour  small  rollers  at  the  base  of  its  support;  the 
rear  set  acts  as  driver  and  transmits  the  power  for  turning 
the  reel.  When  the  lever  at  the  side  of  the  reel  is  thrown 
down,  the  rear  set  of  rollers  drops  back  and  allows  the  reel  to 
roll  out  of  the  frame.  The  scheme  for  obtaining  the  inter- 
mittent motion  to  the  reel-winding  is  simple.  To  the  driving 
mechanism  (which  by  the  way  is  operated  by  power  conveyed 
from  the  press  by  a  Locke  steel  chain)  is  added  a  friction 
clutch,    controlled    by   the   cam-lever   under   which    the   chain 


Ihiough  which  it  passes  at  the  rate  of  from  6  to  10  feet  a 
minute,  entering  the  hardening  tank  shown  at  the  foot  of 
the  incline  in  a  bright  cherry  red  heat.  After  dropping  deep 
Into  the  tank  the  chain  is  brought  up  and  over  sprocket 
wheel  C  and  thence  to  the  reel  where  it  is  wound  In  the 
manner  already  described.  By  referring  to  the  illustration, 
it  will  be  noticed  that  from  the  time  the  chain  leaves  the 
sprocket  wheel  A  at  the  top  of  the  furnace,  until  it  reaches 
the  sprocket  wheel  C  at  the  end  of  the  hardening  tank,  it 
comes  in  contact  with  nothing  except  the  red-hot  firebrick  and 
water.  In  this  way  it  is  plain  that  there  can  be  no  danger 
of  the  hot  links  being  stretched  and  thereby  affecting  the 
pitch  of  the  chain.  Provision  is  made  for  adjusting  the  heat 
in  the  furnace  to  suit  large  or  small  chain,  and  the  machine 
is  fitted  with  cone  pulleys  to  regulate  the  speed  at  which  the 
chain  passes  through. 

With  a  line  of  red  hot  chain  constantly  entering  the  hard- 
ening tank,  it  does  not  take  long  to  heat  the  water.  To  keep 
the  water  cool,  a  large  supply  pipe  is  steadily  emptying  cold 
water  into  the  tank  and  at  the  side  is  an  overflow  pipe  to 
carry  away  the  warm  water.  One  little  kink  on  this  machine 
deserves  mention,  and  that  is  the  utilizing  of  the  exhaust 
heat  to  dry  the  chain  as  it  comes  out  of  the  tank,  dripping 


'^ig.  5.    The  Four  Successive  Steps  in  making  the  Chain,  and  the  Completed  Links 


passes  on  its  way  to  the  reel.  When  the  chain  is  being  wound 
too  fast,  it  pulls  up  against  the  cam-lever,  which  by  this 
upward  motion  disengages  the  friction  clutch  and  stops  the 
reel.  After  enough  chain  accumulates  to  allow  the  lever  to 
drop  and  thus  engage  the  clutch,  the  reel  starts  again.  The 
chain  is  wound  in  even  layers  by  the  screw  at  the  top  of  the 
reel  which  is  made  with  a  double  (forward  and  reverse) 
thread.  The  carriage  over  which  the  chain  passes  is  thus 
guided  slowly  backward  and  forward  as  the  reel  is  wound, 
thereby  producing  a  regular  and  evenly  wound  reel. 

The  Hardening-  Furnace 

In  many  respects  the  most  interesting  part  of  this  cluiin- 
making  plant  is  the  hardening  room.  To  this  department 
the  reels  of  completed  chain  are  brought,  and  by  means  of 
hardening  furnaces  like  those  shown  in  Fig.  6,  the  soft  steel 
links  are  automatically  hardened.  As  each  link  receives  the 
same  heat  for  the  same  length  of  time  and  is  quenched  in  a 
bath  of  never-varying  temperature,  it  is  obvious  that  each 
link  of  the  chain  must  be  thoroughly  and  evenly  hardened. 

The  illustration  Pig.  7  shows  a  sectional  view  of  the  fur- 
nace and  tank.  The  incline  is  lined  with  firebrick  and  the 
heat  Is  supplied  through  four  burners  li  which  burn  crude 
petroleum.  The  chain  leaves  the  reel  at  the  base  of  the  fur- 
nace and  passing  over  the  sprocket  wheel  A  enters  the  incline. 


wet.  As  in  the  other  reel  drives,  the  power  for  this  machine 
and  its  reel  is  transmitted  by  chain  similar  to  that  under 
process  of  mailing. 

Tempering 

The  hardened  chain  which  is  of  course  very  brittle  in 
its  extreme  hardness,  now  undergoes  the  tempering  process. 
Great  vats  of  neatsfoot  oil  are  heated  to  a  temperature  of 
620  degrees  F.  and  into  these  the  full  reels  of  chain  are  low- 
ered by  means  of  cranes.  In  this  hot  oil  the  reels  are  left 
for  half  an  hour,  which  reduces  the  temper  to  a  point  where 
the  steel  has  its  maximum  toughness.  Next,  the  reels  of 
chain  are  placed  on  an  iron  plate  which  is  kept  continuously 
hot,  and  upon  this  plate  they  are  left  until  the  adhering  oil 
is  baked  hard  upon  the  surface  of  the  chain. 

Inspection 
Tlio  tempering  operation  really  completes  the  chain,  yet  it 
is  put  through  a  very  rigid  test  which  precludes  the  chance 
of  a  single  defective  link  escaping.  Fig.  8  shows  a  view  of 
the  testing  department  and  testing  apparatus.  Here  the  chain 
is  separated  into  10-foot  lengths  or,  if  required.  Into  special 
lengths,  as  may  be  seen  in  tlie  background.  Each  of  these 
lengths  is  stretclied  out  upon  the  testing  bench  and  compared 
with  a  standard  10-loot  length  of  the  same  pilch.  If  It 
agrees  within  the  required  limits,  one  end  is  held  by  a  hook 
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at  the  end  of  the  bench  and  the  other  end  attached  to  the 
testing  apparatus  shown.  The  main  lever  of  this  device  is 
studded  with  pin  holes,  and  by  means  of  a  pin  and  different 
weights  the  required  testing  pressures  can  be  applied  to  the 
various  sizes  of  chain.  It  is  then  again  compared  with  the 
standard  to  detect  stretching.  As  the  chain  is  drawn  from 
the  reels,  it  is  pulled  through  a  series  of  sprockets  to  dis- 
cover any  stiff  or  otherwise  faulty  links  that  may  be  in  it. 


Fig.  6.    Chain  passing  from  the  Reel  into  the  Hardening  Furnace 

Each  and  every  link  undergoes  this  exacting  examination,  and, 
as  two  men  will  put  20,000  feet  of  the  chain  through  the 
various  tests  in  one  day,  the  process  is  not  as  slow  as  it  would 
at  first  seem. 

It  is  not  necessary  to  apply  oil  to  the  chain  prior  to  ship- 
ment, as  'the  oil  tempering  operation  leaves  the  chain  with 
a  film  of  oil,  baked  on,  which  not  only  protects  the  steel  from 
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Pig.  7.    Sectional  Vle^p  of  the  Automatic  Hardening  Furnace 

the  action  of  air  and  water,  but  gives  the  chain  a  durable 
glossy  black  finish  that  satisfactorily  completes  the  manu- 
facture of  a  superior  sprocket  chain. 

*     ^     * 
A  new  aviation  prize,  offered  by  the  French  paper  Matin, 
consists  of  a  sum  of  $20,000  which  will  be  paid  for  the  first 
flight  with  an  a'eroplane  from  "city  to  city"  before  Aug.  1,  1910. 


APPLICATION    OF   ELECTRICITY   FOR 
PURIFYING  AIR 

New  applications  of  electricity  are  being  discovered  daily 
but  not  every  new  application  is  of  as  much  interest  or  im- 
portance as  one  recently  developed  for  purifying  the  air  of 
reading  rooms,  theaters,  and  other  close  places  where  large 
numbers  congregate.  The  apparatus  referred  to  is  the  ozone 
generator  made  by  the  National  Air  Filter  Co.,  Chicago,  a  large 
installation  of  which  was  recently  made  in  the  Chicago  Public 
Library  to  purify  or  ozonize  the  10,000  cubic  feet  of  air  per 
minute  that  is  forced  into  the  main  reading  room.  Dr.  W.  A. 
Evans,  health  commissioner  of  Chicago,  declared  that  the  air 
in  the  library  building  prior  to  the  installation  of  the  appar- 
citus  was  entirely  unfit  for  use,  being  foul  and  dangerous,  and 
probably  no  other  building  in  the  city  has  been  subjected  to 
more  condemnation  because  of  its  defective  ventilating  system 
than  it.  After  the  installation  of  the  ozonizing  apparatus  it 
was  found  that  the  main  reading  room  was  completely  de- 
odorized, the  air  being  freed  of  that  disagreeable  and  dele- 
terious odor  which  for  years  had  so  thoroughly  permeated  all 
papers,  books,  furnishings,  etc.,  in  this  large  room.  The  fresh 
sterilized  "mountain"  air  in  the  room  reduced  the  humidity 
during  the  hot,  oppressive  days  of  summer,  and  greatly  in- 
creased the  comfort  of  the  readers  and  employes.  The  instal- 
lation renders  the  disinfecting  of  all  books,  periodicals,  papers, 
etc.,  on  the  shelves,  racks,  tables,  etc.,  an  automatic  process, 
Iveeping  them  constantly  in  a  hygienic  condition. 


Fig.  8.    Department  where  the  Chain  is  tested 

The  ozone  generator  is  installed  in  the  large  air  duct  and 
measures  G  feet  high,  11  inches  thick  and  1  foot  wide;  it  con- 
sumes 6.5  amperes  of  current  per  hour  while  ozonizing  15,000 
cubic  feet  of  air  per  minute.  A  connection  is  made  with  a 
feed  wire  of  110  volts  to  a  step-up  .transformer  which  dis- 
charges a  current  at  a  potential  of  7,000  volts.  The  high-ten- 
sion current  feeds  into  a  series  of  electrodes  made  in  the  form 
of  ordinary  hairbrushes.  A  static  electrical  discharge  is  main- 
tained playing  against  a  series  of  glass  plates.  Through  this 
blue  electrical  discharge  of  7,000  volts,  air  is  forced,  the  result 
being  that  all  bacteria,  germs,  etc.,  are  electrocuted.  When 
the  filtering  electrodes  become  dirty  or  clogged  they  are 
simply  rubbed  together  and  cleaned  as  one  would  clean  an  ordi- 
nary hair  brush.  The  generator  is  placed  between  the  fan  and 
the  spray  of  water  used  in  washing  the  air,  to  prevent  losing 
the  ozone  which  the  water  would  otherwise  naturally  take  up. 

The  low  consumption  of  current  and  consequent  low  main- 
tenance cost  makes  the  ozone  generator  feasible  tor  purifying 
the  air  of  shops,  mills  and  factories  where  difficulty  is  experi- 
enced In  supplying  air  in  large  volume  free  from  odors.  It  is 
of  commercial  importance  for  preserving  and  restoring  food 
and  other  products  affected  by  odors  or  quickly  tainted  by 
decay.  Ozone  has  been  found  to  completely  deodorize  stale 
milk,  cream,  butter  and  other  creamery  products,  and  other 
uses  for  the  process  are  constantly  being  discovered.  It  is 
being  used  for  aging  wine,  curing  tobacco,  tanning  hides,  puri- 
fying water,  etc. 
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CALCULATING  THE  SIZE  OF  BLANK  FOR 
ROLLING  SCREW  THREADS 

J.  p.  8PRINQER* 

There  are  some  interesting  problems  roniiected  witli  screw 
tlireails  wliicli  tome  into  iiromiuenco  wlien  we  tal<e  np  tlie 
(inestioii  of  forming  tliem,  not  by  a  cutting  op(M-alion,  but  by 
a  rolling  process.  In  the  process  of  thread  rolling  there  Is 
no  cutting  of  the  groove;  the  whole  procedure  depends  upon 
pressing  the  metal  down  at  one  point  and  permitting  it  to 
protrude  at  another.  There  are  no  chips.  The  amount  of 
metal  with  which  one  begins  is  the  amount  with  which  one 
ends.  When  cutting  a  thread  in  the  lathe,  the  gage  of  the 
thread  is  the  same  as  the  gage  of  the  blank;  but  this  is  not 
the  case  in  thread  rolling.     Tbe  thread  here  projects  out  be- 


1.G97 


around  the  screw  is 


=  0.071  cubic  inch. 


yond  the  original  surface,  so  that  to  make  a  screw  thread  of 
a  particular  gage,  it  is  necessary  to  use  a  blank  of  less  diam- 
eter. But  bow  much  less?  To  answer  this  question,  it  is 
necssary  to  determine  just  bow  much  material  is  contained 
in  a  screw  thread. 

Before  taking  up  this  question  in  a  mathematical  way,  it 
may  be  well  to  point  out  how  it  might  be  solved  experi- 
mentally. Suppose  we  wish  to  ascertain  the  exact  volume  of 
a  sharp  60-degree  V-thread  %  inch  in  diameter,  10  threads  per 
inch.  Taking  a  %-inch  rod  of  some  homogeneous  material, 
we  first  weigh  it  accurately.  We  next  cut  the  required 
thread  in  the  lathe,  and  measure  the  length  of  rod  thus 
threaded.  We  may  now  weigh  the  rod  again.  The  difference 
between  this  weight  and  the  former  one  is  evidently  the 
weight  of  material  removed  in  forming  the  groove.  To  get 
the  weight  of  the  thread  itself,  we  may  now  turn  off  the 
threads  and  weigh  the  rod  after  the  threads  have  been  turned 
off.  Still  another  method  of  getting  the  volume  of  the  thread 
depends  upon  the  fact  that  the  groove  and  thread  combined 
form  a  cylindrical  shell  whose  volume  may  easily  be  calcu- 
lated (by  subtracting  the  volume  of  the  cylindrical  core  from 
that  of  the  blank  before  threading).  Therefore,  when  once 
we  have  ascertained  the  volume  of  groove  or  thread,  the  vol- 
ume of  the  other  may  readily  be  obtained  from  the  combined 
volume  by  subtraction.  All  methods  of  cutting  and  weigh- 
ing, however,  require  very  delicate  scales  and  careful  ex- 
perimentation; besides,  they  have  to  be  repeated  for  every 
size. 

It  is  important,  then,  to  consider  how  we  may  approach 
this  subject  mathematically.  The  simplest  thread  to  calcu- 
late is  the  square  thread.  In  this  thread  the  amount  of 
metal  removed  is  exactly  the  same  as  that  left  in  the  thread. 
Consequently,  to  get  the  volume  of  either  thread  or  groove, 
we  calculate  the  volume  of  the  cylindrical  shell,  between  the 
core  of  the  bolt  and  the  original  cylinder  of  the  blank,  and 
then  divide  by  2.  Suppose  the  diameter  of  the  blank  is  2 
inches  and  the  depth  of  thread  is  0.2  inch.  Then  the  radius 
of  the  blank  is  1  inch,  and  that  of  the  core  0.8  inch.  If  the 
length  of  the  threaded  portion  is  3  inches,  we  have  for  the 
shell : 

7rXl=X3  —  ttX  O.y  X  3  =  3.393  cubic  inches. 

As  thread  or  groove  is  one-half  the  shell,  we  have,  for 
either,  the  value  1.697  cubic  inch. 

If  there  are  eight  threads  to  the  inch,  then  there  are  alto- 
gether in  the  three  inches  of  length  a  total  of  24  threads. 
Consequently,    the   volume    of    a    single    thread    passing   once 


24 
Now  let  us  consider  the  case  when  square  grooves  and 
square  ridges  run  around  the  bolts  in  planes  perpendicular 
to  the  axis,  .hist  as  before,  the  volume  of  the  ridges  is  just 
equal  to  that  of  the  grooves,  provided  that  ridges  and  grooves 
are  the  same  in  section.  We  must,  however,  have  an  equal 
number  of  grooves  and  ridges  in  order  to  calculate  correctly. 
In  three  inches  we  should  have  24  ridges  and  24  grooves. 
Consequently,  as  before,  we  find  that  a  single  ridge  or  groove 
has  a  volume  at  0.071  cubic  inch.  Consider  now  what  this 
means.  Provided  the  cross-section  is  the  same  in  both  cases. 
a  square  thread  has  the  same  volume  whether  the  thread  is 
a  ridge  in  a  plane  at  right  angles  to  the  axis  or  whether  it 
winds  as  in  a  screw.  This  is  a  very  important  conclusion, 
as  upon  it  depends  our  method  for  the  calculation  of  other 
styles  of  threads.  It  does  not  matter,  then,  how  much  or  how 
little  a  square  screw  thread  is  inclined,  its  volume  is  ever  the 
same,  provided  no  change  in  the  axial  section  is  made.  To 
determine  its  volume,  accordingly,  we  talie  it  in  its  easiest 
position — that  is,  when  it  is  a  plain  annular  band.  We  can 
easily  calculate  this,  by  finding  the  volume  of  a  cylinder  whose 
base  has  the  same  diameter  as  the  thread  and  whose  height 
is  one-half  the  pitch.  From  this  we  subtract  the  volume  of 
the  cylinder  whose  height  is  one-half  the  pitch  and  whose 
diameter  is  that  of  the  thread  less  twice  the  depth  of  the 
thread.  The  difference  between  these  two  volumes  will  be 
the  volume  of  one  thread  passing  once  around  the  screw.  Let 
2R  be  the  diameter  of  the  original  blank,  p  the  pitch,  and  d 
the  depth  of  thread.  If  we  denote  the  volume  of  one  con- 
volution of  square  thread  by  V,  we  may  write 

y  =  —  I     TrR'p—TT  (R  —  d)'p  \=:  —  wp  {2Rd  —  d')    (1) 


4[ 


"] 


Let  us  now  inquire  whether  this  principle  that  the  volume  of 
a  convolution  is  independent  of  the  inclination  of  the  thread 
is  true  for  the  ordinary  V-thread.  In  Fig.  1  is  represented  in 
axial  section  a  60-degree  V-thread.  We  may  divide  this  tri- 
angle by  a  series  of  lines  all  parallel  to  the  base  and  equally 
distant  from  one  another.  We  further  divide  the  several 
bands  into  which  the  triangle  is  thus  divided  by  vertical  lines 


^[avhin'-•l•|/,^'.y. 
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Fig.  3 
into  small  squares  all  equal  to  each  other.  We  have  as  the  re- 
sult a  multitude  of  square  screw  threads.  With  the  exception 
of  the  helical  strips,  one  at  the  summit  and  one  at  each  end  of 
a  row  of  squares,  the  cluster  of  little  square  threads  will 
make  up  the  large  V-thread. 

We  now  proceed  to  reduce  the  size  of  the  section  of  the 
little  square  threads.  Each  one  is  made  smaller,  but  each  is 
kept  square  and  all  are  kept  equal.  To  do  this,  all  we  have 
to  do  is  to  draw  all  the  lines  closer  together.  The  sum 
of  the  siiuares  is  now  more  nearly  equal  to  the  V-section, 
and  the  cluster  of  the  small  square  threads  becomes  more 
nearly  equal  to  the  V-thread.  If  we  continue  to  make  the 
squares  smaller,  we  get  closer  and  closer  to  the  V-sectlon.  and 
the  cluster  of  square  threads  gets  closer  and  closer  to  the 
V-thread.  As  there  is  no  limit  to  our  process  of  reducing  the 
squares  and,  therefore,  no  limit  to  the  closeness  with  whi<'h 
the  resulting  cluster  of  square  threads  approximates  the  V- 
thread,   we   conclude   Hint    the   rule    for   square    threads   holds 
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for  the  full  V-section  and  the  full  V-thread.  That  is  to  say— 
we  conclude  that  the  volume  of  a  V-shaped  convolution  may 
be  found  by  ascertaining  that  of  an  annular  ring  having  the 
same  V-section.     This  is  a  very  important  conclusion. 

A  little  consideration  will  soon  convince  one  that  precisely 
the  same  rule  applies  to  any  style  of  thread.  For,  by  the 
same  system  of  approximation,  we  may  reach  the  same  result. 

Let  us  now  derive  the  formula  for  the  volume  of  a  sharp 
V-thread.  In  Fig.  2,  let  a  be  the  angle  of  the  thread,  p  the 
pitch,  d  the  depth,  and  R  one-half  the  outside  diameter.  We 
must  calculate  the  volume  of  an  annular  ring  having  the  tri- 
angle BCF  as  its  axial  section.  The  volume  of  the  annular 
ring  may  be  determined  by  adding  together  the  two  conical 
frustums  generated  by  rotating  ABCD  and  ABFE  on  ED  as 
axis  and  then  subtracting  the  cylinder  generated  by  rotating 
FCDE  on  the  same  axis.    We  may  write: 

Frustum  ABCD  = 

1/3   X   1/2  p  [_n  R-  +  TT  (R  —  dV  +  n  R  {R  —  d)}. 

Frustum  ABFE  = 

1/3  X  1/2  p  In  R--  +  TT  (R  —  dV  +  TV  R  (R  ^  d)]. 

Cylinder  FCDE  =  pw  (R  —  d)'. 

Consequently,  denoting  the  volume  of  the  convolution  of 
the  screw  thread  by  W,  we  have 


W 


pw 

— 

6 

(1 

pir 

6 

6  (iS 

PTT 

p  ir 


(iJ  —  d)=  -f  i?  (i?  —  d)]  —  p  TT  (i?  —  dy- 


[R=  + 


[2  ie=  +  2  (i?  —  d)=  +  2  K  (B  —  d) 
—  dy-1 

\2,R-  ^  2R'  —  \R  d  +  2  d-  ^  IR"  —  tR  d 
■  6  K=  -h  12  i?  d  —  6  (2=] 


pv  ptr 

= [6  JJ  d  —  4  d=],  W  = [3  B  d  - 

6  3 

P  d  TT 

— [3  ie  —  2  d] 

3 

We  may  put  this  formula  in  a  different  form, 
to  Fig.  2,  we  may  write 

a  GC         %'P  V 


2  d=) 

(2) 
By  referring 


tan 


■  = = ,  or  p  ^  2  d  tan 


2         BG  d  2d 

Substituting  this  in  equation  (2),  we  get 


2  d-  w  tan  — 
2 


W  = 

Since   tan    30°   = 
thread: 


[3  /e  —  2  d] 


(3) 


V3 
3 


we    have   for    the   sharp    60-degree 


2  d=  IT  1/3  V  3 
Wi  = [3  R 


2  d] 


2  V  3 


TT    [3    K 


d] 


(4) 


Now.  just  as  we  found  the  volume  of  a  convolution  of  the 
thread  by  adding  two  frustums  and  then  subtracting  a  cylin- 
der, so  we  may  proceed  with  the  calculation  of  the  volume 
of  a  convolution  of  the  thread  groove.  But  we  may  take  a 
different  course;  we  observe  that  a  thread  convolution  plus 
one  of  its  adjacent  groove  convolutions  has  a  volume  equal 
to  that  of  an  annular  ring  whose  axial  section  is  the  sum 
of  those  of  thread  and  groove.  By  taking  one-half  of  one 
adjacent  groove  and  one-half  of  the  other,  we  may  reduce  the 
annular  ring  to  a  cylindrical  ring  whose  axial  section  is 
FCKH  (Fig.  2).  The  volume  of  this  ring  is  obtained  by  sub- 
tracting the  cylinder  formed  by  rotating  EFCD  from  that 
formed  by  rotating  EHED.  That  is,  the  volume  of  the  ring  is 
p  TT  R'~p  TT  (R  —  d)-^p  IT  {2  R  d  —  d')=pd7r  (2i2  — d). 
If  we  subtract  from  this  the  volume  of  the  thread  (equation 
2),  we  get  for  the  volume  X  of  a  convolution  of  the  V-shaped 
thread  groove. 


X  =  p  d  IT  (2  R 


d) 


p  d  w 


(ZR  —  2d) 

p  d  IT 
= (3  JJ  —  d)      (5> 


Since  p 
we  have 


2  d  tan  — 
2 


2  d=  TT  tan  - 


(3  R 


d) 


For  the  sharp  60-degree  thread,  we  have 
2  VT 
X,  = d=  TT  (3  K  —  d) 


(6) 


(7) 


It  is  interesting  to  note  that  with  V-shaped  threads,  where 
the  grooves  have  equal  but  inverted  sections,  the  volume  of  a 
groove  convolution  is  greater  than  that  of  a  thread  convolu- 
tion.   Tbus  the  groove  convolution  is  (formula  (5)) 

P  d  TT 

[3  iS  —  d] 

3 
and  the  thread  convolution   (formula   (2)) 

P  d  TT 

• (3ie  — 2d) 

3 
The  first  value  is  greater  than  the  second.    By  subtracting,  we 

p  d '  ir 

ascertain  that  the  excess  of  groove  over  thread  is  . 

3 

In  rolling  a  screw  thread,  a  sharp  ridge  is  pressed  into  the 
blank.  As  the  metal  being  operated  upon  is  not  easily  com- 
pressible, particles  move 
away  from  the  advanc- 
ing tool,  penetrating, 
under  the  pressure  ap- 
plied, into  the  body  of 
the  blank ;  but  they  can- 
not coalesce  with  the 
particles  against  which 
they  press;  nor  can  they 
sensibly  find  room 
through  compression. 
Thus  it  comes  about 
that  a  sharp  ridge 
pressed  into  a  steel 
blank  accomplishes  two 
results  First,  it  makes 
an  indentation  or 
groove.  Second,  it 
forms,  indirectly,  two 
adjoining  ridges  with  a 
groove  between  them. 
Without  going  further 
into  the  process  of 
thread  rolling,  enough 
has  been  said  to  make 
it  clear  that  in  thread-  ^'k-  * 

ing  a  blank,  the  lower  part  of  the  groove  is  made  by  pressing 
suitable  tool  edges  into  the  blank,  and  the  upper  part  of  the 
thread  is  due  to  material  forced  up  out  of  the  blank.  Disregard- 
ing minute  quantities,  this  bottom  portion  of  the  groove  must 
equal  in  volume  the  extruded  material.  In  Fig.  3,  AB  is  the 
axis  of  the  blank,  PQ  represents  its  original  surface,  LM  marks 
the  depth  to  which  there  is  actual  penetration  of  the  form- 
ing dies,  and  NO  defines  the  height  to  which  there  is  extru- 
sion of  material.  The  problem  that  has  to  be  solved  is  to 
determine  2r,  the  diameter  of  the  blank,  when  2R,  the  diam- 
eter of  the  desired  screw,  is  given.  The  volume,  then,  of  the 
grooves  a,  6,  c,  etc.  must  just  equal  the  volume  of  the  threads 
d,  e,  /,  etc.  By  formula  (3)  we  may  express  the  volume  of  a 
convolution  of  the  thread  def.  We  replace  d  in  this  formula 
by  its  equivalent  R  —  r,  and  obtain  volume  of  thread  convolu- 
tion e  (see  Fig.  3). 

a 
2  (R  — r)-7r  tan  — 

2 
e  =  (K  +  2r) 
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Similui-ly.  by  fonuula   (6)   we  may  I'xpross  tho  volume  of  a 
convolution  of  the  groove  6;  we  must,  howevev,  replace  R  in 
this  lornuiln  by  r,  and  d  by  D  +  r  —  R   (see  Fig.  3).      Wo 
then  have: 
Volume  of  groove  convolution 

a 

2  (D+r— R)' IT t&n  — 

2 

6  = (2r  —  D  +  R) 

3 

Now  llireail  convolution  c  must  be  equal  to  groove  convolu- 
tion (). 


2  {R—r)'Trtan- 


(R  +  2r)  = 


2^D  +  r—R)-  IT  tan- 


(2r—D  +  R) 


or   (R— r)=   {R  +  2r)  =  (D  +  r—R)'  (2r  — D  +  R). 

From  this  we  get,  after  performing  the  operations  indicated 
and  collecting 

3  Dr-  =  D'  —  3  D^R  +  3  D  R\ 

Dividing  by  3  D, 

D-  —  ZDR  +  3R^ 

r"  = 


r  =1/3  V  3  (D=  — 3Z)ie  +  3K=).  (8) 

perhaps,  be  more  convenient  to  have  this  formula 


Re- 


It  will 
In  terms  of  R  and  p  instead  of  in  terms  of  R  and  D. 
ferring  to  Fig.  3,  we  see  at  once  that 

P  a 

D  =  —  cot  — 

2  2 

Replacing,  by  means  of  this  value,  the  quantity  D  in  formula 

(8),  we  get,  


r  =  1/8 


M 


p^  a  a 

—  cot' 3/3  Rp  cot  —  +  3  iJ' 

4  3  2  , 


1/6 


3  I «'  cot' ^  Rp  cot 

\  2 


+  13  ff  j 


If 


:  60  degrees,  then  cot  - 


V  3, 


and  we  get, 


6  V  3  B  p  +  12  i?^) 


r  =  l/6\/  3  (3  p= 

r=l/2\J  p=— 2V"3  i?  p  -f  4  i?- 


r=l/2V    P" — -iV  -6  K  p -t  t  K'  (10) 

Formula  (10)  applies  to  the  ordinary  sharp  V-thread  of  60 
degrees.  The  value  2r  would  be  the  diameter  of  wire  that 
should  be  used  on  a  thread  rolling  machine  to  produce  a 
screw  thread  of  an  external  diameter  equal  to  2R.  Let  g  be 
the  diameter  of  blank  wire  and  G  the  diameter  of  the  finished 
screw  thread.     Then  we  may  write, 

g  =\/  p^  —  G  p  VlT-l-  &•.  (11) 

[The  final  formula  above  may  be  obtained  in  a  simpler 
manner  as  follows:     In  Fig.  4,  let 

G  =  the  outside  diameter  of  thread, 

fir  ^  diameter  of  blank, 

fZ  =  depth  of  thread,  and 

p  =z  pitch  of  thread. 

The  volume  of  one  thread  convolution  equals  the  area  of 
its  section  multiplied  by  the  length  of  the  path  of  the  center 
of  gravity  of  the  section,  if  the  section  be  rotated  once  about 
the  axis  of  the  screw.  The  center  of  gravity  of  a  triangle  is 
located  one-third  of  its  altitude  from  the  base.  Hence,  C  is 
the  center  of  gravity,   and  the  path   of   C  when   the  thread 

id 
section  is  rotated  is  a  circle  with  the  diameter  (G ) 


The  volume  of  the  thread  convolution  then  Is 
(G- 


i  d  pd 

)  ^  X 

3  2 


This  volume  must  equal   the   volume  of  a  hollow   cylinder 
having   an   outside   diameter  equal   to   the  diameter  g  of  the 


blank,  au  Inside  diameter  equal  to  the  root  diameter  (O  ■ 

of  the  thread,  and  a  height  p  (see  Fig.  4). 

Thus 

4(/V  1^(1 


■2d) 


("-") 


TT    X 


Uf  -  {O-  2d)'\ 


4 


Solving  for  g' 


in  this  equation  gives  us 

id- 
0'  = 2  Gd  +  G' 


Nl 


id' 


2  Gd  +  O' 


But  for  a  60-degree  thread  d^p  X  cos  30°  = 
Therefore,  for  a  60-degree  thread 
g=s/  p'—  G  p 


P  V3 


V  3  +  G' 

This  formula  is  the  same  as  the  one  already  found  by  the 
author's  method. 

While  this  formula  is  tlieoretically  correct,  it  should  be 
remembered  that  in  thread  rolling  a  great  many  factors  enter 
which  cannot  be  determined  with  absolute  exactitude.  Mi- 
nute inaccuracies  In  the  thread  rolling  tools,  for  instance,  lack 
of  homogeneity  in  the  material,  etc.,  would  influence  the  size 
of  blank  required.  The  formula,  howxver,  will  furnish  a 
guide  for  selecting  the  approximate  size  of  stock  for  thread 
rolling,  although  the  final  determination  may  have  to  be  left 
to  practical  experiments. — Editoe.] 


HINDERING   RECLAMATION 
THE  WEST 


WORK   IN 


The  reclamation  work  of  the  United  States  government  in 
the  arid  regions  of  the  West  is  done  under  the  provision  of 
the  Reclamation  Act  which  provides  that  the  land  benefited 
by  the  water  provided  shall  be  assessed  for  the  cost  of  the 
work.  The  payment  is  made,  not  into  the  general  fund  of  the 
United  States  Treasury,  but  into  a  special  fund  for  reclama- 
tion work,  and  it  again  becomes  available  for  further  reclama- 
tion work  in  other  sections. 

The  reclaiming  of  the  arid  regions  was  begun  extensively 
under  ex-President  Roosevelt  and  his  Secretary  of  the  In- 
terior, James  Garfield.  During  the  Roosevelt  regime  settlers 
were  permitted  to  work  on  the  irrigation  projects  and  the 
payment  for  the  work  was  applied  to  offset  assessments  on 
their  claims.  This  practice  obviously  was  mutually  beneficial 
to  the  settlers  and  the  government.  The  settlers  were  able 
to  employ  their  time  profitably  while  waiting  for  the  life-giv- 
ing water  and  the  government  benefited  inasmuch  as  it  re- 
ceived payment  on  the  assessments  in  advance,  thus  enabling 
other  irrigation  work  to  be  begun  long  before  it  would  have 
been  possible  had  the  settlers  been  obliged  to  wait  for  the 
returns  received  from  the  irrigated  land  before  making  pay- 
ments. 

Under  the  Taft-Ballinger  regime,  the  practice  of  applying 
the  payments  for  work  done  by  the  settlers  on  future  assess- 
ments has  been  stopped,  because  of  an  Interpretation  of  the 
practice  placing  the  government  in  the  light  of  a  debtor  to 
the  settlers  for  the  work  done  on  the  projects.  The  Engineer- 
ing Ncics  published  a  long  editorial  in  its  September  30  Issue 
calling  attention  to  the  misrepresentation  of  an  editorial  in 
the  A'cw  York  Times  accusing  the  Roosevelt  Secretary  of  the 
,  Interior  of  being  a  socialist,  etc.  The  Engineering  Ncios 
points  out  that  the  irrigation  work,  which  is  of  enormous  ex- 
tent, has  been  done  most  efficiently  and  without  the  sus- 
picion of  graft,  and  it  hints  that  this  hindrance  of  further 
irrigation  work  is  not  In  the  Interest  of  the  general  public.  It 
is  a  pity  that  governmental  red  tape  unwinding  should  be  per- 
mitted to  slow  down  one  of  the  greatest  projects  ever  under- 
taken for  the  common  good. 

*      «     St 

The  Department  of  the  Interior  of  Canada  has  recently  been 
estimating  the  available  water  power  of  the  Dominion,  and 
it  is  stated  that  there  is  26,000,000  horse-power  available  In 
accessible  localities,  of  which  only  500,000  has  hitherto  been 
developed. 
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COMPRESSOR  DESIGNING-THB  DISTRIBUTION 
OP  THE  LOAD 

FRANK  RICHARDS* 

The  air  compressor  shown  in  Figs.  1  and  2  may  be  regarded 
as  a  standard  machine  for  the  special  line  of  work  for  which 
it  is  adapted.  There  is  that  which  is  picturesque  for  the 
■engineer  as  well  as  for  the  landscape  gardener,  and  this  is 
a  picturesque  and   interesting  machine,  embodying  a  number 


Fig.  1.    Ingeraoll-Rand  Three-stage  Air  Compressor,  designed  to  compress  to  1000  pounds  per  square  inch 

of  details  of  ingenious  design  which  are  well  worth  consid- 
ering. The  compressing  of  air  is  not  in  any  case  as  simple 
an  .operation  as  the  pumping  of  water,  and  when  high  pres- 


parts,  the  arranging  of  all  for  ready  accessibility  when  wear 
or  accident  makes  it  necessary,  constitute  in  all  an  intricate 
problem,  the  solution  of  which  is  well  worth  looking  into. 
Nothing,  of  course,  is  final,  and  everything  achieved  is  a 
challenge  to  surpass  it,  so  that  doubtless  later  there  may  be 
a  better  machine  than  this,  or  than  any  we  now  know  of, 
and  we  must  note  its  points  of  excellence  while  we  may. 

This  is  a  three-stage  air  compressor  designed  to  work  to 
1,000  pounds  gage  pressure,  with  a  free  air  capacity  of  about 
.50  cubic  feet  per  minute.  It  is  a 
power-driven  machine,  the  type  of 
power  application  being  according  to 
circumstances.  As  here  shown  it  has 
a  pulley  for  a  belt  drive,  but  it  may 
also  be  driven  by  a  chain,  gearing,  a 
Pelton  wheel  on  an  extension  of  the 
shaft,  or  by  a  direct-connected  electric 
motor. 

The  dimensions  of  the  cylinders  are: 
S-,  5-  and  2%-inch  diameter,  respec- 
1  ively,  by  8-inch  stroke,  and  the  nor- 
mal speed  is  150  revolutions  per 
minute,  giving  a  piston  speed  of  200 
feet.  The  low-pressure,  or  intake,  cyl- 
inder is  double-acting  and  the  other 
two  are  single-acting.  The  three  cylin- 
ders are  in  a  straight  axial  line,  one 
piston-rod  extending  from  the  cross- 
head  through  all  the  pistons.  The  low- 
pi'essure  cylinder  is  between  the  other 
two,  the  intermediate  cylinder  being 
in  front,  or  toward  the  crank,  and  the 
high-pressure  cylinder  at  the  back. 
The  pistons  of  the  intermediate  and  of 
the  high-pressure  cylinder  are,  in  tact, 
plungers  on  each  side  of  the  low- 
pi-essure  piston.  The  working  area  of 
the  low-pressure  piston  on  each  side  is.  therefore,  only  that 
portion  of  the  piston  which  surrounds  the  plungers,  and  these 
areas  are  quite  different  on  the  two  sides  of  the  piston  on  ac- 
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Fig.  2.     Sectional  View  of  the  Three-stage  Air  Compressor 


sures  are  required,  involviag.  as  in  this  case,  multiple  stage 
compression,  the  problem  of  equitably  apportioning  the  work 
and  the  effect  for  each  step  of  the  operation,  the  providing 
for  the  easy  flow  and  the  efficient  cooling  of  the  air  between 
the  stages,  the  reduction  of  machine  friction  to  a  minimum, 
the  providing  for  the  proper  lubricating  of  all   the  working 


•  .\(ldress  :     229  W.  ISoth  St..  New  York. 


count  of  the  different  plunger  diameters.  This  arrangement 
gets  rid  of  all  cylinder  heads  or  partitions  and  stuffing-boxes 
between  the  cylinders.  The  only  stufflng-box  for  the  entire  ma- 
chine is  that  in  the  head  next  to  the  ci-osshead  and  opposed  to 
the  working  pressure  of  the  intermediate  cylinder.  The  piston 
rings  are  the  only  packings  required  besides  this  one  stuffing- 
box.     The  packing  rings  for  the  low-pressure  and  the  inter- 
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mediate  pistons  are  spniiin  iiilo  Kfoi've.s  turiiiMl  in  llic  Holiil 
metnl.  In  tlio  liiKh-pressuro  piston  or  plunger  llie  grooves 
are  not  mined  in  the  solid  but  nro  formed  by  removable  sec- 
tions which  fit  the  piston-rod  and  also  the  cylinder  bore,  and 
which  are  cut  away  at  the  outer  corner  to  form  the  grooves 
for  the  rings.  When  the  main  portion  of  this  piston  is  in 
place  in  the  cylinder,  a  packing  ring  is  slipped  in  to  lit  against 
it;  one  of  the  movable  sections  of  the  piston  is  then  slipped 
in  against  this,  then  another  ring,  then  another  piston  sec- 
tion with  a  washer  and  nut  outside,  which  secures  all.  The 
middle  or  low-pressure  piston  has  a  taper  fit  on  the  rod,  and 
is  secured  by  a  nut  outside  the  intermediate  plunger,  which 
thus  locates  it  precisely  and  holds  it  securely. 

The  actual  working  clearances  of  one  of  these  compressors, 
as  determined  by  the  inspector,  were:  for  the  low-pressure 
cylinder,  .'5/32  inch  and  ;V"2  inch;  intermediate  cylinder, 
IS  inch;  high  pressure,  1/8  inch.  The  distribution  of  the 
pressures  and  the  apportionment  of  the  work  of  compression 
throughout  the  cycle  of  operations  of  this  compressor  are 
»such  as  to  make  the  work  for  eacli  stroke  nearly  the  same. 

On  the  forward  stroke,  or  with  the  pistons  moving  toward 
the  crank,  the  low-pressure  piston  and  the  intermediate  piston 
are  both  compressing  to  their  respective  pressures,  and  the 
receiver  pressure  against  the  high-pressure  plunger  is  assist- 
ing; tlxit  is,  its  thrust  at  practically  constant  pressure  is  to 
be  deducted  from  the  total  w-ork  done  by  the  other  two  pis- 
tons. On  the  backward  stroke,  the  low-  and  the  high-pressure 
pistons  are  compressing,  and  the  receiver  pressure  against 
the  intermediate  piston  is  assisting  in  the  work.  By  calcula- 
tion based  on  the  assumption  that  the  compression  is  adia- 
batic,  it  is  found  that  the  horse-power  required  for  the  for- 
ward compression  stroke  of  the  low-i)ressure  cylinder  is  2.79, 
and  for  the  same  stroke  of  the  intermediate  cylinder,  8.52  H.P. 
The  total  horse-power  resistance  for  the  forward  stroke  is 
8. .52  +  2.79  =  11.31  H.P.  The  intake  pressure  against  the 
high-pressure  plunger  which  is  approximately  constant,  is 
suflScient  to  develop  3.13  H.P.  which  is  to  be  deducted  from 
the  working  horse-power  of  the  other  two  cylinders,  giving 
us  as  the  net  horse-power  for  the  forward  stroke  11.31  — 
3.13  =  8.18  H.P.  For  the  back  stroke  of  the  low-pressure 
piston  the  horse-power  resistance  equals  4.17  H.P.,  which  is, 
of  course,  greater  than  for  the  forward  stroke,  because  of 
the  increased  piston  area.  The  resistance  for  the  working 
stroke  of  the  high-pressure  cylinder  equals  S.93  H.P..  giving 
a  total  for  both  the  low-  and  high-pressure  cylinders  of  4.17  + 
8.93  =^  13.1(1  H.P.  From  this  it  is  necessary  to  deduct  the 
power  due  to  the  intake  pressure  against  the  intermediate 
piston,  which  is  found  to  be  3.13  H.P.  The  net  power  for 
the  back  stroke  then  will  he  13.10  —  3.13  +  9.97  H.P. 

While  the  work  of  the  two  strokes  is  so  nearly  equal,  that 
of  the  back  stroke  is  the  larger,  which  is  at  it  should  be,  as 
this  occurs  on  the  thrust  of  the  connecting-rod  instead  of  on 
the  pull.  A  sufficient  reduction  of  the  terminal  delivery 
pressure  would  equalize  the  work   for  the  alternate  strokes. 

As  before  stated,  adiabati<'  compression  is  assumed  in  each 
cylinder,  with  efficient  intercooling  between  the  stages.  The 
cylinders  are  all  very  completely  water  jacketed,  so  that  the 
temperatures  of  the  working  surfaces  are  kept  down,  and 
satisfactory  lubrication  is  maintained,  but  there  is  little  cool- 
ing effect  upon  the  body  of  air  in  the  cylinders  during  the 
operation  of  compression.  The  circulation  of  the  cooling 
water  is  accomplished  by  a  single  continuous  flow  throngli 
both  intercoolers  and  all  the  water-jackets,  there  being  no 
places  where  the  water  can  remain  without  change.  The 
efficiency  of  the  intercooling  is  sufficiently  indicated  by  the 
fact  that  the  temperature  of  the  air  leaving  the  second  inter- 
cooler  and  entering  the  last  compressing  cylinder  was  found 
upon  a  prolonged  test  to  be  the  same  as  that  of  the  initial 
intake  or  70  degrees,  and  the  temperature  of  the  air  as 
finally  delivered,  there  being  no  after  cooler,  was  188  degrees. 
The  final  temperature  for  perfect  ailiabatic,  single  stage  com- 
pression to  1,000  pounds  would  be  above  1,250  degrees,  whicli 
would  be  prohibitive  in  practice. 

In  a  test  which  was  made  of  one  of  these  machines,  in 
which  the  number  of  strokes  of  the  compressor  required  to 
fdl    a    receiver   of   known    capacity    was   ascertained,   the    vol- 


niHitiic  cfliiiency  of  the  compressor,  or  the  ratio  of  the 
vol! me  actually  delivered  to  the  total  piston  displacement 
of  tlH>  low  pressure  cylinder,  was  determined  to  be  0.927. 

This  compressor  considered  in  detail  will  be  found  to  be 
an  extremely  simple  one  when  the  complication  of  function  is 
allowed  lor.  The  main  frame  combines  in  itself  all  the  par- 
ticulars upon  which  perfect  and  maintained  alignment  de- 
pends. The  first  cylinder  has  a  true  seal  against  the  frame 
and  the  other  cylinders  successively  locate  themselves  by 
their  seating,  all  the  joints  being  scraped  and  the  faces  going 
together  without  packing.  Every  valve  is  independently  ac- 
cessible by  the  removal  of  its  cap.  Taking  off  the  high- 
pressure  cylinder  (which  is  no  more  work  than  the  removal 
of  a  cylinder  head)  makes  all  the  pistons  easily  removable, 
and  gives  complete  access  to  all  the  cylinder  interiors. 

*     *     * 

SHOP   WORK   AT    THE    UNIVERSITY    OF 
WISCONSIN 

As  a  rule,  students  graduate  from  engineering  colleges  with 
but  a  faint  idea  of  modern  machine-shop  practice.  They  are 
often  hastened  through  their  required  shop  work  by  incapable 
instructors,  who  are  only  too  willing  to  get  them  off  their 
hands.  To  offer  the  students  an  Interesting  and  instructive 
class  of  work,  Mr.  Paul  Sladky,  instructor  in  mechanical  prac- 
tice at  the  University  of  Wisconsin,  designed  last  year  a  small, 
two-cycle  gasoline  launch  motor.     The  accompanying  engrav- 
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Gasoline  Engines  built  by  the  Students  at  the  University  of  Wisconsin 

ing  shows  several  of  these  engines.  One  of  them  is  mounted 
on  a  testing  rack,  which  consists  of  a  propeller  working  in  a 
barrel  of  water,  enabling  the  engine  to  be  tried  out  under 
almost  actual  working  conditions.  Fifteen  of  these  engines 
were  built  the  last  school  year  by  students  who  had  no  shop 
experience,  except  the  work  required  by  their  respective 
courses.  Three  single  and  two  double  engines  are  now  in  al- 
most daily  service  on  Lake  Mendota,  Madison,  Wis.,  giving 
excellent  satisfaction.  The  cylinder  is  3%  inches  in  diameter 
with  a  4-inch  stroke.  The  cylinder  and  head  are  integral,  the 
crank  case  and  side  plates  separate.  The  crank-shafts  are 
forged  at  the  university  shop  from  machine  steel  billets  and 
are  machined  with  a  special  lathe  fixture.  By  means  of  a 
distance  piece,  two  cylinders  may  be  connected  to  make  a 
double  engine. 

To  give  the  students  instruction  in  the  use.  value  and  man- 
ufacture of  interchangeable  parts,  jigs  and  fixtures  are  used 
wherever  possible.  In  designing  this  engine.  Mr.  Sladky  en- 
deavored to  make  it  as  simple  and  durable  as  possible,  and 
yet  require  neat  and  accurate  work  on  all  the  different  ma- 
chine tools.  So  much  interest  has  been  taken  in  this  class  of 
work  that  Mr.  Sladky  is  now  designing  a  four-cycle  engine  to 
offer  the  students  a  choice  of  a  number  of  sizes  and  types. 
The  student  buys  the  castings  at  cost  and  owns  the  engine 
when  it  is  finished.  He  is  obliged  to  test  his  engine  himself, 
thus  gaining  by  actual  experience  a  knowledge  of  some  of  the 
gas  engine  troubles  he  is  likely  to  meet  In  his  future  work. 

The  engraving  also  shows  a  motor  cycle,  the  engine  of 
which   was  made  by  a  junior  mechanical  engineer. 
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SPLICES  FOR  I-BEAMS  AND  CHANNELS*t 

A.  L.  CAMPEELLt 

It  Often  happens,  in  the  use  of  rolled  shapes  for  structural 
purposes,  that  the  material  could  be  spliced  together  con- 
veniently and  with  economy,  provided  an  efficient  and  reliable 
form  of  splice  were  available. 

For  example,  Fig.  1  shows  a  side  elevation  of  a  long  row  of 
floor  beams,  supported  every  sixteen  feet.  In  such  a  case  the 
row  of  beams  is  usually  made  up  of  sixteen-foot  lengths,  sup- 
ported on  the  cross  beams,  and  with  little  or  no  connection 
between  their  ends.  If  the  floor  load  is  uniformly  dis- 
tributed, the  maximum  bending  moment  in  the  floor  beams  will 

WL 

be  at  mid-span,  where  W  Is  the  total  load  on  the  beam 

8 
per  panel,  and  L  is  the  panel  length.  Now,  assume  that  the 
row  of  floor  beams  is  shifted  bodily  eight  feet  to  the  left  or 
the  right,  so  that  the  beams  will  be  continuous  over  the  sup- 
ports, with  the  ends  butting  together  at  mid-span;  then,  if 
the  ends  were  efliciently  spliced  together,  we  would  have  a 
continuous   floor  beam,  with  maximum   bending  moments   of 

WL                                        WL 
at  the  supports,  and  at  the  splices.    Thus,  the  bend- 

12  '24 

ing  moment   in   the  floor  beams  is  a  maximum  where  their 
gross  section  is  available  to  resist  it,  while  the  bending  ef- 
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Pigs.  1  and  2.    Diagrams  for  Calculations  of  Splices  for  I-beams 

ficiency  of  the  splice  at  mid-span  need  be  only  50  per  cent  of 
the  maximum. 

With  the  second  arrangement  the  floor  will  safely  carry  a 
load  50  per  cent  greater  than  it  would  with  the  first,  or  for 
the  same  load  only  two-thirds  as  much  material  need  be  used 
in  the  floor  beams.  Long  ties.  etc..  might  also  be  made  up  of 
two  or  more  pieces,  with  splices,  thus  saving  double  freight 
charges  for  shipping  long  pieces. 

Splices  for  I-beams  and  channels  have  been  calculated  in 
the  following,  and  the  splices  for  the  I-beams  are  also  shown 
in  the  accompanying  Supplement.  The  sections  are  taken 
from  Carnegie's  Hand-book,  and  a  medium  section  of  each  size 
has  been  chosen.  The  calculations  may,  however,  be  readily 
applied  to  any  desired  section.  In  every  case  the  splices  for 
I-beams  and  channels  consist  of  a  top  and  bottom  plate,  or 
plates,  riveted  to  the  flanges,  and  two  side  plates  riveted  to 
the  web. 

The  reason  why  medium-sized  sections  have  been  selected 
for  the  calculations,  rather  than  the  so-called  standard  sections, 
is  that  the  medium-sized  section  more  nearly  fulfills  the  aver- 
age requirements  in  design,  and  as  the  steel  mills  constantly 
roll  other  than  the  standard  sections,  they  can  be  obtained 
without  difficulty.  An  inspection  of  a  table  of  steel  shapes  re- 
veals the  fact  that  the  standard  section  is  usually  the  lightest 
section  rolled  of  any  one  size,  and  has  a  very  thin  web.  If  a 
short  standard  section  be  used  as  a  beam,  the  load,  which 
will  produce  a  fiber  stress  of  16,000  pounds  per  square  inch 
in  a  beam,  will  greatly  overload  the  web  of  the  beam  over 
the  supports,  when  it  acts  as  a  compression  member.  If  one 
or  more  of  these  light  sections  be  used  as  columns  or  struts 
their  strength  is  limited  to  the  crippling  strength  of  their 
webs.  For  these  reasons  the  engineering  department  of  the 
firm  where  the  writer  is  employed  has  adopted  the  medium 
weights  of  I-beams  and  channels  as  standard  sections  for 
average  designs. 


Having  assumed  a  section  to  be  spliced,  it  is  first  necessary 
to  find  what  proportion  of  the  total  area  of  the  section  exists- 
in  the  flanges,  and  what  is  contained  in  the  web.  Then  the 
splice  is  so  proportioned  that  the  strength  of  the  beam  will 
be,  at  that  point,  as  nearly  as  possible  equal  to  what  it  would 
be  if  no  splice  existed  in  it.  The  method  of  procedure  when 
designing  the  splice  will  be  illustrated  in  the  following 
computations,  in  which  the  working  stresses  are  assumed  as. 
follows: 

Tension  and  ccmpressicn.  16,000  pounds  per  square  inch. 

Shear,  10,000  pounds  per  square  inch. 

Bearing,  20,000  pounds  per  square  inch. 

Double  shear  is  equivalent  to  l.S  single  shear. 

Splice  for  24-inch  90-pound  I-beam    iSee  Supplement) 

Area  of  section,  26.47  square  inches. 

Thickness  of  web.  0.631  inch. 

Width  of  flange,  7.131  inches. 

Tangent  of  web,  20.75  inches  (depth  of  flat  portion  of  web). 

Grip  of  rivet,  27/32  inch  (depth  of  rivet  holes  in  flanges 
measured  on  center  line  of  holes). 

Sectional  modulus  of  section,  1S6.6  (neutral  axis  perpendic- 
ular to  web). 

As  shown  in  the  Supplement,  the  rows  of  rivets  in  the  web 
are  2ii  inches  apart;  thus  each  row  may  be  regarded  as  car- 
rying a  load  equal  to  the  stress  in  a  strip  of  the  web  ex- 
tending 114  inch  above  and  below  its  center  line.  Since  the 
distance  from  the  top  row  to  the  bottom  row  of  rivets  is  18M, 
inches,  the  portion  of  the  web  upon  which  the  web  rivets  of 
the  splice  will  be  effective  is  18%  -f  1%  -f-114,  or  2O84  inches, 
and  the  sectional  area  of  this  portion  is  20%  X  0.631,  or 
13.09  square  inches.  The  area  of  the  section  to  be  cared  for  by 
the  rivets  in  each  flange,  or  the  sectional  flange  area,  is  then 
26.47  —  13.09 

or  6.69  square  inches. 

2 

Having  now  found  the  flange  and  web  areas  of  the  above 
section,  it  is  only  necessary  to  so  proportion  the  rivets  in  the 
splice  that  the  existing  fiber  stresses  in  the  beam  may  be 
transferred  into  the  splice  plates,  and  to  provide  ample  metal 
in  these  plates  to  prevent  excessive  fiber  stresses  in  them. 

The  net  section  of  a  strip  of  the  web  2V2  inches  wide  (one 
15/16-inch  hole  deducted)  is  (2yo  —  15/16)  X  0.631  =  0.99 
square  inch,  and  the  allowable  tension  on  this  strip  will  be 
0.99  X  16,000  =  15,840  pounds.  Allowable  double  shear  of  a 
%-inch  rivet  =  1.8  X  6,010  r=io,81S  pounds,  while  its  bearing 
value  in  the  web  is  %  X  0.631  X  20.000  =  11,060  pounds.  The 
number  of  rivets  required  in  the  web  plates  for  each  strip  is 
therefore  2. 

■  The  net  section  of  the  flanges  will  be  6.69  —  2  X  27/32  X 
15/16  =  5.11  square  inches,  and  the  allowable  stress  on  this 
area  will  be  5.11x16,000  =  81,760  pounds.  The  number  of 
"s-inch  rivets  in  single  shear  required  to  transmit  this  stress 
to  the  flange  plates  is  14.  The  web  plates  should  have  a  com- 
bined thickness  greater  than  the  thickness  of  the  web,  so  two 
%-inch  plates  are  used.  In  like  manner  two  %  X  7%-inch 
plates  will  have  a  combined  net  area  of  5.25  square  Inches, 
and  may  be  used  on  both  flanges. 

The  sectional  modulus  being  1S6.6,  the  maximum  allow- 
able bending  moment  in  a  beam  of  this  section  is  186.6  X 
16,000  =  2,985,600  inch-pounds.  At  first,  14  rivets  only  are  cal- 
culated for  on  each  side  of  the  center  of  the  splice,  in  the 
flanges.  Taking  moments  about  the  neutral  axis  of  the  beam 
and  splice,  for  the  rivets  above  or  below  this  axis,  we  obtain 
the  resisting  moment  for  this  portion  of  the  rivets  as  follows: 
14   X    6,010  X   12    =1,009,680  inch-pounds. 

73 

2  X  —  X  10,818  X    9ys=     150,128   inch-pounds. 
96 


79, 130  inch-pounds. 


*  See  also  article  entitled  "Beam  Formulas."  Machinset,  September. 
1905,  engineering  edition,  and  Machinery's  Data  Sheet  No.  48,  Stresses 
and  Defipctlons  In  Beams.  Shafts,  etc. 

t  With  Data  Sheet  Supplement. 

t  Assistant  Construction  Engineer,  The  Solvay  Process  Co.,  Detroit, 
Mich. 


53 

2X  — X] 0,818  X    6-4  = 
96 

33 

2  X  —  X  10,818  X    iVs=      30,679  inch-pounds. 
96 

13 

2  X  —  X  10,818  X    1%  =        4.758  inch-pounds. 

96 
Total  resisting  moment  1.274,375  inch-pounds. 
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Tlie  I'nu'tioiis  whose  iletioniinntors  are  itG  represent  the 
ratios  of  the  distantes  from  the  neutral  axis,  of  tlie  illfferent 
rows  of  web  rivets,  and  the  product  of  this  fracUon  multi- 
plied by  10, SIS  Is  the  actual  working  load  of  any  one  web 
rivet,  when  the  flange  rivets  have  assumed  their  maximum 
allowable  load. 

Since  the  forces  producing  tension  and  compression  in  the 
beam  below  and  above  the  neutral  axis  tend  to  cause  rotation 
in  the  same  direction  (see  Fig.  2),  the  resisting  moment  ot 
all  the  rivets  on  one  side  of  the  splice  is  twice  the  above 
amount,    or    2,.')4S,7r)()    inch-pounds.      Th.e    resisting    moment 


5plice  for  8 inch,  /6  2S pound  Channel. 


8enef//7^  efft'cienci/  ofjp/ice: 
ff/fe/s.  90  "A, 

Nef  section  ofchanne/,    80.2% 


1  -  J?,'Jg'-9.'?iP.?A^?J-. 


a  C,  16.2S'      jK 
■^%  2^'  ''a'Piafs' 


Weight  of  Spl/ce  P/afes 
ZS  pounds. 


Eff/cienci/  of  sph'ce  for 
direcf  tension: 

ff/refs,  79.S\ 

Net  section  ofchonnef,  39  % 
/Vet  section  of  so/ice 
p/afes.  93.3% 


Splice  for  linch,  I4.7S pound  Channef. 


.    £Z£^  2  2  2      J- 


-^K- 


1. /4 


1  C.I4  7S  JE 

it'S^'f  lo' Plate '-''^K 

Weight  of  .Splice  Plates 
21  pounds. 


Bending  eff/cienct/ofsp/ice'. 
Pfyefs,  S3.S% 

Net  section  of  c/tonnel,    79.3% 

Sfficienct/  of  sp/ice  for 
direct  fension: 

Pirefs,  78. 7% 

fief  section  ofcfjannef,  86.6% 
fief  sec f ion  of  spiice 
plafes,  30  3% 


Splice  for  6 inch,  lO.S pound  Channe/. 


Sending  efficiency  of  sp/ice : 
Rivets,  38% 

Net  section  of  ctjannef,  762\ 

Efficiency  of  spiice  for 
direct  fension: 

Rivets,  es.7% 

Net  section  ofcfjannef,    376% 
Net  section  of  spiice 
plate  sjf  /0O% 


Weigh  f  of  Spiice  Plates 
IS  pounds. 


Fig.  3.    Splices  for  6-,  7-  and  8-incb  Channela 

being  always  equal  to  the  bending  moment,  the  bending  ef- 
ficiency of  the  above  splice  with  respect  to  the  rivets  is 
2.54S,750 

■ -  =  85.4    per    cent. 

2,985,600 

The  point  of  minimum  bending  efficiency  of  the  beam  at  the 
splice  will  be  found  at  section  AA,  two  rivet  holes  being 
here  deducted  from  each  flange.  The  transverse  sectional 
area  of  these  two  rivet  holes  is  1.58  square  inch,  and  the  dis- 
tance from  the  center  of  gravity  of  this  area  to  the  neutral 
axis  of  the  beam  is  about  11%  inches.  The  bending  efficiency 
of  the  beam  at  section  AA  is  therefore 

2,985,600  —  2  X  1.58  X  16,000  X  11% 

=  80.4    per    cent. 

2,985,600 
Since  the  minimum  efficiency  of  the  splice  is  the  effective 
one,  it  is  desirable  to  increase  the  strength  of  the  beam  by  a 
rearrangement  of  the  flange  rivets.  If  one  rivet  is  omitted 
from  each  flange  at  section  AA,  the  bending  efficiency  of  the 
beam  will  bo  increased,  but  that  of  the  rivets  in  the  splice  will 
be  reduced  to  80.6  per  cent.  It  therefore  becomes  necessary 
to  leave  two  rivets  in  each  flange  at  this  point  and  add  one 
extra  rivet,  as  shown.  Fifteen  rivets  are  now  effective  In 
each  flange,  and  the  rivet  efficiency  for  bending  is  90  per 
cent.  The  least  bendmg  efficiency  of  the  beam  will  still  be 
found  at  section  AA,  and  amounts  to 

2.985,600—2  X  1.58  X  16,000  X  11%  +  2  X  6,010  X  12 
=  85.2 


2,985,600 


If  the  above  spliced  beam  iH  placed  upon  supports  at  the 
ends  in  such  a  manner  that  the  splice  does  not  come  exactly 
in  the  center  between  the  supports,  but  so  that  the  section 
AA  comes  between  the  center  of  the  splice  and  the  middle  of 
the  beam  and  yet  is  not  more  than  85.2  per  cent  of  half  the 
span  from  one  olf  the  supports,  then,  if  loaded  in  the  middle, 
this  beam  will  be  able  to  carry  the  same  load  as  it  would  carry 
if  the  beam  were  in  one  piece  It  is  easily  seen  that  for  most, 
if  not  all,  conditions  of  loading  the  above  beam,  the  splice 
may  be  so  located  that  the  beam  will  be  as  strong  as  though 
no  splico  existed  in  it. 

This  splice  is  excellent  for  direct  tension  also.  The  point 
of  minimum  efficiency  for  a  net  section  of  the  beam  will  be 
found  at  section  AA,  and  will  be 


26.47  X  16,000  —  2  X  1.58  X  16,000  +  2  X  6,010 


26.47  X  16,000 


91.2  per 


cent. 


The  efficiency  of  the  rivets  will  be,  with  fifteen  3/s-inch 
rivets  in  single  shear  in  each  flange,  and  sixteen  %-inch. 
rivets  in  double  shear  in  the  web, 

30  X  6,010  -f  16  X  10,818 

,  or  83.7  per  cent. 

26.47  X  16,000 

The  net  section  of  the  splice  plates  will  have  an  effliJency, 
along  the  innermost  row  of  rivets,  equal  to 
2  X  %  [6(2  13/16  —  15/16)  -f  (314  — 15/16) 

+  (2xiy4  — 15/16)]  +2[7%  — 2  X  15/16] 

=  82. 4  per  cent. 

26.47 

{n  the  design  of  this  splice  it  has  been  assumed  that  the 
ends   of  the   spliced   beam   do  not  butt   tightly   together.     If 


Splice  for  iOinch,  2S pound  Channel. 


^* 


\ jo  0.9-0  gjg-og-'gj*]— .^ 


Sending  efficiency/  of  sp/ice: 
ff/yetfi,  97.3% 

f^ef  section  ofc/tannef,  92  % 

.  Efficienci/  of  Sp/ice  for 
direct  tension: 

/fii/ets,  9f.2% 

Net  section  of  channe/.  9/.S% 
Net  section  of  Sp/ice 


plates. 


S3.S% 


Wei^hf  of  Sp/ice  P/afes 
37  pounds. 


Splice  for  Sincff,  20 pound  Channe f. 


-  »otoo---.-^i—         9  C.  20 


V l't-—-\ 


L Ig.go.^jg'-O  Q-gL-,j 


Bending  effide/ict/  of  splice- 
Pi  vets,  so.a\ 
Nef- section  of  cttannef,  SO.4% 

Efficiency  of  3p//ca  hr 

direcf  tension: 

Rivets,  30.7% 

Net  section  of  ct>anne/,  89.8% 

/^t  section  of  sp/ice 
plates,  100% 


W9iqt}f  ofSp/ice  p/afes 
3/ptmnds. 


per  font. 


Ftff.  4.     Splloea  for  O-  and  lO-lnoh  Ohannela 

these  ends  were  fitted  together  perfectly  no  splice  plates  would 
be  needed  on  the  compression  half  of  the  beam.  Since  a  per- 
fect bearing  is  impossible,  at  least  the  two  web  plates  should 
extend  to  the  top  of  the  beam.  The  top  flange  plates  may. 
however,  be  safely  omitted  when  the  ends  are  well  butted 
together  and  a  Hoor  plate  Is  riveted  to  the  top  Mange. 
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Splice  for  a  20-inch  80-pound  I-beam    (See  Supplement! 
Area  of  section,  23.73  square  inches, 
Thickness  of  web,  0.6  Inch, 
Width  of  flange,  7.0  inches. 
Tangent  of  web,  16.5  inches. 
Grip  of  rivets,  29/32  inch, 
Sectional  modulus  of  section.  146.7. 
Gross  web  area  ^  16.5  x  0.6  =  9.9  square  inches. 

23.73  —  9.9 

Gross  flange  area:= ^6.92  square  inches. 

2 

The  net  flange  area  =  6.92  —  2  X  15/16  X  29/32  =  5.22 
square  inches,  and  the  allowable  tension  on  this  area  is  5.22  X 
16,000  =:  S3,520    pounds.      The   number   of   rivets   required    is 


Splice  for  IS  Inch,  40povnd  Channel. 


Ia^  J.,"  AAA*  Ail  x\    ■'/,' 


--iSf      ISC,  to' 


ri 


"tjft  ze'p'ofe 


Bending  efficienci/  of  splice: 
Rivefs,  ax  T/„ 

Net  section  of  channel,     6l°/o 

Efficiency  of  splice  for 
direcf  tension: 

Hivets,  37  % 

Net  section  of  channel,  83.6% 

fief  section  of  splice 
plates  33  % 


yf eight  of  Splice  Plates 

77  pounds. 


Splice  for  12  inch,  30 pound  Channel. 


i. 23 J  ^  ^ 

^i^Riyets,  y|  Holes 

L-Jg'.gJ>l'^g-9l9P-giO-'?-<^-"] 

weight  of  Splice  Plates 
47  pounds. 


Bending  efficiency  of  splice: 
Rivets,  34.8'/, 

Net  section  of  channel,   83. 7% 

Efficiency  of  splice  for 
direct  tension : 

Rivets  33.2% 

Nefsection  of  channel,  91.6% 
Net  section  of  splice 
plates,  93.3% 


Fig.  5.    Splices  for  12-  and  15-inch  Channels 

fourteen,  but  from  the  computations  already  made  for  the 
24-inch  I-beam  it  is  seen  that  this  number  actually  ought  to 
be  fifteen.  Use  one  %  X  7-inch  plate,  and  one  %  X  7-inch 
plate,  for  each  flange,  and  two  %-inch  web  plates.  As  in  the 
preceding  case,  each  row  of  web  rivets  should  contain  two 
rivets. 

The  total  resisting  moment  (twice  the  moment  of  the  rivets 
above  or  below  the  neutral  axis)  of  the  rivets  on  one  side  of 
the  splice  is 

2  X  15  X  6,010  X  10  =1,803,000  inch-pounds, 

2  X  2  X  7/10  X  10,500  X  7  =  205,800  inch-pounds, 
2  X  2  X  9/20  X  10,500  X  4%  =  85,050  inch-pounds, 
2X2X1/5    X  10,500  X  2      =      16,800  inch-pounds. 


Total  resisting  moment,     2,110.650  inch-pounds. 

Note. — 10,500  pounds  is  the  bearing  value  of  a  %-inch  rivet 
in  the  web.     This  amount  is  less  than  that  of  douljle  shear. 


The   bending  efficiency   of  the   rivets   is 


2,110,650 


=  90 


146.7  X  16,000 
per  cent. 

The  minimum  bending  efficiency  of  the  net  section  of  the 

beam  will  be  found  at  section  BB.  two  rivet  holes  being  here 

deducted  from  each  flange.    The  efficiency  will  be 

2.347,200  —  2  X  1.7  X  9%  X  16,000  +  2  X  10  X  6,010 

•    =    82.8 

2,347.200  percent. 


When  this  splice  is  used  in  a  tension  member,  the  weakest 
part  of  the  beam  is  at  section  BB.  and  the  efficiency  is 

23.73  X  16,000  —  2  X  1.7X16,000+2X6,010 

— =  8S.S  per  cent. 

23.73  X  16.000 

The  rivet  efficiency  will  be 

30  X  6.010  -f  12  X  10,500 


=  SO. 7  per  cent. 


23.73  X  16,000 

The  efficiency  of  the  net  section  of  the  splice  plates  will  be 
2X  %[4(2  13/16  —  15/16)  +  (4  —  15/16)  + 
(2  X  114  —  15/16)]  -f  2  [   (7  — 2X 

15/16)  X  1%] 

— — =    86.7  per  cent. 

23.73 

Splices  for  channels  are  designed  in  exactly  the  same  man- 
ner as  those  for  I-beams,  so  an  explanation  of  details  is 
unnecessary.  It  w-ill  be  noticed,  however,  in  the  accompanying 
engravings,  that  the  flange  rivets  are  not  located  on  the  regu- 
lar gage  lines  of  the  channel  flanges,  but  as  nearly  as  possible 
in  the  middle  of  the  flange  plates.  This  was  done  to  avoid 
eccentric  loads  in  these  plates. 

In  the  accompanying  Data  Sheet  Supplement  are  shown 
splices  for  I-beams  of  various  sizes,  and  in  the  accompanying 
illustrations  are  shown  the  splices  for  channels.  The  efficiency 
of  the  riveting,  net  section  of  the  beam,  etc.,  are  also  given 
in  percentages. 

Splices  are  not  shown  for  I-beams  and  channels  smaller 
than  the  6-inch  sections,  because  it  is  not  often  necessary  to 
splice  such  small  pieces;  also,  the  efficiency  of  the  splice 
would  probably  be  low.  The  efficiencies  of  the  above  splices 
may  be  increased  by  modifying  their  details.  For  instance, 
it  will  be  noticed  that  usually  the  least  efficiencies  are  for 
the  net  section  of  the  beam  for  bending,  and  for  direct  ten- 
sion; and  the  rivet  efficiency  for  direct  tension.  These  values 
may  be  increased  by  using  smaller  flange  rivets,  and  more  of 
them.  In  general  it  may  be  said  that  the  minimum  efficiency 
of  any  of  the  above  splices  may  be  made  as  high  as  85  per 
cent.  Only  one  size  of  rivet  is  here  used,  however,  since  it  is 
desired  to  make  the  details  of  these  splices  conform  to  stan- 
dard practice  as  much  as  possible. 

The  writer  has  been  unable  to  find  any  published  data  con- 
cerning the  splicing  of  structural  shapes;  he  has  devised  the 
above  method  of  analysis  and  furnished  designs  of  splices, 
with  the  hope  that  it  may  be  of  some  use  to  others. 

In  conclusion,  it  is  regretted  that  none  of  the  above  splices 
have  ever  been  tested  to  destruction,  so  that  no  experimental 
data  are  available  to  confirm  or  disprove  the  correctness  of 
the  above  analyses.  However,  a  set  of  splices  very  similar  to 
these  was  designed  by  the  writer,  for  a  large  manufacturing 
firm  in  the  middle  West.  These  splices  have  been  used  con- 
tinuously for  the  past  two  years  on  all  classes  of  work.  In 
no  case  have  they  given  trouble,  or  showed  signs  of  weak- 
ness, though  often  loaded  to  the  full  capacity  of  the  pieces 
in  which  they  occur.  One  of  the  most  prominent  examples 
is  a  15-inch  60-pound  I-beam,  of  27-foot  span,  supported  at 
the  ends  and  uniformly  loaded  with  about  500  pounds  per 
lineal  foot.  This  beam  is  spliced  in  the  middle,  and  has 
deflected  about  one-fourth  of  an  inch  under  the  above  load. 
The  beam  has  deflected  in  a  long  smooth  curve,  showing  that 
the  bending  efficiency  of  the  splice  is  really  high.  If  the  splice 
were  weak  in  proportion  to  the  rest  of  the  beam,  the  tension 
and  compression  on  the  bottom  and  top  of  the  beam  would 
localize  at  the  splice;  and  the  two  halves  of  the  beam  would 
deflect  as  chords  intersecting  at  the  splice,  instead  of  as  an 
arc.  Another  good  illustration  is  a  tension  member  116  feet 
long,  composed  of  two  15-inch,  55-pound  channels,  and  a 
1  X  12-inch  plate,  carrying  a  load  of  544,000  pounds  at  the  mid- 
dle. It  contains  six  splices,  all  designed  by  the  above  meth- 
ods, and  has  borne  this  load  for  about  fifteen  months,  with 

no  signs  of  weakness. 

*     *     * 

THE  BENEFICENT  TARIFF 

Every  family  using  iron  ore,  pig  iron,  scrap  iron,  steel  rails, 

cash  registers,  linotypes,  typewriters,  steam  engines,  and  wood 

pulp  will  now  be  able  to  buy  them  for  less,  and  the  cost  of 

living  will  be  reduced. — yew  York  Times. 
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CHAPTERS  IN  THE  EARLY  HISTORY  OF 
MACHINE  TOOLS-3 

JOSKl'H  O.  HOBNKR- 

lu  cuiitiiniiiig  llu>  (lisiussiou  of  early  types  of  iiiachiiu'  tools, 
we  shall  take  up  in  the  present  article  the  development  of 
drillins  and  boring  machines,  the  steam  hammer,  screw-cutting 
machinery  and  the  primitive  forms  of  gear-cutting  and  mill- 
ing machines. 

Slot  Drilling  Machines 

Rirharti  Uoberts  of  Manchester  is  said  to  have  invented  the 
slot  drilling  machine  as  well  as  the  slotting  machine,  but 
In  1847  Nasniyth  designed  a  slot  drilling  machine  to  avoid 
the  labor  of  cutting  grooves  by  drilling,  chipping  and  filing. 
The  drill  was,  as  now,  flat  ended  with  a  notch  at  the  center. 
The  machine  was  provided  with  a  work  table  having  self- 
acting  traverse,  the  length  of  which  was  adjusted  by  a  crank 
and  rod,  and  a  down-feed  put  on  automatically  at  the  end  of 
the  stroke.  The  gain  was  stated  to  be  ten  to  one,  and  a  boy 
or  laborer  was  given  the  task  of  attending  to  it.  Nasmyth 
did  not  patent  it,  but  "always  had  an  abundance  of  orders,  as 
it  was  its  own  best  advertisement." 

A  Whitworth  slot  drilling  machine  of  date  1867  is  shown  in 
Fig.  18,  driven  by  a  cone  pulley  and  shaft  at  the  back  of 
the  bed,  through  miter  gears,  and  sliding  horizontal  and  ver- 
tical shafts  to  the  spur  gear  seen  on  the  top  of  the  spindle. 
This  spindle  runs  in  hardened  conical  bushings  in  a  sliding 
octagonal  ram.  The  spindle  head  is  adjustable  along  the  bed 
by  hand  to  suit  the  position  of  the  slot  or  cotter  hole  in  the 
work.  The  reciprocating  movement  of  the  drill  spindle  is 
operated  from  the  small  three-speed  cone  pulleys  seen  on 
the  bottom  slide  of  the  head.  The  front  pulley  Is  keyed  to 
a  worm  shaft,  rotating  a  w-orm  wheel  with  a  slotted  disk,  to 
which  is  attached  a  connecting  rod,  adjustable  for  length  of 
stroke,  the  other  end  of  which  is  fixed  to  the  middle  slide.  The 
octagonal  ram  slide  has  a  cross  adjustment  by  hand,  and  the 
octagonal  ram  itself  has  a  variable  automatic  and  down  feed 
at  both  ends  of  the  stroke. 

Drilling  Machines 

The  drilling  machine  was  early  developed  into  essentially 
present  designs,  both  fixed  and  radial.  Back  geared  cone 
spindles,  self-acting  and  counterbalanced  drilling  spindles, 
rack  elevated  tables  and  compound  movements  to  tables,  may 


Pig.  18.     Slot  Drilling  Machine,  Joseph  Whitworth  &  Co.  (1867) 

be  noted  in  examples  dating  from  60  to  70  years  back.  The 
framings  have  a  strangely  skeleton  like  appearance,  for  the 
Ijox  training  had  not  then  come  into  use. 

There  were  radial  drilling  machines  at  Soho,  the  radial 
arm  being  capable  of  vertical  adjustment  on  a  round  pillar, 
by  means  of  a  screw.  The  brackets  which  carried  the  pillar 
wore  bolted  to  the  wall. 

A  boring  and  drilling  machine  at  Soho  was  double  back  geared 
and  iirovided  with  jiower  and  hand  feed.  It  stood  25  feet  high. 
Its  brackets  being  boiled  to  the  wall,  and  the  floor  plate  being 

•Addi-i!HS:     45  SlUin'y  lliilldInK,  I!alli.    lliislniul. 


movable  along  a   bed   36   feet  in   lcii;;lli   on   the   lUior.     It   was 
used  largely   lor  boring  the  beams  of  the  early  engines. 

In  drilling  machines  made  by  Whitworth  60  or  70  years 
ago  (Fig.  19)  the  worm-wheel  feed  was  applied  to  tlie  drill- 
ing spindles.  The  portion  of  the  spindle  above  the  splined 
driving  bevel  wheel  and  between  it  and  the  top  bearing  was 
threaded.  Two  worm  wheels  located  on  opposite  sides  en- 
gaged with  the  screw  threads.  The  w-orm  wheel  journals 
worked   in  bearings,  and  the  ends  were  prolonged   to  lie  em- 
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Fig.  19. 


Vortical  Drilling  Machine  with  Screw  Feed  and  Worms 
Joseph  Whitworth  &  Co.  lAbout  1846) 


braced  by  divided  friction  clips.  Fig.  20,  tightened  or  slack- 
ened by  a  vertical  screw.  When  the  clips  were  tightened  so 
that  the  worm  wheels  could  not  revolve,  the  spindle  screw 
was  fed  positively.  If  the  clips  were  slackened  to  permit  the 
wheels  to  slip  moderately,  the  amount  of  feed  was  lessened. 
Probably  this  graduated  feed  was  too  uncertain  in  its  action, 
but  it  seems  to  have  been  used  frequently  on  radial  as  well 
as  on  fixed  machines  made  by  Whitworth. 

In  the  forties  we  find  drilling  machines  in  w^iich  the 
spindle  feed  is  imparted  by  a  treadle  and  a  lever  at  the  top, 
counterbalanced,  pressing  the  spindle  downward  by  the  move- 
ment of  a  bracket  sliding  on  the  face  of  the  framing,  in 
which  bracket  the  end  thrust  was  taken. 

In  the  same  period  the  self-acting  feed  motion  through  spur 
gears  had  been  applied  by  a  Mr.  Lewis  of  Manchester  to  a 
w^all  drill.  On  the  spindle  above  the  lower  bearing  a  spur 
|)inion  was  keyed  engaging  with  a  wheel  on  a  feed  shaft 
parallel  with  the  spindle,  the  driven  wheel  being  engaged  or 
disengaged  by  a  sliding  clutch.  At  I  be  top  of  the  feed  shaft 
a  spur  pinion  engaged  with  a  wheel  having  its  boss  threaded 
to  fit  a  square  threaded  screw  cut  on  the  upper  part  of  the 
spindle,  thus  feeding  the  latter.  Hand  feed  could  be  sub- 
stituted for  that  of  power  by  means  of  a  handwheel  on  the 
feed  spindle. 

Boring  Machines 

The  vertical  lathe  dates  back  to  the  early  part  of  the  nine- 
teenth century.  It  was  In  use  before  Bodmer  improved  It. 
crystallizing  it  practically  into  its  present  form.  The  founda- 
tion or  base  carried  the  spindle  on   which   the  circular  tnbla 
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or  faceplate  was  keyed.  The  tool-box  with  down-feed  motion 
was  carried  on  a  horizontal  cross-slide  with  vertical  adjust- 
ments on  uprights  flanking  the  table.  The  advantages  claimed 
for  it  were   precisely  those  claimed   to-day. 

There  were  many  boring  machines  botli  vertical  and  hori- 
zontal in  the  forties  to  meet  the  requirements  of  the  marine 
engine  builders.  There  were  big  cylinders  in  those  days, 
necessary  because  of  the  very  low  pressures  adopted,  and 
they  were  generally  bored  in  vertical  machines. 

In  one  of  Maudslay's  early  lathes  may  be  traced  the  begin- 
nings of  the  milling  and  boring  machines.     The  headstock  was 


Fig.  20.    Friction  CoUars  of  Screw  Feed  WTieel,  Whitworth 
DrlUins  Machine 

provided  with  a  side  or  lateral  traverse  by  hand  or  power 
on  a  rather  long  base  which  would  qualify  it  for  milling. 
Work  to  be  bored  was  clamped  on  a  table  on  a  bed  slide  or 
carriage  of  large  area,  the  table  being  raised  or  lowered  on 
the  slide  by  means  of  four  screws. 

A  boring  machine  by  Maudslay  was  already  differentiated 
from  the  lathe  used  for  boring.  The  table  possessed  transverse 
motion  by  a  screw  for  boring  holes  in  parallel.  The  boring 
bar  was  capable  of  vertical  adjustment  by  that  movement  of 
its  bearings  in  guides  actuated  by  screws,  both  driven  simul- 
taneously through  bevel  wheels  from  a  horizontal  shaft  at  the 
top,  just  as  the  cross  slide  of  a  planing  machine  is  elevated. 
The  bar  was  rotated  by  a  five-stepped  pulley,  grooved  for  gut 
band,  thence  through  spur  gear  to  the  bar.  A  screw  at  the 
left  provided  for  the  horizontal  feed  of  the  bar.  The  feed 
was  put  on  by  power  by  means  of  cord-driven  pulleys  from 
the  bar  itself. 

Horizontal  and  vertical  boring  bars  were  in  existence  at 
Soho.  The  first  was  12  inches  diameter,  hollow,  and  having 
space  enough  to  bore  a  length  of  14  feet  4  inches,  and  diam- 
eter of  4  feet  6  inches.  The  traversing  screw  was  hand-cut. 
It  was  worm-driven,  the  gear  on  the  end  of  the  bar  being  a 
mortise  worm-wheel.  Differential  gears  were  fitted  for  feed- 
ing the  boring  head.  This  machine  was  made  in  the  period 
when  Murdoch  was  there,  of  coal  gas  fame.  There  were  sev- 
eral boring  bars  dismantled  a  few  years  ago.  As  Murdoch 
died  in  1S39  they  must  have  been  built  a  good  while  prior 
to  that. 

A  vertical  boring  bar  14  inches  diameter  was  the  one  which 
bored  the  cylinders  for  the  screw  engines  of  the  G-reat  East- 
ern. This  was  worm-driven,  the  gears  being  below  the  floor 
and  protected  by  a  plate.  The  traversing  or  feed  gear  was 
carried  on  a  beam  above,  built  into  the  wall.  These  tools 
were  built  into  the  walls  and  floors  as  integral  portions  of 
the  works,  and  were  the  precursors  of  modern  tools.  Among 
these  ancient  machines   the   dates  of   which  are   unrecorded. 


but  which  must  lie  about  the  period  of  Waterloo,  were  lathes, 
boring  machines,  wall  planers,  and  others. 

After  the  opening  of  the  Liverpool  and  Manchester  Rail- 
way in  1830  there  came  a  great  boom  in  machine  tool  mak- 
ing. Railways  were  being  constructed  all  over  England  be- 
tween 1830  and  1840,  and  locomotives  and  trucks  could  not 
be  built  fast  enough.  Anything  that  saved  labor  was  in  great 
demand.  The  makers  of  self-acting  tools  were  full  of  orders. 
During  this  period  very  many  great  improvements  were 
effected,  and  the  machine  tools  assumed  in  several  instances 
nearly  their  present  forms. 

Ocean  steam  navigation  was  also  a  potent  cause  of  develop- 
ment, for  the  marine  engines  of  that  time  were  of  massive 
proportions  requiring  big  boring  and  planing  tools. 

Nasmyth  Steam  Hammer 

To  this  cause  the  invention  of  the  steam  hammer  was  due. 
A  wrought  iron  paddle  shaft  30  inches  diameter  was  required 
for  the  Great  Eastern,  and  no  firm  in  England  or  Scotland 
would  undertake  to  forge  it.  Nasmyth  was  appealed  to,  and 
designed  his  hammer  on  the  essential  lines  which  have  sur- 
vived to  the  present,  except  that  it  fell  by  gravity  only.  This 
was  in  1S39.  The  crankshaft  was  never  made,  a  screw  being 
substituted,  and  the  hammer  was  allowed  to  be  shelved.  In 
1842  Nasmyth  when  on  a  visit  to  Creusot  saw  his  hammer  at 
work  froging  a  crank,  and  learned  that  the  idea  had  been 
taken  away  by  a  visitor  to  Patricroft.  Th"en  he  patented  it, 
and  orders  came  in  quickly.  F'ig.  21  illustrates  the  first  ham- 
mer, from  a  model  now  in  South  Kensington  Museum. 

An  offspring  of  the  steam  hammer  was  the  steam  pile 
driver,  the  first  two  of  which  were  used  for  the  construction 
of  the  Keyham  Docks,  an  extension  of  the  Devonport  Royal 
Naval  Docks.  They  were  termed  steam  hammer  pile  drivers, 
and  were  a  grand  success.  A  four  ton  falling  weight  making 
eighty  blows  a  minute  drove  in  piles  18  inches  square  and 
70  feet  long  in  41,2  minutes.  Previously  the  same  work  done 
by  a  hand  machine  had  occupied  12  hours. 


Fig,  21,     Model  of  Nasmyth  First  Steam  Hammer,  in  Soutli 
Kensington  Museum 

When  Maudslay  began  his  labors  there  were  no  standard 
screws.  Each  bolt  had  its  own  nut,  the  two  being  marked 
to  match.  The  subsequent  work  of  Whitworth  has  somewhat 
eclipsed  that  of  his  old  master,  but  he  carried  on  and  com- 
pleted the  labors  which  had  engaged  the  attention  of  Mauds- 
lay from  about  1800  to  1835,  the  time  of  his  death. 
Screw-cutting  Machinery 

One  of  Maudslay's  early  devices  for  originating  screws.  Fig. 
22   (about  1800),  and  now  preserved  in  South  Kensington  Mu- 
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«eum,  embodied  an  endless  screw  and  tangent  wlieol  as  the 
essential  element.  Tlie  wheel  was  mounted  with  its  axis  ver- 
tical on  a  table  to  be  slid  along  a  lathe  bod.  Through  a 
hole  in  the  table  frame  the  bar  to  be  threaded  was  passed. 
A  tool-holder  was  secured  to  the  top  of  the  disk,  through  which 
a  concave  chisel  edge  was  projected  downwards  to  come  in 
contact  with  the  bar  to  be  threaded,  being  set  by  the  tangent 
screw  to  the  inclination  of  rake  which  corresponded  with  the 
pitch  of  the  screw  to  bo  cut.  A  chasing  tool  for  the  same 
pitch  was  carried  in  a  slide  rest  with  screw  adjustment,  and 


Fig    22.     Maud3lay'3  Mat-huit^  ;oi    OtigiuHting  Screws   (About  1800) 

entered  a  hole  at  the  side.  On  the  bar  being  rotated,  the 
chisel  edge  compelled  the  device  to  travel  longitudinally,  while 
the  chaser  following,  cut  the  thread.  The  bar  was  of  soft 
metal  or  of  hard  wood,  and  from  this  bar  copies  were  made 
in  steel.  In  the  screw  generating  machine  the  essential  was 
the  setting  of  the  generating  instrument  to  the  precise  angle 
of  a  given  screw'.  Everything  depended  on  the  accuracy  of 
this  setting.  Maudslay  produced  a  guide  screw  in  the  gen- 
erating machine  which  he  used  afterwards  in  the  screw-cut- 
ting lathe.  In  the  latter  he  produced  a  screw  5  feet  in  length 
by  2  inches  diameter  with  fifty  threads  to  the  inch.  Its  nut 
was  12  inches  long  with  600  threads. 

The  screwing  machines  for  threading  and  tapping  were 
made  between  60  and  70  years  ago  in  nearly  the  same  designs 
as  many  are  at  present.     They  were  of  horizontal  type  with 


pawls  of  -sonic  liiiiid  cranes  are  now.  On  lifting  this  :il  the 
completion  of  a  traverse,  a  suspended  weight  at  the  right- 
hand  end  of  the  bed  pulled  the  carriage  back  ready  for  an- 
other cut. 

Gear  Cutters  and  Milling  Machines 

Maudslay  made  form  bevel  gear  cutters  of  a  peculiar  kind, 
supported  on  flat  topped  lathe  type  of  beds.  The  headstock, 
comprising  two  bearings  and  a  mandrel,  carried  a  dividing 
wheel  at  the  rear  end  of  the  mandrel,  and  the  wheel  blank 
at  the  front  end.  On  a  small  shaper  arm  standing  out  from 
the  bed  the  tool  holder  was  reciprocated  by  a  crank  motion. 
The  inner  end  of  the  bar  was  pivoted  on  a  point  in  the  axis 
of  the  mandrel,  while  the  other  was  fitted  with  a  finger  which 
was  retained  in  contact  with  the  form;  a  hollow  templet 
larger  than  the  tooth  shape  held  in  an  adjustable  bracket. 

Fig.  23  illustrates  a  Whitworth  spur  gear  cutting  machine 
of  date  1868,  having  a  capacity  up  to  4  feet  6  inches.  It  is 
of  a  design  that  was  very  popular  a  few  years  ago.  The 
dividing  wheel  is  seen  on  the  farther  side  of  the  bed.  Its 
large  diameter  is  noticeable.  The  cutter  spindle  is  cord- 
driven,  power  being  gained  through  spur  gears.  The  change •■ 
gears  for  pitching  are  seen  at  the  left-hand  end  of  the  long 
bed,  and  the  index  handle  for  operating  it  at  the  right-hand 
end.  The  cutter  slide  has  a  self-acting  feed  across  the  tooth 
faces,  and  is  arranged  to  swivel  in  the  horizontal  and  verti- 
cal planes  for  dealing  with  bevel  and  worm   gears. 

A  small  cutter  forming  machine  by  Whitworth  &  Co.,  date 
1868,  is  seen  in  Fig.  24.  It  is  based  on  the  principle  of  some 
gear  cutters  of  the  period,  using  a  dividing  head  with  circles 
of  holes  and  an  index  peg.  Its  cutter  spindle  was  cord-driven, 
the   cord    running   over   small   guide   pulleys,   and   the   cutter 
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either  one  or  two  spindles  revolving  the  bolts,  and  a  cross 
bar  carrying  the  dies.  After  cutting,  the  reversal  of  the 
spindles  ran  the  nuts  off.  A  dark  fish  oil  was  used  for  lubri- 
cation. Apart  from  the  slowness  of  their  operation  they  gave 
practically  as  good  results  as  those  of  to-day. 

There  was  a  nut  tapping  machine  in  the  Maudslay  shops, 
and  also  a  bolt  screwing  machine  with  a  long  lead  screw  in 
front  of  the  bed  having  a  buttress  thread  of  coarse  pitch,  and 
a  swing  plate  with  change  gears.  The  clasp  nut  was  a  half 
nut  occupying  the  front  portion  of  the  screw,  with  which  it 
was  held   in  contact    by   a  massive  pear  weight,  nimh   as  the 


Fig.  24.     Cutter  Forming  Mactine,  Joseph  Whitworth  &,  Co.  (1868) 

slide  was  traversed  by  hand.  The  cutter  was  mounted  on  the 
spindle  of  the  dividing  head,  and  the  slide  which  carries  the 
latter  was  adjustable  along  the  bed  by  hand  to  suit  cutters 
of  different  diameters.  The  cutter  head  is  arranged  to  swivel 
in  horizontal  and  vertical  planes  to  suit  angular  and  other 
cutters.  Formed  cutters  are  produced  by  hand  profiling  by 
means  of  the  two  handles  shown. 

The  employment  of  rotary  cutters  in  place  of  single-edged 
tools  was  an  epoch  the  full  development  of  which  has  been 
reserved  for  quite  recent  years.  The  first  note  of  this  was 
sounded  more  than  a  century  ago  when  one  Vaucasson.  a 
Frenchman,  invented  the  milling  cutter.  It  was  a  very  im- 
perfect milling  tool,  with  the  teeth  of  much  finer  pitch  than 
modern  practice  allows.  The  cutter  was  inefficient  in  its 
first  form,  and  nothing  but  the  lathe  was  available  for  its 
operation,  and  thus  the  single  tools  continued  to  hold  their 
own  until  the  demands  made  by  governments  for  interchange- 
ability  in  the  parts  of  small  arms  brought  the  opportunity  to 
the  circular  cutter.  Eli  Whitney  was  the  man  who  first  rec- 
ognized, or  at  least  actually  developed,  its  capabilities,  and 
he  Invented  and  developed  the  earlier  type  of  inacliiue  for  its 
operation. 

There  was  a  nut  milling  machine  in  Maudslay's  shop  in 
1829,  having  been  devised  as  an  attachment  to  the  lathe  by 
Nasmyth,  who  had  recently  commenced  working  there.  Mauds- 
lay wanted  a  model  of  a  200  H.  P.  marine  engine  made,  and 
entrusted  the  work  to  Nasmyth.  There  were  about  300  cast 
steel   nuts   to   be   made,   and   Nasmyth   rigged    up   a   dividing 
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plate  and  nut  spindle  on  the  slide  rest  of  a  lathe  and  shaped 
the  faces  with  a  milling  cutter  or  "circular  file"  held  In  the 
headstock  spindle.  Subsequently  a  special  machine  was 
built  for  nut  cutting  for  use  in  the  factory,  and  when  Nasmyth 
went  into  business  for  himself  he  built  numbers  of  them  for 
engineers. 

Nuts  were  commonly  shaped  with  a  milling  cutter  in  Eng- 
land more  than  60  years  ago.  There  was  a  machine  by  Archi- 
bald Milne  of  Glasgow  in  which  an  end  mill  shaped  the  faces. 
The  nuts  were  mounted  on  a  vertical  mandrel  projecting  from 
a  circular  table,  having  6  equidistant  notches,  locked  with  a 
spring  catch  and  lever.  A  self-acting  feed  was  provided  for 
moving  the  nut  up  to  the  cutter.  It  was  cord-driven  from 
four-speed  pulleys  through  a  worm  and  wheel,  pinion  and 
rack  on  the  under  side  of  the  table.  The  cutter  spindle  was 
driven  slowly  through  spur  gears  from  fast  and  loose  belt 
pulleys. 

A  nut  milling  machine  of  1866  by  Whitworth  is  seen  in  Fig. 
25.  The  nut  mandrel  was  rotated  by  a  worm  gear  and 
locked  with  a  pin  passing  through  holes  in  a  division  plate. 
The  mandrel  head  was  traversed  along  the  bed  past  the  cut- 
ter by  a  screw,  and  knocked  out  by  a  self-acting  clutch  ar- 
rangement. The  cutter  drive  was  by  belt  and  w-orm  gear 
enclosed.     The  nut  mandrel  is  firmly  held  by  a  self-centering 


Pig.  25.    Nut  Milling  Machine,  Joseph  Whitworth  &  Co.  (1866) 

three-jaw  chuck,  actuated  by  the  worm  and  worm  wheel. 
The  chuck  is  formed  with  a  sleeve  which  takes  its  bearing 
In  the  head  and  has  keyed  to  it  at  the  left-hand  end  a  divi- 
sion plate.  The  chuck  and  nut  mandrel  are  rotated  by  hand, 
and  the  position  defined  by  a  taper  pin  passing  through  holes 
in  the  division  plate.  The  mandrel  head  is  fed  automatically 
along  the  bed  past  the  cutter  and  tripped  at  any  desired 
point.     The  cutter  drive  is  by  belt  and  spur  gear  enclosed. 

Mr.  Bodmer  of  Manchester  had  made  a  milling  machine 
about  1S24.  But  that  was  not  strictly  the  first,  which  was 
one  the  late.  Mr.  Parkhurst  had  seen,  and  was  informed  that 
it  was  at  work  in  ISIS  at  a  gun  factory  at  Mill  Hollow. 
Middletown,  Conn.  It  was  a  hand  machine.  The  cutter  was 
driven  by  a  belted  headstock,  with  a  three-stepped  wooden 
cone  removed  from  a  lathe.  The  work  was  traversed  under 
the  cutter  by  a  hand  crank  turning  a  pinion  which  slid  a  rack 
under  the  work  table.  If  a  second  cut  was  required  it  was 
packed  up.  The  idea  w-as  there  but  few  improvements  oc- 
curred until  about  1S50  w^hen  the  Howe  machine  was  intro- 
duced resembling  in  several  respects  the  Lincoln  miller  de- 
signed by  Mr.  Pratt  in  1854,  in  which  for  the  first  time  a 
screw  feed  was  substituted  for  that  of  the  rack.  The  period 
of  the  American  Civil  War  was  prolific  in  milling  machines 
used  in  the  manufacture  of  small  arms.  All  were  of  hori- 
zontal Epindle  design,  and  all  were  modeled  essentially  on  the 
Lincoln   type.      The   first    universal   machine    was   built   about 


1865  after  the  design  of  Joseph  R.  Brown,  one  of  the  founders 
of  Brown  &  Sharpe  Mfg.  Co.  The  machine,  Fig.  26,  is  still 
in  existence  in  the  works.  Essentially  it  comprises  the  fea- 
tures of  present-day  machines,  but  the  latter  embody  many 
features  which  add  to  their  convenience  and  fulfill  the  re- 
quirements now  demanded  of  a  machine. 


Fig.  26.    First  Universal  Milling  Machine.    Built  atoutiees  Vy 
Joseph  R.  Brown,  of  Brown  Sc  Sharpe  Mfg.  Co. 

Fig.  27  illustrates  a  very  massive  milling  machine  with  in- 
serted tooth  cutters  by  Whitworth  &  Co.  in  1867.  It  was 
designed  for  tooling  the  flat  faces  of  marine  cylinders  and 
work  of  similar  character.  It  was  driven  by  a  steam  engine 
through,  worm  gear.  The  work  was  attached  to  the  table  in 
front,  which  slides  on  a  bed  in  front  of  the  main  upright, 
and  is  provided  with  cross  adjustment  by  hand.  The  auto- 
matic  feed  of  the  table  along  the  bed   is  operated  from   the 
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worm  shaft  through  change  gears,  and  worm  wheel  on  the 
screw,  disconnected  by  hand-operated  clutch  at  the  left-hand 
end  of  the  bed.  TTie  cutters  are  ordinary  tools,  each  fixed  by 
a  clamp  plate  and  two  bolts,  and  may  be  placed  with  their 
cutting  edges  either  on  the  edge  or  on  the  face  of  the  disk  as 
desired. 

Nasmyth  was  the  first  to  build  the  independent  machine 
tool  driven  by  its  own  small  engine,  abandoning  the  shafting, 
Ijulleys,  belting,  and  laying  down  steam  pipes  instead.  This 
arrangement  has  met  with  great  favor  in  boiler  making  and 
plating  shops  where  the  machines  are  mostly  heavy  and  scat- 
tered. Such  machines  are  still  made  and  used,  though  the 
electric  motor  drive  is  rapidly  displacing  them. 
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THE  MAKING  OF  TOOL  STEEL 

ERIK  OBERO" 

Kpw  iiioc'liHuical  i)i-(ness('s  Imvo,  diirlns  tlio  gcMicriil  prog- 
ress of  ongineorlng,  uiulergouo  so  little  cluinge  as  the  methods 
nnd  processes  employid  lii  tlio  making  of  tool  stool.  With 
the  exception  of  a  more  direct  method  for  introducing  the 
carbon  into  the  steel,  It  may  be  said  that,  in  general,  the  same 
methods  are  still  used  as  were  eniployed  centuries  ago.  Im- 
proved methods  for  heating  the  furnaces  and  for  handling 
and  worliing  the  steel  at  various  stages  of  the  manufacture 
have,  of  course,  been  introduced  hut  there  has  been  no  new 
principle  applied  in  the  actual  production  of  the  steel. 

llefore  describing  in  detail  the  various  processes  and  op- 
erations involved  in  the  making  of  tool  steel,  the  general  pro- 
cedure may  he  briefly  reviewed  as  follows:  Tool  steel  is 
made  by  using  low  phosphorus  and  sulphur  wrought  iron  and 
adding  carbon  to  it.  Two  methods  have  been  in  use,  the  older 
one   being  the   so-called   cementation   process,    in  which   the 


process.  Wlien  the  carbon  is  added  direcUy  in  the  crucible 
it  is  also  possible  to  more  accurately  determine  the  carbon 
content  of  the  final  product  and  for  this  reason  the  newer 
method  is  far  superior  to  the  cementation  process,  which,  how- 
ever, is  still  considerably  in  use  in  llie  old  steel  manufacturing 
districts  in  Europe.  The  newer  method  is  more  commonly 
in  use  in  America,  and  is  the  method  employ(<d  in  the  steel- 
making  plant  of  the  Heller  lirolliers  Co.  of  Newark,  N.  J. 
It  Is  the  object  of  the  present  article  to  briefly  describe  the 
making  of  tool  steel  as  this  process  is  carried  on  in  the  works 
of  this  firiu. 

History  of  the  Heller  Brothers  Company 
The  original  business  of  which  the  present  plant  of  the 
Heller  Brothers  Co.  is  an  outgrowth  was  established  In  1836 
by  Mr.  Elias  Heller,  the  grandfather  of  the  present  officers  in 
charge  of  the  company's  business.  Mr.  Heller  at  that  time 
engaged  In  the  making  of  files  and  horse  rasps  in  a  small 
shop  In  what  Is  now  the  central  part  of  Newark,  N.  J.    Up 


Pig.  1.    Tool  Steel  Furnace  and  Charging  Floor  at 

wrought-iron  bars  are  packed  in  air-tight  retorts  with  powd- 
ered charcoal  placed  between  the  bars.  When  the  retorts  are 
thus  filled,  they  are  put  into  a  furnace,  called  the  cementation 
furnace,  where  they  are  heated  to  a  red  heat  and  permitted 
to  remain  at  that  temperature  for  several  days.  During  this 
time  the  iron  will  absorb  carbon  from  the  charcoal  up  to 
about  114  per  cent  of  its  own  weight.  The  process,  in  fact,  is 
similar  to  the  ordinary  case-hardening  process  for  giving 
I)arts  made  of  low-carbon  machine  steel  a  hard  high-carbon 
surface.  The  carbonized  bars,  called  "blister"  steel,  are  then 
cut  up  into  small  pieces  and  are  re-melted  in  a  crucible,  and 
from  that  poured  into  molds.  The  billets  thus  formed  are 
nfterwards  hammered  or  rolled  into  the  desired  shapes. 

The  newer  method,  largely  employed  at  the  present  time, 
consists  of  putting  small  pieces  of  wrought  iron  directly  into 
a  crucible  together  with  the  proper  amount  of  powdered  char- 
coal. This  charge  is  then  melted  and  permitted  to  remain  in 
the  molten  state  for  some  time  before  being  poured  into  molds. 
Whll(^  in  tlie  molten  slate  the  iron  will  absorb  the  carbon 
mnch  quicker  than  when  only  red  hot,  as  in  the  cementation 

•  AsRoclate  Editor  of  MACiiiNKny. 


ttie  Heller  Brothers  Company's  Plant,  Newark.  N.  J. 

to  that  time  English  files  had  been  used  e.xclusively  in  the 
United  States  and  Mr.  Heller  was  one  of  the  first,  if  not  the 
very  first  man,  to  make  files  in  this  country.  The  business 
gradually  grew  until  the  first  buildings  of  the  present  factory 
were  erected  in  1873  at  Forest  Hill,  a  suburb  of  Newark,  ten 
miles  out  of  New  York  City  on  the  Erie  Railroad. 

It  was  found  that  a  relatively  low-carbon  steel  of  a  uni- 
form composition,  such  as  is  required  in  the  manufacture  of 
horse  rasps  was  impossible  to  obtain  at  tliat  time  in  the 
United  States  at  a  reasonable  jiriee,  and.  for  this  reason,  in 
1881,  the  firm  built  a  small  plant  for  the  manufacture  of  iiigh- 
grade  tool  steel  primarily  for  its  own  use.  Since  then,  how- 
ever, this  department  of  the  plant  has  been  considerably  in- 
creased so  that  at  the  present  time  the  firm  manufactures  a 
considerable  quantity  of  steel  for  the  market,  specializing  par- 
ticularly in  high-grade  brands  of  carbon  tool  steel  and  high- 
speed alloy  steels.  Tlie  plant  now  includes  a  melting  t'urnace 
having  a  capacity  of  tliirty  crucibles  at  a  time,  a  number  of 
steam  hammers  and  a  small  rolling  mill,  besides  the  required 
heating  and  annealing  furnaces.  In  lSi>!>  the  firm  was  incor- 
porated under  tho  name  of  Heller  lirolliers  Company. 
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Material  Used  for  Making  Tool  Steel 

The  raw  material  used  by  the  Heller  Brothers  Co.  for  the 
making  of  tool  steel  is  Swedish  (Dannemora)  wrought  ii'on 
having  a  carbon  content  of  from  0.10  to  0.20  per  cent.     This 
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Fig.  2.    The  Charge  of  Swedish  Iron,  Bag  of  Charcoal,  and  the  Clay 
Crucible  in  which  the  Charge  is  melted 

iron  comes  in  flat  bars,  ,i/i  by  2  inches,  and  is  cut  up  into 
small  pieces  about  one  inch  wide.  The  reason  why  Swedish 
iron  is  used  in  preference  to  other  kinds  is  that  it  has  proved 
itself-  superior  in  the  making  of  high-grade  tool  steels.  It  is 
possible  to  obtain  American  iron  having  by  chemical  analysis 
practically  the  same  composition  as  the  Dannemora  iron,  and 
being  as  free  from  phosphorus,  but  nevertheless,  w-hen  trans- 
formed into  tool  steel,  the  final  product  will  not  be  of  the 
same  quality  as  that  made  from  the  Swedish  iron.  Metallurg- 
ists are  at  a  loss,  to  explain  the  reason  for  this.  Steel  makers 
say  that  the  Swedish  iron  has  more  "body";   but,  of  course. 
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Fig.  3.    Pouring  the  Molten  Steel.    The  Photographic  Plate  shows  the 
Intense  Light  and  Heat  and  Firew^orks  EiTect 

this  in  itself  does  not  mean  anything  except  that  it  produces 
better  results.  One  cause  may  be  that  the  Swedish  iron  ore 
originally  contains  less  impurities,  and  that  for  this  reason 
wrought  iron  of  a  given  quality  can  be  produced  without  hav- 
ing passed  through,  in  the  same  degree,  the  processes  neces- 
sary for  removing  the  impurities  from  the  iron  ore.  These 
processes  possibly  change  somewhat  the  crystalline  structure 
of  the  iron,  although  its  chemical  composition  remains  exact- 
ly the  same.  This  is  mere  theory,  however,  and  should  not 
be  accepted  as  the  demonstrated  cause  of  the  superiority  of 
the  Swedish  wrought  iron  for  the  making  of  tool  steel. 

The  Melting-  Furnace 

Tlie  furnace  in  which  the  crucibles  containing  the  metal  are 
heated,  -which,  as  already  mentioned,  has  a  capacity  of  thirty 
crucibles  at  a  time,  is  gas  heated,  the  gas  being  obtained  from 
a  gas  producer  in  the  company's  plant.  The  furnace  is  of  the 
Siemens  type,  the  gas  entering  It  alternately  frcm  either  side 
through  checker  plates.  The  action  of  the  furnace  is  as 
follows:     When  tlie  gas  enters  on  one  side,  the  exhaust  gases 


pass  out  through  the  checker  plates  on  the  other  side;  these 
exhaust  gases,  being  of  a  very  high  temperature,  heat  the 
checker  plates  rapidly  to  a  red  heat;  at  this  time  the  entering 
gas  is  automatically  shut  off,  and  gas  is  admitted  from  the 
opposite  side.  This  gas,  then,  passing  through  the  heated 
checker  plates,  is  thoroughly  preheated,  and  when  combustion 
takes  place  a  much  higher  degree  of  total  heat  is  obtained. 
The  combustion  gases  from  this  side  now  heat  the  checker 
plates  on  the  other  side,  and  the  process  of  pre-heating  the 
gas  as  it  enters  alternately  from  the  two  sides  of  the  furnace 
is  thus  automatically  taken  care  of. 

The  charging  floor,  or  the  floor  on  which  the  men  work  who 
insert  the  crucibles  in  and  remove  them  from  the  furnace,  is 
level  with  the  top  of  the  furnace  and  iron-braced  fire-brick 
covers,  as  shown  in  Fig.  1,  are  provided,  which  are  kept  over 
the  openings  of  the  furnace  at  all  times  except  when  a  cru- 
cible is  put  in  place  or  removed.  The  furnace,  of  course,  is 
built  up  of  fire  brick,  and  is  covered  on  top  with  steel  plates. 
It   is   kept   running  continuously  day  and   night,   as   it   would 


Pig.  4.    A  Row  of  Molds  ready  for  the  Metal  to  be  poured,  an  Open 
Mold,  and  a  PUe  of  Ingots 

crack  and  be  destroyed  by  the  severe  internal  stresses  due  to 
sudden  cooling  if  the  fire  were  permitted  to  go  out.  The  life 
cf  the  furnace  is  from  six  months  to  a  year,  after  wliich  time 
it  must  be  rebuilt. 

Crucibles 

One  of  the  crucibles  used  for  the  melting  of  the  iron  is 
shown  in  Fig.  2.  The  height  of  the  crucible  is  about  20 
inches   and   it   is   one    foct   in   diameter   at   the   central   part. 


Pig.  5. 


Pirst  Stage  in  Hammering  the  Ingot  to  Size  under  a 
2500-pound  Bement  Hammer 


When  placed  in  the  furnace  it  is  provided  with  a  fire-clay 
cover  not  shown  in  the  illustration.  The  crucible  has  a  capac- 
ity of  seventy-five  to  eighty  pounds  of  iron.  It  is  made  from 
a  mixture  consisting  of  several  foreign  and  domestic  clays  of 
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jiioper  propoitious.  Thf  iriuibles  luo  miinufactured  in  the 
plant  of  the  company,  and  are  made  in  a  manner  similar  to 
that  used  for  making  day  pots.  A  form  Is  used  to  give  the 
(>iilslde  sliape,  and  a  revolving  former  Is  employed  to  shape 
tlu'  inside.  When  the  cruiibie  has  been  tluis  I'ornied  It  is 
permitted  to  dry  at  ordinary  room  temperature,  a  storage 
room  l)eing  provided  where  the  eruelblps  are  lined  up  on 
shelves  tor  the  purpose  of  drying.     When  properly  dried,  they 


Fig.  6.    A  Collection  of  Tools  used  when  handUng  the  Ingots  and 
hammering  them  to  Size 

are  put  into  an  annealing  furnace  where  they  are  slowly 
heated  to  a  high  temperature.  They  must  then  be  taken  di- 
rectly from  the  annealing  furnace  while  hot,  charged  with  the 
iron  and  charcoal,  and  put  into  the  melting  furnace.  After 
this  the  clay  crucible  is  not  permitted  to  cool  off  until  its  use- 
fulness is  past.  The  heat  of  the  crucible  and  the  charge 
while  in  the  furnace  is  from  2.'>00  to  2,800  degrees  F. 


Fig.  8.     One  of  the  AnneallnGT  PumacoB.  showing  the  Pipes  Into  which 
the  Tool-ateel  Bars  are  placed  while  being  heated  for  annealing 

Comparison  between  Clay  and  Graphite  Crucibles 
The  use  of  clay  crucibles  in  preference  to  crucibles  of 
giaphite  is  important  in  the  maldng  of  high-grade  tool  steel, 
and  is  in  accordance  with  the  practice  employed  by  the  best 
English  steel  maimers  at  ShefHeld.  where  the  clay  crucible  has 
been  used  for  this  purpose  for  centuries  past.  When  the  clay 
cni.  ihle    i;5    used,    there    is    absolulcly    no    possibility    of    any 


e.vlrani'ous  matter  mixing  with  the  charge,  and  the  carbon 
content  can  be  very  closely  predetermined.  When  a  graphite 
crucible  is  used,  small  particles  of  graphite  will  Hake  off  from 
the  inside  of  the  crucible  and  these  particles  will  mix  with 
the  cliarge.  They  will,  however,  not  enter  into  chemical  com- 
position with  the  steel,  but  will  merely  mix  with  It  mechani- 
cally, so  that,  in  the  steel,  there  will  be  small  particles  of 
graphite  imbedded,   thus  producing  small  holes  and  flaws   in 


Fig.  7.    Hammering  a  Round  Bar  to  size  under  a  Small 
Bement  Hammer 

the  finished  material.  The  graphite  crucible,  however,  will 
last  longer,  and  is  therefore  cheaper  to  use,  but  when  a  high- 
grade  tool  steel  Is  to  be  produced  the  clay  crucible  is  the 
only  one  which  will  give  entirely  satisfactory  results. 
Melting  and  Pouring  the  Steel 
The  work  of  charging  or  filling  the  crucibles  and  pouring 
the  molten  metal  into  the  molds  is  carried  out  on  the  charg- 
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I'ig-   y.      Ilie   RolllUK   Mill.   ahu\\'kng  tlio   lii^'ot  .ni^t    tjelurc   it   piiyara 
between  the  First  Set  of  Rolls 

ing  floor,  shown  In  Fig.  1.  The  crucibles  are  cliargod  with 
about  seventy-five  pounds  of  wrought  iron  cut  up  into  pieces, 
as  has  already  been  mentioned,  a  pile  of  wrought  iron  ready 
for  the  crucible  being  shown  in  Fig.  2.  About  half  of  the 
iron  Is  first  put  Into  the  crucible,  then  a  hag  containing  the 
powdered  hardwood  cliarcoal,  shown  on  the  top  of  the  pile  of 
iron   pieces  In  Fig.   2.   is  luit   in.  and   liiuilly  the   remainder  of 
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the  iron  charge  is  placed  on  top  of  this.  When  high-speed 
steel  is  made,  other  ingredients,  such  as  chromium,  tungsten, 
molybdenum,  etc.,  are  placed  in  the  crucible  together  with 
the  charcoal  and  iron. 

The  carbon  content  in  the  tool  steel  is  determined  by  the 
amount  of  charcoal  in  the  charge;  some  carbon,  of  course,  is 
contained  in  the  wrought  iron,  so  that  it  is  not  possible  to 
calculate  directly  the  proportions  of  charcoal  necessary  for 
a  certain  weight  of  iron  to  produce  a  given  percentage.  Some 
of  the  charcoal  Is  also  lost  in  the  slag.  The  common  method 
of  determining  the  amount  of  charcoal  required,  however.  Is 
to  consider  that  each  ounce  of  charcoal  will  give  about  0.07 
per  cent  carbon  to  the  steel,  or,  as  the  steel  maker  would  ex- 
press it,  one  ounce  charcoal  gives  seven  "points"  carbon.  This 
proportion  is  approximately  correct  for  ordinary  carbon  con- 
tents, but  when  steel  of  a  high  carbon  content  is  required 
It  is  necessary  to  add  charcoal  in  a  greater  proportion,  partly 
on  account  of  the  fact  that  the  original  amount  of  carbon  in 
the  wrought  iron  is  then  of  relatively  less   importance,   and 


shop,  which  is  several  feet  below  the  level  of  the  charging 
floor.  One  of  the  molds  which  are  made  in  halves,  is  shown  . 
opened  up  in  this  illustration.  The  molds  are  made  of  east, 
iron  and  the  standard  inside  dimensions  of  the  molds,  and,. 
of  course,  also  the  dimensions  of  the  ingots,  are  four  inches 
square,  by  about  three  feet  long,  ihe  ingots  containing  about 
150  pounds  of  iron,  or  the  contents  of  two  crucibles  with  a 
capacity  of  seventy-five  pounds  each.  In  Fig.  1,  one  crucible 
has  just  been  poured  into  the  mold  and  is  now  being  re- 
charged, while  the  other  crucible  stands  on  the  side  of  the- 
mold  ready  to  be  poured.  Fig.  3  is  a  photograph  taken  at  the 
moment  of  pouring  the  molten  metal  into  the  mold.  The  in- 
tense heat  and  the  fire-works  effect  produced  is  well  exhibited' 
in  the  illustration. 

As  soon  as  the  metal  has  been  poured,  the  crucible,  which 
is  not  permitted  to  cool  off  on  account  of  the  fact  that  in 
such  a  case  it  would  be  destroyed  by  cracking,  is  put  back 
into  the  furnace  to  be  heated  up  again  before  recharging.  In 
some  cases,  when  it  has  not  cooled  off  too  much  during  the 


Fig.  10.    The  RoUing  Mill,  sho-wing  the  Ingrot  after  it  has  been  roUed  down  into  a  Long  Bar  of  SmaU  Diameter 


partly  because  more  of  the  carbon  is  lost  or  wasted.  The 
charge  for  high-speed  steel  of  standard  quality  is  proportioned 
so  as  to  give  5  to  6  per  cent  chromium.  19  to  20  per  cent 
tungsten,  and  0.55  to  0.75  per  cent  carbon. 

The  crucibles  are  placed  into  and  lifted  up  out  of  the  fur- 
nace hy  means  of  large  tongs,  the  men  doing  the  work  stand- 
ing partly  over  the  furnace  while  removing  the  crucible.  In 
Fig.  1  a  crucible  had  just  been  removed  from  the  furnace 
from  where  it  was  immediately  moved  across  the  floor  to  the 
molds,  which  stand  vertically,  and  into  which  the  molten 
metal  is  poured  to  form  the  ingot.  Before  pouring,  however, 
but  after  the  crucible  has  been  removed  from  the  furnace,  the 
slag  collecting  on  the  surface  of  the  metal  is  first  removed 
by  a  long  iron  bar,  and  then  a  small  amount  of  manganese  is 
put  into  the  crucible.  This  prevents  the  oxidizing  of  the 
metal  while  being  poured,  and  tends  to  insure  freedom  from 
blow  holes  or  flaws  in  the  ingots.  A  number  of  molds  ready 
to  have  the  metal  poured  into  them  are  shown  in  Fig.  4,  the 
photograph   being   taken   from   the   level   of   the   floor   of   the 


pouring,  it  will  be  immediately  re-charged  without  re-heating. 
When  re-heated,  however,  it  is  removed  from  the  furnace 
after  a  few  minufes,  and  the  charge  put  into  it  as  already 
described.  It  is  then  immediately  put  back  into  the  furnace 
where  it  is  permitted  to  remain  from  four  to  six  hours  when 
it  is  again  removed,  and  the  metal  poured,  and  the  same 
process  repeated.  As  the  furnace  is  in  operation  day  and 
night,  about  five  heats  are  obtained  in  the  course  of  twenty- 
four  hours.  A  crucible  will  only  last  for  about  four  to  six 
heats. 

In  order  to  prevent  the  steel  from  sticking  to  the  molds, 
these  latter  are  "smoked"  by  burning  rosin  underneath  them 
which  leaves  a  thick  black  coat  of  smoke  or  soot  on  the  face 
of  the  mold.  The  ingots  are  permitted  to  cool  off  in  the 
molds  and  are  then  removed  and  stored  in  piles  on  the  floor, 
as  shown  in  Fig.  4. 

The  Welding  Process 

The  next  operation  performed  is  the  heating  of  the  ingots 
in  a  heating  furnace  to  a  welding  or  white  heat,  after  which 
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tiny  are  put  tUrmigli  what  Is  tcriiioil  tlir  WL'Iding  pi-oicss. 
'I'liis  consists  In  placing  tUe  white  hot  ingot  under  the  steam 
hainmor  and  lightly  tapping  it  with  gentle  blows  on  the  sur- 
lai-e,  so  as  to  close  up  or  weld  all  minute  craclis  or  Haws 
I  Mat  may  l)e  present  on  the  outside  of  the  ingot.  Tliis  Insures 
u  homogeneous  structure  and  freedom  from  flaws  and  craclis 
ill  the  (iiiislit'd   material. 

Hammering  to  Size 
After  having  been  welded,  the  ingot  is  either  again  permit- 
ted to  cool  down  and  it  Is  then  re-heated  to  a  red  heat,  or  it 
may  be  immediately  taken  and  placed  under  the  steam  ham- 
mer and  hammered  down  to  the  required  size.  In  Fig.  5  an 
ingot  is  shown  where  the  hammering  to  size  has  just  com- 
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Pier-  11-    A  Dlagraininatical  Sketch  showingr  the  Difference  between  the 
Action  of  Two-  and  Three-high  RoUing  Mills 

menced.  The  hammering  adds  to  the  firmness  and  quality 
of  the  steel  and  insures  homogeneity  of  the  material.  In 
order  to  insure  the  correct  size  being  obtained,  tools  similar 
to  those  employed  by  regular  blaclcsmiths  are  used  as  stops 
or  gages.  A  square  blocli  provided  with  a  long  shank,  called  a 
peg,  of  which  a  number  are  shown  among  the  tools  in  Fig.  6,  is 
placed  on  the  anvil  of  the  hammer  and  acts  as  a  stop.  This 
block  is  of  the  required  thickness  of  the  bar.  When  the  steam 
iiammer  has  hammered  down  the  bar  to  this  size,  it  will  strike 
this  block  and  is  thus  prevented  from  making  the  bar  under- 
size.  Two  thin  or  flat  blocks  are  also  shown  in  Fig.  6,  these  be- 
ing used  to  give  the  right  thickness  to  the  smaller  sizes 
of  fiat  bar  stock.  After  the  bar  has  been  thus  hammered  down 
to  a  given  size  by  using  the  pegs  as  stops,  it  is  gaged  by 
sheet  iron  snap  gages  at  various  places,  in  order  to  ascertain 
if  it  has  the  correct  size  uniformly  along  its  whole  length. 

Round  bars  are  made  in  a  similar  manner,  swages  similar 
to  those  used  by  the  ordinary  blacksmith  being  employed  to 
obtain  a  round  and  smooth  surface.  In  Fig.  7  is  shown  a 
smaller  steam  hammer  under  which  the  bars  are  hammered 
down  to  their  exact  dimensions,  this  being  in  a  sense  a  con- 
tinual icn  of  the  operation  of  hammering  down  the  ingot, 
shown   in  Fig.  5. 

WhPii  the  bars  have  been  thus  hammered  down  to  the  cor- 
rect size,  it  is  necessary  to  anneal  them  in  order  that  they 
may  be  soft  enough  for  working.  The  bars  are  therefore 
lilaced  in  an  annealing  furnace.  This  furnace  contains  a  num- 
ber of  long  large  pipes,  the  ends  of  some  of  which  are  shown 
in  Fig.  8.  They  are  regular  cast  iron  water  or  gas  pipes. 
The  bars  are  placed  in  these  pipes  and  the  ends  of  the  pipes 
are  carefully  sealed  with  fire  clay.  After  this  the  front  of 
the  furnace  is  closed  by  the  door  or  cover  shown  in  the  illus- 
tration, and  the  furnace  is  heated  for  about  twenty-four  hours; 
then  the  fire  is  deadened  and  the  bars  are  permitted  to  slowly 
(ool  down  for  about  two  days.  When  the  bars  are  taken  out 
of  tlu-  annealing  furnace  they  are  ready   for  shipment. 

The  Boiling  Mill 
All  the  ingots,  liowever,  are  not  hammered  into  shape; 
smaller  sizes  of  square  and  round  stock  are  rolled  to  the  re- 
quired size.  Two  illustrations  of  the  rolling  mill  are  given 
in  Figs.  9  and  10.  The  ingot  is  first  heated  to  a  high  heat 
and  is  then  placed  between  the  first  set  of  roils  illustrated  in 
Fig.  9,  where  the  ingot  is  shown  ready  to  pass  for  the  first 
lime   hetwern   the   rolls.     It   Is   here  passed   lietween  tlie   rolls 


Iroiii  one  side  to  the  oilier,  becoming  smaller,  in  cross  aectloii 
and  of  greater  length  at  each  successive  pass.  It  is  of  inter- 
est to  note  how  the  mechanical  operation  of  rolling  keeps 
the  heat  in  the  bar,  so  that  a  great  number  of  "passes"  can 
be  made  without  losing  any  of  the  original  beat;  as  a  matter 
of  fact,  the  bar  shows  even  a  higher  degree  of  heat  at  succes- 
sive stages,  the  work  performed  on  the  iron  in  the  roll- 
ing process  being  partly  transformed  into  heat. 

In  Fig.  10  the  ingot  is  shown  rolled  down  into  a  long  bar 
of  small  size.  This  illustration  also  shows  to  the  left  the 
heating  furnace,  and  the  general  arrangement  of  the  rolls  and 
the  rolling  mill.  When  the  ingots  are  to  be  rolled  down  to 
very  small  sizes  it  is  necessary  to  divide  the  rolling  opera- 
tion into  "two  stages,  owing  to  the  great  length  of  the  bar 
when  it  has  been  rolled  down  to  a  comparatively  small  size. 
In  such  cases  the  bar,  after  having  first  been  rolled  down  to 
a  certain  size,  is  cut  up  under  shears  into  shorter  pieces  of 
equal  length,  immediately  after  coming  from  the  rolls.  These 
pieces  are  re-heated  in  the  furnace  and  are  again  passed  be- 
tween the  roils  to  produce  the  smaller  sizes. 

The  rolling  mill  shown  in  Figs.  9  and  10  is  what  is  called 
"three-high,"  that  is,  it  consists  of  three  rolls  over  each  other, 
of  which  the  bottom  and  top  rolls  run  in  the  same  direction, 
while  the  middle  or  center  roll  runs  in  a  direction  opposite 
to  both.  From  the  diagrammatical  sketch.  Fig.  11,  it  will  be 
seen  that  by  this  arrangement  it  is  possible  to  pass  the  bar 
first  through  the  two  lower  rolls  over  to  one  side  and  then  back 
again  through  the  two  upper  rolls  to  the  first  side.  In  this 
way  the  bar  is  reduced  in  size  a  certain  amount  each  time  it 
passes  back  and  forth.  When  rolling  mills  are  provided  with 
one  set  of  two  rolls  only  ("two-high")  and  are  not  made  re- 
versing, as  is  the  case  with  the  set  of  rolls  shown  in  use 
in  Fig.  10,  it  is  evident  that  it  is  possible  to  pass  the  bar 
between  the  rolls  only  in  one  direction,  and  the  bar  must 
be  passed  back  over  the  top  roll  to  the  front  side  "idle,"  as 


Fig.  12.    A  Corner  of  the  Stock  Boom 

is  plainly  shown  in  the  engraving.  When  the  bar  has  been 
rolled  down  to  the  required  size  it  is  annealed  in  the  same 
manner  as  described  for  the  hammered  bars,  and  is  then 
ready  for  shipment. 

In  Fig.  12  is  shown  an  illustration  of  a  part  of  the  stock- 
room, showing  the  finished  bars  in  the  racks. 


The  freedom  from  corrosion  of.  tantalum,  says  the  Scientific 
American,  has  suggested  the  employment  of  this  metal  as  a 
material  for  writing  pens,  but  tantalum  pens  have  failed  to 
pass  a  test  for  durability  that  is  applied  in  France  to  steel 
pens.  Tills  test  consists  in  loading  the  pen  with  a  weight  of 
180  grammes  (G 1/3  ounces)  and  moving  a  band  of  paper 
beneath  and  in  contact  with  the  pen  at  the  ordinary  speed 
of  writing  until  10  kilometers  (6%  miles)  of  paper  have 
passed.  The  loss  in  weight  of  the  pen  should  not  exceed  0.7 
milligram  (0.0108  grain).  The  tantalum  pens  were  found  to 
lose  more  than  twice  this  amount,  but  the  loss  has  been  re- 
duced to  0.8  milligram  (0.0123  grain)  by  slightly  oxidizing 
the  tantalum. 
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POWER  TESTS   OF  A  STOCKBRIDGE    SHAPEE 

H.  P.  FAIRFIELD* 

The  following  tests  were  made  on  an  IS-inch  shaper  built  by 
the  Stockbridge  Machine  Co.,  Worcester,  Mass.,  to  obtain  data 
relative  to  the  size  motor  best  adapted  for  driving  the  ma- 
chine under  normal  conditions  ct  roughing  cast-iron.  No 
attempt  was  made  to  learn  what  it  was  possible  to  accom- 
plish by  heavy  feeding  or  abnormal  depths  of  cut,  but  simply 
to  go  somewhat  beyond  the  common  shop  usage  in  cuts  and 
feeds.  The  few  data  shown  in  Table  IV,  for  example,  were 
taken    merely   as   a   check    on   those   shown    in    the   previous 


Depth  of 
Cut, 
Inch 


Length  of 

Cut, 

Inches 


17 
17 

17 
17 
17 

17 


Feed  per 
Cut, 
Inch 


0.0147 
0.0294 
0.0441 
0.0588 
0.0735 
0.0882 


Horse-power 


1.20 
1.68 
2.14 
2.68 
3.49 
4.02 


Depth  of 
Cut, 
Inch 


Length  of 

Cu>. 

Inches 


Feed  per 
Cut, 
Inch 


17 
17 
17 
17 
17 


0.0147 
0.0294 
0  0441 
0.0."  Si 
0  0735 


Cutting 

Speed, 

Feet  per 

Minute 


25 
25 
25 
25 
25 


Horse-power 


1.73 
2.68 
3.22 
3.90 
4.40 


TABLE  III 


Depth  of 
Cut, 
Inch 


Length  of 

Cut, 

Inches 


Feed  per 
Cut, 
Inch 


17 
17 
17 
17 


0.0147 
0.0294 
0  0441 
0 . 0588 


Cutting 
-Speed, 

Feet  per 
Minute 


■.;o 
25 
25 
95 


Horse-power 


a .  00 

4.29 
fi.OO 

7.67 


tables,  as  it  was  considered  improbable  that  a.  shaper  of  this 
size  would  ever  be  used  for  roughing  a  cut  so  deep  as  one- 
half  inch.  I  may  say,  at  this  point,  that  each  table  repre- 
sents the  average  results  of  a  series  of  runs  made  to  conform 
as  closely  as  possible  to  uniform  conditions,  and  were  made 
after  the  machine  had  been  tuned  up  by  careful  observation 
and  attention  to  adjustments,  lubrication,  etc.,  and  with  the 
cutting  tool  ground  to  a  gage  and  kept  sharpened  to  the  origi- 
nal gage  throughout  the  runs.  A  high-speed  steel  cutting  tool 
was  used  on  account  of  retaining  its  keenness  for  a  longer  in- 
terval of  time  than  a  carbon  tool  would  do.  The  cutting  speed 
selected  (25  feet)  for  runs  I  to  IV,  inclusive,  w^as  decided  on 
as  that  which  would  allow  the  use  of  either  a  carbon  or  high- 
speed steel  cutting  tool,  and  could  be  said  to  fairly  represent 
average  shop  practice.  The  material  cut  was  an  average 
grade  of  cast  iron  such  as  is  used  in  ordinary  machine  tool 
parts,  and  the  block  was  cast  into  such  a  form  as  to  preclude 
all  springing  of  the  work  itself. 

Tables  I  to  IV  give  the  average  of  repeated  runs  where 
all  conditions  of  length  of  cut,  depth  of  cut.  and  cutting  speed 
were  made  as  uniform  as  possible  for  each  series,  the  feed 
only  being  varied.  The  runs  were  made  cutting  the  full 
stroke  of  the  machine,  a  rather  unusual  condition;  but,  as 
it  was  desirable  to  know  what,  if  any,  additional  power  might 
be  necessary,  if  full  stroke  was  to  be  used,  the  tests  were  run 
as  shown. 

The  additional  runs  tabulated  in  Tables  V  and  VI  were 
made  to  show  the  effect  in  power  consumption  of  a  change  in 
cutting  speed,  also  as  a  means  of  comparing  the  Stockbridge 
two-piece  crank  mechanisms  with  the  ordinary  type  of  crank- 
shaper.  Table  V  is  the  average  of  a  series  of  runs  made  with 
the  machine   in   its   normal   condition   as   a   two-piece   crank- 


shaper,  and  Table  VI  is  compiled  from  the  same  number  of 
runs,  but  made  with  the  mechanism  blocked  in  such  a  manner 
as  to  convert  the  machine  Into  an  ordinary  crank-shaper  of 
the  usual  type.  In  making  the  tests  V  and  VI,  the  length 
of  the  cut  was  shortened  to  12  inches,  which  conforms  very 
well  to  the  average  length  of  work  likely  to  be  done  on  a 
machine  of  this  size. 

While  the  cost  of  power  consumed  in  the  average  machine 
shop  is  not  a  large  percentage  of  the  manufacturing  cost,  the 
up-to-date  manager  is  giving  this  item  consideration  when  he 
purchases  machinery,  and  when  a  machine  is  shown  to  con- 
sume less  power  and  at  the  same  time  is  adapted  to  produce 
the  maximum  output,  he  considers  it  worth  while.  A  glance 
at  Tables  V  and  VI  shows  that  the  two-piece  crank  is  a  con- 
siderable power  saver  as  compared  with  the  regular  type  of 
crank-shaper,  and  while  the  saving  in  an  hour's  time  may 
not  appeal  to  the  casual  reader,  it  most  certainly  will  if  he 
uses  his  pencil  and  considers  the  savings  effected  in  a  year's 
time. 

These  tables  are  also  quite  interesting  as  showing  how  speed- 
ing up  in  a  shop  increases  the  power  consumed.  While  it  is 
a  common  enough  saying  among  machine  users:  "It  takes 
power  to  do  work,"  some  cases  that  have  come  under  the 
writer's  notice  lead  him  to  conclude  that  not  all  machine  men 
fully  realize  its  full  significance.  At  a  recent  exposition  of 
manufacturers,  a  machine  tool  firm  exhibited  a  line  of  ma- 
chines designed  to  work  the  modern  high-speed  cutting  tools 
to  their  limit.  When  asked  by  the  exposition  management 
what  power  it  was  likely  to  use,  the  company's  figures  were 
for  less  than  one-half  what  it  actually  used.  There  was  hO 
restriction  on  the  pow-er  and  the  company  could  have  been 
supplied  with  ample  power  by  merely  asking  for  it,  as  it  was 
only  a  question  of  the  wiring  and  fusing  which  the  manage- 

TABLE IV 


Depth  of 
Cut, 
Inch 

Length  of 

Cut, 

Inches 

Feed  per 
Cut, 
Inch 

Cutting 
Speed, 
Feet  per 
Minute 

Horse-power 

17 
17 

0.0147 
0.0294 

25 
25 

3.20 
5.43 

Depth  of 
Cut, 
Inch 

Length  of 

Cut, 

Inches 

Feed  per 
Cut, 
Inch 

Cutting 
Speed, 

Feet  per 
Jlinute 

Horse-power 

i 

f 

12 
13 
12 

12 

0.0294 
0.0294 
0.0294 
0.0294 

15 
17 
25 
30 

2.10 
2.68 
3.22 
4.02 

TABLE  VI 


Depth  of 
Cut, 
Inch 

Length  of 

Cut, 

Inches 

Feed  per 
Cut, 
Inch 

Cutting 

Speed, 

Feet  per 

Jlinute 

Horse-power 

f 

1 

12 
12 
13 
13 

0.0294 
0.0294 
0.0294 
0.0294 

15 
17 
25 
30 

3.08 
3.35 
3.63 
4.16 

•  Address  :     Worcester  Polytechnic  Institute,   Worcester,  Mass. 


ment  desired  to  settle.  As  it  transpired,  it  was  necessary  for 
this  firm  to  shut  off  all  but  a  single  machine,  changing  from 
one  to  the  other  as  the  show  was  on. 

In  conclusion,  the  writer  desires  to  again  emphasize  the 
fact  that  the  tests  were  made  primarily  to  establish  the  size 
or  power  of  motor  to  be  used  as  a  driver  on  the  above  shaper. 

*     *     * 

In  the  report  of  the  committee  on  fuel  economies,  at  the 
American  Railway  Master  Mechanics'  Association  convention 
at  Atlantic  City  in  June,  W.  C.  Hayes,  chairman,  made  the 
statement  that  the  investigation  of  the  committee  has  shown 
that  less  than  three  per  cent  of  all  the  locomotives  on  all 
of  the  North  American  continent  use  anthracite,  liquid  and 
other  than  bituminous  fuel.  Hence,  the  problem  of  loco- 
motive boiler  design  as  regards  fuel  is  mainly  concerned  with 
bituminous  fuel. 
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INTERESTING   TOOLS   AND    METHODS   OF 
CINCINNATI   SHOPS 


THE  R.  K.  LE  BLOND  MACHINE  TOOL  CO. 
ETHAN  VIALL" 

Many  interosliiiK  tliiiiRs  are  to  be  seen  in  the  machine  tool 
building  sliops  of  Cincinnati;  some  possibly  that  are  not  new. 
others  undoubtedly  old  but  nevertheless  of  the  nature  ot 
"shop  kinUs"  to  many  mechanics  who  have  not  been  fortunate 
enough  to  run  across  anything  like  them,  and  in  the  line  of 
interesting  tools  and  .methods  the  R.  K.  LeBlond  Machine 
Tool  Co.,  certainly  holds  its  own. 

In  Fig.  1  is  shown  the  way  nine  grooves  are  milled  at 
once,  on  the  outside  of  the  cylinders  used  on  the  LeBlond 
lathes  to  cover  the  quick  change  gears.  These  grooves  are 
not  very  long,  so  the  feeding  is  done  by  means  of  the  large 
hand-wheel  shown,  which  operates  a  worm  and  gear  set  into 
the  head  of  the  fi.\ture. 


Fig.  1.    Mining  Nine  Grooves  simultaneously  in  a  Quick-change   Gear  Cover 

A  jig  for  holding  apron  half-nuts  while  milling  the  dove- 
tail bevel  is  shown  in  Fig.  2.  Two  of  the  half-nuts  are  placed 
in  the  jig  and  the  bevel  on  one  side  is  milled;  the  jig-head 
is  then  indexed  half  a  turn  and  the  job  finished.  Four  differ- 
ent sizes  of  half-nuts  are  milled  in  this  jig,  which  accounts 
for  the  four  grooves  to  be  seen  in  the  head  on  eacli  side  of 
the  dove-tail. 

The  slots  in  the  bottom  of  milling  machine  vises  are  milled 
while  the  vises  are  clamped  onto  a  cast-iron  block,  Fig.  3, 
the  base  of  which  is  so  made  as  to  be  bolted,  to  the  milling 
machine  table  with  the  block  either  parallel  or  at  right  angles 
to  the  line  of  feed,  so  that  slots  may  be  milled  at  right  angles 
to  each  other,  with  the  same  jig. 

Short  shafts  are  milled  for  Woodruff  keys,  while  held  in 
the  upright  V-vise  shown   in  Fig.  4.     This  vise   is  also  very 


Fig.  2.     Fixture  for  Milling  Dove-tall  Bevel  on  Apron  Hulfnuta 

handy  for  many  other  jobs  where  it  is  necessary  to  hold 
round  stock. 

All  sizes  of  plain  cast-irnn  pulleys  are  faced  and  crowned 
In  the  special  milling  machine  shown  in  Fig.  5,  and  a  quicker 
or  neater  job   could   hardly   be    imagined,  as   with   two   mills 

•  Associate  Editor  of  Maciiinekv. 


working  on  oi)|iosile  sides,  simullaiieously,  only  a  halt  revo- 
lution of  the  pulley  is  necessary  to  finish  the  rim.  By  refer- 
ring to  the  engraving,  it  will  be  seen  that  the  pulley  arbor 
and  chuck.  Is  driven  from  underneath  by  a  worm  and  gear. 
and   the  big  cutter  heads   are  equipped   with  both  cross  and 


Fig.  3.    Fixture  for  Holding  Milling  Machine  Vises  while  slotting  fht  m 

liarallel  hand  feed,  making  it  easy  to  set  the  machine  for  any 
size  pulley  within  its  capacity  or  to  vary  the  amount  of 
crown  wanted  on  the  face.  The  spindles  carrying  the  mill- 
ing cutters  are  back  geared  and  the  whole  machine  is  made 
heavy  and  powerful  in  order  to  do  good  work. 

A  neat  little  jig  used  for  holding  the  graduated  sleeves 
used  on  the  feed-screws  of  both  lathes  and  milling  machines, 
while  drilling  the  set-screw  hole,  is  shown  in  Fig.  6.  In 
order  to  always  have  the  set-screw  hole  in  the  same  position 
relative  to  the  numbers  of  the  graduations,  a  little  pointer 
for  the  zero  mark  on  the  sleeve  is  set  into  the  face  of  the 
jig.  Spacing  collars  are  also  used  to  bring  the  short  sleeves 
properly   under   the   drill   bushing. 


Fig.  4.    Upright  V-vIse  for  Holding  Shafts  which  are  being  milled 
for  Woodruff  Keys 

At  A,  Fig.  7,  is  a  special  mandrel  on  which  the  large  front 
box  nut,  for  the  No.  4  milling  machine,  is  placed  and  turned 
after  the  threads  have  been  cut  in  it.  This  mandrel  is  made 
to  screw  directly  onto  the  lathe  spindle,  the  square  hole  in 
the  center  being  used  for  a  wrench  hold. 

After  the  nut  is  screwed  onto  the  mandrel,  it  is  locked  in 
place  by  a  slight  turn  of  the  handled  locking-collar  B,  which 
has  a  stop  pin  C  set  into  the  back  and  intended  as  a  guide 
for  setting  the  locking  collar  in  the  same  position  for  each 
nut,  by  backing  it  up  against  the  stop-screw  D.  The  width 
of  the  nut  is  gaged  by  setting  the  point  of  the  cutting  tool 
against  the  hardened  screw  E.  Another  type  of  mandrel, 
known  in  most  shops  as  a  friction  nose-chuck,  is  shown  at  F 
in  this  engraving.  This  mandrel  screws  onto  the  lathe  spin- 
dle the  same  as  the  one  just  described,  and  it  is  used  to  hold 
large  bored-out  rings  or  collars,  while  turning  the  outside. 
A  ring  G  is  shown  in  place  on  the  mandrel  and  the  way  It  is 
locked  by  the  pin  11  rolling  and  wedging  in  the  beveled 
notch,   is  plainly   apparent. 

Fig.  8  illustrates  a  litllo  tapping  kink  which  is  sometimes 
very    useful    when    doing   special    work    tu    the   lathe.      Wlu'ii 
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tapping  by  this  metliod,  the  tail-stock  spindle  is  disconnected 
so  as  to  be  free  to  move  out  or  in;  the  chuck  holding  the 
tap  is  connected  to  the  lathe  carriage  by  a  short  piece  of  rod 
as  shown,  the  lathe  is  geared  to  cut  the  same  thread  as  that 
on  the  tap  and  with  the  tap  close  to  the  work  the  feed  is 
thrown  in.  If  in  backing  out  the  tap,  it  is  not  desirable  to 
use  the  feed  on  account  of  the  backlash,  the  rod  is  easily 
backed  out  of  the  hole  in  the  chuck,  the  key  in  the  tail-stock 
of  course  keeping  the  spindle  from  turning  with  the  chuck 
and   tap,   when   the  lathe  spindle  motion   is   reversed.     Lead- 


finished.  Many  shops  leave  a  center  hole  on  each  end,  that 
on  the  pointed  end  being  all  but  cut  off;  the  center  is  then 
hardened  on  this  end,  which  often  distorts  the  end  which 
has  been  left  on  for  the  center  hole.  Next  the  piece  is  placed 
between  centers  and  the  body  ground,  and  finally  the  center 
is  placed  in  a  split  chuck  and  pointed. 

Fig.  12  shows  a  magnetic  chuck  which  was  made  by  the 
foreman  of  the  grinding  room  for  special  work. 

In  Figs.  13  and  14  are  shown  two  views  of  a  box  jig  for 
holding  lathe  aprons  w'hile  machining  the  holes,  and   in  Fig. 
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Fig    5.    Pulley  Turning  and  Crowrnin^  Machine 


Pig.  9.    Turntable  for  Reversing  Heavy  Work  in  the  Lathe 

ing  the  tap  in  in  this  way,  is  not  always  possible  or  desirable, 
but  as  was  said  before,  it  is  sometimes  an  exceedingly  useful 
kink. 

Where  heavy  work  has  to  be  turned  end  for  end  in  a  lathe, 
a  turntable  similar  to  the  one  shown  in  Fig.  9  is  sometimes 
used.  This  kind  of  turntable  is  quite  common  in  railroad 
shops,  but  it  is  seldom  seen  in  other  shops,  even  where  it 
could  be  used  to   advantage. 

The  method  of  grinding  the  hardened  foot-stock  centers  may 
be  of  interest,  as  it  is  done  differently  in  some  shops.  Here 
the  center  is  held  as  in  Fig.  10,  and  the  point  ground;  then 
using  a  male  and  female  center,  as  in   Fig.   11,  the  body   is 


Fig.  6.    DrtUing  Jig  for  Dial  Sleeves 


Fig.  8.    Lathe  arranged  for  Tapping  with  the  Aid  of  the  Lead-screwr 


Fig.  10.    Grinding  the  Point  of  a  Foot-stock  Center— First  Operation 

16  is  shown  the  complete  set  of  tools  used.  By  closely  exam- 
ining these  engravings,  several  interesting  things  may  be 
noted.  In  the  first  place,  all  tools  are  driven  from  the  drill- 
press  spindle  by  the  universal-jointed  shank  and  socket  shown. 
Then  it  -will  be  seen  that  each  tool  whether  drill,  cutter 
or  reamer,  has  Its  individual  bushing  which  Is  kept  from 
turning  in  the  permanent  jig-bushing,  by  a  pin  set  in  below 
the  shoulder  which  fits  into  a  notch  in  the  latter;  then,  too, 
the  long  boring-bars  B,  C.  D  and  E.  have  keyways  running 
the  full  length  of  the  pilots  for  the  purpose  of  engaging  keys 
set  into  the  pilot  guide  bushings  in  the  jig.  These  bushings 
are  flanged,  and  set  into  another  bushing  in  the  jig.  in  such 
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a  way  as  to  bo  free  to  revolve  with  I  he  boriiigbar,  instead 
o(  having  (lif  pilot  revolve  In  It  which  prevents  chips  or 
Jlrt  getting  In  and  scoring  the  pilot,  us  usual.  The  llanges 
on  the  Inner  or  guide-hushing  keep  all  dirt  from  between 
it  and  the  outer  or  benring-bushlng.  and  give  long  life  to 
both  bushings  and  boring-bars. 


In  Fig.  I.'-).  This  jig  is  made  to  slicie  l)a(  k  and  forth,  in  or(h'r 
to  bring  the  work  in  the  proper  position  under  the  tool,  by 
means  of  the  hand  lever  A.  This  lever  is  made  long  so  as  to 
project  through  an  opening  In  a  sheet  Iron  drum  that  is 
placed  on  the  drill  press  table,  around  the  jig,  to  keep  the 
soap  water  that  is   used    from   spattering   all   over   the  shop. 


Figr.  11.    Grinding  the  Body  of  a  Foot-stock  Center— Second  Operation 


Fig.  12.    Home-made  Magnetic  Chuck 


Pig-  13.    Box  Jig  for  Machining  Lathe  Aprons  Fig.  14.    Another  View  of  the  Lathe  Apron  Box  Jig  Fig.  15.    Jig  for  Holding  Connecting-rods 


Fig    IB.     Tools  used  for  Machining  Lathe  Aprons 

During  the  recent  dull  season,  in  order  to  keep  their  regu- 
lar force  at  work,  a  contract  was  taken  for  the  machining  of 
a  large  number  of  automobile  engine  parts,  and  two  of  the 
jigs  used  for  some  of  the  work  on  connecting-rods  are  worth 
describing.  These  rods  and  bearing-boxes  are  cast  In  one 
piece,  and  after  the  bearings  are  bored  out.  the  work  is  put 
in  a  jig  and  the  holes  in  the  large  end  for  the  oil  hole  and 
cap   screws,   are   drilled,   conntorbored,   ami    tapped   as   shown 


Fig.  17.     Fixture  in  which  Connecting-rod  Bearings  are  cut  oil' 

After  the  holes  are  finished,  the  connecting-rods  are  placed 
eight  at  a  time  in  the  jig  shown  in  Fig.  17,  and  the  bearing- 
caps  sawed  off  in  a  milling  machine,  using  the  saw  shown. 
In  Fig.  18  Is  a  froTit  view  of  a  small  haiul-operatPd  gradu- 
ating machine,  with  the  part  A  of  a  compound  rest  in  place, 
and  the  tool  B  just  finishing  a  cut,  and  in  Fig.  19  is  a  rear 
view,  showing  the  way  the  machine  is  geared  and  operated, 
'i'lie    indexing    or    dividing    ratchet-whocl    •■nid    dog    is    shown 
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Fig.  18.     Graduating  Machine— Frout  View 


Fig.  19.     Graduating  Machine -Rear  View 


Fig.  20.    Clapper-box  Planer  Tools  for  Side  Pacing 


Fig.  21,    Miscellaneous  Inserted  Cutter.  Planer  Tools 


Fig.  22.     Fixture  for  Holding  Lathe  Carriage  Slides  while  planing  ttem 


Fig.  23.    Combination  Fixture  for  Holding  Grinder  Knees  while  planing 
Male  and  Female  Dove-tail  Slides 


Fig.  24.     Simple  Form  of  Fixture  for  Holding  Gibs  on  the  Planer 


Fig.  25.     Gage  for  Setting  False  Vs  for  Lathe  Carriages 
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at  (".  and  a  (aiuwhefl  witli  lour  even  ami  one  high  rise  at  D. 
This  eani-whtel  gives  the  tool  its  four  sliort  strokes  and  one 
long  one.  wlilili   is  the  usual  motion. 

In  the  jilauing  ileiiartnient,  there  are  a  number  of  "clapper- 
box"  tools  such  as  shown  in  Fig.  20,  used  tor  side  cutting 
on  the  planer.  The  two  large  onts,  made  right  and  left, 
have  a  little  plunger  and  spring  with  a  crosspiece  -4,  which 
may  be  turned  lengthwise  of  the  clapper  to  allow  the  tool  to 
be  drawn  back  out  of  the  way  if  necessary,  but  it  is  turned 
crcsswise  when  the  tool  is  in  use,  in  order  to  draw  the  clap- 
per and  tool  back  into  position  at  the  end  of  the  reverse 
stroke.  Several  other  forms  of  tool  holders,  which  need  no 
explanation,  are  shown  in  Fig.  21. 


^m 
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Fig.  26.    Adjustable  Table  for  Holding  Lathe  Carriages  or  Other  Parts 
whne  Scraping  and  Fitting 

A  jig  for  holding  ten  top-slides  for  lathe  compound  rests, 
while  planing  the  bottoms,  is  shown  in  Fig.  22.  and  in  Fig. 
23,  is  a  combination-jig  for  holding  grinder  knees.  The 
illustration  shows  two  In  position,  but  this  is  only  done  to 
show  how  they  are  held  for  the  two  planing  operations,  only 
one,  of  course,  being  planed  at  a  time.  Fig.  24  shows  how 
gibs  are  planed,  seven  at  a  time,  being  held  by  pins  inserted 
in  holes  drilled  in  the  ends.  Lathe  carriages  are  lined  up  for 
the  planing  of  the  cross-ways,  by  being  laid  on  the  pieces  A 
shown  in  Fig.  25.  In  order  to  get  these  pieces  absolutely  at 
right-angles  to  the  travel  of  the  planer  table,  the  device  B 
is  used.  This  is  simply  laid  on  one  of  the  pieces  A  as  shown, 
and  then  tested  by  a  dial  indicator  placed  in  the  tool-holder. 
When  the  indicator  reads  the  same  for  the  entire  length  of  B. 
the  cross-piece  A  is  tightened  down,  and  the  next  one  tested. 
A  very  handy  iron  table  used  to  hold  carriages  or  other  parts 
while  scraping  and  fitting  is  shown  in  Fig.  26. 


Fig.  27.    An  Elevating  Truck  for  Raising  and  Moving  Lathes 

Every  shop  foreman  knows  what  a  nuisance  the  starting 
and  stopping  of  an  emery  wheel  is  and  how  apt  a  man  is  to 
leave  it  running  when  he  is  through  with  it.  The  LeBlond 
shop  had  the  usual  trouble  and  so  the  arrangement  shown 
in  Fig.  2S  was  put  on.  As  the  man  steps  on  platform  A,  the 
belt  is  shifted  over  and  the  wheel  starts,  and  as  soon  as  he 
steps  off,  the  weight  B  pulls  the  belt  over  onto  the  loose 
pulley  and   stops  the   wheel. 

Fig.  27  shows  the  ingenious  truck  used  to  move  lathes 
around,  the  construction  of  which  can  be  seen  at  a  glance. 


BIG  GUN  MAKING  IN  A  NUT  SHELL 

This  i.s  how  bis  guns  are  built  at  Elswick  according  to  a 
clipping  from  Ptarsoji's  Weekli/.  a  popular  British  journal, 
sent  to  us  by  a  valued  contributor.  The  account  is  graphic, 
but,  though  somewhat  lacking  in  detail,  it  probably  passes 
muster  as  the  "real  thing"  with  the  class  of  readers  to  whom 
such   "Huffy"   literature  appeals: 

"Red  hot  steel  ingots  a'-e  forced  into  a  rough  cylindrical 
shape,  either  by  the  pounding  of  sleam-hainmers  (some  of 
them  can  give  a  blow  of  700  tons),  or  by  hydraulic  presses. 
TTie  largest  of  the  latter  gives  a  pressure  of  nearly  6,00a 
tons. 

"Now  that  the  rough  forging  has  been  made  it  has  to  be 
tested,  and  this  is  a  critical  part  of  the  process:  A  few  pieces 
are  cut  off  from  the  main  forging,  heated  in  oil  at  a  tempera- 
ture of  about  1,500  degrees  F.  and  fixed  firmly  in  iron  jaws. 
Hydraulic  pressure  now  tries  to  tear  each  lump  in  two,  the 
strain  sometimes  rising  to  46  tons  on  each  square  inch. 
If  all  the  sample  pieces  stand  the  test,  the  forging  is  held 
good  enough  to  make  a  gun.     If  not,  another  forging  is  made. 

"If  the  test  is  satisfactory  the  rough  pillar  of  steel  is  now 
'rough-bored'  insic'e  and  'turned'  on  the  outside.  Then  it 
is  hardened  by 
being  dipped  into 
a  bath  of  hot  oil; 
then  bored  and 
turned  again  till 
smooth;  then  an- 
nealed, or  allowed 
to  cool  slowly 
from  a  high  tem- 
perature; then  it 
is  'fine  bored'  and 
'fine-turned.'  The 
next  process  is 
that  of  "  testing 
the  surface.  It  is 
tested  both  chem- 
ically and  by  mir- 
rors. 

"The  gun  is 
now  well  into 
shape,  but  it 
needs  strengthen- 
ing. A  deep  pit 
is  dug,  and  the 
gun    set    upright 

in      it.  Red  -  hot  ^'^    ^'^"     Automatic  Emery  "Wheel  Belt-shifter 

hoops  of  Steel  are  dropped  on  from  on  top.  As  they  cool 
they  tighten.  After  each  layer  of'  hoops  the  gun  is  planed  by 
a  lathe  to  make  it  smooth  for  the  next  layer. 

"Now  the  inside  is  rifled  or  grooved  like  a  screw.  When 
the  powder  chamber  has  been  bored  out  and'the  breech-block 
fitted,  the  gun  is  nearly  ready  for  its  trials.  The  Elswick 
big  guns  are  tested  near  Silloth,  on  the  fiat  and  lonely  shores 
of  the  Solway  Firth." 

*     *     * 

A  remarkable  high-speed  run  of  regular  passenger  trains  is, 
being  made  by  the  Great  Western  Railway  of  England,  in 
lonnection  with  transporting  the  passengers  of  the  Cunard 
liners  from  Fishguard  to  London.  The  total  distance  from 
l<"ishguard  to  London  is  261  miles,  a  distance  which  was  cov- 
ered, on  August  30,  in  268  minutes  by  the  special  mail  train, 
and  276  minutes  by  a  passenger  train  consisting  of  ten  cars, 
and  weighing  274  tons.  The  first  part  of  the  run  is  a  diffi- 
cult one,  owing  to  heavy  grades,  including  one,  over  a  mile 
in  length,  of  1  in  50.  The  latter  part  of  the  run.  however, 
presents  more  favorable  conditions  and  the  run  from  Carinar- 
!h(n  to  London,  a  distance  of  230  miles,  was  made  in  22S 
minutes,  Including  a  stop  of  four  minutes.  At  one  section 
75  miles  were  actually  covered  in  60  minutes,  and  100  miles 
were  covered  in  S3  minutes  49  seconds,  a  remarkable  perform- 
ance with  so  heavy  a  load  behind  the  tender.  The  locomotive 
pulling  the  train  was  a  four-cylinder,  non-compound,  eix- 
wheel  coupled  engine  weighing  75'j  tons,  cylinders  M'l 
by  26  inches,  working  pressure  225  pounds,  and  with  driving 
wheels  SOi;.   inches  In  diameter. 
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AN  ELECTRIC  SURFACE  GAGE 

OEO.  J.  MURDOCK* 

The  purpose  of  the  electric 
surface  gage  is  to  obtain 
aural  as  well  as  visual  evi- 
dence of  the  truth  of  a  plane 
surface.  There  are  places  on 
many  classes  of  work,  such 
as  jigs,  where  it  is  difficult  to 
see  whether  or  to  what  extent 
the  surface  is  out  of  truth, 
with  the  common  surface 
gage.  This  is  notable  where 
there  is  an  overhanging  pro- 
jection so  close  to  the  surface 
plate  that  it  is  impossible  to 
look  under.  In  dark  weather 
it  is  very  trying  on  the  eyes  to  see  whether  the  fine  point 
of  the  needle  touches  the  work  or  to  what  extent  it  does 
not.  The  electric  current  will  communicate  an  audible  sig- 
nal when  the  needle  comes  in  contact  with  the  work,  when 
under  the  most  favorable  circumstances  such  contact  cannot 
be  seen  with  the  eye.  This  surface  gage  can  also  be  used  for 
many  purposes  for  which  the  usual  type  is  comparatively 
useless;  for  instance  in  truing  up  work  on  the  face-plate  or 
in  a  chuck,  concentric  with  the  axis  of  the  lathe  spindle,  or 
for  ascertaining  the  truth  of  a  shaft  between  centers  in  the 
lathe  or  an  arbor  In  the  same  position.  When  the  pointer 
makes  contact  with  the  work,  the  electric  current  will  speak 
to  the  brain  through  the  ear  where  the  eye  cannot  see. 

Fig.    1   shows   a   side   elevation   of   this   gage.     Its   general 
design  is  similar  to  that  of  the  gages  in  common  use.     The 
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SURFACE  PLATE 


Fig.  1.    Surface  Gage  equipped  with  Electrical  Apparatus  for  Producing 
Sound  when  the  Pointer  is  in  Contact 

base  is  cast  with  a  recess  in  the  bottom  in  which  lie  on 
their  sides,  two  small  dry  cell  batteries  known  as  "Ever 
Ready"  No.  650.  This  cell  is  I14  x  %  x  2  inches,  and  is  espe- 
cially adapted  for  this  work.  The  ends  of  the  cells  are  shown 
in  Fig.  1  by  dotted  lines.  On  the  top  of  the  base  is  a  small 
buzzer  known  as  a  midget,  which  is  noisy  enough  for  the 
purpose  and  which  occupies  but  a  small  space.  The  positive 
and  negative  terminals  of  the  cells  are  soldered  together  as 
shown  in  Fig.  3.  The  cells  are  then  inserted  in  the  base  so 
that  only  the  terminal  G  of  the  battery  comes  in  contact  with 
the  metal  of  which  the  base  is  composed.    The  other  terminal 
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is  passed  up  through  a  hard  rubber  bushing  H  (Fig.  4).  and 
connected  by  a  wire  J  to  one  binding  post  of  the  buzzer.  The 
other  binding  post  is  connected  to  the  insulated  needle-bar  by 
the  wire  K  which  is  rolled  up  on  a  small  wire  so  as  to  give 
it  a  coil.  After  it  is  coiled  it  is  well  to  dip  it  in  shellac 
varnish  so  that  the  current  cannot  short  circuit  through  an 
accidental  contact  by  the  wire  with  the  top  of  the  base.  It 
will  now  be  seen  that  the  circuit  has  two  terminals,  one  being 
the  base,  and  the  other  the  needle  point;  consequently,  when- 
ever the  point  of  the  needle  comes  into  contact  with  ihe  work 
being  tested,  the  current  will  pass  through  the  work  to  the 
surface  plate,  and  thence  back  through  the  base  of  the  gage 
to  the  terminal  G  of  the  battery  which  is  in  contact  with  the 
inside  of  the  base.  Whenever  the  current  passes  through  this 
circuit  it  energizes  the  magnets  in  the  buzzer  and  causes  it  to 
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Fig.  2.    Diagram  showing  Electrical  Connections  and  Plan  of  Gage 

give  out  a  clear  sound  that  can  be  heard  several  feet  away. 
The  moment  the  needle  point  passes  to  a  low  point  on  the 
surrace  of  the  work,  the  contact  is  electrically  broken  niul 
the  buzzer  ceases  to  sound.  At  E,  Fig.  2,  is  shown  the  hard 
rubber  sleeve  that  insulates  the  needle-bar  D  from  tbe  base  /^. 
The  usual  form  of  binding  device  is  used,  of  which  the 
threaded  stem  ilf  is  a  part.  It  is  well  to  have  a  small  shoulder 
on  E  so  that  the  bar  cannot  slide  down  and  make  content 
with  the  base  of  the  tool,  in  which  case  it  would  run  the 
battery  down.  It  will  be  seen  that  no  switch  is  required,  as 
the  circuit  can  only  be  closed  through  the  needle-bar  and 
needle. 

The  buzzer  is  secured  to  the  top  of  the  base  by  two  screws, 
one  at  each  end,  and  it  does  not  require  insulating  from  the 
base,  as  the  binding  posts  are  insulated  at  both  terminals 
from  the  enclosing  case.  In  trying  the  truth  of  a  surface,  as 
at  A  in  Fig.  1,  the  foot  of  the  work  would  be  set  up  on  paral- 
lels and  the  needle  inverted  with  its  point  up;  it  can  then 
be  placed  under  this  surface  and  indications  taken  in  a  loca- 
tion that  would  be  difficult  or  perhaps  impossible  to  see.  For 
work  in  the  lathe,  the  base  of  the  gage  can  be  set  on  the 
tool-post  foot,  and  when  the  point. of  the  gage  strikes  the 
work,  no  matter  how  lightly,  the  current  will  pass  through  the 
work  in  the  chuck  or  on  the  face-plate  to  the  lathe  spindle, 
shears,  and  thence  back  through  the  tool-post  foot  and  to  the 
base  of  the  gage,  ringing  the  buzzer  as  the  result,  and  the 
work  can  be  trued  accordingly.  The  same  happens  when  an 
arbor  is  between  the  lathe  centers,  and  no  matter  how  fast  it 
runs,  the  buzzer  will  sound  when  the  point  touches,  when  it 
is  impossible  for  the  eye  to  see  it  touch. 

After  the  cells  are  inserted  in  the  base,  a  metal  bottom 
should  be  fitted  so  that  they  cannot  drop  out,  and  the  work 
should  be  done  so  they  cannot  shake  around  in  tbe  base.  It 
is  also  advisable  not  to  leave  the  point  of  the  needle  long  on 
the  work  as  it  runs  the  batteries  down  uselessly;  but  for  all 
ordinary  requirements  they  will  last  a  very  long  time  if  a 
little  care  in  this  respect  is  taken. 
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PIPE  FITTINGS    THEORY  VS.  PRACTICE  IN 
THEIR  MANUFACTURE 

K.  W.  BARROWS' 

It  I  were  iiskeU  \\  lial  detorrulnes  the  thickness  of  ordinary, 
screwed  pipe  fittings,  I  sliould  reply  tliat  the  marl(et  price 
is  now  the  tinal  and  controlling  antliorily,  all  other  essentials 
having  long  heen  dominated  hy  this  price;  the  weight  being 
Iho  conclnsive  test  of  merit.  In  theory  tlie  fitting  should  be 
strong  enough  to  resist  the  internal  pressure  to  which  it  may 
be  subjected  either  by  the  fluid  it  is  to  convey  or  by  the  piper 
in  "maliing  up";  and  the  fittings  now  in  the  market  have 
been  proved,  by  numerous  tests,  to  be  not  only  strong  enough 
to  resist  these  internal  strains,  but  have  also  successfully 
withstood  the  strains  caused  by  changes  of  temperature,  and 
by  failure  to  "line  up." 

St 

Using  the  formula  ;>  =  — .  in  which  p  represents  pressure; 
r 
n.  ultimate  strength;  t,  thickness;    and  r,  inner  radius,  and  by 
substituting  the  values  for  %-inch  gray  iron  fitting  found  in 
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Slachineri;,X.Y. 

I'wo  inod   fittings  for  fOO  pounds  pressure,   proportioned   according  to 
Machinery's   Data   Sheet  lor  .June,   1905. 

K    (outside  diameter  of  body)  =  2. SO   inclies   and   tap   diameter    (out- 
side at  end)  =  2.337  inches. 

2.41  —  2.337 

K  —  21)  =  2.41   inches  or  inside  diameter  of  fitting,  and 

o 

=  .0360  inch  clearance -for  tap. 
2.41 

(J =  ].0(J0   Inch   or   X,   and   X —  I,  =  .255   inch,   which   is   the 

•J 

clearance   for  the  run  of  the   machine  or  for  making  up.   (.\p- 
proxiuiately    three    threads.) 

Fig.  1.    Sectional  Views  of  Gray  Iron  Fittings  illustrating  Clearance 
for  Threading  and  "Making  Dp" 

the  Data  Sheet  for  June,  1905,  giving  dimensions  for  fittings 
to  withstand  100  pounds  pressure;  p  (bursting  strain)  = 
20,000  X  0.15 

=  5,454.     This  product  divided  by  100,  the  pres- 

0.55 
sure  for  which  such  fittings  are  guaranteed,  gives  a  safety 
factor  of  54.54.  Through  stress  of  circumstances,  a  line  of 
"•'i-tnch  piping,  connecting  a  testing  pump  with  its  work, 
whicli  was  to  be  tested  to  1,000  pounds,  was  made  up  with 
ordinary  (100-pound  pressure)  gray  iron  fittings  and  brass 
check  valves;  and  so  well  did  it  stand  this  extreme  (water) 
pressure,  that  it  was  continued  in  use  for  some  years.  The 
pump  used  was  a  lever  hand  pump  and  the  efforts  to  lieep 
the  pressure  above  1,000  for  the  time  considered  necessary 
for  inspectipn,  caused  the  gage  to  show  at  times  as  high  as 
1,500  pounds. 

Taking  t  and   r  from   the  same  list   for  2-inch  fitting,  p=: 

20,000  X  0.22 

=  bursting  strain  of  3,734  (nearly),  which  would 

1.205 
give,  for  this  fitting,  a  safety  factor  of  37.34.    This  is  without 
doubt  a  safe  thickness. 

Broni-.e  (commonly  called  brass)  fittings  are  usually  made 
of  yellow  brass,  which,  strictly  speaking,  is  not  a  bronze 
because  it  contains  zinc,  and  for  which  the  value  of  S  may  be 
safely  taken  (even  for  the  miserable  stuff  used  in  "Rf"  brass 
fltlings)  at  18,000;  and  t,  as  the  patterns  have  an  allowance 
for  finishing,  may   be  set  down   at   0.19.     Substituting  these 

18,000  X  0.19 

values,  tlic  formula  now  reads:    p  =; ,  which  gives 

1.205 
the  bursting  strain  at  2,838,  and  a  safely  factor  of  28.38  for 
I  his  fitting,  which  factor,  thougli  less  than  that  for  the  iron 
fitting,  is  still  great  enough  for  safety. 

A  lino  of  six-incli  piping,  supjilying  steam  from  a  boiler 
(gage  pressure,  100)   to  an  engine,  ran  along  the  celling  and 


was  coiUKTlcd,  through  a  90degrec  clliow  and  a  vertical  pipe 
some  eight  feet  long,  to  the  engine.  In  the  horizontal  pipe 
there  was  an  expansion  joint  of  the  ordinary,  sliding  type, 
and  through  somebody's  oversight,  this  piping  was  used  for 
several  days  without  any  stop  for  the  expansion  joint  other 
than  the  rigidity  of  the  elbow  connecting  the  vertical  to  the 
horizontal  piping.  No  accident  occurred. 
20,000  X  0.42 

For  6-inch  fitting,  p  = =  2458,  giving  a  factor 

3.41 
of  24.58  for  safety.  With  the  same  factor  as  for  2-inch,  this 
fitting  would  have  been  50  per  cent  thicker  and  the  12-incli, 
with  the  2-inch  factor,  would  be  nearly  twice  as  thiclc  as 
shown  on  the  Data  Sheet  referred  to  in  the  foregoing.  For 
a  6-inch  bronze  fitting,  if  designed  on  the  theory  that  a  2-inch 
fitting  is  a  good  standard  to  base  calculations  on,  the  thick- 
ness of  body  would  have  been  from  50  to  100  per  cent  (as  the- 
value  of  S  might  be  varied  to  suit  different  mixtures)  more 
than  "good  practice"  calls  for.  Some  exception  may  be  taken 
to  the  stated  value  of  S  for  tlie  brass  fittin,s;s,  but  in  my 
opinion  it  is  placed  quite  high  enough  when  taking  into  con- 
sideration the  large  amount  of  poor  scrap  that  is  commonly 
used,  and  the  shiftless  methods  of  melting  and  pouring  allowed 
in  some  fonndrys,  through  either  inefficiency  or  carelessness. 

To  go  back  again  to  the  common  practice,  a  little  further 
consideration  of  what  might  be  called  the  necessary  attributes 
of  a  good  fitting,  will  show  that  the  fixing  of  the  weight  has 
also  fixed,  within  very  small  limits,  the  thickness;  which 
term  as  applied  to  fittings,  means  the  thickness  of  body  be- 
tween thread  bosses.  The  weight  should  be  properly  distrib- 
uted in  the  length,  and  in  the  diameter  of  the  ends,  which 
must  successfully  resist  the  strain  of  making  up.     The  length. 
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.^ — Beaded  brass  ell  with  long  ends,  with  clearance  for  tool  at  ''x" 
to  machine  beads,  and  large  lillets  between  bead  and  hod.v  that 
tittlng  may  be  readily  finished  all  over  by  strapping,  as  ti 
often   required.  „.   . 

a — Malleable  iron  ell  without  bands  or  beads,  known  as  a  gas  fitting. 
Because  of  their  uniform  thickness  these  eastings  are  more 
easily  made  sound — a  very  good  feature  of  this  fitting.  " 

C — (jray   iron   longtum  or  water  fitting.     This   fitting,   because  of  U3 
long,    easy    curves    (a    prominent    feature    in    all    Its    different 
forms).  Is  well  adapted  for  piping  Intended  to  convey  liquids. 
Fig.  2.    Typea  of  Common  Fittings 

must  be  such  as  to  permit  a  suitable  length  of  thread  and  also 
room  for  tapping  without  any  danger  of  the  taps  striking 
together  at  the  end  of  the  run,  or  of  the  piper's  being  able  to- 
screw  the  pipes  in  until  they  meet.  The  threaded  ends  and 
the  tapped  holes  vary  in  size,  and  the  piper  is  usually  a 
strenuous  individual  who  may  he  relied  upon  to  accomplish 
this  if  possible.  Then  there  remains  a  certain  amount  of 
metal  which  may  be  divided  between  the  length  of  end  bands 
and  thickness  of  body,  the  inner  diameter  of  which,  fixed  by 
the  pipe  size,  is  usually  made  slightly  larger  than  the  outside 
of  the  pipe  to  prevent  any  shoulder  being  formed  in  tapping. 

One  may  vary  the  diameter  of  the  ends,  but  after  having 
become  acquainted  with  the  aforesaid  piper  and  his  trusty 
"Stilson,"  the  inclination  will  be  to  increase  this  diametef, 
even  at  the  expense  of  body  thickness.  Again,  when  one  has 
once  learned  how  easy  it  is  to  crack  a  cast  iron  tee  or  ell 
through  the  "corners,"  there  will  bo  a  still  greater  Inclination 
to  enlarge  the  ends  of  new  fittings.  The  beaded  fitting  is 
probably  the  best  form  for  resisting  this  makingup  strain, 
and  most  brass  fittings  are  made  in  this  form,  but  the  beaded, 
gray  iron  fitting  does  not  seem  to  suit  the  trade. 

If  the  foundry  is  to  produce  good  sound  castings,  at  the 
minimum  cost,  the  change  of  thickness  where  the  tapping 
boss  and  the  band  join  the  body,  must  not  be  too  abrupt,  a 
requirement  which  will  keep  the  end  size  down  and  thus  limit 
the  amount  of  metal  which  can  profitably  be  used  in  strength- 
ening the  ends.  Another  reason  for  not  reducing  the  end  size — 
for  small  fittings  especially— is  found  in  the  prnctico  followed 
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by  nearly  all  manufacturers,  of  tapping  these  smaller  sizes 
with  straight  taps — thus  bringing  the  strain  of  making  up 
more  exactly  at  the  end  of  the  fitting.  Some  makers  claim  that 
small  fittings  tapped  in  this  way  are  just  as  good  as  the 
others.  The  smaller  sizes  of  pipe  show  up  rather  badiy; 
Briggs'  standard  gives  a  good  length  of  thread,  nicely  tapered, 
which  allows  for  quite  a  variation  in  size  of  the  tapped  hole, 
l)ut  requires,  for  a  solid  die,  too  much  thickness  of  stock ;  at 
least  this  seems  to  be  the  verdict  of  those  who  make  solid  dies, 
as  they  are,  almost  without  exception,  made  too  thin.  (Can 
this  be  another  question  of  cost?)  The  dies  are  also  often 
made  with  greater  taper  than  Briggs'  standard  in  order  that 
the  thin  die  may  cover  as  much  variation  in  size  as  the  stand- 
ard does,  and  even  if  the  fittings  were  tapped  taper,  the  pipe 
cut  with  the  commercial  die  wouldn't  fit.  It  may  be  that  the 
claim  "just  as  good" — for  straight  taps — should  be  allowed  to 
stand. 

The  thickness  cf  the  body  may  be  increased  by  shortening 
the  bands,  but  if  carried  to  extremes,  this  would  hurt  the 
appearance  of  the  banded  fitting.  The  net  weight  may  be 
increased  by  using  cheaper  material,  but  this  would  not  im- 
prove the  goods,  and  the  quality,  fixed  by  the  ever-present  need 
of  keeping  down  the  labor  cost,  is  now  about  as  poor  as  it 
can  well  be.  Iron  fittings  must  be  soft,  and  brass  fittings  must 
be  of  a  mixture  which  will  cut  smoothly,  in  order  that  the 
cost  of  tapping  may  not  be  increased  by  spoiled  work.  Labor 
cost  saved  by  Improved  facilities,  is  frequently  expended  in 
increasing  the  weight,  and  thus  causing  greater  sales.  Some 
customers  may  demand  that  the  material  used  show  a  certain 
tensile  strength;  this  would,  in  most  cases,  mean  better  ma- 
terial, and  the  customer  expects  to.  and  does,  pay  a  better 
price.  Again  he  may  require  that  they  be  tested  up  to  some 
stated  pressure,  which  would  raise  the  price  by  causing  the 
rejection  of  some  pieces,  not  for  lack  of  strength,  but  because 
of  holes  through  the  castings.  If  the  test  is  made  by  water 
pressure,  the  fittings  unable  to  stand  the  test  at  first  will 
often  be  found,  upon  testing  again  after  some  hours,  to  be 
perfectly  tight:  the  holes,  too  small  to  be  seen  until  located 
by  the  test,  after  the  first  wetting,  are  soon  closed  by  rust. 
Natural  gas  fittings  are  often  tested  to  1,000  pounds,  and,  to 
prevent  leakage  through  the  casting,  they  are  boiled  for  hours 
in  paraffine. 

In  brief,  the  qualities  demanded  by  the  trade  have  placed 
the  ordinary  fittings  far  above  any  theoretical  strength,  and 
the  efforts  to  improve  these  fittings  tend,  not  to  change  the 
weight,  but  rather  to  a  better  distribution  of  the  metal,  so 
that  when  the  new  fitting  is  placed  on  the  market,  the  first 
and   final   question,   deciding  its   success  or  failure,   will   be: 

'What  does  it  weigh?'" 

*  *     * 

The  Patent  Office  issued  33,514  patents  in  1908,  and  regis- 
t;ered  6,029  trade-marks,  labels  and  prints;  22,328  patents 
expired  during  the  year.  The  total  receipts  were  $1,896,848 
and  the  expenditures  $1,712,303.  On  January  1.  1909,  the 
Patent  Oilice  had  a  balance  to  its  credit  of  $6,890,726.  The 
work  on  that  date  was  current,  except  in  five  examining  divi- 
sions out  of  49.  and  those  five  have  caught  up  with  their  work 
since  then.  Special  attention  is  being  directed  to  the  classi- 
-ficaticn  of  the  915.000  United  States  patents,  the  2,000,000 
foreign  patents,  and  the  85,000  volumes  in  the  library,  which 
is  expected  to  reduce  the  expense  of  examining  applications 
by  one-third,  and  to  improve  the  character  of  the  work.  Com- 
missioner Moore  has  requested  Congress  to  use  a  part  of  the 
surplus  earned  by  the  Patent  OfSce  for  the  erection  of  a 
building  suitable  for  its  needs. 

*  *     * 

A  sensation  was  created  in  marine  circles  by  the  announce- 
ment that  the  Curtiss  steam  turbines  in  the  Southern  Pacific 
liner  Creole,  built  for  the  New  York  and  Xew  Orleans  service, 
are  to  be  taken  out  and  reciprocating  engines  installed  in 
their  place.  It  is  claimed  that  the  vessel  has  not  operated 
satisfactorily;  her  coal  consumption  Is  said  to  be  excessive, 
2,000  tons  being  required  tor  the  round  trip  between  New 
"Vork  and  New  Orleans.  The  contract  with  the  Fall  River 
Shipbuilding  &  Engine  Co.,  which  built  the  vessel  and  tur- 
bines, called  for  a  speed  of  sixteen  knots  an  hour  on  a  fixed 
maximum  coal  consumption.     The  vessel  cost  about  $1,000,000. 


MACHINERY'S   DATA   SHEETS-A  "WAY 
TO  USE  THEM 

W.  A.  WARMiN- 

I  have  preserved  and  used  ]M.\chi>;ery's  Data  Sheets  since 
their  inception,  and  I  shall  offer  a  few  suggestions  from  my 
experience  concerning  a  method  of  filing  them.  Binding  these 
sheets  is  unsatisfactory,  as  the  index  is  never  up-to-date. 
Again,  few  if  any  shops  have  occasion  to  refer  to  all  the 
sheets,  and  dead  material  is  undesirable,  especially  if  it  encum- 
bers live  stuff. 

The  most  satisfactory  arrangement  I  have  found  is  that 
illustrated  herewith.  This  is  w'hat  is  known  as  a  transfer 
case  for  the  open  filing  system.  It  consists  of  a  box  5  by  8  by 
10%  inches,  with  a  cover  opening  part  way  down  each  side, 
making  it  very  easy  and  convenient  to  handle  the  sheets.  The 
folders  shown  are  made  of  heavy  manila  paper  with  a  tab  on 
one  side.  For  convenience,  these  tabs  are  staggered.  Tbe 
folders  can  be  made  with  three  or  five  tabs  if  desired.  The 
guide  cards,  with  white  tabs,  are  of  heavy  binder  board.  As 
shown  in  the   illustration,  the   tabs  are   located  on  the  guide 
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cards  so  that  four  extend  across  the  filing  case.  Those  on  the 
folders  are  wider,  being  about  one-third  the  width  of  the  case. 
The  operation  of  the  system  is  as  follows:  Divide  the  box 
into  subjects  with  the  guide  cards,  and  subdivide  the  subjects 
with  the  folders.  For  instance,  when  filing  the  data  on  gears, 
mark  a  guide  card  geai's.  Then  mark  a  folder  bevel,  one 
miter,  one  spiral,  one  spur,  one  icorm.  etc.  The  sub-classi- 
fications may  be  carried  to  any  extent  required  for  conven- 
ience. By  this  method  the  indexing  is  done  once  only,  and 
the  index  is  always  up-to-date.  The  data  pertaining  to  a 
class  of  any  subject  are  in  a  folder  convenient  to  handle,  and 
fresh  material  is  so  easily  added  that  special  tables  and  data 
pertaining  to  one's  own  line  may  be  made  on  standard  size 
sheets,  and  inserted  in  the  folders.  Such  sheets  greatly  in- 
crease the  value  of  the  outfit  as  a  time  saver. 

MACHINE  SCRE'W  TAP  AND  BODY  DRILL  SIZES 
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28 
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24 

c 
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I  had  a  set  of  sheets  shellaced  for  use  in  the  shop.  The 
shellac  keeps  them  quite  clean  and  they  can  be  washed  when 
soiled.  After  using  the  shellac,  I  found  that  celluloid  lacquer 
was  much  easier  to  use.  It  may  be  applied  directly  to  the 
sheets,  while  to  avoid  discoloration,  they  must  be  sized  before 
shellacing. 

As  to  the  Data  Sheets,  most  all  that  we  have  used  have 
been  very  satisfactory.  The  only  one  on  which  I  would  sug- 
gest a  change  would  be  the  tap  drill  list  for  machine  screw 
taps.  The  list  given  herewith  is  very  near  for  average  ma- 
chine shop  work.     It  is  certainly  healthier  for  taps  than  the 

♦Address:  Keller  Mechanical  Engraving  Co,  5T0  West  Broadway, 
Xew  York. 
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list  ,s;ivoil  on  Data  Sheot  Niinibor  :;.  To  lUnise  a  t;ip  ihill 
list  with  wliiili  au  amateur  cannot  go  wrong.  woulU  be  :ni 
almost  impossible  task;  so  many  factors  need  to  be  consid- 
ered in  determining  the  drill  size  that  will  give  the  best 
result.  1  do  not  sec  how  any  table  of  sizes  for  small  taps 
can  be  used  without  variation,  as  conditions  vary.  The  best 
one  can  do  is  to  compromise. 

If  a  screw  has  little  to  do,  wliat  is  the  use  of  talking  a 
ebauce  of  brealung  a  tap  by  forcing  it  to  cut  a  full  thread? 
The  liind  of  materials  must  always  cut  a  large  figure  in  deter- 
mining drill  sizes. 

*     *     * 

GRINDING  MACHINE  FOR  SKATES,  ETC. 

A  machine  that  will  grind  melal  bars  on  both  sides  simul- 
taneously Ii;is  been  patented  by  Clu'twood  Smith  of  Worcester. 
JIass.  (V.  S.  patent  No.  930.G2G,  Atig.  10.  1909).  His  ma- 
chine is  particularly  adapted  for  grinding  the  blades  of  skates 
or  in  the  formation  of  tools  where  the  sides  are  to  be  tapered 
or  ground  on  a  curve. 

Mr.  Smith  found  that  for  successful  operation,  the  axes  of 
llie  grinding  wheels  should  be  at  an  angle  to  each  other,  as 
sliown  in  the  engraving,  which  is  a  plan  view  of  his  machine. 
Tlie  wheels  are  cup-shaped  and  beveled  at  their  working  edges 
to  present  frusto-conical  grinding  faces.  The  axes  of  the 
wheels  are  set  at  such  an  angle  that  the  adjacent  portions  of 


lonnection  willi  llie  surface  of  the  longitudinal  passage.  A 
wedge  F  is  tiu-n  inserted  in  D,  and  the  collars  A  and  0  are 
lluis  securely  locked  upon  each  other,  and  the  retaining  ele- 
ment B  effectively  locked  and  held  in  position  on  the  shaft. 

*     *     * 

DRILL  CHUCK 

Thomas  J.   Fegley  and   George  O.   Leopold   In  U.   S.  patent 
No.  9.12,259  (Aug.  24,  1909),  assigned  to  North  Bros.  Mfg.  Co., 
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Grinding  Machine  for  Skates  and  Other  Parts  Finished  Simultaneously 

the  grinding  faces  are  substantially  parallel  when  the  wheels 
are  employed  to  grind  the  blade,  the  blade  being  supported 
on  a  rest  which  is  made  vertically  adjustable  by  the  hand- 
wheel  A. 

Each  carriage  has  at  its  under  side  below  the  stud  B  a 
threaded  boss  and  screw  with  a  hand-wheel,  which  adjusts  the 
carriage  longitudinally  of  the  base  of  the  frame,  thus  adapting 
the  grinding  faces  of  the  wheels  to  the  thickness  of  the  work 
or  compensating  for  the  wear  of  the  grinders. 

*     *     * 
SET  COLLAR  FOR  SHAFTS 

A  set  collar  with  an  effective  retaining  means,  whereby  the 
danger  of  Its  becoming  loosened  upon  the  shaft  is  eliminated, 
was  patented  by  Israel  W.  Exley  of  Colvilie,  Washington. 
(IT.  S.  patent  No.  930,169,  Aug.  3,  1909.) 

Fig.  1  is  a  cross-section  of  the  assembled  device  and  Fig.  2 
is  a  perspective  view  of  the  locking  collar. 


Drill  Chuck  with  Radially-actlngr  Jaws 

Philadelphia.  Pa.,  describe  a  simple  and  cheap  chuck  that  will 
readily  and  firmly  grasp  a  drill  or  other  tool.  A  longitudinal 
section  is  shown  in  Fig.  1  and  a  perspective  view  of  one  of 
the  jaws  in  Fig.  2. 

The  operation  of  the  chuck  is  as  follows.  On  screwing  the 
stem  C  into  the  shell,  the  disk  B  is  forced  toward  the  conical 
portion  of  the  shell,  which,  in  turn,  forces 
the  jaws  toward  each  other  against  the 
pressure  of  the  springs  /  (Fig.  2),  closing 
the  jaws  upon  the  drill  inserted  in  the 
chuck.  By  reversing  the  movement  of  the 
shell  the  jaws  are  released  from  pressure 
and  the  springs  /  will  force  them  apart. 

By  making  the  disk  hollow  (Fig.  2)  and 
mounting  the  springs  on  studs,  the  springs 
are  held  in  position  even  when  the  chuck  is 
dismantled. 

*     *     * 

CHUCK  JAW  SCREW  MOUNTING 
In    U.    S.    patent   No.    930,075    (Aug.    3, 
on  Both  Sides  ^^^^^     Albert    P.    Kern    describes    an    im- 

proved mounting  for  the  radially  adjustable  jaws  of  a  chuck, 
which  he  has  assigned  to  the  Cincinnati  Chuck  Co.,  Cin- 
cinnati, 0.  The  engraving  is  a  section  of  one  of  the 
jaws,   showing   the   operating   screw   A,   and   the   sleeves   Mr. 


Set  Collar  for  Shafts  with  Protector  for  Screw  Head 

After  collar  A  is  fastened  upon  the  shaft  by  the  retaining 
element  B,  collar  C  Is  slipped  over  it,  the  longitudinal  open- 
ing 7)  ill  the  latter  coming  over  the  projecting  head  of  B. 
Tlic  lollai-  is  rotated,  bringing  the  head  within  the  annular 
passage    /'.'.    wliirb    lias    walls    diminishing    from    its    point    of 


Hardened  Chuck  Jaw  Screw  Mountincr 

Kern  uses  for  bearings.  The  sleeves  are  of  hardened  steel, 
each  having  a  flange  B  engaging  against  the  shoulder  C  of 
the  body  to  prevent  the  sleeve  from  being  radially  displaced 
In  its  seat.  Preferably  the  outer  sleeve  has  a  portion  of  its 
periphery  cut  away  for  providing  clearance  for  the  sliding 
jaw.  The  ends  of  the  screws  are  thus  given  a  hard  steel 
bearing  in  the  radial  slot,  so  the  greatest  possible  efUclency 

may  be  derived. 

«     >(•     « 

The  government  of  Western  Australia  is  about  to  under- 
take the  construction  of  a  railway  line,  114  miles  in  length,  con- 
necting the  I'ilbarre  goldllelds  with  Port  lledland. 
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MACHINERY  is  published  in  four  editions.  The  practical  work  of  the  shop 
is  thoroughly  covered  in  the  Shop  Edition,  $1.00  a  year,  which  comprises 
approximately  650  reading  pages  and  36  Shop  Operation  Sheets,  containing 
step-by-step  illustrated  directions  for  performing  36  different  shop  operations. 
The  Engineering  Edition— $2  OO  a  year,  coated  paper  $2. 50— contains  all  the 
matter  in  the  Shop  Edition,  including  Shop  Operation  Sheets,  and  about  250 
pages  a  year  of  additional  matter,  and  forty-eight  6x9  data  sheets  filled 
■with  condensed  data  on  machine  design,  engineering  practice  and  shop 
■work.  The  Foreign  Edition.  $3.00  a  year,  comprises  the  same  matter  as  the 
Engineering.  RAIL'WAY  MACHINERY,  $2.00  a  year,  is  a  special  edition,  in- 
cluding a  variety  of  matter  for  rail^way  shop  ■work — same  size  as  Engineering 
and  same  number  of  data  sheets. 

INDEX  FOR  VOLUME  XV 

Machixeby  was  started  September,  1S94,  the  first  volume 
containing  only  192  reading  pages  and  about  the  same  amount 
of  advertising.  The  fifteenth  volume  contains  1,000  reading 
pages  and  more  than  double  that  number  of  advertising  pages. 
While  the  growth  of  Machinery  has  been  somewhat  unusual 
in  the  history  of  trade  publications,  it  measures  quite  accu- 
rately the  growth  of  the  machine  tool  and  kindred  industries 
which  the  publication  represents. 

The  index  for  Volume  X'V,  engineering  edition,  comprises 
over  4,000  references  and  fills  seventeen  pages,  type  size  slightly 
larger  than  the  regular  Machinery  page,  set  in  six-point,  four 
columns  to  the  page.  Copies  of  the  index  of  the  engineering, 
railway  or  shop  edition  will  be  sent  to  subscribers  on  request. 

*     *     * 

PROGRESS  IN  SAFEGUARDING  MACHINERY 

The  ijromoters  of  the  national  movement  for  providing  safe- 
guards for  the  dangerous  parts  of  machinery  to  prevent  the 
many  distressing  accidents  to  life  and  limb,  should  be  gratified 
by  the  material  improvement  in  this  detail  noticeable  in  ma- 
chine design  in  the  past  two  or  three  years.  Comparatively 
few  builders  of  engine  lathes,  for  example,  now  neglect  to 
cover  the  back  gears  and  other  gears  with  guards.  The  ap- 
pearance of  the  lathe  is  improved,  and  a  potential  danger  to  the 
fingers  of  the  operator  is  removed. 

Purchasers  of  machine  tools  can  materially  accelerate  the 
movement  by  insisting  that  all  danger  points  be  safeguarded. 
There  is  scarcely  ever  a  good  reason  why  gears  should  not  be 
covered,  A  pair  of  spur  gears  is  about  the  wickedest  com- 
bination for  mutilating  fingers  that  can  be  conceived  of;  why 
should  thej'  be  left  uncovered  when  so  dangerous?  The  proper 
shielding  of  all  moving  parts  that  can  be  covered  without 
interfering  with  the  function  of  the  machine  is  essentially  the 
designer's  duty,  and  it  should  never  be  done  as  an  afterthought 
when  avoidable.  This  costs  less  in  the  original  design  with 
which  it  can  be  made  harmonious,  and  what  is  most  important, 
the  guards  integral  with  the  machine  cannot  be  readily  re- 
moved by  the  workmen.  Many  machines  have  been  wrecked 
or  put  out  of  commission  for  several  days  by  having  clothing 


or  tools  accidentally  drawn  between  the  gears,  resulting  m 
bending  the  shafts  and  even  breaking  the  frames.  By  all 
means  provide  gearing  with  suitable  covers,  harmonious  with 
the  general  outline  of  the  machine.    This  remark  is  addressed 

to  the  designer, 

*  *     * 

LEARN  TO  DRAW 

Every  machinist  who  aspires  to  advance  himself  in  his  trade 
should  learn  mechanical  drawing,  or  its  rudiments,  at  least,  so 
that  he  can  make  an  accurate,  understandable  sketch.  Draw- 
ing is  a  universal  language,  and  the  mechanic  who  cannot 
read  drawings  or  blue-prints  is  not  of  much  account  nowadays. 
Picture  writing  is  the  earliest  known  form  of  written  laji- 
guage,  and  the  easiest  understood.  It  is  so  comprehensive  and 
simple  that  the  most  intricate  ideas  are  made  clear  even  to  a 
child  who  perhaps  cannot  read,  A  sketch  tells  much  that 
cannot  be  imparted  by  word  of  mouth.  We  never  lose  our 
wonder  at  the  miracle  and  mystery  of  the  repeated  line — 
the  repetition  of  the  straight  and  curved  that  is  the  substance 
of  all  delineation,  • 

A  machinist  would  be  ashamed  to  acknowledge  that  he  could 
not  read  or  write,  and  he  should  consider  that  he  is  equally  at 
fault  in  his  mechanical  training  if  he  cannot  draw  and  read 
mechanical  drawings.  Drawing  is  an  exceedingly  useful  accom- 
plishment to  a  man  who  has  to  direct  the  activities  of  his  shop 
mates.  He  can  save  time  and  convey  clear  ideas  by  resorting 
to  sketches.  The  record  can  be  made  permanent,  and  is  often 
a  convenient  reference  long  after  it  was  made.  The  man  who 
can  make  an  accurate  sketch  of  a  machine  part  or  a  mechan- 
ism must  have  an  accurate  mental  picture  of  it,  and  that  means 
clear  thinking.  One  great  difference  in  men  that  makes  some 
leaders  and  others  followers  is  the  respective  capacity  for 
thinking.  The  mere  act  of  drawing  accurately  will  stimulate 
mental  activity  wonderfully.  It  will  usually  make  the  indi- 
vidual study  to  understand  things  that  in  his  conceit  he  be- 
lieved he  fully  understood  before.  Drawing  in  this  respect  is 
akin  to  writing  for  the  press.  A  man  never  realizes  how  little 
he  actually  knows  of  a  process,  method,  or  mechanism  until  he 
tries  to  describe  it  accurately  in  written  words, 

*  *     * 

CATALOGUE  FILING  FOR  SMALL  CONCERNS 
Every  concern,  large  or  small,  that  receives  many  catalogues 
listing  machinery  and  other  products  likely  to  be  useful  in  its 
business,  should  have  some  systematic  method  of  filing  them 
for  ready  reference.  The  average  proprietor  of  a  small  shop 
probably  will  say  that  it  is  all  right  for  the  big  concern  to 
provide  a  catalogue  file  but,  when  you  are  superintendent,  fore- 
man, business  manager  and  office  boy  all  in  one,  there  is  mighty 
little  time  left  for  such  fol-de-rol.  Doubtless  there  is  not  much 
time  left  for  systematic  effort  in  the  poorly  managed  business, 
but  the  time  wasted  in  looking  through  a  heap  of  papers  for  a 
catalogue  that  is  dimly  remembered  and  badly  wanted  will,  if 
rightly  directed,  more  than  suffice  for  properly  filing  catalogues 
and  price  lists  so  that  they  can  be  readily  found. 

A  simple  and  cheap  method  of  caring  for  advertising  litera- 
ture is  in  use  in  the  editorial  department  of  MACiiiNERy  that  is 
recommended  to  those  particularly  who  cannot  afford  a  more 
elaborate  system.  First,  a  number  of  ordinary  letter  files  was 
provided  that  cost  at  retail  25  cents  each.  These  files  were 
numbered  on  the  back,  beginning  with  1  and  filled  with  the 
catalogues  on  hand.  Each  catalogue  put  in  No,  1  file  has  the 
number  1  written  or  pasted  on  its  cover  and  those  put  in  No,  2 
file  are  marked  2,  and  so  on.  The  obvious  purpose  of  these 
numbers  is  to  facilitate  replacement  in  the  proper  file  when 
removed.  The  date  of  receipt  of  all  circulars  and  other  adver- 
tising literature  is  written  on  them,  thus  9/28/09,  A  card 
index  of  3x5  cards  is  compiled,  each  concern  represented  hav- 
ing a  card  on  which  is  written  the  number  of  the  file  in  which 
its  catalogue  is  stored. 

Catalogues  are  filed  as  received,  filling  the  new  boxes  without 
regard  to  matter  on  hand  except  when  new  literature  from 
concerns  already  indexed  is  received,  then 'the  new  matter  is 
put  in  the  old  box  and  no  change  in  the  cards  is  made.  No 
attempt  is  made  to  file  in  alphabetical  order,  but  a  small  con- 
cern could  preserve  the  alphabetical  order  without  great  trou- 
ble, and  in  that  case  the  card  index  would  not  be  necessary. 
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Aiiollii'i-  means  I'or  avoiding  the  cards  is  a  list  of  tlie  concerns 
represented  in  each  file  pasted  on  the  back  of  the  flies.  The 
common  letter  flies  arc  10  x  11  Vj  inches  Inside,  and  will  store 
the  average  size  catalogues  easily,  and  if  a  little  care  Is  taken 
each  file  can  be  so  flUed  as  to  leave  very  little  waste  space. 

*     *     * 

LIGHT  AERONAUTIC  MOTORS 

The  aenipliuie  lias  been  aptly  typified  as  "an  engine  Vk'ith 
wings,"  meaning  that  the  motor  is  the  heart  and  substance  of 
the  heavier-than-air  flying  machine.  No  other  vehicle  is  so 
dependent  on  its  motive  power:  A  motor  boat  will  still  float 
if  its  engine  is  disabled;  an  automobile  may  be  run  off  by  the 
side  of  the  road  and  left  until  the  repair  man  can  be  called; 
a  motor-cycle  can  be  propelled  'by  foot  power;  but  the  aeroplane 
must  at  once  leave  its  element  and  negotiate  the  best  landing 
place  available  when  the  engine  stops.  A  dependable  motor  is 
so  necessary  to  the  success  of  the  flying  machine  that  we  are 
forced  to  conclude  that  until  it  has  been  developed  into  a  per- 
fected state  the  aeroplane  will  remain  little  more  than  a  dan- 
gtrous  toy  for  a  few  bold  experimenters  to  risk  their  lives  in. 

In  the  race  to  develop  aeronautic  motors  that  will  fly,  the 
effort  has  been  made  to  excel  in  lightness  of  construction,  and 
some  of  the  resulting  motors  have  been  marvels  of  power  per 
unit  of  weight.  It  now  appears,  in  the  light  of  experience,  that 
the  sacrifice  of  dependability  to  mere  lightness  has  defeated 
the  object  of  making  a  motor  that  will  certainly  fly.  It  is  not 
sufficient  that  the  engine  be  made  so  light  and  powerful  that 
it  can  easily  raise  itself;  it  is  of  equal  or  greater  importance 
that  it  continue  in  flight  and  develop  full  power  so  long  as  the 
operator  desires  and  the  fuel  supply  holds  out.  One  flying 
machine  experimenter  says:  "Three  different  types  of  light- 
weight aeronautic  motors  experimented  with  have  proved  more 
than  unsatisfactory.  While  the  machine  easily  flies  and  rises 
with  each  of  these  motors,  none  can  be  depended  on  to  stand 
the  strain  of  continued  operation.  This  experience  forced  me 
to  consider  the  building  of  a  new  motive  power,  meeting  more 
efficiently  the  requirements  of  the  new  art.  The  manufacturers 
of  the  present-day  light  motor,  in  an  endeavor  to  lighten  the 
engine,  lose  sight  entirely  of  the  real  function  of  the  motor. 
In  an  aeroplane,  continued,  ever-ready  and  dependable  power 
is  more  important  than  in  an  automobile  for  a  hundred  and  one 
reasons." 

The  experiments  of  the  Wright  brothers  indicate  that  very 
light  or  very  powerful  motors  are  not  absolutely  necessary. 
In  the  official  test  at  Fort  Myer,  Orville  Wright  lifted  and 
carried  1.300  pounds  with  an  engine  rated  at  less  than  24  horse- 
power, at  a  speed  of  about  45  miles  an  hour.  Comparing  this 
with  the  Curtiss  record  at  Rheims,  France,  in  August  this  year 
(see  October  number)  the  difference  in  weight  per  horse-power 
is  marked.  The  Curtiss  aeroplane,  loaded,  weighed  about  700 
pounds  and  developed  63  horse-power,  the  weight  per  horse- 
power being  about  11  pounds,  while  in  the  Wright  aeroplane  U 
was  about  55  pounds  per  horse-power.  The  greater  area  of 
wing  surface  in  the  Wright  machine  undoubtedly  means  that 
less  power  is  required  for  sustaining  the  load. 

The  correlation  of  power  of  the  engine,  the  size  and  speed 
of  the  propellers,  and  the  area  and  shape  of  wing  surfaces  to 
secure  the  highest  efficiency  will  undoubtedly  require  many 
more  experiments  than  have  been  made  by  the  Wright  broth- 
ers and  others,  and  probably  some  strange  discoveries  will  be 
made  in  the  realm  of  aerodynamics. 


CHAIN  MAKING  WITHOUT  SCRAP 

Practically  all  manufacturing  operations  are  accompanied 
with  more  or  less  waste.  The  turning  of  logs  into  merchant- 
able lumber,  for  example,  is  enormously  wasteful,  not  50  per 
cent  of  the  cubic  contents  in  the  logs  appearing  in  the  finished 
lumber  when  worked  up  by  the  machinery  in  general  use 
twenty  years  ago.  It  is  true  that  considerable  improvement 
has  been  made  in  eliminating  waste  since  the  advent  of  band 
saws  and  thin  resaws  that  convert  a  much  smaller  amo\int  of 
wood  into  sfivvdust  than  the  old  circular  saws  of  a  generation 
ago,  but  even  with  (he  highly  developed  modern  wood-working 
machinery  the  waste  still  is  large,  and  in  the  majority  of  wood- 
working operations  it  must  so  continue  except  in  the  case  of 


veneering.     So  it  is  In  the  milling  industry,  and  all  along  the 
manufacturing  line  with  a  few  notable  exceptions. 

Machine  shop  operations  consist  of  turning,  planing,  drilling, 
boring  and  milling,  all  of  which  remove  metal  from  where  It  is 
not  wanted,  thus  making  the  finished  product  by  wasting  ma- 
terial in  chips.  Cutting,  bending  and  forming  is  done  in 
presses,  however,  with  little  waste,  and  some  press  work  has 
been  go  highly  developed  as  to  eliminate  practically  all  scrap. 
The  article  on  another  page  of  this  number  (engineering  edi- 
tion) "Chain  Making  Extraordinary  in  a  Scrapless  Press 
Room"  is  a  notable  example  in  which  the  elimination  of  scrap 
In  an  automatically  formed  product  has  been  carried  to  the 
limit.  While  the  process  is  typical  of  similar  processes  for  the 
cold  conversion  of  metals  in  wire  or  ribbon  form  into  merchant- 
able products,  none  we  believe  has  equalled  this. 

To  convert  a  coil  of  cold  steel  ribbon  into  perfect  machinery 
chain,  hardened  against  wear  without  a  particle  of  scrap  except 
a  trifling  scallop  at  each  end  of  the  coil,  is  a  triumph  of  manu- 
facture, and  when  it  is  considered  that  the  product  is  turned 
out  automatically,  and  the  finished  chain  is  95  per  cent  of  the 
length  of  the  steel  ribbon,  we  figuratively  take  off  our  hat  to 
the  man  or  men  who  have  made  this  astonishing  feat  possible. 
Remember  that  the  product,  is  not  the  light  plumbers'  chain 
made  from  thin  brass  stock,  but  is  machinery  chain  in  sizes 
from  V^  inch  to  3  inches  wide,  and  in  thickness  of  0.045  to 
0.250  inch.  The  large  sizes  are  capable  of  transmitting  heavy 
power. 

That  man  is  called  a  public  benefactor  "who  makes  two 
blades  of  grass  grow  where  one  grew  before,"  and  equal  justice 
requires  that  we  acknowledge  our  debt  to  the  men  who  have 
made  scrapless  chain,  screws,  nails,  and  other  useful  prod- 
ucts possible  at  a  labor  cost  so  low  as  to  be  almost  negligible. 

•  »  * 
THE  MASSACHUSETTS  PLAN  FOR  INDUS- 
TRIAL INSURANCE 
In  the  August,  1907,  issue  of  Machinery,  an  article  was  pub- 
lished entitled  "Industrial  Life  Insurance  and  the  Workman." 
In  this  article  the  great  waste  Incident  to  industrial  life  insur- 
ance, as  conducted  by  the  large  industrial  life  insurance  com- 
panies, was  pointed  out,  and  in  a  short  item  in  the  Septem- 
ber, 1907,  issue  mention  was  made  of  the  law  enacted  in  Massa- 
chusetts permitting  the  savings  banks  to  conduct  industrial 
insurance.  It  appears  that  the  Massachusetts  plan  during  the 
two  years  it  has  been  in  operation  has  proved  successful,  and 
many  firms  and  industrial  corporations  employing  great  num- 
bers of  men  have  taken  active  interest  In  the  matter  by  way 
of  facilitating  the  spread  of  information  relating  to  the  meth- 
ods employed  by  the  savings  banks.  One  of  the  latest  large 
Massachusetts  manufacturing  corporations  to  introduce  Into 
its  plant  the  plan  of  savings  bank  life  insurance  and  old  age 
annuities  is  the  B.  F.  Sturtevant  Co.  of  Hyde  Park,  Mass. 
A  savings  bank  agency  has  been  established  within  the  works, 
in  charge  of  a  person  furnished  by  the  savings  bank  insur- 
ance committee  of  the  Boston  Chamber  of  Commerce.  As 
industrial  insurance  is  practically  a  necessity  to  the  majority 
of  industrial  workers,  this  departure  Is  a  very  important 
one,  and  it  is  to  be  expected  that  this  form  of  insurance  will 
be   introduced  into   other   states   as  well. 

Under  this  system  of  savings  bank  life  insurance,  any  sav- 
ings bank  is  authorized  to  establish  an  insurance  departm  'nt 
for  issuing  life  insurances,  limited  to  $500  and  annuities  lim- 
ited to  $200  per  year,  to  residents  of  Massachusetts.  While 
the  amount  of  insurance  In  any  one  savings  bank  is  thus 
limited,  the  same  person  may  take  out  life  Insurance  and 
annuities  in  more  than  one  bank.  The  most  important  fea- 
ture of  this  system  of  insurance  is  that  the  cost  is  much 
lower  than  that  charged  by  the  large  life  insurance  companies 
in  the  past,  notably  the  Metropolitan  of  New  York  and  the 
Prudential  of  New  .lersey.  The  savings  bank  industrial  insur- 
ance Is  conducted  at  actual  cost,  and  all  profits  are  returned 
to  the  policy  holders.  The  causes  of  the  high  cost  of  the  in 
dustrial  Insurance  in  the  large  companies  has  been  high  man- 
aging  expenses,  which  for  instance,  in  the  industrial  depart- 
ment of  the  Metropolitan  Life  Insurance  Co.  In  1904  were 
42. ns  per  cent  of  all  the  premlimi  receipts.  In  the  same  year 
the   percentage   of  managing   expenses   to   the   deposits   made 
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during  the  year  in  the  Massachusetts  savings  banKs  was  1.47 
per  cent.  These  facts  were  disclosed  during  an  investigation 
made  in  Massachusetts,  and  as  a  result  of  this  investigation 
the  law  relating  to  savings  bank  lite  insurance  was  enacted. 

Although  the  general  public  has  not  responded  as  readily 
to  the  advantages  of  lite  insurance  as  was  expected,  the  re- 
sponse of  the  various  industrial  establishments,  where  the 
managements  have  done  considerably  towards  presenting  the 
advantages  of  the  scheme  to  the  employes,  has  been  satisfac- 
tory. A  large  amount  of  savings  bank  insurance  has  been 
obtained  at  the  leading  shoe  factories  in  Brockton  and  Haver- 
hill, and  at  the  Fore  River  Ship  Building  Co.,  Qulncy,  and 
the  United  States  Shoe  Machinery  Co.,  Beverly,  Mass.  The 
success  has  been  greatest  where  the  employes  are  well  paid 
and  of  an  intelligent  class.  To  facilitate  making  this  class 
of  life  insurance  known  to  the  employes  the  literature  on 
the  subject  is  usually  first  distributed  in  the  pay  envelopes. 
After  that  a  trained  insurance  man  from  the  Bo^on 
Chamber  of  Commerce  interviews  all  the  men  and  women, 
who  have  shown  interest  in  the  subject.  The  success  of 
the  plan  has  caused  considerable  interest  among  manufac- 
turers in  other  states. 

An  interesting  comparison  between  the  savings  bank  insur- 
ance and  that  offered  by  the  large  industrial  life  insurance 
companies  is  given  by  the  Massachusetts  State  Actuary  in  a 
recent  publication,  wherein  he  shows  that  under  this  system^ 
an  old  age  annuity  with  the  life  insurance  feature  added, 
costs  less  than  what  the  working  man  now  pays  for  his  indus- 
trial life  insurance  alone.  If  a  man  is  twenty-five  years  old 
and  pays  to  the  savings  bank  $1.30  each  month,  and  his 
neighbor  of  the  same  age  pays  $1.35  each  month  to  the  insur- 
ance company,  then  the  savings  bank  depositor  when  he 
reaches  the  age  of  sixty-five  will  have  no  more  insurance  to 
pay,  but  will  begin  to  receive  an  annuity  of  $100;  his  neigh- 
bor, however,  will  continue  to  pay  $1.35  each  month  to  the 
insurance  company  until  he  is  seventy-five  years  old,  and  yet 
nothing  will  be  paid  to  him  as  annuity  at  any  time,  but  his 
insurance  merely  amounts  to  a  given  sum   payable  at  death. 

Some  figures  relating  to  the  actual  cost  of  insurance  under 
this  system  may  prove  interesting.  By  paying  $1  a  month,  a 
man  twenty-one  years  eld  may  secure  for  himself  an  annuity 
of  $200  a  year,  commencing  at  an  age  of  sixty-five,  and  con- 
tinuing throughout  life.  A  man  twenty-five  years  old  by  pay- 
ing $1.16  monthly  for  twenty  years  may  obtain  a  life  insur- 
ance of  $500.  By  a  payment  of  eighty-two  cents  a  month  for 
life,  he  can  purchase  the  same  amount  of  insurance,  his  fam- 
ily receiving  $500  at  his  death  whenever  it  may  occur.  In- 
cluding, as  this  system  does,  the  annuity  plan  at  an  age  of 
sixty  or  sixty-five  years,  it  is  an  eflicient  substitute  for  the 
old  age  pension  systems  adopted  in  England  and  Germany, 
and  instead  of  making  the  pensioner  a  dependent  for  life, 
this  plan  makes  the  man  who  commences  to  save  a  small 
amount  early  in  life,  independent  in  his  old  age.  Under  our 
present  industrial  conditions  the  importance  of  this  system 
can  hardly  be  overestimated. 


An  extensive  plan  tor  a  system  of  airship  lines  to  be  estab- 
lished in  France  is  outlined  in  Page's  Weekly:  where  the 
capital  for  permanent  structures  and  equipment  is  to  be  had 
is  not  explained.  In  view  of  the  fact  that  service  of  this 
kind*  can  hardly  be  expected  to  be  financially  successful,  this 
most  important  consideration  seems  to  have  been  given  too 
little  attention.  Five  airships,  it  is  stated,  capable  of  carry- 
ing from  eight  to  twenty  passengers  besides  the  crew,  will 
be  built,  and  four  lines  will  be  immediately  operated.  Three 
stations,  it  is  stated;  are  practically  ready  (?),  and  that  of 
Rheims  will  be  ready  within  two  months.  One  line  will  ex- 
tend northeast  from  Paris,  another  southeast  to  Lyons,  an- 
other southwest  to  Orleans,  Bordeaux  and  Pau,  and  a  west- 
ern line  to  Rouen.  A  similar  company  has  been  formed  in 
Germany.  It  is  stated  by  the  Practical  Engineer  that  the 
capital  is  3,000,000  marks  and  that  tv  o  ships  are  being  built 
by  the  Zeppelin  company,  each  capable  of  carrying  the  neces- 
sary crew  and  twenty  passengers,  the  cost  per  ship  being 
$140,000.  No  attempt  is  made,  it  is  stated,  to  estimate  the 
profits:  this  seems  to  be  the  most  sensible  part  of  the  venture. 


BOARD  DROP-HAMMER  DESIGN 

H.  TERHUNE' 

About  two  years  ago  the  writer  had  occasion  to  redesign  an 
entire  line  of  drop-forge  machinery  for  a  large  drop-torge 
plant  in  the  East,  using  board  drops  exclusively.  In  years 
past  the  use  of  these  hammers  has  been  severely  (and  justly) 
criticised  because  of  the  high  cost  of  upkeep.  For  some 
reason  the  builders  of  these  machines  have  neglected  to  keep 
the  design  up  to  the  demands  put  upon  the  machines.  Having 
been  designed  mostly  for  straight  work,  they  often  fail  when 
forging  tour-  and  six-throw  crank-shafts,  automobile  front 
axles,  or  any  other  kind  of  work  requiring  a  lot  of  "break- 
down"   (bending  into  shape)    woi'k. 

So  serious  have  been  the  repair  bills  en  this  class  of  work 
that  many  drop-forge  plants  have  adopted  the  system  of  using 
two  sets  of  dies,  one  to  break  down  and  another  to  finish,  so 
that  the  impressions  in  the  die  blocks  can  be  placed  more 
central  in  the  hammer.  This  not  only  entails  extra  cost  for 
dies,  but  the  tying  up  of  an  extra  hammer  as  well;  whereas, 
if  the  hammer  had  been  properly  designed  to  withstand  the 
additional  strains  put  upcn  it  due  to  the  breaking  down,  as 
well  as  wide  enough  between  uprights,  the  work  could  have 
been  done  in  one  machine  at  a  much  less  cost;  the  break- 
down being  dene  at  one  side,  and  in  the  same  die  block  as  the 
finishing  impression. 

It  is  the  side  thrust  that  causes  so  much  trouble  with  the 
piston  rod  and  packing  gland  of  the  steam  hammer. 

Economy  of  Board  Drops 

For  torgings  up  to  say  300  pounds,  the  writer  does  not 
believe  that  a  more  economical  way  can  be  found  to  forge 
them  than  in  a  properly  designed  board  drop  hammer.  The 
power  consumption  is  extremely  low.  In  one  plant  using  45 
board  drops  varying  from  400  to  3,000  pounds  or  a  total  fall- 
ing weight  of  50.700  pounds,  even  with  a  bad  arrangement  of 
jack-shafts,  these  hammers  together  with  23  trimming  presses 
and  kindred  machinery  are  driven  by  two  motors  of  75  and 
100  H.P..  respectively,  and  yet  there  is  power  to  spare.  For 
convenience  let  us  assume  that  40  H.P. — a  low  estimate — are 
used  on  the  presses  and  other  machinery;  this  leaves  1  H.P. 
for  every  375  pounds  of  falling  weight. 

Almost  every  builder  of  steam  drops  recommends  a  boiler 
plant  of  at  least  0.75  H.P.  for  every  100  pounds  of  falling 
weight.  It  is  true  that  a  steam  drop  will  do  more  work  in  a 
given  time  for  the  same  number  of  pounds  falling  weight  than 
a  board  drop,  but  this  is  not  so  important  when  we  consider 
that  the  best  furnace  to-day  will  hardly  keep  a  board  drop 
constantly  going.  Besides,  what  would  become  of  the  average 
drop  forger  if  kept  constantly  before  his  fire  for  a  full  day 
of  nine  hours? 

General  Construction  of  Board  Drop  Hammer 

To  meet  the  requirements  of  an  up-to-date  drop-forge  shop, 
the  hammer,  of  which  a  front  and  rear  view  are  shown  in 
Fig.  1,  was  designed.  It  is  an  almost  Indestructible  machine, 
the  capacity  of  which  seems  to  be  limited  only  by  the  inge- 
nuity of  the  die  sinker.  In  the  design  many  new  and  com- 
mendable features  have  been  introduced. 

The  bases  are  of  cast  iron  and  in  one  piece,  a  weight  ratio 
of  15  to  1  between  base  and  hammer  being  adopted;  that  is. 
if  the  hammer  weighs  2.000  pounds,  the  base  would  weigh 
30,000  pounds.  A  shoe  or  "sow"  of  0.45  carbon  steel  is  keyed 
and  doweled  into  the  base,  and  the  die  openings  planed  into 
this.  The  recess  in  the  base  for  the  uprights  is  planed  straight 
through,  assuring  a  permanent  alignment,  as  there  is  a  bear- 
ing the  entire  width  of  the  uprights. 

Fig.  4  shows  the  section  of  upright  used  by  most  builders 
since  board  drops  first  came  into  use.  As  work  became  more 
and  more  severe,  and  uprights  failed,  nothing  was  done,  how- 
ever, but  to  increase  the  cross  sectional  area  till  the  center 
became  very  porous,  an  even  section  of  metal  being  impossible. 
The  V's  too  have  failed,  and  in  every  case  the  break  was 
perpendicular  to  the  surfaces  in  contact  (see  Fig.  4).  These 
failures,  together  with  a  practical  and  theoretical  knowledge 
of  conditions  led  up  to  the  form  of  upright  shown  in  Fig.  5, 
which  has  nearly  an  even  section  of  metal  distributed  so  as  to 
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better  withstand  the  shocks  brought  to  bear  upon  it.  The 
V  is  baclied  up  l)y  a  beam  nl'  the  depth  A  and  the  thiclaiess  B. 
and  any  diieet  thrust  that  is  perpendicular  to  the  apex  of 
tlio  V  is  tal<t'n  up  by  beams  ol'  d<'ptli  ('  and  thicl<nesa  I). 
Ad,lu8tnionts 
It  often  luipptns  in  drop  forge  worl;  that  llie  dies  do  not 
match  exactly  sidevvise,  and  some  adjustment  is  necessary  to 
bring  them  in  line.  The  top  die  is  generally  doweled  securely 
onto  the  hammer,  and  some  drop  forge  plants  use  double  keys 
for  holding  the  bottom  die  in  the  shoe.  One  taper  key  Is  driven 
in  from  the  front,  and  another  taper  key  is  driven  in  from 
the  rear.  In  adjusting  the  location  of  the  lower  die  relative 
to  the  upper  one,  all  that  is  necessary  is  to  back  one  key  out 
and  drive  the  other  one  in.  This  form  of  adjustment,  however, 
is  rather   limited,  as  the  taper  of  the   keys  must   not  be   too 


lower  part  of  the  upright  thus  straddles  or  forks  over  the 
body  of  the  bolt,  as  shown  In  Kig.  G.  The  collar-nut  on  the 
end  of  the  bolt  is  shown  at  A  In  Kig.  1,  this  nut  bearing 
against  a  boss  on  tlie  upright.  One  bolt  of  this  kind  is  jiro- 
vided  for  each  upright.  In  adjusting,  tlie  hammer  with  upper 
die  is  let  down  until  the  facets  of  the  dies  come  together.  Then 
the  base  binding  bolts  are  loosened,  and  also  one  of  the 
upright  adjusting  bolt  nuts.  The  other  adjusting  bolt  nut  Is 
tightened,  thus  moving  the  entire  upper  structure — uprights, 
hammer  and  head — to  the  right  or  left,  as  the  case  may  be, 
until  the  dies  are  properly  matched.  Then  all  parts  are  again 
locked  into  place.  The  moving  of  the  entire  structure  is 
quite  common  in  board  drop  hammer  designs  and  is  consid- 
ered good  practice,  especially  when  the  base  binding  bolts 
are  at  an  angle,  as  is  the  case  in  the  present  hammer,  as  this 


Fig:.  1.    Front  and  Rear  Views  of  Board  Drop-hammer  of  Rigid  Deslg^l 

great,  or  the  keys  will  not  remain  in  place;  it  also  adds  an 
extra  piece  to  fit  and  possibly  jar  loose. 

A  better  method  of  adjustment  is  to  move  the  entire  upper 
structure  sidewlse  on  the  base  by  means  of  an  adjusting  bolt; 
but  this  bolt  has,  possibly,  been  one  of  the  greatest  annoyanceS 
of  the  board  drop  in  years  past.  For  a  long  period  all  makers 
•  used  practically  the  same  construction,  consisting  of  a  set- 
screw  passing  through  a  nut  inserted  in  and  fastened  to  the 
base,  the  point  of  the  screw  bearing  against  a  projection  of 
the  upright.  The  hammering  action  of  the  upright,  however, 
is  very  severe,  especially  on  break-down  work,  and  the  point 
of  the  adjusting  screw  soon  becomes  upset  so  that  it  can 
neither  be  removed  nor  used  for  adjusting  the  uprights. 

In  the  present  construction,  therefore,  a  bolt  with  a  T-head 
has  been  laid  horizontally  in  the  recess  for  the  upright  cast 
in  the  base.  The  T-head  Is  let  into  the  base,  so  that  the  bolt 
cannot  move  relative  to  the  base  casting.  The  round  part  of 
the  bolt  rests  on  a  iMiished  surface  in  the  recess,  and  a  flnished 
groove   is   provided    in    th<i   u|iright  to   fit  over   the   bolt;    the 


Fig.  2.     Automatic  Knoclv-otf  Arrangement 

draws  the  uprights  apart  and  back  against  the  adjusting  bolt 
nuts. 

Notches  are  cut  In  the  collar  of  the  nut,  as  shown  In  Fig.  3, 
and  a  flat  spring  is  fastened  to  the  base  and  brought  to  bear 
in  the  notches,  this  forming  a  positive  lock  and  an  easy  means 
of  adjustment.  With  a  special  thread  on  the  bolt,  an  adjust- 
ment as  flue  as  0.0028  inch  can  be  liad. 

The  trouble  due  to  constant  vibration  causing  the  uprights 
to  creep  together  and  pinch  the  hammer  at  the  bottom  is 
overcome  by  setting  the  base  binder  bolts  at  an  angle,  thus 
keeping  the  upright  back  against  the  upright  adjusting  bolt 
nut.  The  adjustment  for  different  heights  of  fall  is  made  by 
a  bracket  clamped  to  a  modified  form  of  rack  in  any  desired 
position  on  the  left-hand  upright.  (See  Fig.  1.)  The  roll 
releasing  lever  E,  better  shown  in  Fig.  7,  allows  the  friction 
bar  F  to  release  on  the  up  stroke  without  shock  or  noise.  The 
automatic  knock-off  H  Is  best  shown  in  Fig.  2. 

Adjustment  for  different  thicknesses  of  dies  Is  made 
through     tho     adjustable     dog     (1,     carrying     a     stop     pin     /, 
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the  latter  resting  on  a  flattened  surface  of  the  knock-ofi  H, 
which  has  an  elongated  hole  through  it.  The  side  of  the 
hammer  is  beveled  to  fit  the  beveled  end  of  the  knock-off  H. 
As  the  hammer  descends  the  knock-off  is  forced  back,  allowing 
the  stop  pin  to  fall  through  the  elongated  hole.  For  thick  dies 
the  stop  pin  is  set  forward,  and,  as  shown  in  the  line  engrav- 
ing Fig.  8,  consequently  falls  earlier.  In  this  line  engraving, 
C  is  the  elongated  hole  in  the  upright  allowing  adjustment 
for  the  stop  pin;  the  pin  is  shown  set  for  thick  dies  and  it  is 
moved  back  in  the  slot  for  thinner  dies.  The  elongated  hole 
through  the  knock-off  is  Indicated  at  D.  As  the  hammer 
descends  it  is  evident  that  when  the  knock-off  is  forced  back, 
the  stop  pin  falls  through  the  slot  in  the  knock-off  and  allows 
the  friction  bar  to  drop,  and  thus  the  eccentrics  on  the  lifting 
rolls  are  brought  into  contact  with  the  lifting  board.  The 
hammer  then  rises  until  the  hammer  pin,  which  is  made  of 
wood  in  order  to  lessen  the  impact,  comes  in  contact  with  the 
roll  releasing  lever,  which  raises  the  friction  bar  and  thus 
releases  the  rolls. 

As  shown  in  Fig.   S,  the   stop   pin   rests   on  a  surface  the 
width  of  which  equals  y.     Should  the  stop  pin  be  moved  to 


Fig.  3.    Locking  Arrangement  for  Upright  Adjuatiijg  Bolt  Nut 

the  left  to  the  end  of  the  slot  in  the  upright,  the  knock-off 
evidently  would  have  to  be  forced  back  a  distance  equal  to  z 
before  the  friction  bar  could  fall.  As  the  side  of  the  hammer 
and  the  front  of  the  knock-off  are  beveled  only  5%  degrees, 
the  hammer  must  travel  a  considerable  distance  to  force  the 
knock-off  back  li/s  inch,  which  is  its  extreme  travel. 

Even  if  the    drop    forger    is    not    careful    in    setting    the 
knock-off,  little  can  be  lost  in  having  it  act  too  early,  unless 


Pigs.  4  and  5.    Section  of  Uprights  of  Usual  Type  and  of  the  Type  used 
in  the  Hammer  shown  in  Pig.  1 

at  a  very  short  fall,  because  the  hammer  has  a  velocity  of  a 
free  falling  body,  having  fallen  several  feet,  while  the  friction 
bar  starts  from  rest  when  the  knock-off  releases  it.  The  fric- 
tion bar  should  be  heavy  enough  to  throw  the  rolls  against 
the  lifting  board  with  force  enough  to  lift  the  hammer  readily. 
The  best  condition  is  to  catch  the  hammer  when  rebounding 
from  the  dies. 


It  will  be  noticed  that  there  is  no  provision  made  for  pre- 
venting the  knock-off  from  turning  around  its  own  axis.  Pro- 
vision to  prevent  turning  was  made  on  the  first  hammer  built, 
but  it  was  found  unnecessary,  as  the  weight  of  the  friction  bar 
resting  on   the  flattened   surface  always  keeps  the  knock-off 
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Pig.  6.    DetaUs  of  Sldewise  Adjustment  of  Uprights 

from  turning  when  the  bar  is  up.  and  as  soon  as  released,  the 
pin  passes  down  to  the  slot  in  the  knock-off,  making  turning 
impossible. 

The  knock-off  stop  is  counterbored  instead  of  being  bored 
clear  through.  The  reason  for  this  is  that  the  impact  of  the 
hammer  would  be  likely  to  shear  off  the  taper  pin.  With  the 
construction  shown,  the  pin  has  nothing  to  do  but  overcome 
the  impact  and  pressure  of  the  spring,  and  even  this  impact 
is  lessened  by  fiber  washers  which  act  as  cushions,  as  well 
as  by  a  safety  cotter  pin  which  would  act  in  case  the  taper 
pin  should  fail. 


Fig.  7.     Arrangement  for  Adjustment  for  Different  Heights  of  FaU 

When  the  hammer  pin  comes  in  contact  with  the  roll  releas- 
ing lever,  as  previously  mentioned,  thereby  raising  the  fric- 
tion bar  and  releasing  the  rolls,  the  hammer  again  falls  and 
will  continue  to  run  automatically  until  the  treadle  is  released. 
At  this  time  it  comes  to  a  rest  on  the  top  of  its  stroke,  and  is 
held  there  by  board-clamps  K.  Fig.  ?,  located  above  the  rolls 
out  of  the  way  of  any  oil  that  may  work  out  of  the  bearings. 
By  a  greater  or  less  depression  of  the  treadle,  any  blow  may 
be  struck  regardless  of  the  set  tall.  The  hammer  can  also  be 
stopped    at   any   point    when    falling,    without   injury   to   the 

machine. 

Head  Construction 

Fig.   9   gives  a  good   idea  of  the  head   construction.     Both 

lifting   rolls,   as   well   as  the  board   clamps,   are   mounted   on 

eccentric   sleeves,   the   front   one  of  each  being   intended   for 

operating  and  the  rear  one  for  the  adjustment  necessary,  due 
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to  the  rolling  ilowu  or  wear  of  the  boiird.  This  fealure  is  one 
of  the  most  important  in  the  whole  construction  as  a  perfect 
alignment  of  the  roils  is  always  assured,  regardless  of  how 
cureless  the  operator  may  be.  The  adjusting  bars  L  are  car- 
ried down  in  the  back  of  the  uprights  through  lugs  east  on 
them,  and  locked  within  easy  reach  of  a  person  standing  on 
the  floor.  {See  Fig.  2.)  Adjustment  for  the  wear  of  the  board 
can  thus  be  made  in  a  few  seconds,  whereas  usually  on  all 
drops  offered  to  the  trade  a  ladder  is  necessary  for  reaching 
the  set-screws  located  behind  each  end  of  the  rear  roll  bear- 


THE  MAKING  OP  AN  ACCURATE  LEAD-SCREW 

In  a  paper  read  before  the  Institution  of  Mechanical  Engi- 
neers, of  Great  Britain,  by  Mr.  H.  F.  Donaldson,  an  incident 
is  related  showing  the  pains  which  are  sometimes  taken  by 
mechanical  men  to  accomplish  their  ends.  The  author  of 
the  paper  slates  that  some  years  ago  he  visited  certain 
British  works  where  it  was  claimed  that  micrometer  screws 
were  produced  with  exceptional  accuracy.  He  there  had  a 
conversation  with  one  of  the  members  of  the  firm  who  claimed 
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Fig.  8.    DetaUs  of  the  Automatic  Knock-off*  Arrangement 

ing.  It  is  then  a  mechanical  impossibility  to  ever  get  the 
rolls  and  clamps  parallel,  with  the  proper  amount  of  friction, 
while  the  drop  is  running. 

An  even  pressure  must  be  brought  to  bear  across  the  entire 
face  of  the  board,  or  a  rapid  wearing  away  will  result,  and 
many  times  this  causes  it  to  split.  A  double  pressure  on  one 
side  also  has  a  bad  effect  on  the  bearings. 

Seasoned  maple  boards  have  been  found  to  stand  better  than 
any  other  kind  of  wood  or  metal.  Paper  fiber  has  been  tried 
with  fairly  good  results — but  as  yet  the  cost  of  this  material 
is  prohibitive.  All  running  bearings  of  the  hammer  illus- 
trated are  exceptionally  long,  bronze  bushed  and  provided 
with  large  oil  reservoirs. 


to  have  produced,  by  his  own  efforts,  an  accurate  master 
screw  upon  which  the  accuracy  of  all  the  firm's  subsequent 
work  of  this  character  depended.  This  man  first  cut  a  screw 
as  accurately  as  possible  by  the  common  methods,  and  he 
then  shut  himself  in  a  room,  the  temperature  of  which  was 
constantly  kept  nearly  at  the  heat  of  the  human  body,  so  as 
to  in  this  way  by  artificial  means  minimize  the  effect  of  the 
heat  of  his  body  on  the  work  in  which  he  was  engaged.  His 
screw  had  a  square  thread  and  was  about  twelve  inches  long; 


Fig.  9.     HoHd  Construction  of  Board  Drop-hammer 

Fig.  10  shows  the  foundation  construction,  which,  like  the 
ratio  of  15  to  1  between  base  and  hammer,  was  adopted  after 
a  long  and  varied  series  of  experiments.  The  concrete  mix- 
ture is  made  up  of  three  barrels  of  stone,  two  barrels  of 
coarse  sand,  and  one  barrel  of  cement.  To  meet  the  various 
classes  of  work  that  comes  into  the  average  drop-forge  shop, 
those  hammers  were  built  very  wide  between  uprights,  viz.. 
400-poiiii(l  hammer,  12  inches;  800-pound,  14  inches;  1,200- 
pound,  17  inches;  2,000-pound,  20  inches;  3,000-pound,  24 
inches.  It  does  not  seem  practical  to  build  board  drops  larger 
than  3,000  pounds  falling  weight.  The  field  in  which  heavier 
blows  than  this  are  required  is  best  covered  by  the  steam  drop 
and  the  hydraulic  press. 


J/(it7t((itry,.V.F'. 


P*gr.  10.    Foundation  of  Drop  Hammer 

when  the  temperature  of  the  room  had  been  brought  to  a 
level  as  high  as  he  considered  he  could  stand,  he  shut  him- 
self in  the  room  and  proceeded  to  measure  short  lengths  of 
the  whole  of  the  screw  and  lap  the  inaccuracies  on  both  sides 
of  the  thread  until  he  secured,  as  near  as  could  bo  obtained, 
absolute  accuracy  in  the  screw.  He  remained  in  the  room 
until  lie  had  gone  over  the  whole  length  of  both  sides  of  the 
thread  which  required  about  twenty-four  hours,  when  he  came 
out  of  the  room  with  the  screw  in  its  finished  state. 
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SOME  CAUSES   OP  BELT  FAILURES* 

G.  S.  BAKERt 

Nearly  every  lai'ge  manufacturing  plant  is  constantly  mak- 
ing changes  and  improvements  in  its  machinery  for  the  sake 
of  effecting  greater  economy  in  its  output.  Strangely  enough, 
many  of  our  largest  manufacturing  plants,  though  equipped 
with  most  modern  machinery,  have  most  inefficient  methods 
of  Installing  belting  equipment.  There  seenls  to  be  a  general 
feeling  that  belting  a  machine  is  something  that  everybody 
understands  and  something  whfch  needs  no  particular  study 
or  attention.  The  result  of  this  indifferent  attitude  toward 
belting  and  its  proper  installation,  has  been  constant  extrava- 
gance in  the  belting  equipment  of  plants  where  the  greatest 
possible  economy  is  followed  in  other  directions. 

The  causes  of  belt  failures  are  many.  In  some  instances  the 
cause  may  be  traced  direct  to  the  manufacturer  of  the  belt,  who 

has  not  furnished  in  the 
goods  delivered  the  quali- 
ties which  he  should.  But, 
let  us  assume,  that  only  the 
best  belting  is  bought  and 
delivered,  and  then  analyze 
why  the  best  belting,  wrong- 
ly installed,  will  have  need 
for  frequent  replacement, 
t       \;j,^  yf/  Under   such    conditions   the 

causes  are  two-fold:  First, 
belt  failures  are  often  due 
to  a  defective  working  out 
of  the  underlying  principles 
of  practical  belt  transmis- 
sion; and  second,  belt  fail- 
ures are  often  the  result  of 
the  selection  of  an  improper 
type  cf  belting  for  the  par- 
tig.  1.  Drive  from  Large  to  SmaU  ticular  kind  Of  T.  Ork  tO 
Palley.    aiiovring     Decreased     Arc     of 

Contact  \\  hich   it  is  to  be  put. 

We  shall,  in  this  article,  attempt  to  show  how  a  large  per- 
centage of  the  unnecessaiy  costs  of  belting  could  be  elimin- 
ated by  following  out  three  suggestions:  First,  by  foreseeing 
and  modifying  the  mechanical  and  architectural  plans  in  the 
building  of  plants,  so  that  they  will  conform  to  the  most 
modern  principles  of  practical  belt  transmission;  second,  by 
modifying  pulley  conditions  in  a  plant  already  built;  and 
third,  by  the  selection  and  proper  installation  of  the  right 
type  and  size  of  belting  for  the  particular  mnchine  and  pulley 
upon  which  the  belt  must  operate. 

Very  often  slight  changes  in  transmission  conditions  would 
save  great  losses  of  time  on  many  types  of  machinery  In  many 
of  our  factories.  Here  for  example  are  some  of  the  common 
mistakes  in  transmission  which  could  easily  he  rectified,  if 
attention  were  called  to  them. 

Alloicing  too  short  centers  between  the  shajling.  This  prac- 
tice works  havoc  with  the  belt  where  the  load  is  heavy. 
Owing  to  Its  limited  length,  the  belt  does  not  sag  on  the  top 
side,  as  it  would  when  driving  from  the  bottom  of  the 
pulleys,  which  is  the  correct  way;  therefore  it  becomes  neces- 
sary to  draw  the  belt  very  tight  to  avoid  slippage,  thus  strain- 
ing it  and  adding  to  the  frictional  resistance  in  the  bearings. 
When  the  diameters  of  the  driving  and  driven  pulleys  differ  to 
any  extent,  as  shown  in  Fig.  1,  there  is  a  material  reduction 
in  the  arc  of  contact  on  the  smaller  pulley,  as  the  distance 
between  the  centers  of  shafting  is  lessened,  and  as  the  driv- 
ing power  of  the  belt,  in  a  measure,  depends  upon  the  area  of 
contact  between  the  belt  and  pulley  surfaces,  the  advantage 
of  increasing  the  distance  between  centers  is  apparent. 

Installation  of  pulleys  which  are  too  small.  A  slow-running 
belt  must  be  heavy  if  any  strain  is  put  upon  it."  It  must  also 
be  wide  to  get  the  proper  area  of  contact  to  insure  it  against 
slippage.     Where  small  pulleys  are  used,  the  above  condition 

•  For  additional  information  on  ttiis  subject,  see  the  following  arti- 
cles previously  published  in  Machinery  :  Apparatus  for  lleasurmg  the 
Slip  of  Belts.  Mav.  190.S  :  Loss  of  Velocity  Ratio  Due  to  Belt  Elasticity. 
.Tanuary.  lOOC  :  The  Manufacture  of  Belting  at  the  Schieren  Factory. 
May.  1906 :  Tests  of  Belt  Preparations.  March.  1006 :  Horse-power 
Transmitted  b,-  Belts.  .Tulv.  1900:  Belting.  .lune.  ll)0."i  :  Belt  Drive  for 
Shafts  at  Right  .-ingles.  June.  1902;  Belt  Drive  for  Three  Pulleys, 
March.   1901. 

t  Address  :  51  Beekman  St..  Xew  York. 


is  doubly  true.  Were  the  pulleys  at  their  installation  enlarged 
proportionately,  they  would  still  give  the  same  number  of 
revolutions,  but  the  belt  speed  would  be  increased,  the  grippage 
area  increased  and  a  narrower  and  lighter  belt  could  be  used. 
Such  a  belt  will  invariably  outlast  a  shorter,  heavier  and 
thicker  belt.  In  determining  the  minimum  diameter  of  pulleys 
to  be  used  with  single  and  double  belting,  it  is  necessary  to 
take  into  consideration  the  width  of  the  belt  to  be  used,  belt 
speed  and  horse-power  transmitted.  In  a  very  general  way  it 
may  be  said  that  it  would  be  well,  whenever  possible,  to  have 
the  pulleys  en  which  single  belting  is  to  run  not  less  than 
8  inches  in  diameter,  and  those  for  double  belting  not  less  than 
12  inches  in  diameter. 

The  avoidance,  as  far  as  possiMe,  of  quarter-turn  drives. 
Quarter-turn  drives  (Fig.  2)  bring  about  one  of  the  hardest  con- 
ditions found  in  belt  transmission.  TTiis  character  of  drive 
can  often  be  avoided  in  one  of  three  ways:  (a)  By  installing 
two  loose  pulleys  so  that  the  belt  will  operate  over  them,  as 
well  as  over  the  regular  driving  pulleys,  as  shown  in  Fig.  3. 
The  locse  pulleys  must  correspond  to  the  tight  pulley  on  the 
same  shaft,  and  be  so  placed  that  the  crowns  of  all  four  pulleys 
in  plan  would  form  a  rectangle.  The  advantage  of  this  ar- 
rangement, generally  speaking,  may  be  said  to  be  in  the  fact 
that  when  the  belt  operates  at  a  quarter-turn  with  the  deliver- 
ing faces  of  the  driver  and  driven  pulley  plumb,  the  belt  does 
not  get  the  full  degree  of  contact  with  the  pulley  w-hich  it 
does  with  the  loose  pulley  arrangement,  which  gives  for  pul- 
leys of  the  same  size  a  full  ISO  degrees  contact.  This  con- 
dition, of  course,  makes  for  greater  driving  efficiency  of  the 
belt  than  when  the  area  of  contact  between  the  pulley  surface 
and  belt  is  lessened  by.  the  quarter-turn  arrangement*  (b)  By 
the  use  of  a  right-angle  transmitter,  (c)  Possibly  by  installing 
two  idler  guide  pulleys  on  the  top  side  of  the  belt. 

An  avoida7ice  of  the  use  of  small  pulleys  on  extra  long  center 
drives.  This  condition  taxes  the  tractive  power  of  a  belt  to  the 
utmost.     Under  .such  ccndi'ions  it  is  necessary  that  the  belt 


Fig.  2.     Quarter-turn  Drive  showing  Distortion  of  Belt  as  it  leaves  Pulley 

be  kept  under  a  certain  tension  at  all  times.  The  result  of 
this  is  usually  either  constant  taking-up  during  damp  seasons, 
or  lengthening  in  dry  periods. 

By  so  installing  the  belt  that  the  slack  side  is  above  and  the 
driving  side  on  the  bottom  of  the  pulleys.  If  this  condition  is 
reversed,  the  slack  side  being  be'.ow.  as  shown  in  Fig.  4,  the  arc 
of  contact  of  the  belt  with  the  pulleys  is  materially  lessened. 

Types  of  Belting  for  Different  Classes  of  Work 
Perhaps  the  most  common  cause  of  wastefulness  in  belt  trans- 
mission is  the  selection  of  improper  types  of  belting  for  particu- 

•  Where  the  quarter-turn  drive  cannot  be  avoided  because  of  lack  of 
room  or  for  other  reasons,  the  straining  of  the  belt  can  be  minimized 
bv  lacing  the  joining  ends  so  that  the  flesh  side  of  one  and  the  hair 
side  of  the  otlier  is  out.  This  methuil  was  described  in  the  February, 
ison,  number  of  M.^chinekv.  .\s  will  be  understood,  when  a  belt  is 
placed  over  the  pulleys  in  this  way  it  is  not  twisted  any  more  than 
with  the  common  arrangement,  for  what  was  a  quarter  twist  one  way 
becomes  a  quarter  twist  in  the  other  direction  when  the  belt  end  is 
turned  half  w-av  around.  The  advantage  of  connecting  a  quarter-turn 
belt  in  this  way  is  that  there  Is  equal  stretching  of  the  belt  on  both 
sides  as  a  given  point  on  one  side  of  the  belt  is  first  on  one  side  and 
then  the  ofher  of  the  pulleys  for  each  revolution,  whereas  with  the 
usual  arrangement  all  the  stretching  occurs  on  one  side.— Editor. 
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\:\r  ihissea  of  work  or  ninchlnery.  We  cite  In  Uie  following  a 
liH  instances  wiiere  prnctliiil  ineolianlcai  Itnowledge  of  coudi- 
lions  should  govern  tlie  seli'ition  of  tlie  belting. 

Drives  with  varying  loads  should  be  equipped  witli  belts 
tluil  liavr  an  abundance  of  elasticity  and  which  are  capable 
of  retaining  it.  '["he  elastic  qualities  should  be  sucli  that  ni)on 
the  relaxnticn  of  the  load,  the  belt  will  go  back  to  its  original 
state.  Another  instance  where  elasticity  has  great  bearing 
upon  the  selection  of  the  proper  type  of  belting  is  in  connec- 
tion with  quarter-turn  belts.  Here  the  belt  must  he  able  to 
form  a  long  side  and  yet  be  elastic  enough  to  insure  of  it  not 
becoming  permanent. 

On  drives  where  there  is  a  long  distance  between  centers, 
it  is  necessary  that   the  licit   he  absolutely   uniform   and   have 


LOOSE  PULLEY 
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Fig.  3.    Four-pulley  Drive  for  Blitninating  the  Quarter  Turn 

perfect  balance  throughout.  Unless  a  belt  Is  procured  which 
contains  these  qualities,  its  tractive  powers  and  its  driving 
powers  will  be  materially  reduced.  Its  life  will  be  short  and 
it  will  be  continually  running  off  the  pulleys.  Nothing  but 
the  best  woven  types  of  textile  belts  should  be  used  on  this 
character  of  drive,  or  leather  belts  made  from  absolute  center 
stock.  Often  textile  belts  are  selected  for  use  with  shifters.  This 
is  a  mistake  and  should  never  be  done,  unless  roller  shifters 
are  used.  In  the  event  that  a  belt  is  wanted  which  is  to  carry 
a  heavy  load,  and  where  it  is  necessary  that  the  belt  should 
be  kept  tight  at  all  times,  it  is  always  well  to  select  a  belt 
sufficiently  heavy  to  give  it  a  large  factor  of  safety  with  regard 
to  tensile  strength. 

As  to  the  Arc  of  Contact 
On  the  drives  where  the  arc  of  contact  that  the  belt  has  with 
the  iiuljpy  is  small,  the  transmitting  efficiency  of  the  belt 
will  depend  mostly  on  its  width,  since  only  in  this  way  can 
an  approach  be  made  to  the  proper  area  of  contact.  Tensile 
strength,  under  these  conditions,  has  very  little  to  do  with  the 
horse-power  the  belt  will  transmit.  The  horse-power  depends 
almost  wliolly  upon  the  speed  at  which  the  belt  travels.  The 
area  of  contact  of  the  belt  with  the  pulley  should,  however, 
be  large  enough  to  prevent  slippage. 

Starting  Machines  with  Full  Load 
One  blunder  very  often  made  by  the  engineers  of  large 
plants,  which  plays  havoc  with  the  belting,  is  the  starting  up 
of  machinery  with  the  full  load  on.  The  belling  is  then  re- 
quired to  transmit  at  a  speed  of,  say,  100  feet  per  minute,  the 
full  amount  of  hoi'se-power  that  it  was  designed  to  cairy  when 
running  at  a  speed  of,  perhap.^  2,500  feet  per  minute.  Unneces- 
sary strains  of  this  sort  are  among  the  prime  factors  which 
cause  halting  lo  go  to  pieces. 


EfTect  of  Water  and  Dampneaa 
Another  condition  which  Is  a  large  factor  In  belting  difficul- 
ties, is  water  and  dampness.  To  meet  conditions  of  this  sort, 
selection  of  the  proper  type  of  belting  is  of  first  importance. 
Dampness  is,  without  doubt,  the  cause  of  more  belt  replace- 
ments than  any  other  condition.  While  water  Itself  may  not 
splash  on  the  belt,  or  the  room  in  which  the  belt  Is  operating 
may  be  free  from  water,  nevertheless  the  action  of  dampness 
will  often  work  havoc  with  belting.  Dampness,  unless  the 
leather  is  specially  treated  to  w-ithstand  its  action,  will  cause 
fhc  very  best  of  leather  belting  to  stretch,  run  crooked  and 
in  many  cases  open  up  the  laps  and  piles.  Belting  at  rest  is 
affected  much  more  by  the  action  of  moisture  than  when 
driving,  as  the  frictional  heat  generated  by  the  belt  when 
driving  tends  to  keep  the  belt  dry.  The  problem  of  water- 
proofing and  damp-prooflng  belting  is  a  very  important  one 
at  the  present  time,  as  our  largest  factories  at  the  present 
day  are  being  constructed  of  reinforced  concrete  and  cement 
blocks.  It  is  a  well-known  fact  that  unless  special  precautions 
are  taken,  as  is  seldom  the  case,  that  it  is  next  to  impossible 
to  keep  a  factory  constructed  in  this  manner  free  from  damp- 
ness, especially  in  warm  seasons  when  no  heating  system  is  in 
operation.  Since  so  many  of  our  factories  are  being  con- 
structed in  this  manner,  it  means  practically  the  dawning  of 
what  may  be  termed  "the  water-proof  belting  age."  Dampness 
will  penetrate  readily  through  concrete  walls.  In  one  instance, 
which  the  writer  recalls,  underground  concrete  conduits  were 
built  in  which  the  driving  pulleys  were  to  operate.  The 
object  of  this  idea  was  to  save  space  by  putting  these  belts 
under  the  fioor,  and  also  to  get  solid  bearings  for  their  shaft- 
ing. The  superintendent  of  this  factory  desired  to  Qse  un- 
treated, fiat  leather  belting.  He  claimed  that  there  would  be 
an  absence  of  water  and  moisture  in  conduits  of  this  sort. 
It  worked  out,  however,  that  the  dampness  from  the  ground 
penetrated  the  concrete  walls  and  made  the  place  very  un- 
suitable for  belting  which  had  not  been  specially  water- 
proofed. 

As  to  Fasteners 
Seldom  does  the  question  of  belt  fasteners  receive  the  atten- 
tion that  it  deserves.  Almost  invariably  the  complaint  regis- 
tered against  the  belt  because  it  has  torn  out  where  joined, 
reflects  more  upon  those  who  had  charge  cf  the  installation 
than  upon  the  belt  with  which  fault  is  found.  In  determining 
the  type  of  fastener  to  use,  consideration  must  first  be  given 
to  the  mechanical  conditions  under  which  the  belt  will  operate. 
If  it  runs  under  a  tightener  or  drives  from  both  sides  it  fol- 


Fig.  4.    Belt  driving  on  Top  Side,  showing  Decreased  Arc  of  Contact 

lows  that  the  joint  must  be  of  the  hinge  or  (lexible  variety,  or 
the  belt  made  endless,  and  under  these  conditions  we  must 
eliminate  from  consideration  some  types  of  fasteners  which 
are  very  satisfactory  where  the  belt  operates  on  free  open 
drives.  In  the  selection  and  application  of  fasteners,  textile 
belting  calls  for  even  more  care  than  does  leather.  The  punch- 
ing of  a  hole  which  is  too  large  or  too  close  to  the  end  fre- 
quently results  in  the  fastener  tearing  out.  In  puiicliing  a 
hole  in  leather  belting  you  weaken  it  only  to  the  extent  of  the 
material  removed,  but  a  like  operation  on  textile  beltin.g  goes 
further  in  that  it  severs  many  of  the  interwoven  strands  and 
weakens  the  construction.  The  aim,  therefore,  should  be  to 
make  the  holes  as  small  as  possible  and  to  place  them  at 
regular  intervals.  In  pn  paring  the  ends  of  a  belt  for  lacing 
or  fastening,  invariably  use  a  sqtuire  so  that  the  ends  will 
be  at  right  angles  with  ilie  edges  of  the  belt.  It  has  often 
been  found,  where  fasteners  do  not  give  entire  satisfaction, 
tliat  this  condition  was  due  to  the  fact  that  the  ends  had  not 
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been  cut  true,  consequently,  when  joined  together,  the  strain 
was  not  evenly  distributed  across  the  width  of  the  belt,  falling 
more  on  some  points  than  on  others  and  resulting  in  the  tear- 
ing out  of  the  fasteners. 

As  to  Belt  Dressing's 

If  a  belt  does  not  operate  properly  or  does  not  seem  to  grip 
the  pulleys  as  it  should,  the  average  shop  superintendent  gives 
the  belt  a  generous  dose  of  belt  dressing.  It  is  the  writer's 
belief  that  as  a  general  thing  belt  dressings  do  little  good  and 
tend  to  shorten  the  life  of  the  belting.  In  most  belt  dressings 
a  certain  amount  of  resin  is- used  and  in  almost  all  dressings 
some  form  of  graphite.  While  both  of  these  compositions 
possess  certain  adhesive  qualities,  in  time  they  are  bound  to 
ruin  the  fiber  of  the  leather.  If  leather  belling  is  properly 
curried,  it  seldom  becomes  hard  or  dry,  unless  it  is  working 
under  conditions  where  it  is  impractical  to  install  a  leather 
belt.  In  practical  experience,  it  has  been  found  advisable, 
under  such  conditions,  to  use  as  a  belt  dressing  tallow  mixed 
with  a  certain  amount  of  castor  oil.  The  tallow  softens  the 
fibers  of  the  leather  and  the  castor  oil  restores  to  a  large 
extent  the  adhesive  qualities  in  the  belt.  But  even  this  most 
harmless  type  of  dressing  should  be  used  sparingly,  or  the 
result  will  be  a  stretching  of  the  leather.  Where  trouble  is 
experienced  through  slippage  of  the  belt,  a  few  drops  of  castor 
oil  on  the  pulley  where  the  slipping  occurs  will  be  found  to 
give  good  results.  The  oil  will  not  injure  the  leather  to  the 
extent  that  most  dressings  will.  Most  all  the  slippage  of  belts 
is  due  to  the  fact  that  frictional  heat  causes  the  grain  or  pulley 
side  of  the  belting  to  become  dry.  Castor  oil  tends  to  soften 
the  gi-ain  and  reduce  slippage.  Belt  dressings,  if  not  used  very 
sparingly,  in  places  where  there  is  a  certain  amount  of  dust 
in  the  air,  will  invariably  clot  on  the  belt  and  cause  it  to  run 
unevenly. 

General  Service  Conditions 

The  problem  of  selecting  a  proper  type  of  belting  for  dif- 
ferent classes  of  work  is  one  that  requires  careful  study  and 
much  experimenting  on  the  part  of  those  who  operate  different 
classes  of  machinery.  Considerable  money  could  be  saved 
in  belt  replacements  if  the  type  of  belting  best  adapted  for  the 
place  were  used.  The  writer  knows  of  many  instances  where 
for  years  leather  belting  had  been  used  on  some  particularly 
difficult  drive,  where  it  had  an  average  life  of  only  from  two 
to  three  months.  After  allowing  this  condition  to  continue 
for  years,  the  factory  superintendent  would  finally  instal  some 
other  type  of  belting  which  would  be  found  to  last  much  longer 
than  the  leather  belting.  This  condition  works  both  ways. 
Most  of  the  largest  belt  manufacturers  have  experimented 
with  different  types  of  belting  on  different  classes  of  machinery 
and  are  able  to  give  authoritative  recommendations  as  to  which 
type  of  belting  will  prove  most  economical  for  each  machine. 
Such  recommendations  should  receive  careful  attention  with  a 
view  to  economies.  The  problem  of  properly  belting  machinery 
is  a  large  one.  New  types  of  belting,  new  methods  of  fastening 
and  new  types  of  belt  dressings  are  being  introduced  almost 
every  day.  While  the  proposition  of  belt  transmission  is  an 
old  one,  there  is  still  much  room  for  improvement  and  need 
for  closer  attention  on  the  part  of  those  who  use  belts. 

*     *     * 
A  NEW  METHOD  OF  GALVANIZING 

A  new  method  of  galvanizing  has  recently  been  patented 
by  George  L.  Paterson,  Thomas  L.  Mornes  and  Carl  H.  Zieme 
of  New  Castle,  Pennsylvania.  The  iron  or  steel  to  be  galvan- 
ized is  first  coated  with  a  paste  composed  of  88  parts  of  zinc 
flue  dust,  2  parts  of  lamp  black  and  10  parts  of  clay.  These 
ingredients  are  mixed  with  water  and  applied  to  the  cleaned 
surface.  The  material  is  then  placed  in  a  furnace  and  heated 
to  a  temperature  of  from  600  to  1,000  degrees  F.  The  heating 
is  continued  from  one-half  to  four  hours,  when  the  article  is 
removed  from  the  furnace  and  allowed  to  cool  in  a  place  free 
from  oxidizing  influences.  The  paste,  now  dried,  is  easily  re- 
moved, but  the  surface  of  the  iron  or  steel  is  coated  with 
zinc.  The  inventors  claim  that  the  coating  thus  produced  is 
superior  to  that  obtained  by  "sherardizing,"  and  that  much 
less  zinc  dust  is  used.  From  a  sanitary  point  of  view,  the 
process  is  also  commendable,  as  the  operators  are  not  sub- 
jected to  the  influences  of  the  dry  zinc  dust. 
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THE  TIME  ELEMENT  IN  HAEDNESS  TESTS  BY 
THE  BRINELL  SYSTEM* 

A  diagram  indicating  the  effect  of  the  time  element  in  hard- 
ness tests  made  by  the  Brinell  method  is  given  in  the  Sep- 
tember 25,  1909,  issue  of  the  Zeitschrift  dcs  Vereines  deutscher 
Ingenieure,  and  is  reproduced  in  the  accompanying  engraving. 
The  tests  were  made  by  the  German  Glico  Metal  Co.  On  the 
lower  scale  in  the  diagram  is  given  the  time,  in  minutes, 
during  which  the  pressure  on  the  metal  was  permitted  to  act, 
while  the  scale  on  the  left-hand  side  gives  the  hardness  num- 
erals according  to  the  Brinell  hardness  scale.  It  will  be  noted 
that  the  longer  the  pressure  was  permitted  to  act,  the  greater 
was  the  impression  made  on  the  metal,  so  that  a  lower  hard- 
ness numeral  resulted.  Two  sets  of  curves  are  shown,  one 
with  the  metal  heat- 
ed to  176  degrees  F., 
and  one  with  the 
metal  at  68  degrees 
P.  It  is  interesting 
to  note  that  the 
curves  in  each  set 
are  almost  parallel, 
except  in  one  case, 
thus  indicating  that 
for  comparative  pur- 
poses the  Brinell 
test  is  accurate  no 
matter  what  the 
length  of  duration 
of  pressure,  provid- 
ed, of  course,  that 
the  various  samples 
tested  are  all  sub- 
jected to  pressure 
for  the  same  length 
of  time.  It  is  also 
interesting  to  note 
the  difference  in  the 
hardness  of  the  metal  brought  about  by  the  change  of  tempera- 
ture. It  will  be  seen  that  at  the  higher  temperature  its  hard- 
ness numeral  is  not  only  less  than  at  the  lower  temperature, 
as,  of  course,  would  be  expected,  but  when  the  pressure  on  the 
metal  is  permitted  to  remain  for  a  longer  time,  the  metal  ap- 
parently gives  away  much  easier  to  continuous  pressure  when 
heated  than  when  at  a  lower  temperature.  Tests  of  this  kind 
should  be  of  great  value  in  determining  the  relative  value  of 
bearing  metals  which  for  long  periods  are  to  be  subjected  to 
heavy  pressures  under  increasing  temperatures.  A  new  factor 
in  hardness  testing  is  also  introduced,  which  the  Brinell 
method  is  particularly  adapted  to  measure,  viz.,  the  power  of 
resistance  to  continuous  pressure  of  various  metals,  a  factor 
which  may  be  found  to  vary  considerably  tor  different  materials. 

*  *     * 

An  apparatus  was  exhibited  by  Mr.  S.  H.  Schneider  at  the 
meeting  of  the  British  Association  for  the  Advancement  of 
Science  at  Winnipeg,  which  seems  to  claim  the  distinction  of 
being  a  new  perpetuum  motile.  The  apparatus,  which  was 
not  satisfactorily  described,  consists  of  a  collapsible  air-tight 
box  which,  when  closed,  sinks  in  water  by  its  own  weight. 
On  reaching  the  bottom  it  is  expanded  by  a  magnet,  when, 
being  lighter  than  the  water  displaced,  it  rises  to  the  surface 
where  it  again  folds  up  and  sinks.  The  inventor  states  that 
a  full-sized  generator  weighing  600,000  pounds  and  displacing 
10,000  cubic  feet  of  water  would  generate  50.000  horse-power 
at  practically  no  cost  of  operation.     Surely  the  millennium  is 

fast  approaching! 

*  *     * 

To  prevent  the  formation  of  rust  inside  boilers,  experiments 
have  been  made  at  the  Berlin  Technical  Institute,  Germany, 
to  use  water  deprived  of  the  air  it  contains  by  means  of  char- 
coal. Sacks  of  freshly  prepared  charcoal  have  been  put  into 
the  water  from  which  the  boilers  were  fed,  and  the  decrease 
of  rust  in  the  boilers  fed  with  this  water  has  been  about 
twenty-five  per  cent. 


Curves    showing    the    Variation    in    Results    ob- 
tained in  Hardness  Tests  of  Varying  Duration 
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ASSEMBLING  A  24-lNCH  ENGINE  LATHE* 

AE.KltliD  SPANOtlNUEBQt 

While  the  piilili  lus  encountc  red  In  assembling  engine 
lathes  are  not  as  ililtieult  ol'  soluticii  as  those  met  with  in 
assembling  machine  Irtols  of  a  more  eompli<aleil  nature,  thor- 
ough and  careful  consideration  of  the  methods  employed  Is 
essential  in  order  to  minimize  the  cost.  The  most  Important 
operations  Involved  are  the  scraping  of  the  bed  and  carriage 
and  the  lining  up  of  the  head-  and  tall-stock.  To  a  large  ex- 
tent the  cost  of  these  operations  is  dependent  on  the  accuracy 
of  the  machine  work. 

It  is  the  object  of  the  present  article  to  discuss  the  methods 
employed  in  machining,  and  to  illustrate  and  describe  the 
erecting  process  on  the  bed,  the  principles  involved  in  as- 
sembling the  units  having  been  fully  outlined  by  the  author 
In  previous  articles  in  the  September  and  October  issues  of 
Machineby.  For  the  purpose  of  giving  a  concrete  example, 
a  24-inch  engine  lathe  with  quick-change  gear  device  is  se- 
lected, the  general  features  of  which  are  shown  in  Fig.  1. 
Planing  the  Bed  and  Carriage 

The  practice  of  some  makers  to  rough  out  the  surfaces  to  be 
planed   on  the   bed  and   carriage,   and   allow   them  to   season 


twcen  the  bed  ami  gage  at  D.  then  0.002  is  (he  exact  amount 
that  must  be  planed  off  the  surface  C.  Wiien  these  two  sur- 
faces fit  the  gage  so  that  no  error  can  be  detected  with  a 
0.001  feeler,  the  gage  is  turned  end  for  end,  and  the  surfaces  K 
and  F  are  tested  In  the  same  manner.  It  Is,  of  course,  neces- 
sary to  set  the  gage  square  with  the  bed  and  this  Is  accom- 
plished by  trying  the  feelers  on  both  sides  of  the  gage.  The 
same  remarks  apply  to  the  carriage  gage  li.  At  G  and  H  In 
the  same  engraving  are  show'n  gages  in  the  form  of  cast  iron 
blocks  about  G  inches  long  which  are  used  for  testing  the 
ways  on  bed  and  carriage  as  indicated;  I  is  a  sheet  steel  strip 
fastened  to  one  end  of  gage  II  and  this  is  used  to  test  the 
apron  seat  ./.  All  other  measurements  are  tested  with  ordi- 
nary height  blocks  or  caliper  gages,  as  the  case  may  require. 

Referring  now  to  the  carriage,  the  sequence  of  operations  In 
finish  planing  it  is  to  plane  the  bearing  for  the  shoe,  and 
square  up  the  ends,  and  then  turn  it  over  in  the  position 
shown  in  the  engraving  and  plane  the  V's  and  other  surfaces 
on  this  side.  It  is  good  practice  to  plane  lathe  carriages  of 
this  size  in  lots  of  six  at  a  time  by  placing  them  in  a  "string" 
on  the  planer  table.  When  completing  the  final  operation, 
that  of  planing  the  V's,  it  is  evident,  however,  that  the  car- 
riages farthest  away  from  the  angle  plate  by  which  they  are 


Fig.  1.    Twenty-four-inch  Engine  Lathe  with  Quicll-change  Gear  Device 


before  taking  the  finishing  cuts  is  indicative  of  the  modern 
tendency  toward  accurate  machine  work  as  a  means  to  avoid 
unnecessary  scraping.  TTie  seasoning  process  simply  consists 
in  letting  the  casting  stand  in  some  convenient  place  in  such 
a  way  that  it  will  not  be  subjected  to  any  outside  forces,  and 
allowing  the  stresses  in  the  casting  itself  to  become  equalized. 

Next  in  importance  to  providing  accurate  planers  on  which 
to  machine  the  bed  and  carriage,  is  the  necessity  for  gages 
that  will  enable  interchangeable  work  to  be  produced.  The 
gages  shown  in  Fig.  2  are  particularly  well  adapted  to  this 
class  of  work,  and  are  far  superior  to  the  common  type  having 
a  bearing  on  both  sides  of  each  V.  Feelers  or  thickness  gages 
are  used  in  connection  with  the  gages  illustrated,  in  order  to 
measure  the  amount  of  error.  The  advantages  this  form  pos- 
sesses over  the  common  type  are  that  the  V's  on  the  casting 
being  fltled  will  both  be  of  the  same  width,  and  no  difficulty  is 
experienced  in  keeping  the  gage  level,  since  it  always  lies  in 
a  horizontal  plane  by  resting  on  the  top  of  each  V.  At  A  and 
B  are  shown  gages  for  the  bed  and  carriage  respectively; 
these  gages  are  made  of  steel  y^  inch  thick. 

Assuming,  for  example,  that  the  V-surface  on  the  bed  at  C 
Is  tight  to  the  gage,  and  a  n.002  inch  feeler  will  just  pass  be- 


•For  iKMiHoniil  Inl'oriiinl  Inn  on  this  and  klndrpd  snljjects,  sec 
"AssemblliiK  Mnclilne  'I'ool  Units."  In  the  OctcilnT,  l!)(i:i.  Issue  of 
Machinhiiv.  and  articles  there   referred  to. 
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squared  up,  are  particularly  liable  to  error.     With  careful  set- 
ting  up,   this  error   should   not  exceed   0.003   Inch,   which   is 
easily  and  quickly  scraped  off  by  the  assemblers. 
Machining  the  Head-  and  Tail-stock 

The  methods  of  machining  head-  and  tail-stocks  vary  great- 
ly in  different  shops,  and  also  with  different  sizes.  Some 
makers  first  finish  all  the  planing  and  then  perform  the  bor- 
ing operations  and  scrape  in  the  head-stock  spindle,  while 
others  leave  a  finishing  cut  to  be  taken  on  the  bottom  of  the 
head-  and  tail-stock  after  the  boring  and  scraping  are  com- 
pleted, by  setting  up  the  castings  on  arbors  held  in  V-blocks 
on  the  planer  table.  Both  systems,  or  modifications  of 
both,  are  frequently  used  in  the  same  shop.  Wnile  the  first- 
mentioned  system  is  the  most  economical  in  that  it  saves  set- 
ting up  tho  work  on  the  planer  twice,  it  is  essential  that  the 
machining  be  such  that  very  little  scraping  is  required  on 
the  head-stock  boxes;  otherwise  the  head-stock  will  be  thrown 
out  of  line  in  fitting  the  spindle,  which  necessitates  replaning 
the  head-stock  and  possibly  the  tail-stock. 

In  any  event,  it  will  always  pay  to  leave  1/lG-inch  stock  to 
be  bored  out  of  the  bearing  boxes,  so  that  after  the  boxes  are 
fitted  in  the  head-stock  it  can  be  replaced  in  the  boring  jig 
and  a  finishing  cut  taken  in  the  boxes,  allowing  0.005  inch  to 
bo  reamed  out.  Adjustable  shell  reamers  are  mounted  on  tho 
boring-bar  for  this  purpose.    When  this  precaution  Is  taken,  and 
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the  spindle  is  accurately  ground  to  size,  very  little  scraping 
should  be  necessary  to  make  a  good  bearing.  The  object  of 
leaving  the  1/16-inch  to  be  bored  out  with  a  cutter  before 
reaming,  is  to  insure  that  the  reamer  has  an  even  cut  and  that 
sufficient  stock  is  left  for  reaming. 

Boring-  and  Drilling  the  Bed 

When  all  the  planing  is  finished  on  the  bed,  it  is  next  sent 
to  the  drilling  department  where  the  first  operation  consists 
in  boring  the  shaft  holes  for  the  tumbler  mechanism  shown 
in  Fig.  3.  This  operation  is  performed  on  a  horizontal  drill- 
ing and  boring  machine  with  the  aid  of  a  jig  which  also  lo- 
cates the  sweep  clamping  bolt  hole.  The  shafts  A  and  B 
run  in  long  cast-iron  bushings  that  are  a  light  drive  fit  in  the 
bed,  and  to  provide  for  standardization  and  enable  the  bush- 
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Fig.  2.    Gages  for  Testing  the  PlaniDg  of  Lathe  Bed  and  Carriage 

ings  to  be  finished  in  large  quantities,  the  holes  in  the  bed 
are  reamed  to  gage,  adjustable  shell  reamers  being  mounted 
in  the  boring  bar  for  this  purpose.  The  hole  for  stud  C  is 
drilled  and  then  finished  with  a  rose  reamer,  after  which  it 
is  hand  reamed  to  gage.  This  hole  and  the  sweep  clamping 
bolt  hole  are  the  only  ones  that  require  facing,  the  method  of 
taking  the  measurements  being  apparent  fi'om  Fig.  4;  A  is 
a  sheet-iron  templet  having  an  outline  indicated  by  the  heavy 
line;  the  opening  at  B  locates  the  surface  to  which  the  stud 
boss  is  faced,  while  at  C  is  shown  whether  there  is  sufficient 
clearance  cored  out  for  a,  feed  gear.  The  templet  is  located 
sideways  by  the  spline  D  which  is  riveted  to  the  templet  and 


Fig.  3.    Quick-cliange  Gear  Mechanism  of  Lathe  shOTvn  in  Fig.  1 

fits  the  keyway  in  the  bed;  and  endwise  by  being  brought 
flush  with  the  end  of  the  bed.  When  in  this  position  lines  are 
scribed  at  B  and  C,  after  which  the  templet  is  removed  and  the 
hole  counterbored  to  the  line;  C  is  chipped  out  later  on  if 
necessary. 

To  locate  the  surface  E  for  the  sweep  clamping  bolt  hole. 
the  gage  F  is  used,  its  construction  being  clearly  shown  in 
Fig.  4.  All  lateral  measurements  on  the  bed  are  taken  from 
the  surface  B.  Facing  surface  E  completes  the  operations  for 
this  setting,  and  the  bed  is  then  moved  around  for  drilling 
and  tapping  the  lead-screw  box  bolt  holes. 


In  Fig.  5,  A  and  B  are  jigs  for  drilling  the  front  and  rear 
lead-screw  box  seats,  respectively.  As  will  be  seen,  both  jigs 
are  located  from  the  flat  surface  on  top  of  the  bed,  the  rear 
jig  clearing  the  front  V.  Jig  A  is  located  endwise  by 
seating  against  the  hub  C;  the  wooden  pole  D  is  used  to  set 
jig  B.  This  pole  has  lines  cut  on  one  side,  giving  the  settings 
for  various  lengths  of  beds  up  to  16  feet,  so  that  the  distance 
between  the  boxes,  when  bolted  on,  will  be  correct  for  the  lead- 
screw.  For  longer  beds,  especially  those  in  two  sections,  jig  B 
is  set  from  the  rear  end  of  the  bed,  and  after  the  boxes  are 
bolted  on,  the  measurement  is  taken  for  the  length  to  cut  the 
lead-screw;  it  is  not  practicable  to  set  the  rear  box  or  cut 
the  lead-screw  in  the  same  way  in  this  case  as  in  the  previous 
one,  due  to  the  error  that  is  likely  to  occur  in  the  length  of 
the  bed.  This  completes  the  work  at  the  horizontal  drill,  and 
the  bed  is  now  moved  to  a  radial  drill,  where  the  holes  for 
the  rack  are  next  drilled.  Special  eccentric  clamps  are  used 
for  holding  the  rack  in  place,  one  of  which  is  seen  resting  on 
top  of  the  bed  in  Fig.  7.  The  advantages  of  this  clamp  over 
the  common  C-form  are  that  it  does  not  mar  the  work,  no 
copper  packing  is  needed,  the  clamping  and  loosening  is  quick- 
ly accomplished,  and  there  is  no  danger  of  shifting  the  rack 
when  clamping  it. 

When  holes  for  the  rack  are  all  drilled,  including  the  pin 
holes,  the  drill-hand  taps  and  enters  one  screw  in  each  rack 
section,  so  as  to  keep  the  rack  in  place  after  the  clamps  are 
removed,  ?nd  until  the  bed  reaches  the  assemblers.  This 
avoids  tying  up  the  radial  drill  while  the  rack  is  being  fast- 
ened on  the  bed,  which  is  the  practice  in  some  shops. 
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Fig.  4.    Templet  and  Gage  used  ^^en  boring  the  Bed,  sbo^n  in  Position 

On  top  of  the  bed  in  Fig.  7  are  shown  two  fixtures  A  and  B. 
respectively,  which  are  used  to  locate  the  tumbler  locking  bar 
D.  Fig.  3.  Fixture  A  is  also  used  to  set  the  bushings  E  and  F, 
Fig.  3,  by  inserting  the  stud  in  the  fixture  in  place  of  the 
stud  C,  and  bringing  the  bushings  (which  are  straight)  up 
against  the  hubs  shown  on  the  fixture.  Now,  with  fixture  B 
in  position  in  the  tumbler  shaft  hole,  the  locking  bar  is  set 
so  that  its  first  notch  (?,  Fig.  3,  fits  over  the  projection  G  of 
fixture  A,  Fig.  7.  The  plates  D  and  E  on  fixture  B  are  then 
moved  so  as  to  enter  slots  near  the  ends  of  the  locking  bar. 
after  which  the  locking  bar  is  set  so  that  its  slots  bottom  in 
the  fixture  plates.  In  this  position  the  bar  is  marked  off,  and 
after  drilling  the  two  bolt  holes,  which  have  1/16-inch  clear- 
ance, it  is  again  placed  in  position  and  clamped  by  its  bolts. 
It  is  then  shifted  so  as  to  bring  it  in  the  correct  relation  to 
the  fixtures,  and  then  the  pin  holes  are  drilled.  With  the 
bushings  E  and  F  (Fig.  3)  located  as  previously  mentioned, 
their  set-screw  holes  are  now  drilled. 

The  legs  are  set  and  marked  off  on  the  bed  with  the  aid 
of  a  wooden  pole  having  lines  scribed  on  it  representing  the 
center  line  of  each  inner  leg.  After  these  holes  are  drilled 
and  tapped  and  the  legs  bolted  on.  the  bed  is  next  turned  right 
side  up  for  drilling  the  head-stock  clamping  bolt  holes.  The 
jig  for  drilling  these  holes  is  located  on  the  bed  by  the  key- 
way  D,  surface  G,  and  hub  B,  Fig.  4,  so  that  when  the  head- 
stock,  which  also  was  drilled  by  this  jig,  is  bolted  on,  the  feed 
gear  on  the  spindle  will  line  up  with  the  intermediate  feed 
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gear  In  the  bed,  and  the  head-stock  casting  will  match  the 
end  of  the  bed.  This  completes  the  drilling,  and  the  bed  Is 
next  sent  to  the  assemblers,  where  the  actual  work  of  as- 
sembling proper  begins. 

Scrapingr  the  Carrlagre  and  Assembling  the  Tumbler 
Mechanism 

It  Is  the  general  practice  to  keep  the  head-stocks,  tall-stocks, 
carriages,  tumbler  members,  etc.,  In  stock,  completely  as- 
sembled, these  units  being  identical  for  any  length  of  bed. 
This  method  will  be  considered  here,  it  being  assumed  that 
the  units  already  have  been  brought  to  the  assemblers.  Two 
men  usually  are  employed  In  assembling  a  lathe  of  this  size, 
since  a  larger  number  cannot  advantageously  be  used.  Two 
men  should  be  able  to  assemble  such  a  lathe  in  40  hours,  total 
time.  The  operations  of  scraping  on  the  carriage  and  as- 
sembling the  tumbler  mechanism  are,  of  course,  carried  on 
simultaneously,  one  man  working  on  each  job;  but  for  the 
purpose  of  description,  each  operation  will  be  considered 
separately. 

The  preliminary  operations  on  the  bed  consist  of  rough 
scraping  the  V's  and  inside  bearing  for  the  tailstock,  fasten- 
ing on  the  rack,  and  polishing  the  sides  and  top.  When  fast- 
ening on  the  rack,  and  polishing  the  sides,  the  bed  is  turned 
over  for  convenience  of  the  worlimen.  The  rack,  which  was 
temporarily  fastened  on  by  the  drill-hand,  is  now  removed 
and  all  the  holes  tapped,  after  which  it  is  screwed  fast,  the 
pin  holes  reamed,  and  the  pins  driven  in.  A  carpenter's  brace 
is  used  for  the  taps  and  reamer.  As  the  rack  already  has 
been  polished  on  a  disk  grinder,  it  is  only  necessary  to  rub  it 
with  emery  cloth  to  obtain  a  good  finish.  The  bed  is  now 
turned  right  side  up  and  carefully  leveled,  using  iron  wedges. 
During  these  preliminary  operations  the  painting  and  any 
necessary  chipping  Is  done. 

For  scraping  the  carriage  to  fit  the  bed  a  special  lifting 
device  is  used  to  facilitate  turning  the  carriage  over.  This 
device  was  described  by  the  author  in  the  February  issue  of 
M.iCHiNERT.  When  the  carriage  Is  being  pulled  along  the  bed 
for  the  purpose  of  finding  the  bearing,  the  lifter  bolts  are 
slackened  off  so  as  to  prevent  any  danger  of  springing  the  car- 
riage. 

Fig.  6  clearly  indicates  the  method  of  squaring  the  carriage 
with  the  bed.  As  will  be  seen,  the  sweep  bar  A  is  held  in 
firm  contact  with  the  angle  and  bottom  bearing  of  the  carriage 
by  means  of  two  flat  steel  springs  B,  bent  to  the  shape  shown. 


Pig.  6.  Top  View  of  Carriage,  showing  Method 
of  Squaring  the  Carriage  with  the  Bed.  Springs  B 
and  D  hold  the  Sweep  in  Position,  enabling' One 
Man  to  make  the  Test 


Fig.  5.    Jigs  used  for  Drilling  Lead-screw  Box  Bolt  Holes 

Brass  shoes  C,  riveted  to  these  springs,  prevent  the  latter  from 
cutting  or  scratching  the  bar.  The  function  of  coiled  spring  D 
is  to  hold  the  sweep  bar  collar  E  in  close  contact  with  the  end 
of  the  carriage.  With  this  device,  the  sweep  is  easily  and 
quickly  applied  or  removed,  more  precise  measurements  are 
obtained  than  by  having  an  operator  hold  it,  as  is  the  usual 
practice;  and  besides,  only  one  man  is  required  to  perform 
the  operation  of  testing.  In  operation,  micrometer  point  F 
is  set  to  one  position  as  shown,  using  a  piece  of  cigarette 
paper  as  a  "feeler";  then  the  sweep  is  rotated  to  the  opposite 
side  and  a  measurement  taken  as  before.  The  carriage  is 
scraped  so  as  to  turn  the  face-plate  about  0.001  inch  concave. 

Very  little  scraping  is  necessary  on  the  bed,  merely  enough 
to  smooth  the  V's  and  break  up  the  bearing,  the  tool  marks 
being  visible  after  the  scraping  is  completed.  When  this 
work  is  accomplished,  the  carriage  gibs  are  fitted,  the  apron 
is   bolted   in   place,   and    the  cross-feed   screw,   shoe,   etc.,   are 


placed  in  position.  Next,  the  tail-stock  cricket  is  placed  on 
the  bed  and  its  packing  fitted,  after  which  it  is  pulled  the 
entire  lengtli  of  the  bed  to  determine  If  the  latter  is  straight. 
After  any  high  spots  on  the  bed  are  scraped  off,  the  tail-stock 
traverse  bracket  Is  bolted  onto  the  cricket,  and  then  the  tall- 
stock  and  Its  shoes  are  placed  in  position. 

Referring  again  to  IHg.  3,  the  tumbler  mechanism  is  as- 
sembled in  the  bed  as  shown  in  the  illustration,  the  opera- 
tion being  so  simple  that  no  e.xplanation  is  necessary.  Holes 
in  the  bed  for  the  oil  pipes  (not  shown)  are  drilled  by  means 
of  a  pneumatic  drill,  this  being  done,  of  course,  preceding  the 
assembling  operation.  The  slot  in  the  interlocking  plate  H 
is  now  marked  off,  the  plate  removed,  and  the  slot  cut.  The 
position  of  this  slot  is  determined  by  having  the  tumbler 
gears  in  a  central 
position  between 
the  largest  change 
gears.  With  the 
interlocking  plate 
again  screwed  on- 
to the  tumbler, 
the  thirty  -  four 
holes  in  the  bed 
for  the  tumbler 
locking  pin  are 
now  ready  to  be 
drilled. 

Drilling  these 
holes  is  the  most 
interesting  opera- 
tion on  this  part 
of  the  lathe,  the 
manner  of  accom- 
plishing it  being 
immediately  ap- 
parent from  Fig. 
S,  which  shows  the  tools  used,  some  of  them  being  seen  on  top 
of  the  bed.  The  method  of  holding  the  tumbler  in  engagement 
with  the  various  change  gears  while  drilling  the  holes  In  the  bed 
is  clearly  shown  in  Fig.  9.  Paper,  to  the  thickness  of  about 
0.005  inch,  is  placed  between  the  teeth  of  the  engaging  gears  be- 
fore they  are  brought  into  mesh,  and  when  the  jack  screw  A  is 
tightened  sufiiciently  to  hold  the  tumbler  rigidly  in  place,  the 
gears  are  in  proper  mesh.  The  holes  are  first  drilled  with  a 
special  drill  that  fits  the  locking  pin 
hole  in  the  tumbler  and  has  flutes 
milled  only  a  short  distance  up  from 
the  point,  so  as  to  avoid  cutting  the 
hole  in  the  tumbler.  Fig.  8  shows 
this  drill  in  position  in  the  air  drill. 
For  finishing  the  holes,  a  special 
rose  reamer,  shown  at  B,  is  used  in 
the  same  manner. 

The  tools  are  fed  into  the  work  by 
means  of  the  bar  C,  which  is  pointed 
on  one  end  so  that  it  can  be  driven 
into  the  floor  to  prevent  slipping. 
The  operator  presses  his  shoulder 
In  tJie  Bed  against  the  upper  end  of  the  bar. 

holds  the  throttle  of  the  air  drill  with  the  left  hand  and  pulls 
on  the  bed  with  the  right  hand.  Each  hole  is  drilled  in  suc- 
cession, alternating  between  the  top  and  bottom  rows.  The 
record  for  drilling  and  reaming  these  thirty-four  holes, 
including  the  time  required  to  set  the  tumbler,  is  50  minutes. 
In  setting  the  tumbler  for  drilling,  its  lateral  movement  for 
the  various  positions  is  controlled  by  the  interlocking  plate 
engaging  the  respective  slots  In  the  locking  bar.  (See  Fig.  9.) 
To  mark  oft  the  groove  which  is  seen  between  the  two  rows 
of  holes  in  Fig,  1,  a  special  scriber  is  used  that  fits  the  tum- 
bler locking-pin  hole,  the  tumbler  being  held  in  a  neutral  posi- 
tion by  the  locking  bar.  Two  circles  are  scribed,  one  at  each 
end  of  the  groove  to-be  cut,  and  then  a  straightedge  is  used 
In  scribing  lines  connecting  the  two,  the  lines  acting  as  a  guide 
when  chipping  the  groove  with  an  air  hammer.  Inserting  the 
handle,  chipping  the  groove,  and  fastening  on  the  number  and 
index  plates  completes  the  operation  on  the  tumbler  mechanism. 
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Lining  up  the  Head-stock  and  Tail-stock 
The  bed  is  now  ready  to  receive  the  head-stock  and  while 
this  is  being  fitted  on  by  one  of  the  assemblers,  the  other  is 
working  on  the  lead-screw,  lead-screw  boxes,  and  change  gear 
sweep.  As  the  head-  and  tail-stock  were  tested  for  alignment 
before  being  sent  to  the  store-room,  it  is  now  only  necessary  to 
line  up  the  head-stock  on  the  bed  and  fit  the  taper  dowel  pins. 
The  method  of  testing  these  parts  is  interesting,  inasmuch 
as  the  test  arbor  used  is  somewhat  out  of  the  ordinary.  A  jig 
is  used  that  represents  the  head-end  section  of  a  24-lnch 
lathe  bed.  The  jig  and  whole  outfit  of  fixtures  used,  together 
with  a  head-  and  tail-stock  in  position  for  testing,  is  shown  in 
Fig.  10.  As  will  be  seen,  the  test  bar  is  square  at  A,  near 
each  end,  the  object  being  to  use  the  indicator  on  a  flat  sur- 
face when  testing  the  spindle  for  parallelism  with  the  V's, 
and  on  a  cylindrical  surface  when  testing  the  spindle  taper 
hole  for  concentricity.  The  two  squares  are  Integral  with  a 
sleeve  that  can  be  turned  independently  of  the  bar,  and  in  this 
way  one  plane  surface  can  be  set  at  a  mean  between  the 
"high"  and  "low"  point  on  the  bar.  This  adjustment  is  ob- 
viously necessary,  since  the  bar  Is  particularly  liable  to  run 
out  at  Its  free  end,  due  to  a  number  of  conflicting  elements, 
the  error  in  any  one  of  which  may  be  infinitesimal.  When 
using  the  plane  surfaces,  one  of  these  is  always  trued  up  with 
the  square  B,  as  shown  in  the  engraving. 

The  reason  for  providing  a  plane  surface  on  which  to  indi- 
cate is  this:  Suppose,  for  example,  that  we  are  testing  the 
spindle  for  alignment  sideways,  and  further  that  the  axis  of 
the   spindle  actually   is   parallel   sideways   with   the   bed.   but 


Fig.  7.    Special  Clamps  for  Holding  Rack  in  Position  when  Drilling, 
and  Fixtures  used  for  Locating  Tumbler  Locking  Plate 

that  the  axis  does  not  lie  in  a  horizontal  plane,  it  being  high 
on  the  front  end,  say  0.005  inch  in  the  length  of  the  test  bar. 
Then  in  indicating  on  the  older  type  of  bar  with  cylindrical 
collars,  the  line  of  motion  of  the  indicator  point  in  traveling 
from  one  collar  to  the  other  is  not  parallel  with  the  axis  of  the 
test  bar  and  therefore  the  readings  are  false.  Now,  with  the 
form  of  bar  having  plane  surfaces,  assuming  the  conditions  to 
be  the  same  as  regards  the  alignment  of  the  spindle,  the  read- 
ing will  show  that  the  alignment  is  perfect  sideways,  because 
the  indicator  point  is  moving  on  a  plane  surface. 

Referring  again  to  Fig.  10,  the  fixture  C  is  guided  on  the  V 
tracks  of  the  bed  and  is  constructed  so  that  it  is  adjustable 
for  holding  a  Starret  indicator  D  either  on  the  side  or  top  of 
the  bar  as  the  case  may  require.  Having  explained  the  use 
of  the  tools  and  fixtures,  the  method  of  "lining  up"  the  head- 
stock  and  tail-stock,  both  with  reference  to  the  V's  and  to 
each  other,  is  to  place  them  on  the  bed  and  approximately  set 
the  head-stock  true  sideways  by  inserting  keys  in  the  keyways 
planed  in  the  head-stock  and  bed  for  this  purpose. 

With  the  clamping  bolts  tightened  lightly  (the  bolts  have 
1/16-inch  clearance),  the  head-stock  spindle  taper  hole  is  first 
tested  for  concentricity  by  indicating  on  the  cylindrical  sur- 
face E  while  slowly  rotating  the  spindle.  Then  with  the 
squares  A  set  as  previously  explained,  the  head-stock  is 
moved  around  by  knocking  it  with  a  babbitt  hammer  until 
the  reading  on  both  surfaces  is  the  same.  The  bar  is  then 
moved  over  into  the  tail-stock  spindle  hole,  and  after  the  set- 
over  screw  F  is  adjusted  so  as  to  bring  this  spindle  in  line 
with  that  in  the  head-stock   (the  reading  being  the  same  as 


before)  the  tall-stock  spindle  is  tested  for  alignment  sideways. 
Now  the  indicator  is  set  on  top  of  the  bar,  with  the  latter 
turned  so  as  to  use  the  same  surface,  and  then  the  tail-stock 
spindle  is  tested  for  alignment  in  a  horizontal  plane,  after 
which  the  bar  is  again  set  into  the  head-stock  spindle  hole 
and  that  spindle  tested  both  with  reference  to  the  V's  and  to 
the  tail-stock  spindle.  It  is  understood,  of  course,  that  if  any 
errors  are  discovered  which  exceed  the  allowable  limits  of 
variation,  the  part  at  fault  is  either  filed  and  scraped  to  bring 
it  true,  or  machined,  if  the  circumstances  warrant. 

Turning  again  to  the  lathe  bed,  we  will  assume  that  the 
head-stock   is   lined   up  as  just  described,   and   the   clamping 


Pig.  8. 


Method  of  Drilling  and  Reaming  the  Holes  in  the  Lathe  Bed 
for  the  Tumbler  Locking  Pins 


bolts  are  tightened  down  hard.  The  taper  dowel  pin  holes 
are  then  drilled,  reamed,  and  the  pins  driven  in,  care  being 
exercised  to  see  that  the  pins  are  a  good  fit.  Next  the  face- 
plate is  screwed  on.  ready  to  be  turned  off. 

Lining  up  the  Lead-screw  Boxes 
As  was  previously  stated,  work  has  been  progressing  on  the 
lead-screw  boxes  and  other  minor  details.  For  the  purpose  of 
lining  up  the  boxes  and  also  to  test  the  alignment  of  the  lead- 
screw  bearings  in  the  apron,  a  short  arbor  is  used  that  repre- 
sents the  lead-screw.  First  the  apron  is  tested,  and  then  the 
lead-screw  boxes  are  bolted  onto  the  bed  and  lined  up  with 
the  apron.  Sometimes  it  is  necessary  to  file  the  apron  seats 
or  adjust  the  boxes  to  bring  them  into  proper  alignment;  but 
with  careful  planing  and  thorough  inspection  of  the  parts, 
this  should  not  be  required.     Two  special  gages  are  used  to 
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Fig.  9.    Method  of  Holding  Tumbler  when  Drilling  and  Heemlng  the 
Locking  Pin  Holes  by  the  Method  shown  in  Fig.  8 

facilitate  the  aligning;  one  gage  reaches  down  from  the  flat 
track  on  top  of  the  bed  for  horizontal  measurements,  while 
another  is  held  against  the  side  of  the  bed  just  below  the  V  to 
test  sideways.  Both  gages  are  provided  with  micrometer 
points  to  enable  the  accurate  measurement  of  error. 

Referring  to  Fig.  1,  the  head-end  lead-screw  box  is  set  longi- 
tudinally when  the  change  gear  sweep  is  in  place,  so  as  to 
line  the  box  with  reference  to  the  sweep  bearing  on  the  end 
of  the  bed.  When  properly  set,  the  boxes  are  drilled  and 
reamed  for  the  taper  dowel  pins;  then  the  lead-screw  is  put 
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In  plaie.  Us  cluiUiuits  screwed  on,  and  the  gears  on  the  sweep 
brought  into  proper  mesh. 

The  Finishing  Operations  and  Inapoctlon 

With  the  cone  belted  up  to  a  countershaft  or  other  source 
of  power,  the  hearings  are  thoroughly  oiled,  and  the  lathe  Is 
run  idle  for  a  while  preparatory  to  turning  off  the  faceplate. 
The  V's  on  the  bed  and  heariuf^s  on  top  of  the  carriage  are  now 
spotted  with  a  scraper,  while  all  other  finished  surfaces  receive 
their  final  polishing.  The  centers  and  their  respective  holes  in 
the  spindles  were  fitted  to  male  and  female  gages  during  the 
machining  process,  so  that  now  it  is  only  necessary  to  place  the 
■centers  in  position.  Clamping  on  the  center-rest  is  the  final 
assembling  operation. 

All  machines  are  more  or  loss  defective,  as  it  is  practically 
Impossible  to  make  anything  absolutely  perfect.  Knowing 
this,  the  builder  establishes  a  limit  within  which  the  error 
will  not  materially  affect  the  working  of  the  machine,  and 
furnishes  the  inspector  with  a  list  of  allowable  limits. 

The  inspection  is  carried  on,  as  the  work  proceeds,  so  that 
no  part  is  neglected,  and  no  defective  material  or  faulty  work- 
manship is  allowed  to  pass.  Gearing  of  all  kinds  is  inspected 
and  tested  for  alignment  and  smoothness  of  operation.  The 
fits  of  all  wearing  surfaces  are  tested,  as  well  as  the  fit  of  the 


Fig.  10  Special  J'oi-iii  of  Test  Bar  for  Aligning  Head-  and  Tail-stock. 
Plane  Surfaces  are  used  for  Testing  Parallelism,  and  Cylindrical  Surfaces 
for  Testing  Concentricity 

various  screws  and  binding  and  clamping  fixtures.  All  in- 
formation obtained  from  the  inspection  is  entered  on  a  printed 
form.  Each  machine  is  given  a  serial  number,  and  the  re- 
ports are  filed  in  the  office,  so  that  in  case  of  any  trouble  aris- 
ing or  any  repairs  being  required  for  a  given  lathe,  an  exact 
record  of  its  condition  when  it  left  the  shop  is  available. 

After  truing  up  the  face-plate,  it  is  tested  by  means  of  a 
straight-edge  and  cigarette  paper,  this  kind  of  paper  being  the 
best  for  the  purpose.  The  spindle  is  tested  for  end  motion  when 
running,  by  application  of  the  Starrett  indicator  to  the  face  of 
the  spindle  nose.  To  prove  the  alignment  of  the  head  spindle 
with  the  shears  of  the  lathe  and  the  alignment  of  the  taper  hole 
with  the  spindle,  under  actual  working  conditions,  a  steel  test 
bar  is  provided  which  fits  the  taper  hole  and  projects  IS 
inches  from  the  spindle.  This  bar  carries  three  cast-iron  col- 
lars, placed  one  at  each  end  and  one  in  the  middle,  from 
which  all  measurements  are  taken.  A  light  cut  is  taken 
across  these  collars  with  a  keen  diamond-point  tool,  and  the 
collars  are  then  measured  with  a  micrometer.  As  it  is  de- 
sirable when  boring  a  hole,  to  have  the  taper,  if  any,  large 
toward  the  front  end,  the  front  end  of  the  head-stock  was 
purposely  set  slightly  toward  the  rear  of  the  bed  so  that  the 
outer  collar  should  be  found  0.0005  inch  larger  than  the  col- 
lar next  the  spindle.  The  alignment  of  the  spindle  in  the 
vertical  plane  is  again  tested  by  attaching  the  indicator  to 
the  tool-post  and  traversing  the  carriage  along  its  ways  with 
the  contact  point  of  the  indicator  pressing  against  the  top  sur- 
face of  the  collars. 

In  testing  the  alignment  of  the  taper  hole  with  the  spindle 
itself,  after  the  collars  have  been  turned  off,  the  test  bar  is 
removed,  turned  half  way  round  and  replaced  in  the  spindle; 
the  indicator  is  then  put  in  the  tool-post  in  place  of  the  turn- 
ing tool,  and  with  the  contact  point  on  the  center  line  the 
indicator  is  traversed  past  the  collars,  the  variation  in  read- 
ings showing  twice  the  error  in  the  alignment  of  the  taper. 
The  alignment  of  the  tail-stock  spindle  is  now  tested,  the 
method  being  the  same  as  In  the  previous  Instance. 


APPROXIMATE   HORSE-POWER  FORMULAS 
FOR  GASOLINE  ENGINES 

In  the  September  :;,  1909,  issue  of  Indicstritidningen 
Norden,  Mr.  E.  Hubendick  reviews  the  various  approximate 
formulas  which  have  been  adopted  or  proposed  by  a  number 
of  societies  and  individuals  for  the  horse-power  of  gasoline 
engines.     In  these  formulas 

X)=:  diameter  of  cylinder, 

J\r  =  number  of  cylinders, 
S  r=  length  of  stroke, 

n=:  number  of  revolutions  per  minute. 

The  French  Automobile  Club's  formula  is: 

H.  P.  =  0.07  DW,  when  the  diameter  is  given  in  centimeters, 

H.  P.  =  0.45  D'N,  when  the  diameter  is  given  in  inches. 

In  this  formula  the  mean  pressure  has  been  assumed  to  be 
5.3  kilograms  per  square  centimeter  (75  pounds  per  square 
inch),  and  the  piston  speed  5  meters  (16  feet  5  inches)  per 
second. 

The  Royal  Automobile  Club's  (British)   formula  Is: 

H.  F.  =  0.0625  D-N,  when  the  diameter  is  in  centimeters. 

H.  P.  ==  0.405  D-N,  when  the  diameter  is  given  in  inches. 

Mr.  Amon's  formula  is: 

H.  P.  =  0.0061  D'N,  when  the  diameter  is  in  centimeters. 

H.  P.  =:  0.1  Z)W,  when  the  diameter  is  given  in  inches. 

Mr.  Faroux's  formula  is: 

H.  P.  =  0.0074  D-*  S"",  when  the  diameter  is  in  centimeters. 

H.  P.  ^  0.121  752.1  go.e^   when  the  diameter  is  given  in  inches. 

Another  French  formula  is  as  follows: 

H.  P.  =  0.02562  i)2.i  2f^  when  the  diameter  is  in  centimeters, 

H.  P.  =  0.24  D2.'2V,  when  the  diameter  is  given  in  inches. 

Mr.  T.  Thornycroft's  formula  is: 

H.  P.  = ,   when   the  diameter   is  given   in   centi- 


meters, 
H.  P.= 


35,000 


when  the  diameter  is  given  in  inches. 


2,700 

Prof.  H.  L.  Callender's  formula  is: 
H.  P.  =  0.0875Z)  (O  — 2.5)  N,  when  the  diameter  is  given  in 

centimeters, 
H.  P.  =:  0.565X)    (D- — 1)    N,  when  the  diameter  is  given  in 

inches. 
In  this  latter  formula  the  mean  pressure  is  assumed  to  vary 

2.5 
in  the  same  proportion  as  |  1 |  if  the  diameter  is  given 


('-^) 


in  centimeters,  and 


('4) 


if  the  diameter  is  given  in 


inches. 
The  Royal  Automobile  Club's  (Swedish)  formula  is: 

D'SnN 
H.  P.  := ,  when  the  diameter  is  given  in  centimeters, 


250,000 
D-SnN 


H.  P.: 


when  the  diameter  is  given  in  inches. 


15,240 

In  this  connection  the  formula  of  the  Association  of 
Licensed  Automobile  Manufacturers,  which  has  previously 
been  published  in  Machinery,  should  be  included: 

D'N 
H.  P.  =- — — ,  when  the  diameter  is  given  in  inches. 
2.5 

H.  P.  =^  0.062  DW,  when  the  diameter  is  given  in  centimeters. 

The  horse-power  of  automobile  engines,  based  on  this  last 
formula,  for  various  diameters  of  cylinders,  was  tabulated  in 
the  Data  Sheet  Supplement  accompanying  the  October,  1909, 
issue  of  Machinery. 

Some  of  the  formulas  proposed,  with  fractional  exponents, 
are  more  cumbersome  to  use  than  would  be  the  exact  horse- 
power formula,  and  are  of  very  doubtful  value  for  their  pur- 
pose. It  is  difficult  to  understand  why  one  should  be  given 
an  approximate  formula  at  all,  unless  the  form  of  that  formula 
be  such  that  it  greatly  facilitates  computations,  as  compared 
with  the  exact  formula.  In  this  respect  the  A.  L.  A.  "m. 
fonnula  Is  one  of  the  best  of  those  given  above. 
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NORWEGIAN  LATHE  OF  MODERN  DESIGN*t 

The  accompanying  half-tone.  Fig.  1,  illustrates  a  20-inch  en- 
gine lathe  embodying  some  new  and  interesting  features,  in- 
cluding a  special  all-gear  head-stock,  which  has  recently  been 
brought  out  by  Brodrene  Sundt,  Christiania,  Norway,  one  of 
the  most  prominent  of  the  Norwegian  machine  tool  building 
firms. 

The  special  feature  of  this  lathe  is  the  interesting  and 
original  design  of  the  gearing  in  the  head-stock.  As  will  be 
seen  from  the  half-tone  illustration,  the  machine  is  of  the  sin- 
gle-pulley all-gear  head  type;  a  section  through  the  head, 
indicating  the  arrangement  of  the  gearing,  is  shown  in  the  line 
engraving  in  Fig.  2.  Through  an  interesting  arrangement  of 
the  driving  mechanism,  the  number  of  gears  and  shafts  in  the 
head-stock  is  reduced  to  a  minimum,  so  that  only  nine  gears 
in  all  are  used  to  obtain  eight  different  speeds. 

Referring  to  Fig.  2,  the  gear  A  runs  loose  on  the  spindle 
K,  while  gear  B  Is  keyed  to  the  spindle  and  is  capable  of 
sliding  back  and  forth,  so  that  it  may  be  either  in  engagement 
with  gear  C  on  the  intermediate  shaft  L.  or  engaged  by 
clutch  teeth  on  its  end  with  similar  clutch  teeth  on  gear  A. 
Gear  C  is  keyed  to  the  intermediate  shaft  L  and  gear  D  is 
made  in  one  piece  with  this  shaft.    Gear  E  on  shaft  M  meshes 


The  different  speeds  are  obtained  by  the  operation  of  the 
Lhree  handles  or  clutch  levers  shown  in  Fig.  1,  two  in  the  front 
of  the  head-stock  and  one  on  the  top.  One  of  the  handles, 
which  provides  the  sliding  motion  for  gear  E,  as  indicated 
in  Fig.  2,  operates  also,  simultaneously,  by  means  of  the  rack 
P.  the  sleeve  0  keyed  to  shaft  L.  on  the  end  of  which  clutch 
teeth  are  provided,  meshing  with  similar  teeth  on  the  project- 
ing hub  of  gear  G.  Another  of  the  levers  operates  gear  /, 
and  the  third  lever  gear    B. 

The  eight  spindle  speeds  are  obtainable  by  the  following 
gear  combinations: 

1st  speed— Through  gears  7,  H,  E,  C,  D  and  A. 

2nd  speed — Through  gears  G,  F,  E,  C,  D  and  A. 

3rd  speed — Through  gears  I,  H,  F,  G,  D  and  .4.. 

4th  speed — Through  gears  D  and  A  directly. 

5th  speed — Through  gears  /,  H.  E,  C  and  B. 

6th  speed — Through  gears  G,  F,  E,  G  and  B. 

7th  speed — Through  gears  /,  H,  F,  G,  C  and  B. 

Sth  speed — Through  gears  0  and  B  directly. 

These  speeds  are  doubled  by  means  of  a  two-speed  counter- 
shaft running,  respectively,  at  200  and  260  revolutions  per 
minute.  The  sixteen  spindle  speeds  thus  obtainable  by  means 
of  the  head   gearing  and  the  two-speed   countershaft   are  as 


Fig.  1.    Twenty-inch  LaUie  built  by 

with  gear  C.  It  is  keyed  to  its  shaft,  and  is  capable  of  sliding 
out  of  engagement  with  C.  The  rawhide  gear  F,  also  keyed 
to  shaft  M,  meshes  with  gear  G.  which  runs  loose  on  a 
bushing  on  the  main  driving  shaft  N.  Finally,  gear  H  is 
also  keyed  to  shaft  M  and  meshes  with  gear  I  on  the  main 
driving  shaft.  This  latter  gear  is  keyed  to  its  shaft,  but  Is 
capable  of  sliding  so  that  it  may  either  mesh  with  gear  H,  or 
be  brought  into  engagement  by  means  of  the  clutch  teeth  on 
its  end  with  corresponding  clutch  teeth  on  gear  G. 


Brodrene  Sundt,  Christiania,  Norway 

follows:     9,   12,   15.5,   20,   24,  30,  3S,   ,J0,   55,  70,   90,  115,   135, 
175,  225  and  290  revolutions  per  minute. 

There  is  no  clearance  between  the  clutch  teeth  on  the  vari- 
ous gears.  They  are  milled  with  an  angle  of  7  degrees  on  the 
sides  and  can  be  thrown  in  mesh  without  difficulty,  under  any 
conditions.  When  gear  B  occupies  its  medium  or  neutral 
position  the  spindle  can  easily  be  rotated  by  hand.  The  driv- 
ing pulley  is  provided  with  a  special  friction  which  can  be  in- 
stantly  released   by   operating  the  friction   clutch   lever  con- 


♦  The  following  articles  dealing  with  machine  tools  of  European 
design  hare  previously  been  published  In  Machinkky  :  Some  Notes 
From  an  English  Shop,  September.  1S!)7  ;  English  Amateur  Tools 
(Foot  Power  Milling  Machine),  .Tune,  1902;  Heavy  German  Milling 
Machine,  .Tune,  1903 ;  Koehler's  Profile  Lathe,  June,  1904 ;  A  Large 
Vertical  Planer,  June,  1904;  Some  English  Lathes.  September,  1904; 
German  Lathe  Carriage  for  Screw  Cutting,  October.  1904;  The  De 
Fries  Precision  Lathe,  November,  1904  ;  .An  English  High-Speed  Planer, 
July,  190.5  ;  A  Pendulating  Electric  Drill.  September,  190.5  ;  Portable 
Tools  From  Europe,  November.  190G  :  A  Vertical  Miller  and  a  Turret 
Lathe  of  English  Design,  March.  1907  ;  Recent  Development  of  British 
Machine  Tool  Industry.  July,  1907  ;  Some  British  Machine  Tools,  No- 
vember, 1907;  Notes  From  the  Olympla  Exhibition,  December,  1907; 
Advanced  Designs  of  German  Drilling  Machines,  June,  1908  ;  .\  Large 
Planer  of  English  Design.  August,  190S  :  Modern  German  Milling  Ma- 
chines, August,  1908 ;  Large  Horizontal  Boring  and  Turning  Mill, 
August,  1908  :  British  Machine  Tools  at  the  Franco-British  Exhibition, 
September.  190S,  engineering  edition  :  Herbert  Automatic  Turret  Lathe, 
with  Self-Selecting  Feeds,  November,  1908;  Germaan  Design  of  Vertical 
Spindle  Presses,  December.  1908 ;  German  Designs  of  Internal  Grind- 
ing Machines,  January,  1909 ;  Soclete  F,rancaise  de  Machines-Outils 
Single-Pulley-Drive  Lathe,  March,  1909,  engineering  edition  :  Modem 
Swedish  Machine  Tools,  March,  1909,  engineering  edition.  See  also, 
for  descriptions  of  European  gear  cutting  machines,  a  series  of  articles 
entitled  Gear  Cutting  Machinery,  January  to  September,  1908,  and 
Recent  Developments  in  Gear  Cutting  Machinery,   February.   1909. 

t  The  following  articles  describing  lathes  with  geared  heads  have 
previously  been  published  in  Machinery  :  A  New  ".Vmerlcan"  Motor- 
Jriven    Lathe,    December,    1902 ;    A    New    Motor-driven    Lathe,    March, 


1903  ;  The  "Ideal"  Engine  Lathe  with  Motor  Drive,  January,  1904 ; 
New  Flat  Turret  Lathe,  May,  1904 ;  Sixty-inch  Roll  Tummg  Lathe, 
October,  1904;  Thirty-inch  American  Engine  Lathe,  October,  1904; 
Lodge  &  Shipley  Lathe  with  Motor,  November,  1904  ;  American  Twenty- 
two-inch  Lathe,  December,  1904 ;  Motor-driven  Lathe  with  Geared 
Head,  June,  1905;  The  Draper  Geared  Head  Lathe,  July,  1905;  Rapid 
Reduction  Lathe,  Nineteen-inch  Capacity,  July,  1905 ;  Hendey-Norton 
Lathes,  .\pril,  1906;  Pratt  &  Whitney  Sixteen-lnch  Toolmakers'  Lathe, 
March,  1907  ;  New  Design  of  the  Lo-swing  Lathe,  September,  1907 ; 
The  Full  Swing  Side  Carriage  Turret  Lathe.  December.  1907 ;  Notes 
from  the  Olympla  Exhibition,  December.  1907 ;  Motor  Drive  Mechan- 
isms for  the  Le  Blond  Lathes  and  Milling  Machines,  February,  1908; 
Bridgeford  Geared  Head  Lathe,  March,  190S ;  Libby  Turret  Lathe, 
March,  1908 ;  Springfield  Motor-driven  Brass  Finishers'  Lathe,  April, 
190S;  Bridgeford  Thirty-six-inch  Geared  Head  Lathe,  May,  1908; 
Hendey  Single-pullev  and  Motor-driven  Geared  Head  Lathes,  May, 
1908;  Schellenbach  Slxteen-inch  Geared  Head  Lathe.  June,  1908; 
Rahn-C^',|jenter  Sixteen  inch  Motor-driven  Lathe,  June,  1908;  Spring- 
Held  High-power  Motor-driven  Lathe,  July,  1908:  British  Machine 
Tools  at  the  Franco-British  Exhibition.  September,  190S ;  Lodge  &. 
Shipley  Heavy  Axle  Lathe,  January,  1909  ;  Prentice  Brothers'  Slxteen- 
inch  Shaft  Turning  Lathe.  January.  1909  ;  Whitcomb-Blaisdell  Slngle- 
Speod-PuUey  Gear-driven  Lathe.  January,  1909 :  Soclete  Francaise  de 
.Machlne-Outlls  Single-Pulley-Drive  Lathe.  March,  1909 ;  Modem 
Swedish  Machine  Tools,  March,  1909;  Lodge  &  Shipley  Crank-Shaft 
Lathe.  Jtmc,  1909;  Lodge  &  Shipley  Lathe  With  Automatic  Feed 
Stops,  July,  1909 ;  The  Lodge  &  Shipley  "Marvel"  Lathe.  Augtist, 
1909;  Bradford  Slxteen-inch  Motor-driven  Engine  Lathe.  October, 
1909  ;  Bridgeford  Bevel   Gear  Turning  Lathe,   October.    1909. 
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nected  with  tlio  nul  passiiur  tlio  full  length  ot  Iho  machine, 
as  shown  in  Fig.  1. 

The  construction  of  the  friction  drive  in  the  pulley  is 
briefly  as  follows:  The  friction  ring  if,  Fig.  2,  is  made  in 
halves  enclosing  the  spindle  driver  S.  Both  halves  of  the 
ring  can  be  made  to  grip  the  spindle  driver  S  by  means  ot 
the  tighteners  T.  operated  by  the  fingers  U.  Only  one  set  of 
these  is  shown.  Two  helical  springs  hold  the  rings  away  from 
the  driver  S  as  soon  as  the  friction  is  released. 

The  clutches  in  the  geared  head  are  so  arranged  that  two 
different  speeds  can  never  be  applied  simultaneously,  and 
therefore  there  is  no  danger  of  breakage  to  the  gears  due  to 
the  carelessness  or  ignorance  of  the  operator.  All  the  speeds 
can  be  changed  without  stopping  the  belt  or  motor. 

The  bed  of  the  lathe,  as  seen  in  Fig.  1,  is  of  deep  box  con- 
struction, and  is  ribbed  on  the  inside  at  short  intervals  with 
strong  cross  ribs.  The  spindle  is  forged  of  Bessemer  steel 
and  runs  in  journals  of  phosphor  bronze.  As  shown  in  Fig. 
2,  there  is  a  hole  clear  through  the  spindle.  The  end  pressure 
is  taken  up  by  hardened  steel  and  phosphor-bronze  washers, 
cased  in  so  as  to  be  perfectly  dust-proof.    All  the  bearings  are 


THE  CREATION  OF  MACHINISTS* 

Referring  to  the  title  of  the  paper,  namely,  "The  Creation 
of  Machinists,"  I  will  merely  mention  the  matter  of  appren- 
tices, because  the  subject  of  this  paper  is  more  to  show  how 
to  create  machinists  without  passing  through  an  apprentice- 
ship, because  of  the  extreme  shortage  of  machinists  through- 
out the  whole  United  States. 

A  few  years  back  we  found  that  we  were  unable  to  obtain 
boys  as  apprentices,  for  the  reason  that  they  could  get  better 
pay  in  other  trades,  such  as  shoe  factories,  tobacco  factories, 
tanneries,  dry  goods  and  other  stores,  and  this  caused  us  to 
raise  the  hourly  rate,  which  was  originally  5  cents,  to  8  cents. 
But  at  that  time  we  were  allowed  to  use  boys  between  the 
ages  of  14  and  16  years.  Since  then  a  law  has  been  passed  in 
Ohio  prohibiting  boys  working  more  than  eight  hours  when 
under  16  years  of  age;  and  in  order  to  comply  with  this  law, 
we  discharged  all  boys  who  were  under  16  years.  We  then 
found,  speaking  for  our  own  company,  that  in  order  to  get  a 
sufficient  supply,  the  rate  must  again  be  raised  from  8  cents 
to  9  cents  per  hour. 
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Fig.  2.    Section  of  Head-stock,  showing  Geared  Drive  of  Norwegian  Lathe 


provided  with  automatic  lubrication,  and  as  the  spindle  is  free 
from  belt  pull,  the  accuracy  of  the  work  done  on  the  lathe  is 
not  affected  by  this  influence. 

The  screw  cutting  and  feed  arrangement  is  through  a  feed 
gear  box  operated  by  two  handles.  Thirty-seven  different 
pitches  can  be  obtained  for  thread  cutting  without  changing 
any  gears  or  stopping  the  machine.  The  carriage  is  of  heavy 
construction;  the  gears  in  the  apron  are  cut  and  of  steel,  the 
same  as  all  the  gears  in  the  head-stock.  The  studs  for  the 
gears  are  hardened  and  ground  on  the  bearing  ends.  There 
is  no  separate  feed  rod,  the  lead-screw  being  splined,  and  the 
half-nuts  disengaged  when  the  lathe  is  not  used  for  thread 
cutting,  the  rack-feed  being  used  for  ordinary  feed  of  the 
carriage.  Provision  is  made  for  preventing  simultaneous  en- 
gagement of  the  lead-screw  and  rack-feed,  and  the  feeds  are 
reversed  directly  from  the  apron.  As  will  be  seen  in  Fig.  1, 
all  gears  are  properly  protected  by  guards. 

The  general  dimensions  of  the  lathe  are  as  follows:  The 
swing  over  the  bed  is  20  inches,  and  the  swing  over  the  car- 
riage 13%  inches.  The  length  of  the  bed  is  10  feet,  and  the 
maximum  distance  between  the  centers,  5  feet  6  inches.  The 
hole  through  the  spindle  is  1%  inch  in  diameter.  The  ma- 
chine can  be  either  belt-driven  from  a  countershaft,  or  pro- 
vided with  direct  motor  drive.  A  five  horse-power  motor  is 
required.  The  approximate  weight  of  the  machine  Is  5,100 
pounds.  A  22-inch  size  of  the  same  design  is  also  made  by 
the  builders. 


Simultaneously  with  this  difficulty  of  obtaining  boys,  came 
the  great  activity  among  the  builders  of  automobiles.  This 
occurred  during  the  time  that  business  was  very  dull  in  the 
machine  tool  line.  When  business  became  active  once  more, 
having  the  addresses  of  all  of  the  machinists  who  were  form- 
erly employed  by  us,  we  sent  to  each  one  a  letter,  stating  that 
they  could  return  to  work,  and  we  were  surprised  to  re- 
ceive almost  no  responses;  and  we  then  saw  that  we  would 
be  obliged  to  go  leto  the  creation  of  machinists  on  rather  a 
large  scale.  Advertising  in  the  daily  papers  and  In  the 
American  Machinist  brought  comparatively  no  results.  We 
then  decided  to  re-arrange  our  work  and  divide  it  into  very 
much  smaller  items  than  heretofore,  arranging  the  parts  so 
that  they  could  be  machined  with  the  greatest  possible  sim- 
plicity, and  then  set  about  inquiring  tor  men,  not  machinists, 
and  the  following  advertisement  was  put  in  the  daily  papers: 

WANTED— Young  men  between  the  ages  of  20  and  30  years. 
Fair  wages  and  good  opportunities  for  advancement.  Men  ac- 
customed to  safe  making  or  carriage  making  preferred. 

The  first  day  following  (his  advertisement  we  obtained 
twelve  out  of  possibly  thirty  applicants.  They  were  selected 
largely  because  of  their  former  experience,  and  somewhat 
upon  their  personality,  personal  appearance  and  address. 
These  twelve  men  were  placed,  one  In  each  of  twelve  depart- 
ments, with  instructions  to  the  foremen  as  to  the  pieces  they 

*  I'npcr  loifl  lioforo  llic  Nnlloiinl  Slaclilnc  Tool  Builders'  Convon- 
tloii.   Now   Vork.  October  Iti,   1!I0!I. 
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should  be  taught  how  to  produce.  AVe  found  that  h.v  this 
method  the  first  installment  of  twelve  were  readily  assimilated. 
so  that  within  one  month  we  were  ready  for  similar  installment. 
Now  I  will  give  you  an  idea  as  to  how  we  proceeded  in  the 
matter:  We  arranged  with  a  first-class  machinist  who  has 
been  with  us  a  long  time,  in  whom  we  have  a  great  deal  of 
confidence,  and  who  possesses  the  art  of  knowing  how  to  teach, 
to  go  from  one  man  to  another,  see  how  he  was  performing 
his  part  of  the  work,  set  him  right  when  he  was  wrong,  and 
give  him  further  explanations  when  an  additional  piece  was 
added  to  the  work  he  had  already  been  taught.  All  of  this 
involved  the  installment  of  some  new  tools,  and  in  the  be- 
ginning a  slower  production;  but  as  these  young  men  became 
better  acquainted  with  the  work,  we  advanced  them  from  15 
cents  to  171^  cents  per  hour,  and  some  of  them  to  20  cents 
per  hour,  and  it  now  appears  that  quite  a  number  of  them 
within  a  very  short  time  may  be  advanced  to  221/,  cents,  from 
that  to  25  cents,  and  so  on.  As  this  advance  takes  place,  they 
will,  of  course,  have  been  taught  how  to  do  additional  pieces. 
All  of  this  taxes  the  patience  of  the  foremen  quite  consider- 
ably, and  results  of  course  in  more  spoiled  pieces  of  work,  but 
the  final  result  of  obtaining  a  sufficient  number  of  men  to 
run  the  establishment  is  brought  about.  There  is  the  further 
advantage  that  men  with  the  limited  knowledge  that  these 
men  must  necessarily  have,  do  not  have  the  confidence  to 
change  into  other  shops  so  readily  as  the  regular  machinist. 

There  is  another  reason  why  machinists  are  so  scarce,  and 
that  is  the  many  fields  to  which  they  are  called,  and  which 
fields  do  not  make  machinists.  Let  anyone  call  to  mind  how 
many  machinists  are  now  employed  in  hotels  and  large  office 
buildings  for  running  the  elevators  and  electric  light  plants; 
how  many  are  now  taken  for  street  railroads;  besides  all 
those  who  are  taken  into  the  office  and  drawing  rooms  or  who 
are  sent  out  on  the  road.  Every  consumer  of  machinists 
should  be  a  producer;  in  the  trades  mentioned  they  are  not 
producers,  and  consequently  it  is  advisable  for  every  machine 
shop,  regardless  of  business  conditions,  to  start  more  be- 
ginners than  they  need.  The  shop  itself  will  require  an  in- 
creased number  when  the  beginners  graduate;  some  will  drop 
out,  some  will  be  dropped,  and  others  will  be  enticed  into  new 
enterprises  which  must  have  machinists  ready-made.  Be- 
ginners once  obtained  should  be  encouraged  at  every  step. 
They  should  be  given  as  little  disagreeable  work  to  do  as 
practicable.  They  should  be  given  the  best  work  that  they  are 
capable  of  doing.  They  should  be  made  machinists  at  once 
if  their  capabilities  permit  of  it.  A  vacancy  for  even  one 
hour  In  a  higher  place  should  be  filled  for  that  hour  by  one 
from  a  lower  place.  All  the  employes  should  be  given  all  the 
encouragement  possible  that  would  take  them  into  night 
schools,  trade  schools  and  correspondence  schools.  Whgrever 
there  is  a  serious  shortage  the  men  in  your  employment 
should  be  asked  to  invite  any  of  their  acquaintances  to  make 
application  for  employment  in  the  machine  shop. 

To  carry  out  the  above  recommendations  it  is  necessary  to 
make  the  machine  shop  something  of  a  school.  It  is  not 
likely  that  young  men  with  a  very  limited  knowledge  of  the 
machine  making  business  will  know  just  where  the  points  of 
excellence  are  wanted,  and  in  order  to  place  the  matter  be- 
fore them  permanently,  rather  than  to  depend  upon  their 
foreman  telling  them,  certain  instructions,  which  are  issued 
in  any  event  to  the  inspectors,  should  be  issued  to  each  and 
every  one  of  the  men  in  the  establishment,  or  if  not,  then  at 
least  they  should  be  hung  in  such  a  position  that  each  and 
every  man  and  boy  may  read  them. 

Very  strict  orders  should  be  given  to  all  foremen  and  super- 
intendents to  make  every  endeavor  to  retain  any  man  who 
wants  to  leave,  or  anyone  they  are  inclined  to  discharge.  This 
is  of  the  utmost  importance,  as  otherwise  it  keeps  a  regular 
stream  of  men  coming  into  the  place  and  leaving  it.  One  of 
the  manufacturers  in  Detroit  told  me  a  few  days  ago  that  he 
was  obliged  to  discharge  and  take  on  seven  hundred  and  fifty 
men  every  month.  It  is  not  to  be  expected  that  we  can  create 
machinists  in  a  short  space  of  time  without  giving  the  method 
of  doing  it  a  great  deal  of  care,  and  unless  the  man  .is  a 
drunkard,  or  has  an  exceedingly  bad  disposition,  good  treat- 
ment and  a  sufficient  amount  of  tact  and  patience  will  retain 
a.  great  many  who  are  otherwise  discharged. 


MACHINE  SHOP  PRACTICE* 


JIG  AND  DIE  WORK  IN  THE  BENCH  LATHE— 1 

A.  L.  MONKADt 

In  the  manufacture  of  fine  machinery,  and  for  the  finer 
work  of  the  tool-room,  the  bench  lathe  is  found  invaluable, 
as  the  ordinary  engine  lathe  is  too  large  and  unwieldy  for 
this  class  of  work.  As  the  bench  lathe  is  used  exclusively 
for  light  precision  work,  it  is  made  with  great  accuracy,  and 
it  is  usually  equipped  with  milling,  grinding,  screw-cutting 
and  other  attachments  which  make  it  suitable  tor  a  wide 
lange  of  work.    As  an  example  of  the  kind  of  work  for  which 
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Pigs.  1  to  6.    Die  and  Jigs  for  DriWng  it 

the  bench  lathe  is  adapted,  we  have  selected  and  will  describe 
in  detail  the  way  in  which  two  small  jigs  are  made,  which 
are  to  be  used  for  drilling  the  holes  h  in  the  die  shown  in 
Fig.  1.  As  the  inner  half  of  each  of  these  holes  is  enlarged, 
the  drilling  is  done  from  each  side  of  the  die,  the  jigs  A  and 
B  being  inserted  as  shown  in  Figs.  2  and  3,  respectively.  Jig 
A  is  used  for  the  larger  holes,  and  B  for  the  smaller  ones. 
These  jigs,  which  are  shown  in  detail  in  Figs.  5  and  6,  are 
made  of  brass.  While  they  are  being  turned,  they  are  held 
in  a  universal  chuck  screwed  on  the  bench  lathe  spindle.  The 
shoulder  on  jig  B  is  fitted  accurately  to  the  recess  6  in  the 
die,  and  the  body  of  jig  A  is  also  turned  to  a  close  fit  for  the 
hole  a.  In  order  to  bore  the  holes  in  each  of  these  jigs  in 
exactly   the   same   relative   positions,   a   steel   master-plate   D 


Figs.  7  and  8.    Master  Plate  and  Attached  Piece  used  in  drilling 
Holes  in  Jigs,  Figs.  5  and  6 

(Fig.  7)  is  first  made,  the  use  of  which  will  be  explained 
presently.  This  plate  should  be  first  turned  in  an  engine 
lathe;  it  is  then  strapped  to  the  face-plate  F  of  the  bench 
lathe  (Fig.  9),  and  both  sides  are  faced  so  that  they  are 
exactly  parallel.  The  outside  of  the  master-plate  should  be 
set  perfectly  true  by  the  use  of  a  test  indicator,  after  which  a 
central  hole  E  is  bored  and  reamed  to  fit  a  plug  gage  0.050 
inch  in  diameter;  The  master-plate  is  then  removed,  and  the 
four  outer  holes  shown  in  the  end  view  are  laid  out  from  the 
center  hole  to  the  dimensions  given  in  Figs.  5  and  6.  The 
centers  of  these  holes  are  next  drilled  and  tapped  for  1/32-inch 
screws,  which  are  to  be  used  for  holding  indicator  buttons  in 
place.    These  buttons  are  small  cylindrical  pieces  which  are 


•  With  Shop  Operation  Sheet  Supplement. 
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used  by  lool-maUoi's  lur  iiccunitely  locating  work.  Four  of 
tlu>  buttons  are  fastened  to  the  plate  with  small  screws,  and 
then  by  working  from  a  plug  in  the  central  hole,  the  buttons 
are  shifted  until  their  center  distances  exactly  coincide  to 
those  given  in  Figs.  5  and  6.  When  the  buttons  are  accu- 
rately set,  the  master-plate  Is  again  strapped  to  the  face-plate, 
and  a  tt'st  indicator  is  used  to  set  one  of  the  buttons  per- 
fectly true.  This  one  is  then  removed  so  that  a  hole  may  be 
bored  and  reamed.  In  the  same  way  the  other  throe  holes 
are  borid  and  reamed,  and  the  size  of  each  is  made  to  coin- 
cide with  that  of  the  central  hole  E.  It  will  be  seen  that  if 
the  buttons  are  accurately  set,  the  center  distances  of  the 
holes  will  also  be  accurate,  as  they  are  bored  concentric  with 
the  buttons.  A  piece  of  wire  0  (Fig.  4)  is  next  turned  to  fit 
the  taper  hole  in  a  collet,  as  shown,  after  which  both  the 
collet  and  wire  are  placed  in  the  lathe  spindle,  the  face-plate 
is  removed,  and  the  end  of  the  wire  is  turned  to  a  close  fit 
for  the  holes  in  the  master-plate.  The  face-plate  is  again 
screwed  on  the  lathe  spindle,  and  the  master-plate  is  strapped 
to  it  with  the  wire  plug  C  in  its  center  hole.  The  recess  d 
(Fig.  7)  is  now  turned  in  the  plate  after  which  it  is  removed 
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Flgr.  9.    Master  Plate  and  Jig  strapped  to  Face-plate 

SO  that  the  four  3/16-inch  screw  holes  shown  may  be  drilled 
and  tapped  in  its  outer  flange.  A  brass  piece  G  (Fig.  8)  is 
next  turned  and  a  shoulder  is  formed  on  it  which  is  an  accu- 
rate fit  in  the  recess  d  in  the  master-plate.  Four  elongated 
holes  are  also  milled  in  a  piece  O  to  match  the  holes  in  the 
flange  of  the  master-plate.  Piece  G  is  then  fastened  to  the 
master-plate,  and  the  latter  is  strapped  to  the  face-plate  of  the 
lathe,  with  the  wire  plug  C  in  its  central  hole.  A  recess  is 
then  bored  in  G  to  an  accurate  fit  for  the  small  end  of  jig  A, 
which  is  then  soldered  to  G  while  the  tail  center  is  against 
the  end,  as  shown  in  Fig.  9.  The  master-plate  is  now  shifted 
so  that  one  of  the  four  outer  holes  fits  over  the  wire  plug  in 
the  spindle.  When  the  master-plate  is  changed  to  a  new  posi- 
tion, care  should  be  taken  to  see  that  no  dirt  or  chips  get 
between  it  and  the  face-plate,  as  these  would,  of  course,  impair 
the  accuracy  of  the  work.  One  of  the  four  holes  is  now  bored, 
reamed  and  counterbored  in  jig  A.  In  the  same  manner  the 
remaining  three  holes  are  finished,  and,  obviously,  their  loca- 
tion will  correspond  to  the  holes  in  the  master-plate.  When 
the  holes  are  finished,  the  jig  is  easily  removed  by  turning 
off  the  solder  with  a  side  tool.  The  master-plate  should  now 
be  placed  in  Its  central  position  and  a  larger  recess  turned  in 
O  to  fit  the  shoulder  on  jig  B.  This  jig  is  then  soldered  to  J, 
and  four  holes  are  drilled  in  it  in  the  same  manner  as  de- 
scribed for  jig  A.  In  a  continuation  of  this  article,  a  method 
of  drilling  holes  in  a  hardened  die,  which  was  employed  for 
special  reasons,  and  also  the  way  in  which  the  drilled  holes 
are  ground,  will  be  explained. 

*     *     • 
Plans  have  been  approved  by  the  Swiss  State  Railways  for 
building  the  Hauenstein  Railway,  which  will  shorten  the  route 
from  St.  Ootihard  to  Basilea  by  about  10  miles. 


INDUSTRIAL    EDUCATION-INCREASING    THE 

SUPPLY  AND  EFFICIENCY  OF  MACHIN- 

ISTS-THE    CINCINNATI   PLAN* 

F,  A.  OlillBKI 

The  rapid  development  of  the  manufacturing  interests  of 
our  country  during  the  past  decade,  particularly  in  the  metal- 
working  lines,  Is  yearly  Increasing  the  problem  of  finding  an 
adequate  supply  of  labor,  and  of  a  proper  degree  of  efficiency. 
The  system  of  education  in  this  country  has  not,  until  the 
recent  past,  taken  cognizance  of  the  change  of  the  require- 
ments of  labor  that  has  come  about  through  this  industrial 
development.  Manufacturers  have  for  some  time  realized 
that  the  efficiency  of  the  labor  that  offers  itself  for  employ- 
ment is  not  as  high  as  it  should  be.  To  a  large  extent  this 
is  due  to  the  fact  that  the  great  majority  of  applicants  have 
not  gone  beyond  the  elementary  schools,  and  are  not  prepared 
to  meet  the  problems  ,that  confront  them  upon  entering  the 
manufacturing  establishments.  The  courses  of  these  ele- 
mentary schools,  have  not  been  such  as  to  hold  the  interest 
of  the  boys,  a  great  many  leaving  the  schools  entirely  too 
young  and  with  a  very  poor  foundation  even  in  the  rudiments 
of  education. 

Manufacturing  processes  are  becoming  more  highly  organ- 
ized and  while  there  is  a  greater  subdivision  of  labor,  I  be- 
lieve It  is  true  that  we  need  a  working  force  to-day  of  greater 
general  Intelligence  than  in  the  days  when  simpler  machines 
and  simpler  processes  were  employed  in  producing  our  work. 
A  careful  analysis  of  the  conditions  In  any  manufacturing 
plant,  will  reveal  a  tremendous  waste,  because  of  the  abuse  of 
machinery  and  tools,  a  low  standard  of  work,  spoiled  pieces, 
etc.,  a  great  part  of  which  waste  could  be  eliminated  if  there 
were  a  higher  degree  of  Intelligence  on  the  part  of  the 
workmen. 

America  has  led  the  world  industrially,  because  of  the 
natural  advantages  of  a  large  home  market,  and  of  its  superior 
advantages  as  to  cost  of  raw  materials.  Europe  and  notably 
Germany,  largely  offset  our  natural  advantages  by  a  superior 
training  of  its  employes.  Our  advantages  as  to  sources  of  raw 
materials  are  lessening  year  by  year.  If  we  are  to  increase 
our  home  and  foreign  trade  we  must  train  our  employes  bet- 
ter. The  movement  to  this  end  has  begun,  and  I  am  asked 
to  speak  to  you  more  specifically  as  to  what  has  been  done 
in  Cincinnati. 

Cincinnati  has  the  oldest  mechanics'  institute  in  this 
country.  This  Institution,  with  its  night  classes,  has  been 
doing  pioneer  work  along  these  lines  for  many  years.  It  Is, 
however,  not  a  natural  condition  for  young  men  to  be  com- 
pelled to  get  their  education  In  this  way.  Boys  attending 
these  schools,  tired  out  from  the  day's  work,  cannot  make 
the  progress  that  they  should,  and  often  become  discouraged. 

About  four  years  ago  the  Board  of  Education  of  Cin- 
cinnati established  manual  training  in  the  elementary  grades. 
Two  magnificent  technological  high  schools  are  about  com- 
pleted, and  In  these  schools  such  training  will  be  given  as 
will  be  exceedingly  useful  to  the  boys,  as  they  subsequently 
enter  manufacturing  establishments.  The  courses  comprise 
woodworking,  metal  working,  foundry  work,  mechanical  draw- 
ing, and  such  allied  branches  as  physics,  chemistry,  etc. 

You  all  know  about  the  cooperative  course  for  engineering 
established  three  years  ago  at  the  University  of  Cincinnati,  in 
which  boys  who  have  passed  through  the  high  schools  can 
enter  this  six-year  course,  working  one  week  at  the  shop,  and 
one  week  at  the  university,  earning,  during  the  period  of  six 
years,  about  $1,800.  About  200  of  these  boys  are  now  em- 
ployed in  Cincinnati  shops.  While  there  arc  exceptions  to 
the  rule,  as  a  class,  these  boys  have  surprised  their  employers 
as  to  the  character  and  quality  of  work  they  arc  able  to  do. 
In  fact,  the  experience  has  been  very  satisfactory.  Right  in  the 
beginning  there  was  considerable  skepticism  on  the  part  of 
the  manufacturers  and  a  reluctance  to  accept  these  boys. 
The  shops  to-day  are  offering  to  take  on  more  new  men  than 
the  university  facilities  can  take  care  of  at  present. 

In  our  own  plant,  we  have  found  some  of  these  boys  avail- 
able for  some  of  our  difficult  work,  and  this  Is  also  true  in 
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other  shops.  I  call  attention  to  this  because  the  experience 
with  these  engineering  students  has  practically  demonstrated 
to  the  Cincinnati  manufacturers  the  value  of  educated  and 
properly  trained  young  men.  The  great  mass  of  our  employes, 
however,  in  the  future,  as  in  the  past,  will  be  supplied  from 
those  who  only  complete  the  elementary  courses. 

About  three  years  ago  the  firm  of  Houston,  Stanwood  & 
Gamble  established  a  school  in  their  own  shop,  giving  in- 
structions to  their  apprentices  during  shop  hours.  Their  ex- 
perience was  so  profitable  that  about  a  year  later  the  Cincin- 
nati Milling  Machine  Co.  established  a  similar  school.  We 
first  attempted  to  operate  this  school  at  night,  but  because 
of  the  difficulty  of  insuring  an  attendance  on  the  part  of  the 
boys,  we  soon  decided  to  also  operate  this  school  during  work- 
ing hours.  These  two  schools  were  noticed  by  other  manu- 
facturers, and  were  also  brought  to  the  attention  of  the  Board 
of  Education.  After  a  number  of  conferences  between  the 
manufacturers  and  the  members  of  the  Board  of  Education 
It  was  decided,  beginning  with  September,  to  operate  a  con- 
tinuation school  under  the  auspices  and  at  the  expense  of  the 
Board  of  Education.  It  was  agreed  by  the  manufacturers 
that  they  would  send  their  apprentices  and  other  young  men 
to  this  school  four  hours  per  week,  paying  regular  wages 
while  the  boys  were  in  attendance.  Over  200  boys  are  now 
enrolled  and  as  fast  as  additional  teachers  can  be  provided, 
there  is  no  doubt  that  this  enrollment  will  be  very  greatly 
enlarged.  You  must  remember  that  at  present  the  boys  that 
attend  the  Cincinnati  school  are  all  employed  in  machine 
shops.  The  course  has  not  yet  been  brought  to  embrace  the 
other  industries  in  Cincinnati.  These  classes  of  this  continua- 
tion school  are  limited  to  about  20  boys.  They  are  taught 
elementary  and  higher  mathematics,  including  problems  in 
geometry  and  trigonometry.  The  whole  plan  of  the  school  is 
to  teach  directly  the  problems  that  the  boy  encounters  in  the 
shop.  The  catalogues  and  blue-prints  of  the  machine  manu- 
facturers of  Cincinnati  are  the  text-books,  and  through  the 
cooperation  of  the  superintendents  and  engineers  employed 
in  the  shops  of  Cincinnati,  the  work  done  at  this  school  to-day 
is  probably  more  practical  and  more  effective  than  of  any 
school  in  this  country  and  Europe. 

The  efficiency  of  these  boys  in  the  shop  is  already  showing 
substantial  Improvement,  and  will  increase  as  the  teaching 
force  and  courses  at  this  continuation  school  are  amplified. 

So  much  for  the  efficiency.  Now  as  to  the  increase  in  the 
supply  of  labor.  It  was  formerly  exceedingly  difficult  to  se- 
cure a  sufficient  number  of  candidates  for  apprenticeships. 
You  can  readily  see  that  parents  whose  attention  is  now 
called  to  this  new  plan  appreciate  at  once  that  here  is  an 
opportunity  for  their  sons  to  learn  a  trade,  and  at  the  same 
time  to  supplement  their  education.  It  also  appeals  to  the 
boy.  He  wants  to  go  to  work,  and  while  heretofore  he  has 
been  indifferent  to  his  studies  at  school,  he  now  finds  Instruc- 
tion that  is  alive  wath  interest.  The  supply,  therefore,  of 
young  men  to  learn  the  trade  is  more  than  sufficient.  So 
much  already  has  been  accomplished  that  I  look  forward  to 
the  future  with  much  hopefulness,  and  I  sincerely  trust  that 
other  communities  will  rapidly  imitate  Cincinnati. 

Let  me  repeat,  that  the  big  problem  before  manufacturers 
of  this  country  is  to  secure  a  larger  and  more  efficient  supply 
of  labor.     Industrial  education  is  the  remedy. 

*     •     * 

Youcg  (college)  men  who  work  in  any  first-class  establish- 
ment find  that  men  who  cannot  talk  grammatically,  that  men 
who  chew  tobacco,  slouch  along  the  street  with  greasy  over- 
alls on,  who  hardly  look  up,  who  are  scarcely  willing  to  speak 
to  you  politely  as  you  go  along,  are  intellectually  as  clear  as 
they  are.  That  is  what  the  young  men  learn.  I  remember 
very  distinctly  the  perfectly  astonishing  awakening  at  the 
end  of  six  month  of  my  apprenticeship,  when  I  discovered 
that  there  were  three  men  in  the  paintshop,  I  being  the  fourth, 
who  were  all  smarter  than  I  was.  Now  when  a  young  man 
gets  it  clearly  in  his  head  that  he  is  made  of  the  same  clay 
as  those  other  men,  then  his  only  hope,  not  to  be  outstripped, 
is  in  better  education.  He  sees  clearly  enough,  if  he  uses  his 
eyes,  that  it  is  energy,  grit,  pluck,  determination,  ability  to 
stick  to  it,  character,  which  makes  success  in  the  manufactur- 
ing and  In  the  engineering  world. — F.  W.  Taylor. 


INDUSTRIAL    EDUCATION-IKCEEASING    THE 

SUPPLY  AND  EFFICIENCY  OP  MACHIN- 

ISTS-THB    FITCHBURG    PLAN* 

M.  A.  COOLIDGEt 

The  FitchburgJ  plan  of  cooperative  education,  or  cooperative 
industrial  education,  as  applied  to  mechanics,  is  an  arrange- 
ment between  the  high  school  and  the  manufacturers  of  metal 
machinery,  saws,  engines,  pumps  and  condensers,  and  other 
metal  products,  for  a  four  years'  course  of  apprenticeship,  the 
first  year  all  school  work,  the  next  three  years  school  and 
shop  work,  one  week  in  school  and  one  week  in  the  shop.  The 
boys  work  in  pairs — as  an  example,  if  a  sBop  takes  eight  ap- 
prentices it  has  four  working  at  all  times.  The  boy  going  to 
work  next  week  goes  to  the  shops  on  Saturday  before  closing 
time,  for  an  hour  or  half  hour,  according  to  the  nature  of  the 
work,  and  watches  the  job  his  alternate  is  on,  and  then  is 
prepared  to  take  up  on  Monday  morning  the  operations  he 
has  previously  made  himself  familiar  with,  having  obtained 
the  additional  information  he  may  need  from  his  foreman. 

When  the  shops  are  able  to  take  a  sufficient  number  of 
operatives  under  this  system,  the  course  can  be  very  much 
improved,  we  believe,  by  a  special  instructor  in  each  shop 
whose  only  duty  will  be  to  attend  to  his  boys,  giving  them  all 
the  time  and  attention  necessary.  We  expect  to  carry  out 
this  feature  shortly. 

The  Fitchburg  plan  differs  from  the  trade  school  idea  where 
any  student  may  enter  and  go  wholly  through  a  three  years' 
course  without  regard  to  his  mechanical  ability  or  fitness  for 
such  work,  whereas  we  drop  out  the  dead  wood  and  try  to 
bring  out  every  boy  a  good,  high  grade  mechanic.  In  one 
trade  school  they  wanted  some  plumbing  done  in  the  school 
itself  and,  though  they  taught  plumbing  in  this  very  school, 
they  had  to  send  out  and  get  a  plumber  to  do  the  work.  With 
the  exception  of  the  Williamson  school  in  Philadelphia  it  is, 
as  far  as  I  have  heard,  the  only  one  where  the  shop  part  is 
made  at  all  prominent. 

Manual  training  schools  have  also  failed  in  their  effort  to 
do  practical  work  along  the  line  of  the  Fitchburg  plan  pri- 
marily, I  believe,  for  two  reasons:  They  have  failed  to  put 
the  shop  part  on  an  equality  with  the  academic  and  were  not 
able  to  work  under  real  commercial  conditions.  Under  the 
Fitchburg  plan  the  boys  are  paid  for  their  time  in  the  shops 
10  cents  per  hour  the  first  year,  11  cents  the  second  year,  and 
12^2  cents  the  third  year.  The  young  man  taking  this  course 
has  just  the  same  standing  in  the  high  school  on  the  football 
team,  athletics,  lectures,  and  all  advantages  as  the  other 
students  and  put  it  all  over  the  other  boys  by  always  having 
some  real  money  to  do  as  they  wish  with,  and  enjoying  that 
feeling  of  Independence,  human  in  us  all. 

The  apprenticeship  or  school  year  commences  July  1  and 
for  two  months  it  is  a  trial  period  exactly  the  same  as  in  our 
former  apprenticeship  systems.  If  the  boy  does  not  care  to 
continue  he  may  stop,  and  if  the  manufacturer  feels  that  he 
will  not  make  good  as  a  mechanic,  he  is  told  so.  If  he  con- 
tinues, he  is  under  the  same  apprenticeship  bond  to  go  through 
the  three  years'  course  as  formerly.  We  believe  this  form  of 
bond,  or  obligation,  is  just  as  valuable  as  formerly,  and  is 
kept  in  mind  by  the  apprentice  that  he  has  entered  Into  a 
business  agreement,  approved  and  guaranteed  by  his  parents. 

The  four  years'  course  follows: 

First  year,  all  school  work —  per  Week 

English   5 

Current  events;    industrial  history 2 

Arithmetic,  tables  and  simple  shop  problems 5 

Algebra   5 

Mechanics,   simple  machines 3 

Freehand  drawing  6 

Second  year,  school  and  shop  work — 

English    5 

Industrial  history,  civics,  American  history 3 

Shop  mathematics  7 

Physics    4 

Mechanism   5 

Freehand  and  mechanical  drawing 6 

Third  year,  school  and  shop  work — 

English  and  industrial  history 5 
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Sliop  uiatlii'inutk'S   5 

Physics    4 

Chemistry   4 

First  nid  to  injured 1 

Mechanism    5 

Freeliiind  and  mechanical  drawing 6 

Fonrlh  .voar,  scliool  and  shop  work — 

Englisli    5 

Shop  niathenial iis   5 

Physics,  electricity    4 

Chemistry   4 

Commercial   geography  and    bnsiness  methods 2 

Mechanism   4 

Freehand  and  mechanical  drawing 6 

Tlie  above  scheduled  studies,  detailed  as  follows,  show  how 
interesting  and  instructive  the  school  work  may  be  made: 

English:  Throughout  the  four  years'  course  in  order  that  he 
may  speak  and  write  intelligently,  forms  of  business  papers, 
shop  terms  and  spelling. 

Mathematics:  Simple  tables,  lengths,  areas,  volumes,  metric 
system,  circular  measure.  General  shop  mathematics  dealing 
with  problems  on  cutting  speeds  and  feeds,  gearing,  belting, 
strength  of  material.  Algebra  to  facilitate  in  working  out 
shop  formulas. 

Mechanism:  Parts  and  construction  of  different  shop  tools, 
gearing,  cutting  threads,  forms  and  action  of  cutting  tools. 

Freehand  drawing:    For  quick  shop  sketching. 

Mechanical  drawing:  To  help  in  reading  blue-prints  and 
make  up  shop  drawings  if  necessary. 

Industrial  history:  History  of  iron  industry,  factory  sys- 
tem and  labor  problems,  new  inventions,  reading  mechanical 
journals  to  keep  in  touch  with  progress  in  mechanical  affairs. 

Physics  and  chemistry:  As  applied  to  everyday  shop  prac- 
tice, simple  and  common  methods  of  testing  iron  and  steel, 
hardening  and  tempering. 

Commercial  geography:  Centers  of  machine  manufacture, 
source  and  cost  of  materials,  labor  conditions,  railroad  sys- 
tems, waterways  and  cost  of  transportation. 

William  B.  Hunter,  a  technology  man,  with  ten  years  prac- 
tical shop  experience,  is  the  special  instructor  in  charge  of 
this  work,  and  the  subjects  taught  in  the  course  as  just  out- 
lined are  from  special  text  books  following  the  shop  work 
very  closely,  cutting  out  the  old  academic  studies  entirely. 

Joseph  G.  Edgerly,  for  thirty-five  years  superintendent  of  the 
Fitchburg  schools,  has  done  everything  possible  to  make  this 
cooperative  plan  a  success,  and  it  has  proved,  up  to  date,  that 
this  idea  as  outlined  is  the  best  course  along  cooperative  lines. 

The  city  authorities,  high  school  committee,  high  school 
principal,  teachers,  citizens,  and  various  organizations,  have 
done  all  possible  to  make  it  such  a  success  that  the  appren- 
tices, their  parents,  and  the  manufacturers  seem  pretty  well 
satisfied  that  here  is  a  line  of  study  and  work  on  an  actual 
commercial  educational  basis. 

The  scheme  is  adopted  and  worked  out  to  fit  our  conditions 
along  University  of  Cincinnati  lines,  as  conducted  by  Prof. 
Herman  Schneider,  to  whom  we  owe  a  great  courtesy  for  the 
attention  he  has  shown  us. 


HOW  JOHNNY  FORCED  IMPROVEMENTS 

E.  B.  GAFKEY* 

At  one  time  when  the  writer  was  roving  around  the  eastern 
part  of  the  United  States,  he  happened  to  find  a  position  with 
a  firm  that  manufactured  a  line  of  small  machinery  and  fac- 
tory supplies.  The  man  that  built  the  shop  had  the  foresight 
to  take  advantage  of  an  unfavorable  location,  for  the  factory 
was  located  on  the  side  of  a  hill,  with  the  railroad  siding  on 
top.  The  shop  was  two  stories  high  on  the  railroad  side,  and 
four  In  the  rear.  Our  heavy  tools,  erecting  and  shipping 
rooms  were  on  a  level  with  the  shipping  platform,  while  the 
light  tools  were  placed  in  the  two  stories  below  and  were  con- 
nected with  the  receiving  platform  by  slides  or  chutes  lined 
with  light  tank  plates.  The  company  used  a  vast  quantity  of 
small  castings  and  forgings,  which  they  did  not  make.  These 
were  received  in  barrels  and  bo.xes  which  w-ere  unloaded  from 
the  cars  to  the  platform  and  thence  down  the  slides  to  their 
respective  departments  where  they  were  machined,  finished, 
and  placed  in  storage  bins  for  use  when  wanted. 

Our  superintendent  was  a  man,  who,  according  to  the  way 
he  talked,  had  never  had  a  man  in  his  employ  who  had  ever 
done  a  fair  day's  work   for  the  firm.     He  said   they  always 


worked  and  walked  as  though  they  were  going  to  a  funeral; 
but  as  no  one  paid  any  attention  to  him,  we  took  It  for 
granted  that  he  was  a  natural  grumbler,  and  let  it  go  at 
that.  However,  one  day  things  took  a  change,  and  It  all  hap- 
pened on  account  of  a  small  casting  and  a  sharp  order  to 
hurry  up,  and  the  order  di<lirt  come  from  the  superintendent 
either.  That  particular  day  my  partner  and  myself  were 
assembling  a  machine,  when  one  of  the  parts  used  proved  to 
be  defective,  and  our  helper,  whose  name  was  Johnny,  was 
told  to  go  downstairs  and  get  another,  and  to  be  quick  about 
it.  He  was  quick,  all  right.  Instead  of  going  down  the  elevator 
or  stairs,  of  which  there  were  two  of  each,  he  went  into  the 
gangway  at  the  top  of  the  chutes  where  someone  had  left  a 
scoop.  Here  was  a  chance.  What's  the  use  of  going  down 
two  flights  of  stairs  or  waiting  for  a  pokey  elevator?  Why 
not  slide  down?    So  suiting  the  action  to  the  word,  he  seized 
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"The  superintendent  tried  to  dodg:e.  but  couldn't  make  it,  and  Johnny 
caught  him  juat  below  the  midship  section" 

the  scoop,  and  after  firmly  seating  himself  therein,  he  placed 
the  casting  in  his  lap  and  "cut  loose."  Well,  I  suppose  every- 
thing would  have  been  all  right,  but  when  Johnny  reached  the 
bottom  he  had  attained  a  speed  of  about  fifty  miles  an  hour, 
and  it  happened,  at  that  instant,  that  the  superintendent  was 
just  in  the  act  of  crossing  his  path.  The  superintendent  tried 
to  dodge,  but  couldn't  make  it,  and  Johnny  caught  him  just 
below  the  midship  section.  The  next  instant  there  was  a 
deafening  crash  as  superintendent  and  Johnny  landed  in  a 
pile  of  empty  barrels  stored  near  by.  About  two  seconds 
later,  Tom,  the  foreman  of  that  floor  appeared  with  "What 
the  h — 1  is  that  leather-headed  clerk  sending  material 
down  here  for  without  letting  me  know?"  But  there  was  no- 
material  in  sight.  Johnny  managed  to  get  out  of  the  wreck 
first,  and  then  stood  in  open-mouthed  wonder,  his  eyes  as  big 
as  moons,  expecting  to  get  fired;  but  nothing  of  the  kind 
happened.  The  superintendent,  with  Tom's  help,  managed 
to  scramble  to  his  feet,  and  as  he  shook  the  loose  barrel  hoops 
from  his  person,  straightened  up  as  far  as  his  one  unbroken 

suspender  would  allow  and  says,  "Well,  I'll  be  d d.    There 

is  nothing  so  important  around  here  that  any  one  has  got  to 
be  so  quick  that  they  have  to  use  that  blamed  slide." 

Johnny  got  his  casting  and  returned,  while  the  superinten- 
dent went  home  to  change  his  dishevelled  appearance,  but 
inside  of  fifteen  minutes  after  the  affair  happened,  the  ship- 
ping clerk  posted  two  big,  glaring  notices  about  the  danger 
of  using  the  slides,  and  that  afternoon  the  millwright  put  up 
a  sliding  gate  in  front  of  them,  with  an  electric  bell  at  the 
bottom  that  would  always  ring  wlien  the  gate  was  up.  But 
that  was  not  all.  The  next  day,  a  gang  of  electricians  appeared 
on  the  scene  and  installed  a  complete  telephone  system  con- 
necting the  different  departments. 

One  day  shortly  after,  my  foreman  came  to  me  and  said: 
"Ted,  that  helper  of  yours  deserves  a  medal.  By  using  the 
superintendent  to  break  up  a  few  old  barrels,  he  got  more 
improvements  In  five  minutes  than  all  the  foremen  in  tlie 
shop  have  been  able  to  get  in  the  last  five  years."  We  never 
heard  any  more  talk  of  "moving  faster"  from  the  superin- 
tendent. 


LETTERS  UPON  PRACTICAL  SUBJECTS 


Articles  contributed  to  Machinebt  •with  the  expectation  of  payment  must  be  submitted  exclusively 


DEFECTS  IN  JIG  DESIGN 
The  first  consideration  of  the  jig  designer  should  be  to  de- 
termine what  degree  of  accuracy  is  absolutely  essential  in 
the  part  that  is  going  to  be  produced  and  also  whether  abso- 
lute interchangeability  is  necessary.  This  information  will 
be  a  guide  for  the  economical  production  of  the  jig.  The 
designer  should  also  consider  any  operations  which  are  to 
be  performed  on  the  work  prior  to  the  one  for  which  the  jig 
under  consideration  is  intended;  for  while  this  preliminary 
machining  may  not  need  to  be  accurately  done,  inaccuracy  or 
ununiformity  may  result  in  improperly  locating  the  work  in 
the  next  jig,  which  should  be  so  designed  as  to  locate  the 
part  with  the  required  accuracy.  The  writer's  experience  is 
that  many  jigs  have  been  designed  by  those  who  have  not 
considered  the  points  mentioned  in  the  foregoing. 

Again,  the  locating  parts  of  any  jig  should  be  such  as  to 
allow  as  wide  a  range  of  inaccuracy  on  any  preceding  opera- 
tion which  may  be  performed,  as  is  compatible  in  the  part. 
For  example,  if  the  part  has  to  be  turned  to  say  a  limit  of 
0.001  inch,  it  will  require  more  skill  and  time  than  if  a  limit 
of  0.005  of  an  inch  is  allowable.  Again,  as  far  as  practicable, 
the  portion  of  the  work  that  requires  to  be  the  most  accurate 
should  be  used  in  locating  it  in  the  jig  for  the  succeeding 
operation.    Often  a  surface  is  selected  to  locate  from  which. 
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Fig.  1.    Work  which  is  tnUIed  as  indicated  at  E 

in  consequence,  has  to  be  machined  to  an  accurate  limit,  but 
which  accuracy  otherwise  would  be  unnecessary.  This,  of 
course,  only  adds  to  the  cost  of  production.  After  consider- 
ing the  points  mentioned,  the  best  method  of  arranging  the 
details  of  the  jig  so  that  it  has  as  few  dimensions  as  possible 
requiring  absolute  accuracy,  should  also  receive  attention. 
That  is,  the  jig  should  be  as  simple  as  possible,  and  still  be  so 


Pig.  2.    Defective  Design  of  Fixtmre  for  Holding  Piece  sho^en  in  Fig.  1 

designed  as  to  accurately  locate  the  parts  to  be  machined. 
Sometimes  jigs  are  so  designed  that  owing  to  the  arrangement 
of  the  details,  much  time  is  expended  in  making  test  pieces  to 
determine  their  accuracy. 

In  Figs.  2  and  3  are  shown  two  jig  designs  which  will  serve 
to  illustrate  the  points  we  have  in  mind.  The  part  for 
which  a  jig  is  required  is  shown  in  Fig.  1.  In  the  prelimi- 
nary machining  operation  the  work  is  turned  to  diameters 
A  and  B  and  to  lengths  C  and  D.     The  limit  of  accuracy  re- 


quired on  end  A  is  — 1/64,  or  any  diameter  from  1 39/64 
inch  as  a  minimum  to  1%  inch.  For  end  B  a  finer  limit  ot 
—  0.002  is  necessary,  so  that  this  end  should  be  used  as  the 
locating  part  for  the  next  operation;  viz.,  the  milling  out  of 
the  slot  E  which  must  be  central  with  the  part  B.    A  design 
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Fig.  3.    Fixture  ^rhich  will  hold  a  Number  of  Pieces,  Fig.  1,  properly, 
even  though  Diameters  of  Locating  Parts  vary 

such  as  shown  in  Fig.  2  is  not  uncommon  for  this  operation, 
and  with  it  fairly  accurate  results  will  be  secured;  but  if  we 
assume  that  the  locating  diameter  on  the  work  is  slightly 
small,  say  0.002  inch,  then  forcing  the  piece  over  to  one  side 
by  the  locking  screw  A  will  result  in  an  inaccuracy  in  the 
milling  operation.  The  locating  holes  B  must  be  the  exact 
size  of  the  locating  part  of  the  work,  and  unless  every  piece 
is  a  push  fit  (which  is  unnecessary  accuracy  in  the  part)  the 
location  is  not  accurate  as  the  work  is  clamped  against  a 
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Fig.  4.    The  Way  the  V-bloc]£s  for  the  Jig,  Pig.  3,  are  planed 

small  area  on  one  side  of  the  hole  and  the  point  of  the  set- 
screw  on  the  other.  This  can  be  avoided  by  locating  the 
part  against  V-blocks  as  shown  in  Fig.  3,  which  locate  each 
shank  central,  irrespective  of  the  variations  in  their  diam- 
eters. The  construction  of  this  jig  illustrates  the  points 
which  have  been  referred  to.  The  V-blocks  provide  four  lines 
of  contact,  and  the  part  is  secured  very  rigidly  in  a  central 
position  irrespective  of  the  variations  in  the  diameter  of  the 
locating  part.  This  jig,  though  more  expensive  than  the  one 
shown  in  Fig.  2,  is  quite  simple  in  its  construction.  A  cen- 
tral slot  is  machined  to  a  width  which'  need  not  be  to  any 
particular  dimension  as  the  steel  V-blocks  will  be  accurately 
fitted  to  this  slot.  Steel  plates  are  secured  to  the  ends  of  the 
jig  after  machining  the  slot  as  shown.  By  closing  these  ends 
after  the  slot  is  machined,  the  tool  has  a  clear  passage 
through,  which,  of  course,  would  be  impossible  were  the  ends 
cast  on.  The  V-blocks  are  planed  in  one  piece,  as  shown  in 
Fig.  4.  The  only  important  dimension  is  the  width  of  the 
block.  The  exact  position  ot  the  V  in  relation  to  the  sides 
is  immaterial  provided  that  after  the  blocks  have  been  sawed 
off  they  are  inserted  in  the  slot  in  the  jig  with  the  long  or 
short  sides  together.  To  avoid  trouble  from  this  source,  one 
side  of  the  slot  and  a  corresponding  side  on  the  blocks  should 
be  marked  to  ensure  the  correct  insertion  of  the  latter.  In 
the  event  of  a  design  requiring  the  V's  to  be  strictly  central 
with  the  sides,  the  cost  would,  of  course,  be  increased,  as 
much  more  care  would  be  required  in  machining.  The  jig 
shown  in  Fig.  3  is  for  holding  three  of  the  pieces  shown 
in  Fig.  1  at  one  time.  Obviously,  this  number  could  be  in- 
creased as  desired.  Contbibutok. 
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AN  ADJUSTABLE  STRAP 

One  c£  tho  neatest  aiul  mo&t  convenient  face-plate  straps 
that  I  have  seen  Is  shown  In  the  engraving.  How  tiresome 
it  Is  to  hunt  around  the  shop  after  blocks  and  pieces  of  the 
right  tieight  to  line  up  the  strap  to  a  parallel  position  with 
the  work  to  be  machined.  As  will  bo  seen,  the  rest  A  of  this 
strap  is  easily  adjusted  to  the  proper  height.  Another  desir- 
able   feature   is   that   the 
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oblong  hole  for  the  clamp 
bolt  permits  the  strap  to 
be  located  in  the  most  de- 
sirable position  by  slid- 
ing it  to  and  fro.  A  set 
of  these  straps  of  differ- 
ent sizes  can  be  made 
with  little  extra  expense, 
which  will  be  more  than 
offset  by  the  saving  in 
time.  The  strap  B  should 
be  made  of  tool  steel  so 
that  It  will  be  stiff,  and 
the  elongated  hole  should 
be  milled  to  fit  the  head 
of  the  bolt  C  in  order  to 
avoid  the  use  of  two 
wrenches  and  facilitate 
the  handling  of  the  work.  The  end  of  the  strap  is  drilled  and 
tapped  for  a  suitable  sized  screw  A,  which  has  a  shoe  on  the 
bottom  to  prevent  marking  the  face-plate.  This  shoe  is  held  in 
place  with  a  pin  to  keep  it  from  dropping  off.  A.  L.  Monrad. 
East  Hartford,  Conn. 
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An  Adjustable  Strap  or  Clamp  for 
the  Face-plate 


clear  up  to  the  shoulder.  When  the  face-plate  was  taken  off 
again,  the  gap  In  the  thread  was  nearly  filled  up  with  dirt 
and  chips  which  the  end  of  the  thread  had  scraped  out.  This 
spindle  will  always  clean  the  thread  ahead  of  Itself  and  it 
is  a  source  of  permanent  economy. 

We  take  it  for  granted  that  a  man  should  not  put  a  chuck 
or  face-plate  where  it  will  get  dirt  into  it,  but  that  does  not 
change  the  fact  that  he  will  do  it  just  the  same;  first  be- 
cause of  carelessness,  and  second  because  he  has  something 
else  to  do  besides  taking  care  of  the  tools.  Then  again,  even 
though  all  possible  care  is  used,  dirt  will  sometimes  get  Into 
the  threads  so  that  it  is  better  to  adopt  this  simple  method 
and  put  a  stop  to  all  future  troubles  in  this  line. 

Here  is  another  valable  pointer  concerning  threads.  In 
many  cases  where  case-hardened  finished  nuts  are  used  on 
soft  bolts  for  the  planer,  slotter,  milling  machine,  or  almost 
any  machine  in  the  shop  (especially  where  oil  is  used)  the 
finer  chips  will  accumulate  in  the  nut  with  the  result  that 
the  nuts  are  soon  tight,  and  someone  is  blamed  for  strain- 
ing the  bolt.  After  a  hand  die  is  run  over  the  bolt.  If  the- 
nut  is  still  tight,  some  have  been  known  to  get  the  tap 
and  try  to  put  it  through  the  case-hardened  nut.  Here  is- 
a  little  kink  that  will  overcome  the  difficulty:  Take  the  cor- 
ner of  a  file  and  file  a  notch  down  to  the  bottom  of  the 
thread  of  the  bolt  and  in  the  majority  of  cases  the  nut  will 
go  on  easily.  The  notch  does  not  need  to  be  large  enough 
to  damage  the  strength  of  the  thread  very  materially. 

Bridgeport,  Conn.  H.  E.  Wood. 


A  LATHE  SPINDLE  KINK 
There  is  one  very  simple  point  in  connection  with  the  manu- 
facture of  lathe  and  milling  machine  spindles  which  builders 
in  general   would   do  well   to  consider,   as   I   think   it  would 
result    in   great   good    to   the   Christianity   of 
machinists  and  toolmakers,  as  well  as  being  a 
profit   producer   to   users   of   these   machines. 
In  order  to  briefly  state  the  case  I  will  relate 
a  circumstance  that  occurred  in  actual  prac- 
tice, which  is  similar  to  several  others  of  my 
own  experience. 

A   new   lathe   had   been   in   the  shop   for   a 
considerable  time,  and  when  I  had  occasion  to 
put  the  face-plate  on  the  spindle  I  found  it  to 
go  extremely  tight,  in  fact  it  would  not  go  up 
to  the  shoulder,  which  was,  of  course,  aggra- 
vating and  also  a  hindrance  to  progress;  then 
I  proceeded  to  take  it  off  and  spend  about  five 
minutes  trying  to  clean  the  dirt  out  of  the 
internal  threads,  though  not  succeeding  very 
well.     I   finally   wound   up   by  getting  out  of 
patience  and  doing  the  job  with  the  face-plate 
standing    away    from    the    shoulder.      At    my 
first  opportunity  I  said  to  a  toolmaker:  "What 
is  your  private  opinion  as  to  the  proper  shape 
for  the  starting  end  of  a  thread  on  a  lathe  or 
milling  machine   spindle?"   to  which   he   re- 
plied:   "It's   a   small   question,    I    never   gave 
it    a    thought."      Then    I    told    him    of    my 
grievances    with    the    tight    face-plate    and    he    told    me    that 
when    that    lathe    came    into    the    shop    the   chuck    and    face- 
plate  both   went   on   all    right   and    it   was   his   opinion    that 
someone  must  have  strained  the  first  thread.     My  convictions 
on    the    subject    were    that    If    the    end    of    the    thread    were 
cut   off   straight   instead    of   being    left   wedge-shaped    (as    it 
commonly   is),   the   blunt   end   of   the   thread   would   scrape 
all   the  dirt   out   of   the   chuck   thread   as   It   entered;    there- 
fore there  would  be  no  dirt  left  to  wedge  in  the  thread,  which 
was   the   cause   of   the    tightness.     The   toolmaker   was   open 
for  conviction  and  asked  me  to  show  him,  so  I  took  a  small 
chisel   and   started   at   the   place   where    the   thread   came    to 
its   full   size   and   cut   out   a  piece   of   the   first   thread   about 
one  inch  long,  which  leftl  a  gap  or  open  space  In  the  thread. 
We  then  put  the  face-plate  on  and   found    (hat  it  went  easy 


EJECTING  WORK  FROM  THE  PUNCH-PRESS 
WITH  COMPRESSED  AIR 

The  article  by  Mr.  Barnes  in  the  August  number  of  Ma- 
CHiNEEY  descriptive  of  an  arrangement  for  blowing  away  fin- 
ished stock  from  a  punch-press,  recalls  to  the  writer's  mind  a 
device  designed  and  built  by  him  to  accomplish  the  same 
result.     As  there  was  no  compressed  air  of  sufficient  pressure 


Flgl 


Flg.2 


lIuchimrii.,\.T. 


Side  Elevation  of  Punch  Press  wltll  Air  Pump  alrtacbed,  and  Enlarged  Section  of  the  Pump 

available,  an  independent  pump  was  attached  to  the  press,  as 
shown  in  Fig.  1.  The  piston-rod  of  this  pump  is  connected 
directly  to  the  cross-head  of  the  press,  and,  consequently,  the 
pump  has  the  same  stroke  as  the  throw  of  the  crank-shaft. 
The  air  is  compressed  on  the  up  stroke,  and  it  is  delivered 
against  the  work  by  means  of  a  %-inch  pipe  which  is  fitted 
on  the  end  with  a  nozzle.  The  pump  cylinder  Is  made  of  a 
piece  of  3-inch  brass  tubing  which  is  screwed  into  a  base-plate, 
as  shown  In  the  enlarged  sectional  view.  Fig.  2.  This  tubing: 
is  fitted  with  a  head  containing  a  stufiing  box,  and  a  %-inch 
pipe  outlet.  The  piston  is  a  regular  3-inch  hydraulic  cup, 
and  a  piece  of  leather  belting  Is  used  as  packing.  A  piece  ot 
leather  fastened  by  one  screw  to  the  inside  of  the  piston,  covers 
a  ■%-inch  hole  and  acts  as  an  inlet  valve.  The  finished  worJs 
has  an  upturned  portion  on  the  front  end,  and  the  nozzle  i» 
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placed    so    as   to    direct   the   blast   agaiii|t    this   point.     This 
arrangement  has  also  been  used  to  blow  away  small  scrap. 
Baltimore,  Md.  Benjamin  E.  Teale. 


HANDY  TABLE   FOR   THE   SOLUTION   OF 

RIGHT-ANGLE  TRIANGLES 
The  table  below  gives  in  a  convenient  form  the  rules  neces- 
sary for  solving  right-angle  triangles.  To  the  toolmaker  or 
apprentice  who  has  net  had  the  privilege  of  becoming  famil- 
iar with  trigonometry,  it  is  put  up  in  a  very  handy  form  for 
reference.  There  are  a  great  many  who  do  not  understand 
the  meaning  of  "square"  and  "square  root,"  and  who  will  find 
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Table  for  Solution  of  Rl^ht-angle  Triang:]es 


it  easier  to  first  find  the  angle  when  two  sides  are  given,  and 
then  find  the  required  measurement  of  the  third  side  from 
the  angle  by  the  rules  as  stated.  It  will  be  noted,  however, 
that  the  formulas  giving  the  length  of  the  third  side  when 
two  sides  are  given  in  the  form  of  a  square  root  is  also  in- 
cluded. F.  J.  BouvE. 
Wenham,  Mass. 


FILING  DRA^WINGS 

Commenting  on  recent  articles  by  Mr.  Breath  and  Mr.  Davis 
on  the  sizes  and  filing  of  drawings,  permit  me  to  say  that  I 
have  been  employed  where  this  matter  was  long  ago  settled 
in  a  very  satisfactory  manner.  The  filing  cases  used  are 
17  X  23  inches  inside,  practically,  the  intention  no  doubt 
being  to  have  them  18  x  24  inches  outside  measurement. 
They  are  made  of  very  heavy  cardboard,  cloth  covered,  and 
are  sold  by  nearly  all  dealers  in  office  supplies.  Their  sup- 
posed use  is  for  the  filing  of  legal  documents,  etc.,  as  well 
as  maps  and   drawings. 

The  largest  drawings  used  are  16  x  22  inches,  with  a  half- 
inch  border  all  round,  thus  reducing  the  space  inside  the 
border  to  15  x  21  inches.  Then  there  are  other  drawings 
8%i  X  11  inches,  the  size  of  an  ordinary  sheet  of  letter  paper. 
The  filing  cases  cost  a  dollar  and  a  half  each,  and  open  along 
one  edge  in  a  manner  that  permits  of  easy  withdrawal  of  the 
contents.  These  filing  cases  are  placed  in  a  case  on  their 
back  edges,  so  the  contents  are  always  in  a  vertical  position. 


They  occupy  a  minimum  of  office  space  in  this  way.  and  are 
very  convenient  for  reference.  The  drawings  are  divided  by 
subjects,  and  heavy  folders  such  as  are  used  in  vertical  filing 
cabinets  are  made  from  detail  paper.  The  boxes  containing 
the  smaller  sized  drawings  have  a  thin  partition  down  the 
middle.  When  the  scheme  was  started  it  was  alphabetic  and 
each  envelope  had  on  it  the  name  of  the  work  contained  on 
the  sheets  of  drawings  in  it.  Now,  however,  the  system  is 
a  numbered  one,  and  there  is  a  card  index  for  reference. 

Small  drawings  have  come  to  stay  because  of  their  conven- 
ience, and  this  filing  scheme  I  mention  is  certainly  inexpen- 
sive and  being  on  the  vertical  plan  with  heavy  paper  folders, 
is  capable  of  indefinite  expansion. 

Chicago,  HI.  James  Davids. 


FIXTURE   FOR  GRINDING  RADIUS  CUTTERS 

Some  of  the  parts  on  our  automobile  transmission  which 
have  to  be  milled  can  best  be  done  with  radius  cutters,  and 
as  it  is  necessary  to  usa  an  old  grinder  to  keep  these  cutters 
sharp,  this  necessitated  a  fixture  of  rather  an  odd  design. 

The  reason  for  this  odd  design  in  the  fixture  Is  that  the 
grinder  has  no  fixed  method  of  adjustment,  and  this  feature 
was  rather  hard  to^  overcome,  as  it  was  absolutely  necessary 
to  have  an  adjustment  to  take  in  several  sizes  of  cutters,  and 
get  a  circular  movement;  provide  for  clearance;  do  without  a 
pivot,  and  all  perpendicular  adjustment. 

The  construction  of  the  fixture  can  be  understood  by  refer- 
ring to  the  engraving  which  shows  a  plan  and  a  side  view 
partially  in  section.  The  lines  A  represent  the  largest  size 
cutter,  and  B  the  standard  size  of  emery  wheel  for  this 
grinder.     iJ  is  a  fixed  table  and  G  the  platen  with  a  horizontal 
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Special  Fixture  for  Grinding  Radius  Cutters 


motion  only,  which  in  this  case  was  required  to  remain  sta- 
tionary. Thus  it  is  seen  that  this  grinder  was  not  convenient 
for  this  class  of  work.  The  stationary  support  D  for  the  fix- 
ture is  clamped  to  the  grinder  by  T-bolt  and  the  nut  E.  F 
is  a  movable  body,  G  a  steel  stud  to  be  used  as  a  handle  in 
moving  F  back  and  forth  in  a  semi-circle.  H  brass  studs 
which  are  prevented  from  turning  by  dowel  pins  7,  and  which 
are  beveled  to  fit  the  projecting  tongue  on  F.  As  the  four 
studs  B  are  brass  against  cast  iron,  and  in  a  corresponding 
radius  to  the  tongue  on  F,  provision  is  made  tor  wear  and 
accurate  adjustment,  while  a  circular  or  radius  motion  is 
obtained   without   a   pivot.     In    this   particular   case   a   pivot 
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Joint  would  necessarily  i-ouie  In  the  way  of  ilthcr  the  cutter 
A,  emery  wheel  B,  or  table  K. 

The  required  horizontal  adjustment  tor  the  various  size 
cutters  Is  obtained  by  moving  cutter  holder  0  toward  or  away 
from  the  center  P.  This  holder  is  clamped  in  place  by  side 
strips  and  screws  J.  The  cutters  are  fitted  to  arbor  L  and 
clamped  by  a  nut  and  washer  A'.  The  arbor  is  mounted  on 
centers  A',  one  center  being  movable  for  removing  or  replac- 
ing the  arbor.  The  correct  spacing  is  provided  lor  by  adjust- 
able stop  Q. 

This  gave  us  a  practical  fixture  for  this  work  on  a  ma- 
chine of  little  value,  and  thus  the  fixture  soon  paid  for  itself. 

JiQ  AND  Tool  Designer. 


STRIPPING  SHELLS  THAT  ADHERE  TO  THE 
PUNCH  BY  OIL  CONTACT 

A  simple  and  very  successful  method  used  in  connection 
with  the  drop  press  for  stripping  small  shells  that  adhere  to 
the  punch  by  oil  contact,  is  illustrated  in  the  accompanying 
sketch.  The  principle  is  the  same  as  that  of  the  method 
described  by  Mr.  C.  Howell  Dockson  in  the  August  number  of 

Machinebt,  for  strip- 
ping cup-shaped  drawn 
shells,  although  perhaps 
of  a  cruder  nature.  The 
stripper  consists  of  a 
stiff  piece  of  rubber  A 
inserted  in  a  small  hole 
in  the  punch,  the  end  of 
which  projects  1/32  inch 
below  the  surface  of  the 
punch.  This  rubber 
should  be  of  proper  size 
to  hold  itself  in  place 
by  friction.  In  some 
cases  it  is  preferable  to 
locate  the  rubber  in  the 
center  of  the  formed 
portion    of    the    punch. 

Punch  -with  Rubber  Insert  A.  -which  Sheds         Of     COUrSe,      the     rubber 

the  sheu  held  by  ou  Contact  jjj^g   jg   t,g    renewed    oc- 

casionally on  account  of  deterioration.  The  frequency  of 
renewal  depends  on  two  things:  Namely,  the  amount  of 
pressure  required  to  strip  the  shells  and  the  grade  of  rubber 
used.  It  is  safe  to  say  that  one  rubber  will  do  for  from 
1,500  to  2,000  gross  of  the  piece  being  formed,  without  re- 
newing. Rubber  of  the  right  size  should  be  kept  on  hand  so 
that  worn-out  pieces  may  be  quickly  replaced. 

Winsted,  Conn.  Charles  Riciiakds. 
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thus  completing  the  first  turn.  Having  decided  on  the  pitch  D, 
two  centers  are  next  located  on  the  vertical,  one  being  Vi  D 
above  true  center,  the  other  14  D  below  true  center;  thus 
O  =  %  D.  From  the  upper  center  with  a  radius  F  draw  the 
semicircle  at  the  right  of  vertical  and  from  the  lower  center 
with  a  radius  E  connect  with  end  of  arc  F,  and  draw  the  semi- 
circle at  the  left.  By  thus  changing  centers  and  increasing 
the  radii  the  spiral  is  easily  produced.  Ralph  W.  Davis. 

Rochester,  N.  Y. 


CUTTING  A  DOUBLE  THREAD 

Among  machinists  it  Is  generally  known  that  when  the  num- 
ber of  threads  per  inch  of  a  screw  being  cut  is  an  exact 
multiple  of  the  number  of  threads  per  Inch  of  the  lead-screw, 
the  split-nut  may  be  disengaged  at  the  end  of  each  cut  and  re- 
engaged at  random  when  beginning  a  new  cut,  there  being  no 
need   to   stop   or  reverse  the   lathe.     In   the  case  of  screws 


LAYING  OUT  A  SPIRAL 

It  is  seldom  that  a  draftsman  has  occasion  to  draw  a  spiral 
of  many  turns  (like  a  watch  spring)  and  when  the  occasion 
does  arise,  recourse  is  had  to  some  handbook  which  usually 

gives  the  method  of  four 
centers.  The  use  of  the 
two  center  method  with 
semi-circles,  I  find  to 
be  sufficiently  accurate, 
much  more  rapid,  be- 
sides giving  a  smoother 
job  by  reason  of  fewer 
joints.  While  this 
nipthod  is  not  at  all  new 
it  docs  not  seem  to  be 
commonly  known.  The 
engraving  shows  a 
drawing  of  a  spring, 
made  by  this  method. 
Starting   at    the    inside 

A  Spiral  Laid  Out  by  the  Two-center  Method  j-    „     ^    e „,    «»,« 

with  radius  A  from  the 
actual  center,  draw  a  seml-clrcle  at  the  right  of  the  vertical  line. 
With  radius  B  (equal  to  A  plus  thickness  of  spring)  find  center 
below  true  center  from  which  the  arc  will  connect  with  the 
arc  struck  by  A.  and  draw  the  seml-clrcle  at  left  of  vertical, 


^ 

t 

1 

1 

1 

\ 

Fig.  1 

Fig.  2 

Machiiier 

i/..v.y. 

Figs.  1  and  2.    End  of  Blank  turned  to  Depth  of  Thread  and 
to  Depth  of  First  Cut 

having  a  number  of  threads  which  is  not  a  multiple  of  the 
number  of  threads  per  inch  of  the  lead-screw,  it  is  necessary 
to  have  recourse  either  to  some  means  of  insuring  the  correct 
re-engagement  of  the  split-nut  and  screw,  as  by  the  use  of 
an  indicator  designed  for  the  purpose,  or  by  keeping  the  lead- 
screw  and  nut  always  in  mesh  and  reversing  the  lathe,  thus 
bringing  the  carriage  and  thread  tool  back  to  the  starting 
point.  It  may  not  be  generally  known,  however,  that  when 
the  lead  of  a  double-threaded  screw  is  exactly  twice  that  of 
the  thread  on  the  lead-screw  of  the  lathe,  such  a  screw  can 
be  cut  without  stopping  or  reversing  the  lathe  or  employing 
timing  or  other  devices.  To  illustrate,  if  a  double-threaded 
screw  having  say,   Vo-inch  lead  were  being  cut  on  a  lathe, 


Fig.  3.    Tool  taking  the  First  Out  on  a  Double-thread  Scre^ 

provided  with  a  lead-screw  of  %-inch  lead,  the  split  nut  could 
be  engaged  at  any  time  and  the  tool  would  always  follow  in 
one  of  the  two  thread  spaces. 

The  accompanying  engravings  illustrate  the  method  em- 
ployed by  the  writer  when  cutting  double  threads,  the  lead  of 
which  is  twice  that  of  the  lead-screw,  which  enables  the  work 
to  be  done  very  quickly.  As  shown  in  Fig.  1,  the  end  of  the 
work  is  first  reduced  to  the  diameter  of  the  bottom  of  the 
required  thread.  In  repetition  work,  this  operation  would  first 
be  completed  on  all  the  pieces  to  be  threaded.  It  could,  how- 
ever, be  omitted  entirely  if  the  lathe  is  equipped  with  an  in- 
dicator or  stop  to  give  the  exact  depth.  The  practical  man 
will  no  doubt  have  observed  that  in  cutting  a  square  thread, 
the  moment  the  tool  meets  the  work,  it  lags  behind  slightly. 
This  Is  due  to  the  fact  that  the  tool  is  held  up  or  Is  cutting 
at  this  moment  only  on  Its  leading  edge;  consequently  It 
yields  more  or  less  according  to  Its  stiffness  or  rather  lack  of 
stiffness.  Hence  It  Is  often  necessary  to  cut  away  a  portion 
of  the  leading  end  of  the  screw.  When  performing  the  oiiera- 
tion  Indicated  in  Fig.  1,  allowance  should  be  made  for  this 
distortion  of  the  thread. 
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The  next  step  is  to  reduce  the  end,  as  shown  in  Fig.  2.  an 
amount  equal  to  the  depth  of  one  cut.  The  split-nut  is  then 
engaged  with  the  lead-screw  at  random,  and  the  first  cut 
taken  along  the  work  as  shown  in  Fig.  3.  When  the  carriage 
Is  hrought  back  (by  hand)  to  the  starting  point,  the  tool  is 
set  against  the  reduced  end,  as  in  Fig.  2,  and  the  split-nut  is 
engaged  with  the  lead-screw  immediately  after  the  opening 
of  the  thread  space  S  (Fig.  3)  has  passed  the  point  of  the 
tool.  The  tool  will  now  take  a  second  cut  midway  between 
the  turns  of  the  first,  as  show-n  in  Fig.  4,  and  the  depth  of  the 
second  cut  will  also  be  equal  to  that  of  the  first.  When  the 
tool  is  again  started  the  diameter  d   (Fig.  2)    is  reduced  an 


Fig.  4.    Tool  taking  the  Second  Cut 

amount  equal  to  the  desired  depth  of  the  cut,  and  the  split- 
nut  engaged  at  any  point.  Then  when  the  succeeding  cut  Is 
taken,  it  is  again  necessary  to  engage  the  split-nut  at  the 
proper  moment;  that  is,  when  thread  space  S  has  just  passed 
the  tool.  This  operation  is  repeated  until  the  thread  is  cut 
to  the  correct  depth  as  shown  by  the  coincidence  of  the  tool 
point  with  the  reduced  end,  or  by  a  stop  if  the  lathe  is  so 
equipped.  In  one  instance  within  the  writer's  experience,  the 
replacement  of  the  old  method  by  the  one  here  described 
reduced  the  time  per  piece  from  about  one  hour  to  twenty 
minutes,  or  an  increased  output  of  300  per  cent. 

Coventry,  England.  Francis  W.  Shaw. 


SPEEDING  HEAD  FOR  VERTICAL  MILLING 
MACHINE 

The  high-speed  milling  attachment  illustrated  herewith  was 
designed  to  fit  an  Ingersoll  milling  machine,  the  spindle  speed 
of  which  was  too  slow  for  some  classes  of  work.  The  attach- 
ment  is   designed   so   that   it   is   easily   attached   or   removed 


High-speed  Attachment  for  the  Vertical  Milling  Machine 

from  the  machine.  The  following  is  a  description  of  the  con- 
struction of  this  attachment  as  made  in  the  Thomson-Houston 
shop  of  the  General  Electric  Co.  The  casting  B  was  bored  to 
fit  the  outside  of  the  spindle  A.  The  part  B  is  fastened  to  the 
epindle  by  two  bolts  as  shown.    The  gear  case  G  is  centered 


with  the  spindle  by  a  boss  on  B.  and  it  is  bored  out  to  receive 
the  brass  sleeve  G,  which  forms  a  bearing  for  the  conical, 
tool  steel,  hardentd  sleeve  F;  the  latter  is  screwed  on  the  mill- 
ing cutter  holder  E.  The  upper  end  of  E  has  a  bearing  inside 
the  part  D  which  fits  into  the  spindle  and  is  keyed  to  it. 
On  D  is  fixed  a  gear  P,  which  drives  the  holder  E  through  the 
gears  2V  and  M.  The  attachment  is  prevented  from  turning 
in  either  direction  by  a  stud  Q,  which  comes  into  contact 
with  the  machine  head.  TTie  box  C  forms  a  reservoir  for 
the  oil  into  which  the  hardened  steel  gears  run  constantly. 
Spiral  grooves  are  cut  in  all  bearings,  and  fiber  washers  are 
used  at  R,  S  and  T  as  thrust  washers.  The  nut  H  permits 
compensating  for  the  wear  that  may  take  place  in  sleeve  G. 
This  device,  as  before  stated,  is  very  easily  attached  to  the 
machine,  and  the  only  change  that  was  necessary  in  the  latter 
was  to  cut  a  keyway  inside  of  the  spindle  for  the  key  which 
drives  the  shank  D.  P.  P-  F. 


FIXTURE  FOR  TURNING  AND  FACING 
COLLARS 
As  we  have  quite  a  number  of  collars  to  make,  the  fixture 
shown  in  the  sectional  view,  Pig.  1,  was  made  for  holding 
them  while  they  are  being  turned,  faced  and  polished.  This 
fixture  has  a  disk  A  which  is  fastened  to  the  lathe  face-plate 
and  centered  by  a  boss  B.  The  projecting  end  of  this  disk  is 
turned  to  a  taper  of  %  inch  per  foot,  and  on  this  tapered  part 


Fig.a 
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Fixture  with  Expanding  Sleeve  for  Holding  Collars  while 
Turning  and  Facing  them 

is  fitted  a  flanged  sleeve  C.  This  sleeve  has  six  %-inch  slots 
cut  into  it,  three  being  cut  from  each  end  and  extending  to 
within  %  inch  of  the  opposite  end,  as  shown  in  Fig.  2.  These 
slots  permit  the  sleeve  to  expand  when  it  is  forced  upon  the 
tapered  part  by  the  screw  D,  which  fits  into  A.  As  the  collars 
for  which  the  fixture  was  made  are  slightly  longer  than  the 
expanding  sleeve,  they  can  be  turned  on  the  outside  and 
faced  on  the  end  at  one  setting  of  the  tool.  They  can  also  be 
very  quickly  placed  on  or  removed  from  the  fixture  by  simply 
turning  the  screw  D  in  the  proper  direction.  The  ends  of  the 
collars  can  be  easily  polished,  as  it  is  not  difficult  to  get  in 
the  corner  with  the  polishing  stick  as  when  using  an  ordinary 
mandrel.  One  hundred  collars  were  made  on  this  fixture  in 
ten  hours'  less  time  than  was  required  when  a  mandrel  was 
used.  L.  J.  Getz. 

Salem,  O. 


DON'TS  FOR  SCREW  MACHINE  OPERATORS 

Don't  use  a  box  tool  for  a  roughing  cut;  use  a  hollow  mill. 

Don't  use  a  cut-off  tool  without  some  top  rake. 

Don't  put  an  extension  on  a  wrench  when  trying  to  make  a 
tool  hold;  if  the  tool  slips  after  tightening  with  the  proper 
wrench  something  is  wrong. 

Don't  use  a  steel  hammer  for  adjusting  tools;  have  a  cop- 
per one  handy  and  some  pieces  of  brass  of  different  sizes  and 
lengths. 

Don't  use  a  monkey-wrench;  show  the  boss  how  much 
cheaper  it  is  to  standardize  the  screw  heads  and  furnish 
proper  wrenches. 

Don't  put  a  new  bar  of  stock  into  the  machine  without 
measuring  the  first  two  or  three  pieces  that  come  off. 

Don't  measure  up  a  piece  of  work  without  measuring  all 
of  the  dimensions. 


November,  1909. 


MACHINERY 


331 


Don't  change  collets  or  Jaws  without  cleaning  out  the 
spindle  nose. 

Don't  put  a  screw-ilrlver  into  the  slots  of  a  feed  fingiT  to 
loosen  it ;     use  a  spanner  or  a  pin  in  the  holes  provided. 

Don't  use  a  out-olt  tool  which  Is  too  narrow;  a  wider  one 
can  be  pushed  faster  and  it  will  stand  up  better  and  leave  a 
better  finish. 

Don't  throw  in  the  feed  until  you  are  sure  everything  about 
the  machine  is  all  right. 

Don't  let  the  first  few  pieces  get  by  without  looking  to  see 
if  the  feed  finger  is  scratching  the  work. 

Don't  move  a  tool  after  measuring  just  one  piece;  it  is  bet- 
ter to  nieas\ire  two  or  three,  as  any  automatic  \vlll  make  a 
piece  now  and  then  which  will  be  out. 

Don't  put  a  new  bar  of  stock  into  an  automatic  in  a  hap- 
hazard manner;  different  jobs  require  different  ways  of  start- 
ing a  new  bar. 


When  the  press  is  on  the  upper  part  of  its  stroke,  punch  D 
is  forced  to  the  bottom  of  the  slot  in  A  by  the  springs  E.  As 
this  puni;h  descends,  it  bends  the  stock  to  a  U-shape  between 
the  slides  F,  which  are  then  forced  inward  by  the  finger-cams 
O,  thus  forming  the  corner-piece  against  the  lower  ends  of  D 
and  C,  to  the  required  shape.  While  the  slides  F  arc  at  work, 
punch  D  moves  upward  with  relation  to  the  slot  in  A,  and,  at 
the  end  of  the  downward  stroke  of  the  press,  it  occupies  the 
position  shown.  In  order  that  D  will  not  begin  this  upward 
movement  as  soon  as  it  comes  into  contact  with  the  slock 
and  begins  bending  it,  pins  K  are  inserted  into  it  which  fit 
into  the  right-angle  slots  cut  through  one  side  of  the  punch  A 
as  shown  in  the  side  elevation.  When  the  downward  stroke 
begins,  these  pins  are  in  the  part  k  of  tlieir  slots.  When  it 
is  time  for  D  to  begin  its  upward  movement,  it  is  forced  to 
the  left  by  cam  L  so  that  the  pins  K  are  brought  in  line  with 
and   can   ascend  the  vertical   parts   of  the  right-angle  slots. 
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Pig.  1.    Side  and  End  Elevation  of  a  Bendlngr  and  Forming  Die  for  Pormlng  in  One  Operation  the  Piece  shown  in  Fig  2 


Don't  let  your  machines  run  without  measuring  the  work 
often. 

Don't  take  two  roughing  chips  if  one  is  possible;  use  a 
little  finer  feed  and  only  take  one  chip. 

Don't  let  the  tools  get  choked  up  with  chips;  clean  them 
out  once  in  a  while. 

Don't  say  you  can't  do  a  hexagon  or  a  square  job  just  be- 
cause you  haven't  a  collet;  a  round  one  will  hold  both  square 
and  hexagon  on  a  pinch. 


Fig.  2.    Comer  Piece  formed  by  the  Die  shown  In  Fig.  1 

Don't  run  the  feed  belts  too  tight;   when  a  trifle  loose,  if 
something  sticks  they  will  slip  and  not  smash  things. 
Wilkes-Barre,  Pa.  Paut.  W.  Abbott. 


PRESS  TOOL   FOR  BENDING  CORNER  PIECES 

A  press  tool  is  shown  in  Fig.  1  for  forming  in  one  operation 
the  copper  corner-piece  for  lamp  frames  illustrated  in  Fig.  2. 
These  corner  pieces  vary  in  length  from  8  to  36  inches.  The 
copper  from  which  they  are  made  comes  in  rolls  cut  to  the 
width  required,  and  they  are  cut  to  the  right  length  in  the 
press  with  an  ordinary  punch  and  die,  which  also  forms  the 
ends  so  that  they  will  fit  together  when  placed  in  position  on 
the  lamp  frame. 

The  construction  of  this  bending  and  forming  die  is  clearly 
shown  by  the  side  and  end  elevations,  Fig.  1.  The  forming 
punch  A  is  fixed  into  punch-holder  B  by  taper  pins  C.  This 
punch  is  made  in  two  pieces  as  shown  in  the  end  view.  The 
punch  7),  which  also  acts  as  a  mandrel  on  which  the  cylin- 
drical part  of  the  corner-piece  is  formed,  is  made  a  sliding 
fit  in  A  The  two  forming  slides  F,  which  fit  In  slots  in  the 
casting  //,  are  normally  held  open  by  helical  springs  J,  which 
are  compressed  between  fixed  studs. 


When  the  press  begins  the  upward  stroke,  D  begins  to  descend, 
being  forced  downward  by  the  springs  E.  When  pins  K  reach 
the  bottom  of  the  vertical  part  of  their  slots,  springs  (not 
shown)  which  are  attached  to  them  and  to  the  pins  M  in  the 
punch-holder,  draw  punch  D  to  the  right.  The  pins  are  then 
once  more  in  the  right-hand  end  of  the  horizontal  part  of  the 
slot,  or  in  position  fc;  the  punch  is  then  ready  to  begin  bend- 
ing a  new  piece. 

The  gages  or  stop-pins  for  the  stock  are  not  shown,  but  are 
fixed  on  the  slides  F.  These  two  slides  come  against  a  dead 
stop  each  time  they  are  opened  by  the  springs  J.  The  punch  D 
should  be  an  easy  fit  in  the  slot  in  A,  and  the  cam  L  should 
come  in  contact  with  this  punch  before  it  can  bind  the  stock 
against  the  die,  so  that  it  can  slide  freely  to  the  left  or  in  a 
position  that  will  enable  A  to  descend.  This  tool  should  be 
used  in  a  press  having  at  least  a  2-  or  3-inch  stroke,  as  it 
would  not  work  well  in  a  press  having  a  shorter  stroke 
than  this.  C.  Petitjean. 

London,  E.  C. 


LATHE  ATTACHMENT   FOR  BACKING  OFF 
TEETH  OF  STEPPED  REAMER      • 

We  had  orders  for- about  200,000  gas  cocks,  the  bodies  of 
which  had  to  be  drilled  and  reamed.  When  this  work  was 
started  there  was  considerable  trouble  as  the  reamer  would 
clog  up  with  chips  and  break  because  it  had  to  remove  so 
much  stock  in  reaming  the  large  end  of  the  hole.  In  addition, 
the  hole  was  distorted  so  much  that  there  was  always  trouble 
when  grinding  the  seats.  This  trouble,  however,  was  elim- 
inated after  the  tool  shown  in  Fig.  1  was  designed,  which 
enabled  the  drilling  and  reaming  to  be  done  in  one  machine, 
and  at  the  rate  of  8  per  minute  or  480  per  hour.  This  com- 
bined drill  and  reamer  prevented  the  breaking  of  the  finishing 
reamers  and  made  it  possible  to  grind  the  plugs  in  the  body 
in  one  quarter  the  time  previously  required.  It  was  necessary 
in  order  to  secure  satisfactory  results  to  have  the  cutting 
edges  on  each  side  for  the  different  steps.  In  the  same  plane, 
and  in  Fig.  2  is  shown  a  diagrammatical  view  of  the  atfnch- 
ment  used  for  backing  off  the  cutting  edges  of  the  different 
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steps.  It  consists  of  casting  A,  which  is  threaded  to  iit  the 
lathe  spindle,  carrying  on  its  face  two  raised  surfaces  or 
cams  B,  which  for  this  particular  job  are  located  ISO  degrees 
apart.  The  shape  of  each  of  these  raised  surfaces  corresponds 
to  the  required  shape  for  the  .clearance.  Bearing  against  the 
plate  A  and  in  line  with  cams  i?  is  a  roller  C,  mounted  in  a 
shank  which  in  turn  is  fastened  to  the  cross-slide  of  the  lathe 
carriage.  The  work  D  is  held  in  a  hole  in  the  center  of  the 
casting  A  by  suitable  means.  When  the  lathe  is  to  be  set  for 
cutting  clearance  on  the  reamer,  the  roller  C  is  brought  in 
contact  with  the  highest  point  of  one  of  the  cams  as  shown 


necessary  for  the  draftsman  to  have  his  work  clearly  in  mind, 
or  a  rough  sketch  before  his  eyes.  Raxph  W.  Davis. 

Rochester,  N.  Y. 


Fig.  1.     Combined  DriU  and  Reamer  after  the  Turning  and  MiUingr  Operations 

in  the  illustration.  The  cutting  point  to  be  backed  off  and 
the  turning  tool  are  then  set  so  that  they  just  touch  each  other. 
By  keeping  a  constant  pressure  on  the  hand-wheel  at  the  side 
of  the  carriage,  the  cams  as  they  come  in  contact  with  the 
roller  will  cause  the  carriage  to  advance  and  return  at  just 
the  proper  moment  to  give  the  required  form  to  the  cutting 
edges.  Of  course,  if  the  work  has  more  than  two  cutting 
edges  to  be  turned,  it  will  be  necessary  to  have  as  many  cams 


Fig.  2. 


Diagrammatical  Vie-w  of  Special  Lathe  Attachment  used  for 
Backing  Off  the  Reamer  Teeth 


as  there  are  flutes.  I  have  used  this  attachment  for  making 
forming  drills  for  a  large  variety  of  brass  cast  work  and  it  is 
the  best  thing  that  I  know  of  for  backing  off  cutting  edges  of 
tools  of  this  type.  John  M.  Fbuin. 

Waterbury.  Conn. 


DRAWING  WITH  CROSS-SECTION   PAPER 
UNDER  TRACING  CLOTH 

In  the  April  number  of  M.^chinert  there  is  a  note  telling 
about  the  use,  in  England,  of  tracing  cloth  with  cross-section 
rulings.  As  many  oflices  may  not  find  it  advisable  to  obtain 
a  supply  of  this  special  cloth  the  following  will  doubtless  be 
of  interest.  Take  a  sheet  of  first-class  section  paper  with 
black  ruling  and  fasten  to  the  drawing  board  with  small  tacks. 
Place  the  regular  tracing  cloth  over  the  ruled  paper  and  draw 
directly  on  the  cloth.  In  many  lines  of  work  it  is  possible  to 
make  the  complete  drawing  in  ink  without  the  use  of  a  pencil. 
I  have  seen  entire  switchboards  of  large  size  drawn  in  this 
manner.  When  drawing  the  detail  parts  such  as  angle  irons, 
copper  bars,  rods,  etc.  (when  the  dimensions  are  important  and 
the  picture  only  a  place  to  hang  them)  the  ruled  paper  beneath 
the  tracing  will   prove  a  great  time  saver.     It  is,  of  course. 


BENDING    FORM  FOR  SPIRAL  SCROLLS 

While  visiting  a  small  railing  shop,  where  considerable 
scroll  work  is  done,  I  saw  a  number  of  pieces  with  spiral  ends, 
as  shown  In  Fig.  1,  and  I  could  not  imagine  how  they  were 


Fig.  1.    ScroU  which  is  bent  on  the  Form  sho\pn  in  Fig. 

bent,  as  it  was  a  shop  without  power  and  equipped  only  with 
a  few  hand  tools;  yet  the  scrolls  were  an  example  of  good 
workmanship.  I  began  to  look  around  and  ask  a  few  ques- 
tions, when  I  found  that  the  method  of  bending  these  scrolls 
was  "as  easy  as  rolling  off  a  log."  A  piece  of  straight,  flat 
stock  was  heated  to  a  dark  red,  and  then  bent  on  a  form, 
similar  to  that  shown  at  A  in  Fig.  2,  which  was  held  in  the 
vise.     The   work,   after   being   removed   from   the   form,    was 


Fig.  2.    Bending  Form  and  Shape  of  WTork  before  it  is  flattened 

then  in  the  shape  of  a  conical  spiral,  as  shown  at  B.  In  order 
to  form  the  scroll  shown  in  Fig.  1,  the  piece  was  simply  flat- 
tened down  on  a  straight  plate.  Herman  Jon  son. 

New  York  City. 

«     *     * 

NATIONAL   MACHINE    TOOL   BUILDERS 
ASSOCIATION  CONVENTION 

The  National  Machine  Tool  Builders'  Association  held  its 
eighth  annual  convention  at  the  Hotel  Astor,  New  York,  October 
12  and  13,  with  the  following  official  organization:  President, 
Fred  L.  Eberhardt;  first  vice-president,  C.  A.  Johnson;  second 
vice-president,  E.  P.  Bullard,  Jr.;  treasurer,  W.  P.  Davis;  and 
secretary,  P.  E.  Montanus.  The  list  of  members  including 
the  concern  admitted  to  the  association  at  this  meeting  follows 
on  the  next  page. 

President  Eberhardt  in  his  address  referred  to  the  Hudson- 
Fulton  celebration  and  the  great  advances  in  transportation 
that  this  celebration  commemorated.  He  referred  to  the  posi- 
tion of  the  association  favoring  the  reduction  of  the  tariff  on 
the  metal-working  classifications;  and  expressed  the  conviction 
that  the  government  authorities  in  Washington — Department 
of  Commerce  and  Labor^:were  impressed  by  the  movement 
initiated  in  New  York  la'st  year  to  bring  to  their  attention  the 
size,  importance  and  needs  of  the  machine  tool  industry.  He 
expressed  confidence  in  the  future  of  the  industry,  it  being  evi- 
dent that  the  trade  depression  has  been  passed  and  that  good 
times  are  in  sight.  Paul  E.  Montanus,  chairman,  presented 
the  report  of  the  committee  on  standardizing  electric  motors  as 
applied  to  machine  tools,  which  was  discussed  by  Mr.  Lodge. 
The  report  in  part  was  as  follows: 

"Regarding  the  maximum  speed  of  motors,  both  constant  and 
variable,  and  the  peripheral  speed  of  gears,  the  committee 
finds  quite  a  diversity  of  opinion.     From  the  report  we  find 
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that  for  constiuit-speeil  work  the  majority  seem  to  I'livor  1,200 
revolutions  iicr  iiiimitu  on  iiioMt  of  tlio  smallir  motors,  at,  least 
up  to  livi'  horso-powor.  Tliero  was,  liowi'vor.  a  ilifference  rang- 
ing from  !I00  lo  l.SOO  revolutions  per  minute.  Where  rawhkle 
pinion  is  used  it  was  t'ouini  that  the  ntuximum  speed  was  somt- 
tthat  hight-r,  but  that  still  1,200  revolutions  per  minute  was 
most  coiumonly  used.  With  metal  pinions  this  was  some- 
what lower. 

LIST  Ot'  MEMBERS  OP  THE   NATIONAL  MACHINE  TOOL  BUILDERS 
ASSOCIATION 

Allen,  CUnrles  G.,  Co Barro,  Mass. 

American   Tool    Works   Co Cincinnati,    Oliio 

Aurora  Tool  Works Aurora,  ind. 

Automatic  Maclilne  Co Bridgeport,   Coun. 

Itanu's,  W.  ii\  &  John,  Co Uockford,  111. 

liarnes  Drill  Co Kockl'ord,   111. 

Haiti   tirlnder  Co.,    Inc Fltcliburfe',  Mass. 

liaush  Machine  Tool  Co Springfleld,   Mass. 

Hesly,  Chas.  U.,  &  Co Chicago,   111. 

Itiusse  Machine  Co Newark,   N.  J. 

liradford  Machine  Tool  Co Cincinnati,  Ohio 

Builders    Iron   Foundry Providence,   U.    1. 

Bultard  Machhic  Tool  Co Bridgeport,  Conn. 

Carter  &  Hakes   Machine  Co Wlnsted,  Conn. 

Champion  Tool  Worss  Co Cincinnati,  Ohio 

Chandler  I'laner  Co Ayer,  Mass. 

Cincinnati  Bickt'ord  Tool  Co Cincinnati,  Ohio 

Cincinnati  Lathe  &  Tool  Co Cincinnati,  Ohio 

Cincmnatl   Milling  Machine  Co Cincinnati,  Ohio 

Cincinnati  I'laner  Co Cincmnatl,  Ohio 

Cincinnati    Shaper   Co Cincinnati,  Ohio 

Colburn   Machine  Tool   Co Franklin,  Fa. 

liavls,  W.  1'.,  Machhie  Co Uochester,  N.  Y. 

Uetrick  &  Harvey  Machine  Co Baltimore,  Md. 

Hill,  T.  C,  -Machine  Co Philadelphia,   Pa. 

Hre.ses  Machine  Tool  Co Cincinnati,  Ohio 

Hwlght  Slate  Machine  Co Hartford,  Conn. 

l''airhanks  Co Springfleld,  Ohio 

ii'ellows  Gear  Shaper  Co Springfleld,   Vt. 

Filleld,  G.   W Lowell,  Mass. 

Fltchburg  Machine   Works Fitchburg,  Mass. 

Flather  &   Co.,    Inc Nashua,  N.   H. 

Flathcr,  U.   J.,   Mfg.   Co Nashua,  N.   H. 

Flather,   Mark,   Planer  Co Nashua,  N.  H. 

Foote,  Burt  &  Co •.  .  .Cleveland,  Ohio 

Fosdick  Machine  Tool  Co Cincinnati,  Ohio 

l''ox   Machine   Co Grand   Kapids,   Mich. 

Gang,  Wm.  E.,  &  Co Cincinnati,  Ohio 

Gardam,   Wm.,  &  Son New  York,  N.  Y. 

Gisholt  Machine  Co Madison,  Wis. 

Gould  &   Kberhardt Newark,   N.   J. 

Greaves,  Klusman  &  Co Cincinnati,  Ohio 

Hamilton    Machine  Tool   Co Hamilton,  Ohio 

Heald    Machine    Co Worcester,  Mass. 

Hendey    Machine    Co Torrington,  Conn. 

Henry  &  Wright  Mfg.   Co Hartford,  Conn. 

Hubert    Machine    Co Cincinnati,  Ohio 

Hoefer    Mfg.    Co Freeport,  111. 

Ingersoll    Milling   Machine    Co Kockford,  III. 

International  Machine  Tool  Co Indianapolis,   Ind. 

Johnson,   I.   H.,  Jr.,   Co.,   Inc Philadelphia,  Pa. 

Jones  &  Lamson   Machine   Co Springfield,  Vt. 

Kearney  &  Trecker  Co Milwaukee,   Wis. 

Kelly,    K.    A.,    Co Xenia,  Ohio 

Kempsmith    Mfg.    Co Milwaukee,  Wis. 

Kern  Machine  Tool  Co Cincinnati,  Ohio 

King-  Machine  Tool    Co Cincinnati,  Ohio 

LeBlond,  R.  K.,  Machine  Tool  Co Cincinnati,  Ohio 

Lodge  &  Shipley  Machine  Tool  Co Cincinnati,  Ohio 

Lucas    Machine    Tool    Co Cleveland,  Ohio 

Latter    &    Gies Milwaukee,  Wis. 

Mechanics  Machine  Co Kockford.  111. 

Mueller  Machine    Tool  Co Cincinnati,  Ohio 

National-Acme   Mfg.   Co Cleveland,  Ohio 

National   Automatic   Tool    Co.* Dayton,  Ohio 

Newark  Gear  Cutting  Maculne  Co Newark,  N.  J. 

Nlles-Bemcnt-Pond  Co New  York,  N.  Y. 

Norton     Grinding    Co Worcester.  Mass. 

Owen    Machine   Tool    Co Springfleld,  Ohio 

Poole,    J.     Morton,    Co Wilmington,  Del. 

Powell   Tool   Co Worcester,   Mass. 

Prentice  Bros.   Co Worcester,  Mass. 

Queen   City    Machine   Tool    Co Cincinnati,  Ohio 

Quincy-Manchester-Sargent    Co Plainfleld,    N.    J. 

Keed    F    E     Co    Worcester,  Mass. 

Heed,   Francis,   Co Worcester,  Mass. 

Uivett   Lathe    Mfg.    Co Brighton,   Mass. 

Kockford    Drilling   Machine  Co Kockford,   II  . 

Kockford    .Machine    Tool    Co Kockford,   III. 

Schumacher    &    Boye Cincinnati,  Ohio 

Seneca  Falls  Mfg.  Co Seneca  I<alls,  N.  Y. 

Sibley   Machine  Tool   Co South  Bend,   Ind. 

Snyder.   J.    E..  &  Co Worcester    Mass. 

Sprlnglield    Machine    Tool    Co Spnngheld.  (»  iio 

Steploe,    John.    Shaper    Co Cincinnati,  Ohio 

StockhridKc   Machine  Tool   Co Worcester,  Mass. 

Von   Wvek  Machine  Tool  Co Cincinnati.  Olilti 

Walcott  &   Wood  Machine  Tool   C(i Jackson.  Mlcli. 

Warner    &    Swasey    Co Cleveland,  Ohio 

Western   Machine  Tool  Wirks Holland,   Mich. 

Whltcomb  I'.lalsdell    Machine  Tool   Co.  ..'....  Worcester,  Mass. 

Whitney    Mfg.    Co Hartford,  Conn. 

Wilson.  W.   A..  Machine  Co Uochester,   N.   \. 

Windsor   Machine   Co Windsor.   Vt. 

Woodward  &  Powell   Planer   Co Worcester,  Mass. 

*  .\dmitted  at  this  meeting. 
"It  is  with  respect  to  the  speed  of  motors  and  their  varia- 
tions we  found  the  greatest  difficulty  at  the  joint  meeting  with 
the  Electrif-al  Association.  The  speeds  were  so  arranged  and 
based  on  the  following  suggestions:  That  the  starting  basis 
of  constant  speed  of  the  A.  C.  CO  cycles  be  used  as  the 
basis  of  the  D.  C.  constant-speed  motors,  and  also  that  this 
be  used  as  a  basis  for  the  working  out  of  the  variable  speed 
requirements.  The  speeds  suggested  are  GOO,  720,  900,  1,200 
and  1  SOO  revolutions  iier  minute.  'I'besi^  llgures  arc  not  abso- 
lutely correcl  for  the  above  condition,  but  are  approximately 
close  enough  for  discussion  purposes.  In  all  the  speed  tabula- 
tion it  is  undersiood  that  the  variation  of  Ave  per  cent  up  or 


down  can  be  allowed.    The  table  which  we  submit  below  is  tlie 
first  and  the  basis  upon  wliidi  tlie  two  committees  are  working. 

VARIABLE  SPEED  MOTORS 


M.  P. 

Max.  Speed 

4  tol 

3  to  1 

-Range 

2  lo  1 

1 1/.  to  1 

1 

2200 

550 

710 

1,100 

1,480 

2 

2200 

550 

740 

1,100 

1,480 

1 

1800 

450 

GOO 

900 

1,200 

2 

1800 

450 

600 

900 

1.200 

a 

1800 

450 

600 

900 

1,200 

5 

1800 

450 

600 

900 

1,200 

7  Mr 

1800 

450 

600 

900 

1,200 

10 

1800 

450 

600 

900 

1,200 

2 

1500 

375 

500 

750 

1,000 

3 

1500 

375 

500 

750 

1,000 

B 

1500 

375 

500 

750 

1,000 

71/2 

1500 

375 

500 

750 

1,000 

10 

1500 

375 

500 

750 

1,000 

15 

1500 

375 

500 

750 

l.llOO 

15 

1200 

300 

400 

600 

SOO 

20 

1200 

300 

400 

600 

800 

25 

1200 

300 

400 

600 

800 

30 

1200 

300 

400 

600 

800 

20 

900 

225 

300 

450 

600 

25 

900 

225 

300 

450 

600 

30 

900 

225 

300 

450. 

600 

40 

900 

225 

300 

450 

600 

30 

720 

180 

240 

360 

480 

40 

720 

ISO 

240 

360 

480 

50 

720 

180 

240 

360 

480 

"In  order  to  explain  this  table,  we  will  take  the  2-H.  P.  size. 
In  it  we  will  suggest  the  maximum  speed  as  2.200;  the  4  to  1 
range  would  therefore  be  550  to  2,200;  3  to  1  range,  740  to 
2.200;  2  to  1  range,  1,100  to  2,200;  li/o;  to  1  range,  1.480  to 
2,200.  This  would  require  four  motor  frames  to  carry  out  this 
standard.  If  any  manufacturer  should  decide  that  2.200  revo- 
lutions is  entirely  too  high,  he  has  the  following  option: 

"If  he  uses  a  2  to  1  motor,  he  can  use  a  speed  variation  as 
low  as  500  to  1,100  or  740  to  1,480.  It  the  3  to  1  is  required, 
he  could  use  550  to  1,480,  or  at  least  that  frame.  Therefore, 
it  would  seem  that  while  the  table  may  be  somewhat  high,  the 
number  of  combinations  which  could  be  taken  therefrom  would 
be  sufficient  to  meet  the  requirements  of  nearly  every  motor 
manufacturer.  In  this  table  he  could  also  take  a  2-H.  P.  motor 
witli  maximum  speed  1.800  revolutions.  With  this  he  could 
get  a  4  to  1  speed  variation,  3  to  1,  2  to  1,  and  IVii  to  1,  with 
maximum  speed  of  1,800,  1,200,  or  900  for  a  2  to  1  motor.  This 
is  also  sufficiently  large  to 'meet  nearly  all  requirements." 

A  paper  entitled  "The  Creation  of  Machinists"  presented 
anonymously  was  interesting  to  the  majority  of  the  members 
of  the  association  inasmuch  as  it  outlined  a  plan  that  has 
been  successfully  followed  by  a  machine  tool  builder  in  Ohio 
in  training  young  men  to  become  skilled  in  the  operation  of 
machine  tools  under  conditions  that  differ  materially  from 
those  ordinarily  surrounding  the  education  of  apprentices.  In 
an  address  on  the  same  subj'^ct  made  by  E.  P.  Bullard.  .Ir.. 
he  referred  to  his  experiences  with  the  partial  apprenticeship 
system  successfully  used  in  his  company,  the  Bullard  Machine 
Tool  Co.,  for  training  men  of  mature  years  to  become  skilled 
machine  men.     The  following  papers  were  also  presented: 

"Industrial  Education — A  Source  of  Supply  Increasing  the 
Efficiency  of  Machinists,"  by  Mr.  F.  A.  Geier,  who  described 
the  Cincinnati  plan,  and  M.  A.  Coolidge  on  the  Fitchburg 
plan.  (See  another  part  of  this  issue  for  the  text  of  each.) 
Dr.  W.  H.  Tolman,  director  of  the  Museum  of  Safety  and 
Sanitation,  New  York,  gave  his  famous  stereopticon  lecture 
"The  Perils  of  Peace,  or  a  Safer  America."  Dr.  Tolman"s  re- 
marks and  views  strongly  impressed  the  machine  tool  build- 
ers, and  when  it  became  known  that  he  had  an  itinerary  that 
covered  the  manufacturing  districts  of  the  Middle  West, 
arrangements  were  made  by  a  number  of  the  western  leading 
machine  tool  builders  to  accord  him  a  hearty  welcome.  The 
concluding  paper  delivered  on  the  afternoon  of  Wednesdjiy 
was  "Reinforced  Concrete  Construction  from  the  Machine 
Tool  industry  Standpoint,"  by  J.  P.  H.  Perry.  This  paper 
was  illustrated  with  stereopticon  views  showing  the  features 
of  construction  details  of  Interest  to  those  contemplating  the 
use  of  concrete  for  manufacturing  structures. 

The  following  officers  were  elected:  President,  F.  A.  Geier, 
Cincinnati,  Ohio;  1st  vice-president,  Fred  L.  Eberhardt,  New- 
ark, N.  J.;  2nd  vice-president,  P.  E.  Montanus,  Springfleld. 
Ohio;  treasurer,  George  W.  Filleld,  Lowell.  Mass.;  secretary. 
Charles  E.  Hildreth,  Worcester,  Mass.  Rochester,  N.  Y.,  was 
chosen  as  the  meeting  place  for  the  spring  convention  next 
year. 
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MACHINERY'S  SEVENTH  ANNUAL  OUTING 

Following  the  convention  of  the  National  Machine  Tool  Build- 
ers' Association  in  New  York,  Machinery  gave  its  annual  out- 
ing October  14  to  nearly  500  invited  representatives  of  the 
machine  tool  trade  and  closely  allied  industries.  The  steamer 
Sagamore,  chartered  for  the  day,  was  loaded  with  eatables, 
drinkables  and  "smokables"  appropriate  for  the  occasion.  The 
party  met  at  the  Battery  shortly  before  noon,  and  with  some 
misgivings  on  the  part  of  those  inclined  to  be  seasick,  the 
steamer  started  on  a  course  south  by  southeast  through  the 
choppy  waters  of  the  upper  bay.  Narrows  and  lower  bay.  After 
a  somewhat  windy  trip  Sandy  Hook  was  sighted  and  taken  by 
assault,  notwithstanding  the  presence  on  the  dock  of  Col. 
Rogers  Birnie  of  the  Ordnance  Department  of  the  Sandy  Hook 
Proving  Ground.  Col.  H.  L.  Harris,  of  the  Coast  Artillery 
Corps,  and  other  officers.  Yielding  gracefully  to  the  inevitable, 
the  officers  guided  the  invading  host  through  a  well-equipped 
machine  shop,  where  the  weapons  of  war  are  repaired  and 
supplied  with  missing  members,  to  the  proof  battery  where 
the  big  and  little  machine  tool  builders  were  finally  gathered 
together  and  photographed  en  masse  with  the  result  noted 
in  the  accompanying  illustrations — but  "the  worst  was  yet  to 
come." 
The  party  was  ordered  to  climb  up  on  the  five  concrete  para- 


prising  part  of  the  Le  Boulenge  chronograph  apparatus  used 
for  determining  the  velocity,  and  far  out  to  sea,  where  it  was 
seen  to  ricochet  twice  before  disappearing.  Adequate  descrip- 
tion of  the  sight  and  the  sensation  produced  is  quite  impos- 
sible; it  must  be  seen  and  felt  to  be  appreciated.  Following 
the  firing  of  the  12-inch  gun  came  the  firing  of  a  6-inch  gun 


Fig.  1.     MACHINERY'S  Steamer  '-Sagamor©"  approaching  Sandy    Hook 


Fig.  3. 


pets  back  of  the  proof  battery  where  the  big  guns  are  tested, 
see  Fig.  2,  and  after  being  cautioned  to  stop  their  ears  when 
the  whistle  sounded,  a  12-inch  gun  was  fired  with  270  pounds 
of  nitro-cellulose  powder.  The  12-inch  shell  was  hurled 
through  two  sets  of  vertical  wires  about  100  feet  apart,  com- 


Macliiue  Tool  Builders,  Members  of  the  Machine  Tool  Trade  on  MACHINERY'S  Outing,  October  14 

mounted  on  a  6-inch  disappearing  carriage.  Two  rounds  of 
shrapnel  were  followed  by  one  common  7-inch  steel  shell  filled 
with  explosive  "D"  fired  into  a  sand  parapet  about  500  yards 
from  the  proof  battery. 

The   party   of  -visitors   then   divided    into   two   groups,  one 
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taking  tlio  train  on  tlie  Saiuly  Hooli  11.  It.,  tlie  only  luilroad 
owned  by  the  U.  S.  Government,  to  tlie  spot  where  the  IC-inch 
gun  is  located,  while  the  other  party  inspected  the  fortification 
l<no\vn  as  Battery  Richardson  and  mortar  battery.  Battery 
Granger,  and  each  party  in  turn  visited  the  objects  of  Interest 


Fig.  2. 


Machine  Tool   Builders   watching  the  Firing   of  Big  Guna   at  I 
Hook  Proof  Battery  from  the  Concrete  Parapets  In  the  Rear 


landy 


Tlio  inspection  ol'  the  Ifi-incli  gun  under  the  direction  of 
Col.  Birnio  was  made  enjoyable  especially  by  his  interesting 
account  of  the  history  and  construction  of  the  gun,  with  some 
remarks  on  the  experiments  made  with  the  Gathniann  gun, 
on  a  nearby  armor  plate  and  with  a  regular  ;l2-inch  gun  on 
5-  and  6-inch  armor  fitted  to  a  section  of  a  battleship's  hull. 
Tlio  IC-inch  gun,  which  is  the  largest  in  the  world,  firing  a 
projectile  weighing  2,370  pounds  with  a  velocity  of  2,300  feet 
per  second,  has  been  discharged  about  fifteen  times.  No  dupli- 
cate has  been  built  and  none  is  likely  to  be  made  because  the 
great  weight  of  the  gun  makes  manual  operation  practically 
impossible.  (See  Machinery,  December,  1903.)  The  lighter 
12-inch,  and  the  14-inch  guns  recently  authorized  can,  if  neces- 
sary, bo  operated  by  hand,  which  is  a  great  advantage,  as 
defects  in  the  operating  machinery  are  likely  to  develop  when 
the  total  disability  of  a  gun  might  mean  great  disaster.  The 
•fortifications,  Cattery  Richardson  and  Battery  Potter,  facing 
the  main  channel,  are  built  of  monolitfiic  concrete  behind  a 
bank  of  sand  and  are  practically  invisible  from  the  sea.  The 
guns  are  mounted  on  disappearing  carriages,  and  beneath  the 
barbettes  are  ammunition  rooms  in  which  shells  and  powder 
are  stored.  Automatic  hoists,  driven  by  electric  motors,  con- 
vey the  ammunition  to  the  guns  when  in  action. 

The  party  returned  to  the  Battery  about  5:45  o'clock  after 
having  spent  the  afternoon  on  the  desolate  strip  of  sandy  land 


grouped  on  the  Proof  Hdftory,  Bandy  Hook.     Picture  taken  JuHt  prior  to  the  Firing  of  the  Big  Guns 


seen  by  the  other.  Opportunity  was  given  to  a  limited  number 
to  inspect  the  workings  of  the  range-finding  towers  in  which 
the  positions  and  distances  of  vessels  miles  out  at  sea  are 
accurately  detorniincd.  and  from  which  the  angles  of  elevation 
are  telephoned  to  the  batteries. 


near  New  York  tliat  is  frciiuently  mentioned  in  the  public 
press,  but  on  which  very  few  Americans  have  ever  set  their 
feet,  it  being  a  government  reservation  to  which  admittance 
Is  usually  denied.  The  fortifications,  of  vvhlch  only  a  frnctlon 
were  Inspected,  are  said  to  be  the  strongest  In  the  world. 


NEW  MACHINERY  AND  TOOLS 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP 


THE  BRYANT  CHUCKING  GRINDER 
A  great  many  interesting  machine  tools  built  in  the  small 
machine  tool  manufacturing  towns  in  Vermont  have  from  time 
to  time  been  illustrated  and  described  in  Machinery.  The 
latest  interesting  machine  brought  out  by  the  machine  tool 
builders  in  this  state,  is  the  Bryant  chucking  grinder,  built 
by  the  Bryant  Chucking  Grinder  Co..  of  Springfield,  Vt.     Tlie 
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Fig.  1.    The  Bryanti  Chucking  Grinder,  for  completing  Several  Grinding  Operations  at  One  Setting 

inventor  of  this  machine  is  Mr.  W.  L.  Bryant,  for  eight  years 
chief  draftsman  of  the  Jones  &  Lamson  Machine  Co.,  of  the 
same  town.  Its  purpose,  though  perhaps  not  the  full  intent 
of  its  field,  is  indicated  by  its  name.  The  ingenious  features 
ot  its  construction  and  mechanism  will  be  made  manifest  as 
the  description  proceeds. 

General  Description 

Briefly,  this  machine  is  intended  for  work  held  in  the 
chuck,  and  on  such  work  presents  the  advantages,  first  of  a 
number  of  wheels,  constantly  set, 
and  each  of  suitable  grain,  grade, 
shape  and  surface  speed  for  its 
work;  second,  of  a  number  of  con- 
venient stops,  for  both  longitudinal 
and  cross  adjustments,  making  the 
accurate  duplication  of  lengths, 
thicknesses  and  diameters  an  easy 
matter;  thus  permitting,  also,  the 
performing  of  several  operations  at 
one  chucking;  and,  finally,  it  offers 
those  conveniences  of  feed  and  speed 
change,  adjustment  and  control 
which  make  the  turret  lathe  such  a 
profitable  investment  in  a  well-man- 
aged machine  shop. 

The  general  design  of  the  tool  will 
be  understood  best  from  a  study  of 
Figs.  1  to  4,  inclusive.  The  bed  of 
the  machine  is  a  massive  casting.  A. 
of  rigid  box  form.  On  its  upper  sur- 
face it  is  provided  with  one  V  and 
one  flat  way,  on  which  slides  the 
wheel-carrying     head,     B,     carrying 

three  spindles,  any  one  of  which  may  be  adjusted  outward  to 
permit  its  wheel  to  operate  on  the  work  without  interference 
from  the  other  two.  To  the  left  of  the  main  bed  in  Figs.  1.  3 
and  4,  is  swiveled  the  bracket  C,  about  the  vertical  axis  of 
pivot  E.  The  angle  is  read  by  a  graduated  circle,  and  the 
swivel  is  brought  back  to  parallel  position  against  a  positive 


stop.  Lever  L..  binds  this  adjustment.  This  bracket  C,  in  turn, 
supports  the  work  spindle  head  D;  the  swiveling  about  the 
axis  of  E  thus  gives  provision  for  grinding  tapers.  A  longi- 
tudinal adjustment  of  the  head  on  the  bracket,  by  pilot  wheel 
E,,  against  any  one  of  three  adjustable  stops,  permits  a  change 
of  adjustment  to  agree  with  the  length  of  the  work  project- 
ing from  the  chuck;   a  cross  adjustment  at  this  point  gives 

control  of  diameters,  and  feeds 
the  work  across  the  cup  wheel  for 
facing  cuts.  This  cross  feed  is 
operated  automatically  from  the 
power  traverse  of  the  wheel  spin- 
dle head.  Having  thus  briefly  de- 
scribed the  structure  of  the  tool, 
we  are  prepared  fof  a  detailed  de- 
scription. 

The  Wheel  and  'Work-driving- 

Mechanism 
The  whole  machine  is  driven 
from  a  constant  speed  pulley  F. 
No  complicated  overhead  works 
are  required,  the  machine  may  be 
located  without  strict  reference  to 
the  countershaft  space,  and  the 
motor-driving  problem  is  reduced 
to  its  simplest  terms. 

Pulley   F  is   keyed   to   shaft   G. 

which,  in  turn,  is  keyed  to  drum 

H.     Over  the  latter  passes  a  belt 

which  runs  over  a  series  of  tight 

and  loose  pulleys    (see  J  and  J,) 

on     the     wheel     spindle     driving 

shafts.       These    are    so    arranged    that    the    shifting    of    the 

driving    belt    connecting    drum    H    with    pulleys    ■/,    J„    etc., 

transmits    the    power    to    either    the    rear,    or    facing   wheel. 

the  center  or  internal  wheel,  or  the  front  or  external  wheel. 

Lever  E  and   belt  shifter  L  control  the  driving  belt  for  this 

purpose.      Drum    H   and    shaft    G   are   mounted    in    a    swing 

cradle,    to    keep    the    driving    belt    tight.      The    adjustment 

for  this  cradle  is  shown  at  M  in  Fig.  3.     It  should  be  noted 

that  the  driving  belt  does  not  pass  directly  over  the  pulleys 

on  internal   spindle  N.     Instead,   the  pulleys  on  this  spindle 


Big.  2.    Rear  View  of  Grinder,  showing  Massive  Construction 

are  driven  at  an  increased  speed  from  pulley  Z,  on  the  idler 
shaft.  The  central  position  of  lever  K  normally  stops  all  the 
wheel  spindles,  but  by  the  operation  of  lever  0,  the  internal 
wheel  may  be  started  or  stopped. 

Levers  P,  P,  and  P,  are  connected  with  the  wheel  spindle 
quills  by   a   rack   and   pinion   movement,   which   allows   them 
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Id  bo  projected  or  withdrawn,  as  rt'ciiilrcd  lor  clearance.^ 
These  levers  are  provided  with  positive  adjustable  stops  for 
this  movement,  permitting  the  duplication  of  the  adjustments 
on  each  successive  piece  of  work.  Lever  Q  binds  or  loosens 
all   the  quills  simultaneously,  for  making  this  adjustment. 


in  which  is  Journaled  u  dniin,  councclcd  by  .spur  gearing  with 
shaft  V.  From  this  drum  a  belt  passes  around  idler  X,  and 
over  driving  pulley  Y  on  the  work  spindle.  A  spring  Z  (see 
Fig.  3)  keeps  the  drum  in  the  swinging  yoke  drawn  down, 
so  the  belt   is  always  taut.     Lever  A,   controls  a  reversing 


^ 


£i 


u 
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Fig.  3.    Front  Elevation,  allowing  Arrangement  of  SUdes,  ControUing  Levers  and  Hand-wheela,  etc. 


Shaft  G,  see  Fig.  4,  carries  also  a  small  pulley  R  for  driving 
the  usual  water  pump,  and  also  the  pinion  8,  which  meshes 
with  the  driving  gear  for  the  work  speed  changing  mechan- 
ism. This  latter  is  mounted  as  a  unit  In  an  oil  bath  easing, 
and  is  of  the  double  clutch,  silent  ratchet  type  made  familiar 
in  the  spindle  drive  of  the  Hartness  fiat  turret  lathe.     It  is 


mechanism  for  the  work  spindle,  operating  through  shaft  B„ 
and  the  connecting  gearing  shown.  This  is  employed  for  cer- 
tain cases  in  which  the  rear  or  facing  wheel  spindle  is  used 
for  cylindrical  or  internal  surfaces.  The  same  lever  A,  is 
used  for  stopping  the  work  spindle,  and  is  connected  with  a 
brake  for  doing  this  expeditiously. 


fM^MMuj^      rt^^^^'.^■^.^^'.'  ^^' "  "  ■;'^i7i 
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Fig.  4.    Longitudinal  Section,  showing  'Work  and  Wheel-driving  Mechanlam,  and  General  Structure  of  the  Machine 


incompletely   shown    at   T,   in   Fig.    4.    The   nine   changes    of 
speed  are  controlled  by  the  two  levers  IJ  and  (7,. 

From  (he  speed  box,  the  motion  is  transmitted  to  shaft  V 
ill  swiveling  bracket  C,  through  the  angular  bevel  gear  drive 
at  W,  about   the  axis  of  I').     About  shaft  V  is  pivoted  a  yoke. 


The  Longritudinal  and  Cross-feed  Mechanisms 

The  variable  feed  mechanism  for  operating  the  traverse  of 

the  wheel  spindle  head  is  best  seen  in  Fig.  5.     It  is  connected 

by  a  train  of  g^^ars  with  ihe  driven  shaft  of  the  work  speed 

change  mechanism,  so  that  the  linear  feed  of  the  wheel   per 
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revolution  of  the  work  is  not  affected  by  changes  in  work 
speed.  The  variation  in  feed  is  obtained  by  the  Hartness 
modification  of  the  Sellers  friction  disks,  in  which  a  very 
slight  swing  of  the  female  disks  changes  the  point  of  contact 
so  rapidly  as  to  effect  a  great  change  in  the  feed.  The  male 
or  driven  disk  is  shown  at  C„  in  Fig.  5.  The  change  of  feed 
is  effected  by  a  cam  connected  with  hand  wheel  D,  in  Fig.  3. 
Disk  C,  is  connected  with  shaft  £,  by  a  bevel  gear  reverse 
F„  controlled  by  the  clutches  at  (?,.  At  H^,  on  the  side  of  the 
wheel  spindle  slide  are  cut  three  T-slots,  in  which  are  clamped 


Fig.  5.    The  Wheel  Head  Traverse  Mechanism 

three  sets  of  automatic  reverse  dogs,  one  for  each  wheel. 
These  dogs  strike  a  projection  on  collar  K„  which  may  be 
raised  or  lowered  on  rock  shaft  L,  to  line  with  the  set  of 
dogs  it  is  desired  to  use.  To  L,  is  keyed  the  sector  .¥,,  which 
is  one  member  of  a  "load  and  fire"  mechanism  for  controlling 
clutch  G,;  its  purpose  is  to  prevent  the  clutch  from  stopping 
on  dead  center.  It  is  the  simplest  in  construction  of  any 
mechanism  of  this  kind  the  writer  remembers  having  seen. 
Clutch  G,  is  shifted  to  the  right  or  left  by  a  fork  and  sec- 


tor A',,  pivoted  at  0^.  In  the  position  shown,  when  sector  Jlf, 
is  swung  to  the  left  by  the  reversing  dogs,  spring  Q,  is  thereby 
compressed  against  a  pin  in  sector  N^  tending  to  throw  it  to 
the  left,  and  thus  throw  the  clutch  Gj  to  the  right,  reversing 
the  movement.  This  is  prevented  for  the  time  being,  how- 
ever, by  the  interference  of  the  ledges  milled  in  the  faces  of 
the  pins  at  iJ,,  one  of  these  being  fast  in  sector  itf,  and  the 
other  in  N^.  When  M,  has  been  turned  so  far  to  the  left, 
however,  that  spring  Q,  is  properly  compressed,  these  pins 
snap  by  each  other  on  the  further  side,  allowing  the  clutch 
to  be  thrown. 

Going  in  the  opposite  direction,  this  process  is  reversed. 
The  dog  at  fl",  swings  sector  M^  to  the  right,  compressing 
spring  Qi  against  the  pin  in  N^.  The  swinging  of  the  lat- 
ter under  this  spring  pressure  is  resisted  as  before  by  the 
pins  i?i,  which  finally  snap  by  at  the  end  of  the  movement. 
The  pivot  0,  of  segment  A',  is  mounted  in  lever  Sj,  which 
thus  furnishes  means  for  stopping  and  starting  the  traverse 
movement  at  any  point  in  the  travel,  independently  of  the 
automatic  reverse. 

The  motion  from  the  reverse  clutch  at  G,  is  transmitted  to 
the   wheel  spindle  head   through   worm  gearing  at   T,  and  a 
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Pig.  6.    Tile  Cross-feed  Mechanisizi,  with  Automatic  Dlminishins: 
Device  and  Stop 

pinion  at  T,,  which  engages  the  rack  under  the  slide.  Fine 
hand  adjustment  for  facing,  etc.,  is  effected  when  the  power 
feed  is  thrown  out,  by  hand  wheel  W,,  through  bevel  gears  at 
Xi.  This  hand  wheel  is  shown  in  Figs.  1  and  5,  but  not  in 
Fig.  3,  the  latter  being  Incomplete  in  this  respect.  When  not 
in  use,  it  is  withdrawn  until  bevel  gears  X^  are  out  of  en- 
gagement, and  the  wheel  is  free. 

A  telescopic  shaft,  F.,  leads  from  the  automatic  traverse 
mechanism  on  the  main  base  of  the  machine,  to  the  cross  feed 
mechanism  for  the  work  spindle  head  on  the  swiveling 
bracket.  This  shaft  is  rocked  at  each  end  of  the  stroke  by  a 
cam  surface  on  sector  Af„  which  is,  as  we  have  seen,  con- 
trolled by  the  reversing  dogs  at  H^.  The  telescopic  shaft 
transmits  this  movement  properly  at  whatever  angle  the 
swiveling  bracket  and  work  spindle  may  be  set. 

The  cross  feed  screw  M,  (see  Fig.  6)  has  mounted  on  it  a 
hand  wheel  K.,  (a  crank  is  shown  in  Fig.  3)  and  a  spur  gear 
N,.  This  latter  is  connected  with  ratchet  wheel  H,  by  a  tum- 
bler gear  arrangement,  controlled  by  lever  J,,  which  thus 
provides    for    reversing   and    throwing   out    the    feeds.       The 
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rntilu't  wheel  Is  oporalcd  by  a  pawl  (),,  pivoted  to  lever  O... 
which  In  turu  receives  its  movement  I'lom  rock  sliaft  F^ 
shown  in  Figs.  3  and  5.  This  niovement  is  positive  in  the 
direction  which  operates  the  ratchet  wheel  H,,  and  through 
It  the  cross  feed.  In  the  other  direction  it  Is  drawn  baclc 
by  spring  li,  until  the  point  of  plunger  S»  brings  up  against 


one  (if  the  iMiiiila  of  iiileresl  in  llie  inaclilne  is  its  slrength 
and  rigidity.  This  is  rather  unuHual  in  the  matter  of  weight 
alono,  whicli  is  about  4,200  pounds.  Rigidity  has  been  se- 
cured by  very  careful  design.  This  might  not  seem  to  be  Im- 
portant In  a  grinding  machine,  where  the  strains  are  light 
as  conuiared  wifli  macliines  of  the  lathe  and  miller  type.     If 


Fig.  8.    The  Work  Head  SwiveUed  for  Taper  Work 

there  are  no  heavy  strains  to  contend  with,  however,  there 
is  liable  to  be  enough  of  vibration  to  cause  serious  trouble, 
and  weight  and   stiffness  are   needed  to  counteract  this. 

in    the    matter   of   rigidity,    note    first   the    heavy    box-like 
form  of  the  main  castings.     This  form  also  serves,  of  course, 
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Fig.  7.    The  Facing  Wheel  in  Use 

the  adjustable  stop  T..  As  the  position  of  T.,  allows  a  greater 
or  less  amplitude  of  movement  to  the  swinging  of  lever  G~, 
a  greater  or  less  cross  feed  is  effected  at  each  stroke. 

The  position  of  stop  T,.  and  the  consequent  amount  of  feed, 
is  governed  by  two  things.  In  the  first  place,  the  knurled 
nut  v..  furnishes  a  check  to  its 
backward  movement,  and  thus 
regulates  the  rate  of  cross  feed. 
Screwing  this  nut  out  increases  the 
feed — screwing  it  back  decreases 
it.  In  the  second  place,  the  feed  is 
controlled  by  cam  y,,  which  is  ad- 
justably clamped  on  the  shaft  of 
ratchet  wheel  i/,,  and  .revolves  with 
it  in  the  direction  of  the  arrow. 
As  the  feeding  progresses,  the 
lower  edge  of  y,  comes  Into  con- 
tact with  the  left-hand  end  of  stop 
T..  gradually  limiting  Its  move- 
ment from  that  permitted  by  the 
adjustment  of  f7,  until  finally,  in 
the  position  shown,  the  swinging 
of  lever  G,  is  stopped  altogether, 
thus  stopping  the  cross  feed.  Tlie 
diminishing  depth  of  cut  thus  pro- 
vided for.  as  the  desired  finished 
diameter  is  approached,  gives  the 
best  results  obtainable  from  the 
standpoints  of  accuracy  and  finish. 

It  will  be  noted  in  the  top  view 
in  Fig.  6  that  there  are  three  each 
of  stop  cams  V.,,  stops  T,.  feed  ad- 
justing nuts  [/,  and  plungers  S,. 
Any  one  of  these  three  latter  may 
be  pressed  down  into  working  posi- 
tion, thus  giving  a  separate  cross 
feed  stop  and  rate  of  feed  for  each 
of  three  operations. 

Salient  Points  in  the  Desig-n 

The  reader  might  perhaps  be  par- 
doned for  skipping  the  detailed  de- 
scription of  the  mechanism  just 
given.  It  is  made  necessary  by  the 
fact  that  the  machine  is  new  from 
"the  ground  up,"  so  it  has  to  be  de- 
scribed in  the  same  way,  there  be- 
ing no  similar  machine  with  which 

mental    comparisons    may    be    made  F1».  e.    Diagram  showing  the  Method  of  Plnlshln»  a  Hardened  Oenr  with  Conloal  Clutch  surface 

The  reader,  however,  should  not  fail  to  examine  certain  note-  lo   protect   the   mechanism   from   emery   dust  and   other  grit, 

worthy  features  of  the  design  which  are  of  universal  interest,  Tlien  again,  the  solid,  long  bearing  of  the  swivel  adjustment 

being  applicable  to  machines  of  other  types,  made  for  other  should  be  compared  willi  that  found  on  the  ordinary  design 

purposes.  gf   imlvcrsal   grinder.     All    unnecessary   sliding   surfaces   are 
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avoided,  and  the  connection  between  the  work  and  the  wheel, 
through  the  main  castings,  is  strong  and  direct,  there  being 
a  notable  absence  of  built-up  constructions. 

An  interesting  point,  along  this  line,  should  be  noticed. 
The  work  spindle  head  slides  crossways  on  a  thin  platen, 
which,  in  turn,  slides  longitudinally  on  the  top  of  swinging 
bracket  C.  This  platen  at  first  sight  appears  to  be  an  exam- 
ple of  the  built-up  construction  which  the  designer  tried  to 
avoid.  This  is  not  the  case,  however.  It  is  thin  and  flexible, 
receiving  its  stiffness  from  the  head  and  bracket  to  w^hich  it 
is  gibbed.  Furthermore,  the  gibbing  points  for  this  platen 
on  the  upper  member  are  directly  over  those  for  the  lower 
member,  so  that  strains  are  transmitted  in  direct  tension 
and  compression,  with  no  possibility  of  the  deflection  strains 
(even  in  this  thin  platen)  which  usually  "raise  hob"  with 
rigidity. 


TOOTH-SHAPED  JAWS  FOR  HOLDING  WORK 
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WHEEL 
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OUTSIDE  AND  FACE 
GRINDING  WHEEL 


OUTSIDE  AND  FACE 
GRINDING  WHEEL 
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OUTSICE  GRINDING 

WHEEL 
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Fig.  10.    Method  of  Finishing  a  Piece  requiring  Two  Settings,  and  having  CyUndrical,  Face 
and  Taper  Surfaces  to  be  ground 

Criticism  might  perhaps  be  directed  toward  the  large  over- 
hang of  the  work  spindle.  This  is  given  to  permit  the  en- 
trance of  guard  D,.  to  catch  the  water  and  dust.  This  overhang 
is  apparent  only,  however,  as  the  base  of  the  head  is  extended 
to  a  long  bearing  out  under  the  working  point.  It  is  similar 
in  this  respect  to  the  spindle  heads  used  on  the  Beaman  & 
Smith  duplex  cylinder  boring  machines,  having  the  advan- 
tage, however,  of  having  the  head  and  extended  slide  one 
solid  casting,  instead  of  being  bolted  together,  as  is  necessary 
In   the  other  case. 

Another  point  shown,  though  not  very  plainly,  in  Fig.  4  at 
y„  is  a  device  used  for  taking  up  the  end  movement  of  the 
w-ork  spindle.  This  is  very  necessary  in  accurate  face  plate 
and  chuck  work,  whether  in  the  lathe  or  grinding  machine, 
as  every  good  mechanic  knows.  It  is  not  possible  to  do  it 
well  enough  or  to  do  it  permanently  by  adjusting  the  take-up 
for  the  thrust  bearing.  It  is  therefore  common  practice, 
wherever  possible,  to  put  a  stick  against  the  center  of  the 
work,  and  bring  the  tail  center  up  against  it,  thus  taking 
out  the  slack.  This  machine  has  the  stick  incorporated  in  it. 
Springs  at  Yj  are  always  in  action,  forcing  the  spindle  up  to 
a  firm  bearing  on  the  end  thrust. 


Typical  Operations 
In  Figs.  9  and  10  are  shown  diagrams  which  illustrate  the 
use  of  the  machine  quite  clearly.  The  first  of  the  parts,  in 
Fig.  9,  is  a  cast  iron  gear  with  a  conical  clutch  surface.  This 
has  to  be  ground,  as  shown,  in  the  bore,  the  clutch  surface, 
and  on  one  face  and  outside  diameter.  In  the  first  operation 
the  work  is  held  by  tooth-shaped  jaws  which  hold  it  concen- 
tric with  the  pitch  line.  Here  the  bore  is  ground  with  a  sup- 
plementary internal  attachment,  as  shown,  provided  for  work 
having  small  holes.  (This  supplementary  spindle  may  also 
be  used  for  buffing  and  polishing  with  rouge  and  a  soft 
wheel.)  In  the  second  wheel  position  the  work  spindle  and 
the  bracket  on  which  it  is  mounted  are  swiveled  to  the  angle 
of  the  conical  surface  15  degrees,  as  shown,  which  is  finished 
with  the  regular  internal  wheel.  For  the  second  operation 
and  third  wheel  position  (which  finishes  this  piece)  the  work 
is  held  by  its  finished  clutch  surface 
on  a  taper  arbor  mounted  in  the 
work  spindle.  This  arboi-  may  be 
ground  in  place  to  insure  absolute 
accuracy. 

The  piece  of  work  shown  in  Fig. 
10  is  also  a  gear,  but  of  much  more 
complicated  form.  It  is  made  of 
hardened  steel.  For  the  first  opera- 
tion (including  the  first  three  wheel 
settings)  it  is  held  in  gear-tooth 
chuck  jaws  the  same  as  in  the  case 
shown  in  Fig.  9.  In  this  first  opera- 
tion all  three  of  the  regular  wheels 
are  used,  all  on  external  surfaces. 
First  the  large  bearing  is  ground 
with  the  rear  wheel,  then  the  small 
outer  bearing  is  ground  with  the 
central  wheel,  and  finally,  in  the 
third  position,  the  SV-i-degree  taper 
is  finished  with  the  outside  wheel. 
This  operation  shows  quite  plainly 
that  only  a  small  lateral  adjustment 
of  the  work  spindle  is  required  lor 
the  different  positions.  This  will  be 
seen  by  comparing  the  center  lines 
of  the  work  and  of  the  central 
wheel  spindle  in  each  case.  This  is 
due  to  the  fact  that  the  three  wheel 
spindles  are  located  in  this  natural 
position,  and  to  the  fact  that  the 
swiveling  adjustment  for  taper 
grinding  is  about  an  axis  which  ap- 
proximately passes  through  the 
point  of  contact  of  the  wheel  and 
work. 

In  the  fourth  wheel  position 
and  the  second  operation,  the  work  is  held  on  the  conical  shank 
by  a  special  expanding  chuck,  made  to  fit  it.  For  this  opera- 
tion the  middle  or  internal  wheel  only  is  used,  this  being  em- 
ployed for  both  the  grinding  of  the  hole  and  the  facing  of  its 
internal  seat. 

The  Field  of  this  Grinding  Machine 
These  two  examples  will  serve  to  show  the  convenience  and 
time-saving  qualities  of  this  design  of  grinder,  with  its  three 
(or  four)  wheels  permanently  mounted  in  place,  its  variety 
of  adjustments,  and  its  conveniently  controlled  stops,  feeds, 
speeds,  etc.,  for  each  operation. 

It  will  readily  be  seen  that  this  chucking  grinder  bears  the 
same  relation  to  the  standard  universal  grinding  machine, 
that  the  turret  lathe  on  chuck  work  does  to  the  standard  en- 
gine lathe.  Its  field  is  thus  a  large  one,  though  its  par- 
ticular adaptability  to  automobile  work  will  be  at  once  re- 
cognized. It  is  entirely  conceivable  that  it  may  open  up  a 
new  field  of  its  own,  in  finishing  certain  parts  from  rough 
turned,  or  even  rough  castings  and  forgings.  Mechanics  will 
readily  recognize  its  advantages,  as  a  labor-  and  time-saving 
machine,  and  being,  as  it  is,  radically  new  in  its  design,  it  will 
undoubtedly  create  considerable  interest  among  machine  users. 
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BLBCTRICALLY-HEATED  OIL  TEMPERING 
BATH 

Tho  aocoinpaiiyiiig  illustration  shows  an  electrically-heated 
oil  tempering  bath  nianufactured  by  the  General  Electric  Co., 
Schenectady,  N.  Y.  The  bath  is  contained  in  a  cast. iron  tank 
or  pot.  liavlng  12  lugs  evenly  spaced  around  the  sides.  Those  lugs 
are  drilled  to  receive  standard  cartridge  units,  and  by  thus 
distributing  the  units  an  even  temperature  can  be  maintained 


tlon  is  sulllcient  to  Heat  the  oil  to  a  temperature  of  450  degrees 
1''.  in  less  than  one  hour,  when  starting  cold.  The  lengths  of 
tilt)  three  sizes  are  22,  IS,  and  30  inches,  respectively;  the 
widths,  12,  12,  and  16  inches,  and  the  depths,  8,  12  and  18 
inches.  The  smallest  oil  bath  weighs  420,  the  medium,  475, 
and  the  largest,  900  pounds. 


ElectricaUy-heated  Oil  Tempering  Bath,  made  by  the  General  Electric  Co., 
Schenectady,  N.  Y.,  showing  Removable  Cartridge  Unite 

in  all  parts  of  the  oil.    Around  the  pot  is  placed  a  heat  retain- 
ing jacket,   consisting   of   an   inner   and   outer   wall   of   sheet 
metal,  the  space  of  three  inches  between  the  walls  being  filled 
with  mineral  wool.     The  jacketing  on  the 
back  side  of  the  tank  is  easily  removed, 
thus  allowing  quick  access  to  the  Internal 
connections  of  the  units.     Around  the  top 
of  the  tank  a  wide  flange  is  provided,  to 
which  four  cast  iron  legs  are  screwed.     A 
drain  pipe  controlled  by  a  globe  valve  pro- 
vides a  means  for  drawing  off  the  oil.     A 
protected  recess  is  provided  in  one  end  of 
the  tank  in  which  a  thermometer  may  be 
placed  for  indicating  the  temperature  of  the 
oil  bath. 

Two  methods  are  in  vogue  for  using  the 
oil  bath.  In  the  first  method  the  tempera- 
ture of  the  oil  is  raised  to  2.50  degrees  F., 
and  then  the  work  is  placed  in  the  bath 
and  the  full  current  turned  on.  When  the 
oil  reaches  the  desired  temperature,  the 
work  is  removed  and  the  current  turned  off. 
The  second  method  is  to  turn  on  the  full 
heat  at  once,  and  bring  the  oil  to  the  re- 
quired temperature,  and  then  to  introduce 
the  work,  and  by  means  of  regulating 
switches,  maintain  the  temperature  con- 
stant for  any  required  length  of  time. 

A  cast  iron  basket  or  tray  may  be  sup- 
plied in  which  the  work  can  be  placed.  This 
basket  has  eye-bolts  at  each  end  to  facili- 
tate its  handling,  and  the  bottom  Is  per- 
forated with  %-inch  holes  to  permit  free 
circulation  of  the  oil.  Short  legs  are  pro- 
vided on  the  bottom  of  the  basket  which 
keep  the  work  about  an  inch  above  the  bot- 
tom of  the  bath. 

Any     desired     temperature     is     obtained 

.  ..  .  .  ii.  Fig.  1.    Twenty-Inch 

by  throwing  in  the  necessary  num- 
ber of  units  to  give  the  approximate  heat.  Close  regu- 
lation is  then  secured  by  varying  the  voltage  on  one  of  the 
units  by  means  of  a  rheostat.  Three  sizes  of  tempering  baths 
are  made,  tho  smallest  having  a  capacity  of  nine  gallons  of  oil, 
the  medium  size,  of  11  gallons,  and  the  largest,  of  37  gallons, 
the  first  requiring  G  K.  W.  per  hour,  the  medium,  7.2,  and  the 
largest  size,  20  K.  W.  for  Its  operation.    This  energy  consump- 


CINCINNATI-BICKPORD  20-INCH  GANG  DRILL 

The  accompanying  illustrations  Figs.  1  and  2  show  front 
and  rear  views,  respectively,  of  a  new  arrangement  of  20-lnch 
sliding  head  drills  operating  in  gang,  and  manufactured  by 
the  Cincinnati-Bickford  Tool  Co.,  Cincinnati,  O.  As  shown  in 
the  illustrations,  four  individual  drills,  each  fitted  with  power 
feed,  automatic  stop,  and  quick  return,  have  been  placed  on  a 
common  base  pedestal.  The  rear  view.  Fig.  2,  shows  the  driv- 
ing arrangement,  transmitting  the  power  through  a  continu- 
ous  shaft  provided  with  clutches,  admitting  of  the  throwing 
in  and  out  of  any  one  drill  at  any  time.  The  continuous  shaft 
is  provided  with  a  tight  and  loose  pulley  at  one  end,  as  shown. 
The  lever  for  operating  the  clutches  by  means  of  which  each 
spindle  can  be  stopped  independently,  is  bent  over  towards  the 
front,  so  that  the  operator  at  the  front  of  the  machine  can 
conveniently  reach  It. 

These  drill  presses  are  provided  with  sliding  heads  and  the 
table  has  also  a  sliding  movement  as  shown  in  Fig.  1,  so  that 
it  can  be  operated  up  and  down  by  means  of  a  crank  on  ways 
planed  on  the  face  of  the  column,  giving  the  table  a  rigid 
support  and  bearings  at  points  far  apart.  The  arrangement 
of  sliding  heads  in  combination  with  a  vertically  movable 
table  gives  the  machine  a  considerable  range  for  handling 
pieces  of  comparatively  large  proportions.  The  table  is  con- 
tinuous across  the  whole  front  of  the  machine  as  shown,  and 
is  provided  with  two  T-slots.     The  sliding  heads  are  balanced 


High-speed  Gang  Drill,  buUt  by  tho  Clnclnnatt-Blokiord  Tool  Co  .  Cincinnati.  O. 

and  can  be  quickly  adjusted  and  tightened.  The  spindles  are 
provided  with  ball  thrust  bearings,  and  with  steel  Jam  nuts, 
which  minimize  the  friction  and  afford  adjustment  for  taking 
up  the  wear,  when  necessary.  The  sleeves,  shafts  and  spin- 
dles are  finished  by  grinding. 

Three  power  feeds  are  provided  for  the  spindle,  the  power 
feed  being  operated  through  pulleys,  worm  and  bevel  gearing. 
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The  worm  operating  the  worm-wheel  on  the  pinion  shaft  in 
the  head  revolves  in  an  oil  bath  contained  in  the  worm  cas- 
ing, thus  insuring  long  life  to  the  worm  gearing.  All  the 
bevel  gears  are  planed  so  as  to  provide  proper  contact  between 
the  teeth  and  silent  running.  Proper  guards  are  provided  for 
all  exposed  gearing.     The  spindle  sleeve  is  graduated,  and  on 


Fig.  2.    Bear  View  of  Gang:  DriU,  sliowing  Arrangement  for  Driving  with 

the  power  feed  machines  provided  with  automatic  trip,  this 
graduation  affords  a  means  for  setting  accurately  the  auto- 
matic trip  collar. 

These  machines  are  also  furnished  without  power  feed  and 
can  be  arranged  in  gangs  with  any  number  of  spindles  from 
two  up.  They  are  also  furnished  on  individual  base  columns, 
both  with  and  without  power  feed  construction,  and  with  a 
variety  of  tables  furnished  according  to  the  needs  and  re- 
quirements of  the  customer.  An  oil  pump  and  the  necessary 
piping  is  provided  as  shown,  and  a  tank  or  reservoir  for  the 
oil  is  placed  within  the  base. 


reduce  any  small  inaccuracies  in  the  cams,  the  rises  of  which 
are  several  times  the  required  travel  of  the  slides. 

The  head-  and  tail-stock  spindles  which  carry  the  dead  cen- 
ters have  longitudinal  adjustment  in  their  bearings,  and  are 
so  designed  that  when  the  head-stock  center  is  in  its  proper 
position,  the  other  can  be  withdrawn  for  changing  the  work, 
by  means  of  the  lever  at  the  left  of  the 
tail-stock.  In  this  way  staffs  can  be  turned 
with  all  the  lengths  gaged  from  the  same 
end,  thus  throwing  all  of  the  errors  of 
the  blank  to  the  extreme  of  the  other  end 
where  they  can  be  easily  rectified.  The 
centers  are  kept  in  contact  with  the  work 
by  light  springs.  For  watch  work  and 
other  work  where  the  total  length  of  the 
blanks  is  less  than  three-quarters  inch, 
the  head-  and  tail-stock  are  made  in  a 
single  casting  so  that  correct  alignment  is 
more  easily  maintained.  For  larger  work, 
however,  they  are  made  separately  adjust- 
able on  a  bed  plate.  In  both  cases  a  screw 
adjustment  is  provided  so  that  a  slight 
swivel  motion  is  possible  tor  bringing  the 
axis  of  the  centers  parallel  with  the  woi-k 
slide. 

A  worm  and  worm-gear  drives  the  cam 
shaft,  and  a  friction  clutch  connects  the 
gear  with  the  shaft.  This  clutch,  when 
released,  permits  the  shaft  to  be  turned  by 
the  hand-wheel  at  the  top,  so  as  to  make 
it  easier  to  set  the  tools.  The  cams  can 
be  cut  so  that  the  tools  will  turn  either 
straight  or  tapered  work,  or  partly  straight 
and  partly  tapered.  A  screw  adjustment 
on  each  side  permits  the  diameter  of  the 
most  particular  part  and  the  distance  of 
the  most  important  shoulder  from  one  of 
the  ends  to  be  obtained  very  accurately. 
The  other  diameters  and  lengths  will  be 
.  in  correct  relation,  and  duplicate  parts  can 
one  contini;otis  Shaft  jjg  turned  as  long  as  the  tool  retains  its 
cutting  edge.  For  very  delicate  watch  work  and  also  for  work 
where  a  considerable  amount  of  stock  is  to  be  removed,  two 
cuts  should  be  taken  over  the  work.  In  order  to  facilitate 
this  operation  a  two-tool  turret  has  been  provided.  Thia 
turret  is  automatically  indexed  on  the  completion  of  each  cut. 
The  position  of  one  of  the  tools  in  the  turret  is  determined 
by  the  screw  on  the  slide,  but  a  separate  screw  adjustment  is 
provided  for  the  other,  so  as  to  make  it  possible  to  take  the 


WALTHAM  AUTOMATIC   STAFF  TURNING 
MACHINE 

The  machine  shown  in  the  accompanying  illustration  has 
recently  been  brought  out  by  the  Waltham  Machine  Works, 
Waltham.  Mass.  It  is  built  for  automatically  turning  several 
shoulders  on  small  work,  such  as  the  staffs  of  watches 
clocks,  etc.,  at  one  setting.  The  general  design  of  the  ma- 
chine is  as  follows:  Two  slides  are  provided,  one  of  which 
carries  the  work  supported  on  dead  centers  and  driven  by  a 
dog  from  a  belt-driven  plate.  The  other  slide  has  a  motion 
at  right  angles  to  the  first,  and  carries  the  tool  or  tools.  A 
vertical  shaft  at  the  rear  of  the  machine  carries  two  cams, 
one  for  each  slide,  the  cams  actuating  the  slides  by  means  of 
sliding  wedges  which  are  in  contact  with  hardened  rolls  on 
the  slides.  These  latter  are  kept  up  against  the  wedges  by 
springs  and  the  wedges  are  kept  in  contact  with  the  cams  by 
similar  means.  The  angles  of  the  wedges  are  such  that  the 
longitudinal  movement  of  the  wedge  transmits  a  reduced 
movement  of  the  slides.  For  watch  work  the  movement  of 
the  work  slide  is  made  one-quarter,  and  of  the  tool  slide  one- 
eighth,  of  the  longitudinal  travel  of  the  wedge,  but  for  larger 
work  a  different  reduction  may  be  made.  This  arrangement 
is  advantageous,  inasmuch  as  it  makes  it  possible  to  greatly 


Automatic  Staff  Turning  Machine,  built  by  the  Waltham  Machine 
Works.  Waltham,  Mass. 

finishing  cut  with  independent  adjustment.  With  this  ar- 
rangement only  the  finishing  too!  is  required  to  have  the 
keen  point  necessary  for  delicate  work,  and  as  but  a  small 
amount  of  stock  is  removed  in  the  finishing  cut,  the  tool 
will  hold  its  edge  for  a  long  time. 

The  operation  of  the  machine  is  briefly  as  follows:  The 
blank  is  dogged  by  the  operator,  who  places  it  between  the 
centers  and  starts  the  machine  by  a  foot  treadle.  The  tool 
follows  the  course  determined  by  the  cams,  turning  and 
squaring  all  the  shoulders  on  one  end  of  the  staff.     In  a  sin- 
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gle-tool  inachliK'  tlie  tool  then  ri'lin-us  to  Us  original  position, 
and  the  machine  stops  for  the  insertion  of  a  fresh  blank, 
which  has  been  dogged  by  the  operator  while  the  machine 
was  running.  In  a  two-cut  machine  the  turret  Is  automati- 
cally Indexed  on  the  return,  bringing  the  finishing  tool  in 
position,  and  the  movements  are  repeated,  the  machine  stop- 
ping lirst  after  the  completion  of  the  finishing  cut,  but  with 
the  turret  indexed  again  and  the  roughing  tool  in  position 
for  the  next  blank.  With  the  two-cut,  or  with  the  one-cut 
machine  on  long  work,  the  operator  can  take  care  of  two  ma- 
<hlnes.  The  capacity  of  the  machines  when  arranged  for 
larger  work  Is  up  to  2%  Inches  long  between  the  centers,  and 
up  to  Vi  inch  diameter,  but  the  longest  total  turning  is  IVo 
inch.  The  base  of  the  machine  is  15  inches  square,  and  the 
weight  about  140  pounds.  The  machine  can  be  made  to  take 
either  rectangular  or  circular  tools,  as  required  by  the  user. 


KEARNEY  &  TBBCKER  UNIVERSAL  MILLING 
ATTACHMENT 
The  accompanying  line  engraving  Fig.  1  and  the  half-tones 
Figs.  2  to  5  show  the  construction  and  application  of  a  uni- 


m^ 


Pig.  1- 


Section  through  Universal  Milling  Attachment  made  by  the 
Kearney  &  Trecker  Co.,  Milwaukee,  Wia. 


versal  milling  attachment  which  has  recently  been  brought 
out  by  the  Kearney  &  Trecker  Co.,  Milwaukee,  Wis.  Refer- 
ring first  to  the  line  engraving.  Fig.  1,  showing  a  section  of 
the  device,  it  will  be  seen  that  the  gear  A  is  attached  to  the 
regular  horizontal  spindle  of  the  milling  machine,  and  drives 


Pig    2.     The  Attachment  in  PoalUon  for  Vertical  Milling 

gear  B  keyed  to  a  horizontal  driving  shaft  on  the  end  oj 
which  Is  cut  a  bevel  pinion  C;  this  pinion  drives  the  bevel 
gear  I),  which  latter  Is  made  in  one  piece  with  the  bevel  gear 
/*,.  This  arrangement  permits  tlie  pinion  B  to  revolve  to  any 
jio.sition  without  interfering  with  the  driving  pinion  C.     The 


bevel  )jiiiluu  E  is  cut  on  a  steel  sleeve  on  which  also  are  cut 
spur  gear  teeth  of  wide  face  meshing  with  a  similar  gear 
provided  on  the  cutter  spindle  of  the  attachment.  All  of 
the  gears  as  well  as  the  cutter  spindle  are  made  from  hard- 
ened steel,  the  spindle  being  ground  on  the  outside  as  well 
as  in  the  tapered  hole. 

The  wear  on   the  bronze  boxes   is  taken   up  by  an  adjust- 
ment nut  or  collar  shown  at  F.     The  bushing  (7  rotates  with 


Fig-  3.    The  Attachment  used  in  Connection  with  the  Spiral  Head 

the  spindle,  it  being  keyed  to  the  latter,  although  this  is  not 
shown  in  Fig.  1.  Thus  when  the  nut  F  is  tightened,  this 
bushing  slides  forward,  and  the  spindle  is  at  the  same  time 
drawn  back  into  the  taper  box  of  the  front  bearing.  The  end  of 
the  spindle  is  provided  with  a  slot  or  keyway  for  driving 
arbors  carrying  face  mills  and  large  milling  cutters  in  gen- 
eral. The  attachment  has  been  made  unusually  heavy  and 
rigid,  and  the  object  in  bringing  it  out  has  been  to  provide 
means  for  using  the  milling  machine  on  all  kinds  of  unusual 


Fig.  4. 


Using  the  Attachment  for  Horizontal  Milling  at  a  Slight  Angle 
with  the  Axis  of  the  Main  Spindle 


jobs  that  from  time  to  time  arise  in  every  shop,  and  which 
the  ordinary  machines  with  regular  equipment  are  not  suffi- 
cient to  handle.  The  attachment  will  fit  all  sizes  of  milling 
machines  built  by  the  makers.  It  is  held  in  place  by  being 
clamped  to  the  knee  slide  on  the  column  of  the  machine,  the 
same  as  the  vertical  spindle  and  other  attachments  of  this 
type,  and  It  can  be  attached  or  removed  very  quickly  and 
without  difficulty. 

In  Fig.  3  the  attachment  is  shown  applied  to  the  machine, 
wltli  Its  spindle  at  right  angles  to  the  axis  of  the  regular 
milling  machine  spindle  but  parallel  with  the  table.  It  is 
here  shown  operating  In  connection  with  the  spiral  head,  lii 
Fig.  2,  the  attachment  Is  shown  in  position  lor  vertical  mill- 
ing, and  in  Fig.  4,  for  horizontal  milling  but  In  a  position  at 
a  slight  angle  with  Ihe  axis  of  the  main  spindle.  Finally  In 
l'"ig.  T)  it  is  shown  set   for  angular  milling. 
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This  device  in  connection  with  the  regular  horizontal  mill- 
ing machine  makes  it  possible  to  do  all  classes  of  milling  on 
this  type  of  machine,  and  due  to  the  fact  that  the  attach- 
ment has  been  built  along  heavy  lines,  it  is  possible  to  per- 
form vertical  and  angular  milling  practically  to  the  full  capac- 
ity of  the  main  spindle  of  the  machine.  It  has  a  capacity 
for  face  milling  with  cutters  up  to  6  inches  in  diameter. 
The   attachment   is   made   in   three   different   sizes,   all   being 


Fig.  5.    The  Attachment  in  Position  for  Angular  Milling 

provided  with  No.  10  Brown  &  Sharpe  taper  hole  in  the  spin- 
dle. The  distance  from  the  center  of  the  spindle  to  the  bot- 
tom of  the  attachment  does  not  exceed  1  9/16  inch,  and  the 
distances  from  the  center  of  the  spindle  to  the  face  of  the 
column  when  used  for  vertical  milling  is  10"4,  ll^A  and  11% 
inches,  respectively,  for  the  three  different  sizes.  The  net 
weights  of  the  attachments  are  265,  290  and  32.5  pounds,  re- 
spectively. 


RACINE  MOTOR-DRIVEN  HACK-SAW 
MACHINE 
A  hack-saw  manufactured  by  the  Racine  Gas  Engine  Co., 
Racine  Junction.  Wis.,  was  illustrated  and  described  in  the 
New  Machinery  and  Tools  department  in  the  July.  1908,  issue 
of  Machixery.  This  machine  has  now  been  equipped  with 
direct  motor-drive,  as  shown  in  the  accompanying  illustration. 


Motor-driven  Hack-saw  Machine,  manufactured  by  the  Becine  Gas 
Engine  Co  .  Racine  Junction,  Wis. 

An  important  feature  in  this  machine  is  that  means  are  pro- 
vided for  lifting  the  saw  from  contact  with  the  work  on  the 
back  stroke,  thus  lengthening  the  lite  of  the  saw  and  in- 
creasing the  rapidity  of  the  cutting  as  well  as  leaving  a 
smooth  surface  on  the  ends  of  the  cut-off  work.  As  will  be 
seen  in  the  illustration  the  motor  is  mounted  on  the  lower 
part  of  one  of  the  legs  of  the  machine,  reduction  gearing  be- 
ing provided,  and  a  belt  transmitting  the  motion  from  the 
small  lower  pulley  to  the  large  driving  pulley.     As  examples 


of  the  capacity  of  the  machine  it  may  be  mentioned  that  a  ly,- 
inch  round  cold-rolled  steel  bar  can  be  cut  off  in  1%  minute, 
using  common  hack  saw  blades,  no  special  blade  being  re- 
quired in  the  machine.  Another  example  of  the  capacity  is 
that  a  70-pound  steel  rail  can  be  cut  off  in  six  minutes. 

A  special  arrangement  has  been  introduced  for  lubricating 
the  saw  while  cutting.  As  seen  in  the  illustration,  a  rubber 
hose  connects  a  pipe  to  the  right,  which  is  fed  directly  from 
the  oil  pump,  with  an  adjustable  spout  over  the  saw.  As  will 
be  seen,  this  spout  is  mounted  on  the  top  of  a  rod  which 
passes  through  the  side  of  the  bed  and  is  held  in  position  by 
means  of  a  thumb  screw. '  At  the  top  of  the  rod  a  bracket  is 
provided  so  that  the  spout  can  be  swiveled  about  it.  This 
combination  makes  it  possible  to  raise  or  lower  the  spout  as 
well  as  turn  it  to  any  position  required. 


SIBLEY  HIGH-SPEED  DRILL  [PRESS 

The  accompanying  illustrations  show  a  front  and  rear  view 
of  a  high-speed  drill  press  recently  brought  out  by  the  Sibley 
Jlachine  Tool  Co.,  South  Bend,  Ind.     It  has  been  designed  es- 


Flgs.  1  and  2.    Front  and  Rear  Views  of  24-inch  Drill  Press,  built  by 
the  Sibley  Machine  Tool  Co.,  South  Bend,  Ind. 

pecially  with  the  view  of  meeting  the  demands  of  the  auto- 
mobile trade,  and  is  provided  with  some  features,  new  in  up- 
right drills,  the  most  prominent  of  which  is  the  location  of 
the  change  gear  box,  which  is  placed  on  the  top  of  the  col- 
umn, thus  eliminating  cone  pulleys  entirely,  the  drive  being 
by  means  of  a  single  constant-speed  pulley.  The  gear  box 
permits  of  eight  changes  of  speed,  and  the  construction  is 
such  that  any  speed  can  be  thrown  in  instantly  while  the 
machine  is  running.  The  change  speed  gears  in  the  gear  box 
run  in  oil.  The  machine  shown  in  the  illustration  is  pro- 
vided with  combined  hand-wheel  and  lever  feed,  but  the  ma- 
chine Is  also  made  with  geared  power  feed,  if  desired.  The 
spindle  is  fitted  with  a  hole  for  No.  4  Morse  taper,  and  is 
provided  with  ball  thrust  end  bearings.  All  running  bear- 
ings are  made  of  bronze.  TTie  machine  has  ample  power  to 
run  high-speed  steel  drills  of  1}^  inch  diameter  up  to  the 
limit  of  their  capacity. 


WALTHAM  AUTOMATIC  GEAR-CUTTING 
MACHINE 
In  the  June,   1908,   issue  of  Machinery   an  automatic  pre- 
cision gear  cutting  machine  built  by  the  Waltham  Machine 
Works,  Waltham,  Mass.,  was  illustrated  and   described.     The 
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nccoiiipanyiiiK  engraving  shows  an  improved  design  ol!  tliis 
machine,  differing  from  tlie  one  previously  described  In  many 
important  details.  The  machine  is  especially  well  adapted 
for  cutting  brass  gears  on  account  of  the  complete  protection 
from  chips  provided  for  the  indexing  mechanism,  the  cams 
and  the  slides;  but  it  Is  also  suitable  for  other  work  and  will 
cut  steel  gears  and  pinions  of  fine  pitches  satisfactorily.  The 
protection  for  the  working  mechanism  is  obtained  by  means 
of  a  plate  attached  to  the  cutter  slide  and  held  in  contact 
with  the  back  side  of  the  hood  on  the  work  slide.  A  remov- 
able cover  also  completely  encloses  the  work  and  cutter,  ex- 
cept for  an  opening  below  the  work  through  which  the  chips 
fall. 

During  the  return  of  the  work  slide,  after  the  cut  is  taken, 
the  cutter  is  lifted  from  the  work  so  that  the  indexing  can  take 
place  on  the  return  stroke  without  loss  of  time.  The  location 
of  the  work  slide  in  relation  to  the  cutter  can  be  adjusted  lat- 
erally, and  the  depth  of  the  cut  is  adjusted  by  a  small  hand- 
wheel,  provided  with  graduations,  at  the  top  of  the  cutter 
slide.  A  large  index  plate  is  provided  so  as  to  insure  accu- 
racy of  the  divisions,  and  the  different  divisions  are  obtained 
by  the  adjustment  of  a  single  screw. 


Automatic  Gear-cutting  Machine  for  Small  Work,  built  by  the'Walthani 
Machine  Works,  Walthaci,  Masa. 

With  a  "one-cut"  machine,  i.  e.,  a  machine  intended  to  cut 
to  full  depth  at  once,  the  feeding  of  the  slides  and  the  index- 
ing of  the  work  is  continued  automatically  until  all  the  teeth 
have  been  cut,  and  then  the  machine  stops.  With  a  "two-cut" 
machine,  after  the  completion  of  one  revolution  of  the  work, 
the  cutter  is  fed  downwards  a  little  deeper  for  a  finishing  cut. 
and  the  operations  are  continued  another  cycle,  the  machine 
stopping  first  after  the  completion  of  the  second  revolution 
of  the  work.  This  feature  is  of  great  value  when  cutting  fine 
pitch  teeth  or  very  smooth  work,  as  a  finishing  cut  can,   in 

this  way,  be  made  auto- 
matically without  the  at- 
tention of  the  opera- 
tor. 

Two  sizes  of  this  ma- 
chine are  made;  the 
smaller  size  is  adapted  for 
work  up  to  l^/i-inch  diam- 
eter, 32  diametral  pitch  in 
brass,  and  48  diametral 
pitch  in  steel.  The  longest 
stroke  of  the  work  slide  In 
this  machine  is  1%  Inch. 
The  base  of  the  machine 
is  91A  X  12V&  inches,  and 
the  weight  is  115  pounds. 
3     inches    diameter.     24 


Fig.  1.  Universal  Coupling  Drive  oper- 
ating at  any  Angle,  made  by  the  Ooates 
Clipper  Mfg.  Co.'  Worcester,  Mass. 


The    larger    machine    cuts    up    to 

diametral  pitch  in  brass  and  32  diametral  pitch  in  sleel,  the 

longest  stroke  of  this  machine  being  3   inches.     The  size  of 

the  base  is  111/,  x  191/.  inches  and  the  weight  285  pounds.     If 

required,  a  pump  and  a  pan  base  will  be  provided  for  steel 

work. 


COATBS    MONGREL    GEAR   UNIVERSAL 
COUPLING  DRIVE 

The  problem   of  a  satisfactory   universal  joint,   which   will 
work    well    and    transmit    power    without    excessive    losses, 


whetlier  the  two  shafts  to  be  connected  are  entirely  in  line 
or  at  a  very  acute  angle  with  each  other,  has  always  been  an 
interesting  one  to  machine  designers.  A  great  many  univer- 
sal Joints  have  been  brought  out  which  will  work  very  satis- 
factorily as  long  as  the  angles  between  the  two  shafts  con- 
nected do  not  become  too  great;  but  few  universal  drives  will 
work    well    when   the   angle  of   deviation   of   the  axis   of  one 


Fig.  2.    The  Universal  CoupUng  in  a  position  where  the  Two  Shafts 
are  more  nearly  in  Line  than  in  Fig.  1 

shaft  to  the  axis  of  the  other  becomes  more  than  45  degrees. 
The  accompanying  illustrations,  therefore,  of  the  Coates  mon- 
grel gear  universal  coupling  drive,  will  be  of  particular  in- 
terest. 

This  device  is  manufactured  by  the  Coates  Clipper  Mfg. 
Co.,  Worcester,  Mass.,  and  Its  construction  makes  it  possible 
to  transmit  power  between  two  shafts  either  when  they  are 
practically  parallel,  or  at  a  very  acute  angle  as  in  Fig.  1,  or 
when  more  nearly  in  line  as  in  Fig.  2.  When  the  two  shafts 
are  entirely  in  line,  as  in  Fig.  3,  the  joint  becomes  practically 
a  positive  coupling,  while  in  Figs.  1  and  2  the  action  is  that  of 
bevel  gearing,  the  teeth  cut  on  the  parts  keyed  to  the  ends 
of  each  of  the  two  shafts  engaging  with  each  other.  The 
action  and  construction  of  the  device  is  very  plainly  seen 
from  the  illustrations  and  there  is  little  to  be  said  in  this 
respect.  The  cutting  of  the  teeth  in  the  gears  is  an  interest- 
ing operation,  and  may  deserve  brief  mention.  The  teeth 
are  cut  automatically  on  one  of  the  Standard  Mfg.  Co.'s  auto- 
matic gear  cutting  machines,  shown  in  the  May,  1906,  issue 


Fig.  3.    The  Mongrel  Gear  used  as  a  Postive  CoupUng 

of  MAOiiiNERy.  This  machine  is  provided  with  special  cams 
so  that  the  peculiar  form  in  the  bottom  of  the  teeth  which  is 
not  a  straight  line  but  a  convex  curve  may  be  obtained  while 
the  cutter  passes  once  across  the  work.  By  means  of  this 
machine  it  is  possible  to,  automatically,  first  feed  the  cutter 
forward  and  then  downward,  thus  obtaining  the  required 
shape  of  tooth. 

Owing  to  its  peculiar  construction  and  the  possibilities  of 
drive  which  present  themselves  in  this  device,  it  will  un- 
doubtedly he  of  interest  to  mechanical  men,  as  it  is  possible 
by  means  of  this  combination  to  use  angular  drives  that 
would  be  difficult  or  impossible  for  regular  universal  joints 
or  couplings. 


DRAFTING  TABLE 

A  new  type  of  draftsman's  table  has  recently  been  added  to 
the  line  of  drawing-room  appliances  manufactured  by  the 
Washburn  Shops  of  the  Worcester  Polytechnic  Institute,  Wor- 
cester, Mass.  The  particular  features  of  the  table  are  the  means 
for  vertical  adjustment,  and  the  fact  that  the  table  or  drawing 
board  proper  can  be  tilted  to  any  angle  desired.  The  top  is 
made  of  well-seasoned  white  pine  and  is  cleated  to  prevent 
warping,  the  cleats  being  so  arranged  that  the  shrinkage  ami 
expansion  are  taken  care  of.  Universal  drafting  machines  and 
parallel  rules  may  be  applied  to  the  board  If  desired. 
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On  the  under  side  of  the  table  two  cast  iron  brackets  are 
fastened,  these  brackets  swiveling  on  the  ends  of  the  upright 
spindles.  These  swivels  are  clamped  by  two  nuts  operated  by 
means  of  the  small  hand-wheel  shown  on  the  right-hand  side 
directly  below  the  board.  The  raising  and  lowering  of  the 
table  top  is  accomplished  by  the  hand-wheel  shown  near  the 
right-hand  upright.     Two  pinions  meshing  into  racks  set  into 


countershaft  is  5  inches  in  diameter  for  a  l^i-inch  belt,  and 
the  speed  of  the  countershaft  is  550  revolutions  per  minute. 
The  weight  of  the  machine  is  112  pounds. 


Draftsman's  Table,  built  by  the  Washburn  Shops  of  the  Worcester 
Polytechnic  Institute 

the  spindles  are  keyed  to  the  hand-wheel  rod.  The  raising 
and  lowering  feature  is  rather  unique  in  that  the  spindles 
are  always  automatically  locked  in  position  and  yet  by  simply 
turning  the  hand  wheel  in  either  direction  the  locking  ar- 
rangement is  released  and  the  top  is  raised  or  lowered.  The 
locking  device  is  simple  and  requires  no  adjustment,  and  it 
has  been  shown  by  actual  tests  that  it  will  stand  1,300  pounds 
pressure  before  slipping. 

ROCKFOED  TEN-INCH  BENCH  DRILL 

The  10-inch  sensitive  bench  drill  illustrated  in  the  accom- 
panying half-tone  engraving  is  manufactured  by  the  Rockford 
Lathe  &  Drill  Co..  Rockford,  111.,  formerly  Rockford  Machine  & 
Shuttle  Co.    The  countershaft  for  this  drill  can  be  placed  either 

on  the  wall  or  on  the 
ceiling,  the  driving 
cone  being  placed  on 
the  base  of  the  ma 
chine  to  prevent  vibra- 
tions. The  driving 
belt  from  the  pulley  at 
the  base  to  the  pulley 
on  the  spindle  passes 
over  two  idler  pulleys. 
These  are  mounted  in 
an  adjustable  bracket, 
so  that  by  means  of 
this  adjustment  the 
belt  can  be  tightened 
as  required.  The  table 
of  the  machine  can  be 
swung  around  the  col- 
umn, and  can  also  be 
tilted  to  any  position, 
making  it  very  con- 
venient in  drilling  an- 
gular and  irregular 
work.  A  supporting 
bracket,  as  shown  in 
the  illustration,  is  pro- 
vided, which  can  be 
placed  on  the  table 
when  drilling  holes  at  an  angle,  for  supporting  the  work  and 
preventing  it  from  slipping.  The  bracket  can  also  be  used  for 
preventing  work  being  drilled  from  revolving. 

The  spindle  is  %  inch  in  diameter,  its  length  being  17 
inches.  The  lever  feed  of  the  spindle  is  3  inches,  and  the 
vertical  adjustment  of  the  table  IVi  inches,  the  greatest  dis- 
tance from  the  spindle  to  the  table  being  10%  inches.  The 
table   is   square,   8    X    S    inches.     The  driving  pulley   on   the 


Ten-inch  Bench  Drill,  made  by  the  Rockford 
Lathe  and  Drill  Co.,  Rockford,  111. 


BARNES  24-INCH  UPRIGHT  DRILL 

The  24-inch  upright  drill  illustrated  herewith,  has  recently 
been  brought  out  by  the  Barnes  Drill  Co.,  602  S.  Main  St., 
Rockford,  111.  This  machine  is  of  the  same  general  de- 
sign as  the  20-inch  upright  drill  which  was  illustrated  and 
described  in  the  May,  190S,  issue  of  Machinery,  and  which 
has  now  been  on  the  market  for  more  than  one  year,  during 
which  time  it  has  proved  exceptionally  satisfactory.  The  24- 
inch  drill,  while  of  the  same  general  appearance  is,  of  course, 
stronger  and  more  powerful.  It  is  of  the  all-geared  type,  and 
is  capable  of  handling  as  heavy  work  as  the  ordinary  belt- 
driven  2S-inch  drill.  The  machine  has  20  changes  of  positive 
power  feeds,  ranging  from  0.0015  to  0.031  inch.  All  the  feed 
changes  can  be  made  instantly  by  the  operator  from  his  posi- 
tion in  the  front  of  the  drill,  without  stopping  the  machine. 


Twenty-four-inch  Uprigrht  Drill,  tuilt  by  the  Barnes  Drill  Co.,  Eochford,  lU. 

The  speed  changes,  including  the  throwing  in  and  out  of  the 
back-gears,  can  also  be  made  when  the  machine  is  running. 

The  capacity  of  the  drill  is  up  to  2-inch  high-speed  steel 
drills,  drilling  steel.  As  an  example  of  the  power  of  the  ma- 
chine it  may  be  mentioned  that  a  2  9/32-inch  hole  has  been 
drilled  in  one  minute  with  ordinary  carbon  steel  drills 
through  2  inches  of  cast  iron  at  the  highest  back-geared 
speed  (64  revolutions  per  minute),  or  at  a  feed  of  0.031  inch 
per  revolution.  In  another  case  a  1 29/32-inch  carbon  steel 
drill  was  pushed  through  steel  1  inch  thick  in  55  seconds  at 
a  speed  of  100  revolutions  per  minute  and  a  feed  of  0.011  inch 
per  revolution.  This,  in  fact,  was  all  that  the  carbon  steel 
drill  could  stand.  With  a  1-inch  high-speed  steel  drill,  the 
machine  will  drill  through  l^i  inch  in  steel  in  23  seconds 
without  the  back-gears,  at  a  speed  of  25S  revolutions  per 
minute. 

The  machine  is  regularly  furnished  with  back-gears  and 
positive  power  feed  box,  but  if  desired,  it  can  be  supplied 
without  the  back-gears  and  the  power  feed.  The  machine 
can  also  be  supplied  with  back-gears,  but  without  power  feed. 
The  table  of  the  machine  is  provided  with  T-slots  as  shown 
in  the  engraving,  or  elongated  holes  or  slots  through  it,  as 
required.  When  an  oil  pump  is  provided  with  the  machine, 
it  is  furnished  with  a  square  table,  having  an  oil  channel 
around  the  edges. 
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The  total  height  of  the  drill  is  78  inrhcs.  The  distance 
from  the  column  to  the  center  of  the  table  Is  12^4  Inches. 
The  maxiiiuHu  distance  from  the  spindle  to  the  table  is  30 
inches,  and  the  maxiiiuini  distance  from  tlie  spindle  to  the 
base  is  -llLj  Inches.  The  diameter  of  the  table  is  20  inches, 
and  the  diameter  of  the  spindle  is  1%  inch.  The  spindle  is 
provided  with  a  No.  4  Morse  taper  liolo.  The  vertical  travel 
of  the  spindle  is  11  inches  and  of  the  table  19%  Inches.  The 
ratio  of  the  back  gears  is  4  to  1.  The  driving  pulley,  which 
Is  12  inches  in  diameter  by  4  Inches  wide,  should  run  at  325 
revolutions  per  minute.  The  floor  space,  exclusive  of  the 
tight  and  loose  pulleys,  which  overhang  10i,.j  inches,  is  44  by 
20  inches.  The  net  weight  of  the  machine  complete  is  1080 
pounds. 


LANGELIER  SIX-SPINDLE  GANG  DRILL 

The  accompanying  lialf-tone  illustrations.  Figs.  1  and  2, 
show  a  front  and  rear  view,  respectively,  of  a  sensitive  six- 
spindle  gang  drill  recently  brought  out  by  the  Langelier  Mfg. 
Co.,  Providence,  R.  I.  This  machine  embodies  some  rather 
interesting  features,  the  principal  one  of  which  is  that  any 
of  the  drill  spindles  may  be  brought  down  independently  by 

operating  the  foot 
lever  shown  in  Fig. 
1.  The  machine  is 
not  intended  for 
work  requiring  the 
drilling  of  six  holes 
at  once,  but  the  ob- 
ject of  the  machine 
is  to  perform  six 
drilling,  tapping  or 
reaming  operations 
when  they  occur  in 
the  same  piece  of 
work;  each  spindle 
performs  one  opera- 
tion and  the  jig  or 
work  is  passed  from 
one  spindle  to  the 
other,  successively. 
In  a  machine  of  this 
type  it  is  evidently 
desirable  that  all  the 
spindles  be  brought 
as  close  to  each  oth- 
er as  possible,  so 
that  the  operator 
;  itting  in  front  of 
he  machine  can  per- 
form the  work  with- 
out moving  from  his 
seat.  In  order  to 
make  this  possible, 
however,  it  is  neces- 
sary for  each  of  the  spindles  to  be  brought  down  independently 
of  the  others  when  it  is  performing  its  work,  so  that  there  is  no 
interference  between  the  other  spindles  and  the  jig  or  the  work. 
This  is  accomplished  by  operating  the  foot  lever  which  actuates 
the  feed  for  each  spindle  separately  in  rotation. 

The  connection  between  the  foot  lever  and  the  spindles  con- 
sists of  a  segment  gear  which  meshes  with  a  ratchet  gear  on 
the  cam  shaft,  shown  in.  the  rear  part  of  the  machine.  On 
this  cam  shaft  is  mounted  a  feed  cam  for  each  spindle,  these 
cams  being  adjustable  so  that  the  feed  of  the  spindle  can  be 
actuated  in  any  desired  manner.  The  ratchet  arrangement 
prevents  the  cams  from  returning  to  their  original  position 
when  the  pressure  on  the  lever  is  released  so  that  In  this 
manner  one  spindle  after  the  other  is  successively  brought 
Into  operation  by  the  foot  lever.  Each  spindle  has  also  a 
hand  feed  acting  Independently  of  the  foot  feed  and  an  ad- 
justable stop  is  provided  for  regulating  the  depth  of  holes 
when  drilling. 

The  spindles  are  fitted  with  No.  11  Skinner  chucks  and  are 
capable  of  drilling  3/16-inch  holes  in  steel.  The  vertical  feed 
of  the  spindles  is  214  inches.    The  distance  from  center  to 


Pig.  1.    SiX'Splndle  Sensitive  Gang  Drill,  built 
by  the  Langelier  Mfg.  Co..  Providence,  R.  I. 


center  of  the  spindles  Is  3V4  inches.  The  table  of  the  machine 
has  a  working  surface  of  8  x  28  inches,  and  is  adjustable  ver- 
tically 41/0  inches.  The  greatest  distance  from  the  end  of  the 
cliuiks  to  the  lowest  position  of  the  table  is  7  inches.  The 
tight  and  loose  pulleys  on  the  countershaft  are  5  inches  In 
diameter    for    2-inch    belt,    the    countershaft    running    at    200 


Fig.  2.    Rear  View  of  Gang  Drill,  showing  Cam-shaft  and  Cams 
for  actuating  each  Drill  Spindle  independently 

revolutions  per  minute.  These  machines  may  be  made  in 
gangs  with  any  number  of  spindles  from  two  up  to  six,  inclu- 
sive, and  the  distance  between  the  centers  of  the  spindles  can 
be  made  to  suit  the  requirements  of  the  customer. 


BUFFALO  SLOW-SPEED  EXHAUST  FAN 
A  slow  speed  exhaust  fan,  designed  particularly  with  a  view 
of   reducing   the   power   consumed    for   driving,    has   recently 
been  brought  out  by  the  Buffalo  Forge  Co.,  Buffalo,  N.  Y.   The 


81ow-Hp«»»d,  Low-power  Kxhnxtst  Fun.  made  by  Iho  BuflUlo  Forgo 
Co..  Buiralo,  N.  y. 

fan  is  known  as  the  Buffalo  slow  speed  low  power  exhaust 
fan,  and  runs  at  a  20  per  cent  lower  speed  than  stancinrd 
exhausters  of  the  same  size.  It  will,  however,  perform  the 
same   work  as   the   sliiiuhird    laiis   with   a    10   per  cent   reduc- 


248 


MACHINERY 


November,  1909. 


tion  in  power  consumption.  The  blast  wheel  is  built  of  heavy 
steel  plate  and  instead  of  the  spider  usually  employed  for 
supporting  the  vanes,  a  steel  plate  cone  is  used.  The  apex  of 
this  cone  is  at  the  inlet  of  the  fan  so  that  the  material  to  be 
exhausted,  when  entering  the  fan,  strikes  the  cone,  the  direc- 
tion of  the  material  being  gradually  changed  in  this  way 
without  the  loss  of  momentum  due  to  sudden  changes  in 
direction.  The  cone  offers  no  obstruction  to  the  free  passage 
of  the  material.  The  vanes  are  securely  riveted  to  the  cone 
and  also  to  a  heavy  steel  plate  flange  at  the  side  opposite  the 
inlet.  This  flange  is  extended  beyond  the  tip  of  the  vanes, 
preventing  any  material,  thrown  from  the  vanes,  from  com- 
ing in  contact  with  a  dead  surface  and  retarding  the  prog- 
ress. The  fan  is  overhung  on  a  shaft  running  in  long  jour- 
nal bearings  of  the  double  ring  oiling  type.  These  bearings 
are  supported  on  heavy  cast  iron  pedestals  in  such  a  manner 
that  the  alignment  of  the  fan  is  constantly  maintained.  The 
housing  is  built  of  heavy  steel  plate,  securely  bolted  to  a 
steel  frame.  It  is  adjustable  to  any  angle  of  discharge  on 
either  side.  All  the  necessary  adjustments  are  quickly  made 
on  the  outside  of  the  housing.  To  change  the  direction  of 
the  discharge  the  bolts  in  the  ring  of  each  pedestal  are  loos- 
ened, and  then  the  housing  is  revolved  to  the  desired  position. 
These  exhausters  are  applicable  to  various  purposes,  such 
as  the  removal  of  shavings,  sawdust,  refuse  from  wood-work- 
ing machines  and  from  buff  and  emery  w'heels,  and  from 
other  abrasive  processes.  They  can,  of  course,  also  be  used 
for  the  exhaust  of  gases,  acid  fumes,  etc. 


WILMARTH  &  MORMAN  SURFACE  GRINDER 

In  order  to  meet  the  demand  for  a  small  convenient  surface 
grinding  machine  of  moderate  capacity  at  a  reasonable  price, 
the  Wilmarth  &  Merman  Co.,  580  Canal  St.,  Grand  Rapids, 
Mich.,  has  placed  on  the  market  the  machine  shown  in  the  en- 
graving, known  as  the  company's  No.  1  surface  grinder.    This 


SmaU  Size  Surface  Grinder,  manufactured  by  the  Wilmarth  &  Morman 
Co.,  Grand  Rapids,  Mich. 

machine  has  been  built  with  a  view  of  producing  a  machine 
equal  in  accuracy  to  larger  machines,  but  limited  to  smaller 
work.  The  working  surface  of  the  table  is  6  inches  wide  by 
12  inches  long,  and  sufficient  movement  is  provided  so  that  the 
grinding  wheel  can  clear  the  working  surface  perfectly  at 
both  sides  and  at  both  ends.  The  transverse  and  vertical  feed 
screws  are  provided  with  graduated  dials  with  graduations 
reading  in  thousandths  of  an  inch.  These  graduations  are  suf- 
ficiently coarse,  so  that  even  smaller  sub-divisions  can  be  read- 
ily obtained  when  such  a  degree  of  accuracy  is  required.  The 
table  is  supported  by  the  w-ell-known  knee  and  saddle  construc- 


tion used  in  milling  machines,  ample  bearings  being  provided 
so  as  obtain  the  required  rigidity.  The  vertical  adjustment  is 
obtained  by  a  screw,  as  shown. 

The  machine  is  regularly  provided  with  a  grinding  wheel 
of  12  inches  diameter  by  1  inch  face,  this  wheel  being  intended 
to  run  at  a  speed  of  1,400  revolutions  per  minute.  The  spindle 
bearings  are  cast  in  one  piece  v.ith  the  column  of  the  machine, 
which  provides  for  rigidity  and  strength  impossible  to  obtain 
w-hen  the  spindle  is  carried  by  removable  bearings.  There  is 
practically  no  overhang  of  the  spindle  at  the  end  where  the 
wheel  is  carried,  thus  increasing  the  capacity  of  the  grinder 
for  heavy  cuts.  On  the  opposite  end  of  the  spindle  an  addi- 
tional grinding  wheel  is  provided  and  the  machine  can  be 
furnished  either  with  or  without  the  drill  grinding  attachment 
shown.  Regularly  it  is  furnished  with  this  attachment  which 
is  of  the  well-known  "New  Yankee"  type,  which  does  not  re- 
quire any  preliminary  adjustments  for  bringing  the  drill  in 
the  proper  position  for  grinding.  The  capacity  of  the  attach- 
ment can  be  varied  to  suit  the  requirements  of  any  indi- 
vidual shop. 


NEW  MACHINERY  AND  TOOLS  NOTES 

FotiE-SpiNDLE  Deh-l:  American  Watch  Tool  Co.,  Waltham, 
Mass.  This  machine  consists  of  four  independent  sensitive 
bench  drills  mounted  on  a  cast  iron  base-plate  and  adjustable 
to  any  position  along  the  base.  The  spindles  are  operated  by 
a  foot  treadle  on  the  floor.  The  base-plates  can  be  furnshed  in 
lengths  varying  from  10  to  23  inches. 

Quick  Adjusting  Micrometer :  H.  O.  Costello,  87  Oakland 
Ave.,  Providence,  R.  I.  This  tool  is  an  improvement  on  the 
quick  adjustment  micrometer  mentioned  in  a  brief  note  in 
the  November,  1908,  issue  of  Machinery.  By  means  of  a 
ratchet  arrangement  the  barrel  is  adjusted  rapidly  for  posi- 
tion without  making  use  of  the  micrometer  screw  for  the  full 
length  of  the  adjustment. 

Bolt  Pointing  Machine:  Webster  &  Perks  Tool  Co.,  Spring- 
field, O.  This  machine  is  intended  for  pointing  the  ends  of  rods 
from  1/4  to  y^  inch  in  diameter.  The  operation  is  very  simple: 
The  operator  places  the  piece  to  be  pointed  in  a  vise  against 
a  stop  and  presses  a  foot  lever;  this  grips  the  work  and  brings 
the  cutter  head  forward.  In  this  way,  bolts  can  be  pointed  as 
rapidly  as  the  operator  can  handle  them. 

Sixty-Degree  Drafting  Board:  Emmert  Mfg.  Co.,  Waynes- 
boro, Pa.  This  drawing  board,  known  as  the  Noyes  board, 
slides  at  a  60-degree  angle,  its  weight  being  balanced  so  that 
it  moves  easily  up  or  down.  The  frame  is  placed  on  any  flat 
lop  table,  and  is  usually  provided  with  a  board  or  leaf  in  addi- 
tion to  the  inclined  one.  which  is  nearly  horizontal  and  which 
can  be  used  for  calculations  and  reference  drawings. 

Saw  Sharpening  Machine:  Hunter  Saw  &  Machine  Co.,  59th 
and  Butler  Sts.,  Pittsburg,  Pa.  This  machine  has  been  designed 
for  sharpening  circular  milling  saws,  and  sharpens  not  only 
the  faces  and  the  tops  of  the  teeth,  but  also  bevels  the  cutting 
points  in  such  a  way  as  to  materially  add  to  the  life  of  the 
saw  and  at  the  same  time  make  it  consume  less  power  when 
in  operation.  Saws  from  6  to  54  inches  can  be  sharpened  on 
the  machine. 

Breast  Drill:  North  Brothers  Mfg.  Co.,  Philadelphia,  Pa. 
With  this  drill  two  speeds  are  available,  either  of  which  can 
be  obtained  instantly,  even  when  the  drill  is  in  motion.  The 
tool  is  also  so  designed  that  it  can  be  used  either  as  a  regular 
breast  drill  or  as  a  right-  and  left-hand  ratchet  brace.  These 
and  other  special  features  introduced  in  this  drill,  which  differs 
considerably  from  the  ordinary  type,  make  it  a  very  convenient 
tool  for  a  great  many  different  purposes. 

Electric  Hoist:  Gustav  Rasmus,  514  West  57th  St.,  New 
York  City.  This  hoist,  while  having  a  capacity  of  5  tons,  re- 
quires only  35%  inches  head-room,  and  weighs  only  500  pounds. 
This  is  due  to  the  fact  that  the  motor  is  placed  inside  of  the 
hoist  drum,  which  constitutes  the  motor  frame.  The  drive  from 
the  armature  shaft  is  through  a  worm  and  worm-wheel,  so  that 
load  and  speed  brakes  are  not  required,  as  the  gears  are  locked 
in  position  by  the  worm  when  the  motor  is  at  rest. 

Large  Drop  Hammer:  Erie  Foundry  Co.,  Erie,  Pa.  This  ma- 
chine is  of  very  large  dimensions,  it  being  a  3,500-pound  ham- 
mer, with  an  anvil  block  weighing  70.000  pounds.  The  entire 
weight  of  the  hammer  is  98,000  pounds.  The  hammer  is  pro- 
vided with  a  piston  stop  placed  at  the  top  of  the  cylinder, 
which  protects  the  cylinder  head  against  damage  due  to  care- 
lessness or  to  the  breaking  of  the  rods  or  pulling  loose  of  the 
cross-head.  Adjusting  screws  are  provided  for  cross  movement 
of  the  anvil  for  lining  up  the  dies  quickly. 

Precision  Bench  Lathe:  American  Watch  Tool  Co.,  Wal- 
tham, Mass.  This  machine  is  of  the  usual  bench  lathe  type 
but  some  improvements  have  been  introduced,  particularly  as 
regards  the  bearings  for  the  spindle  in  the  head-stock.  The 
front  end  of  the  head-cone  is  also  provided  with  graduations 
corresponding  to  the  index  holes  at  the  back  of  the  cone,  mak- 
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Ing  it  unnecessary  lor  tho  operator  to  move  from  his  position 
in  order  to  set  tlie  index.  The  macliine  has  a  bed  36  Inches 
long  with  a  swing  of  S'/i  inches  and  a  chucli  capacity  of 
f-i  inch. 

Ukncu  Phoi'ii.ing  M.vciunh:  American  Watch  Tool  Co.,  Wal- 
thani.  Mass.  This  miniature  proflling  machine  is  designed 
along  the  same  lines  as  tho  ordinary  protiling  machine  with  a 
vertical  spindle  and  a  guide  located  beside  it.  The  vertical 
movement  of  the  spindle  is  1  inch  and  the  cross  movement 
lT(i  inch.  The  slide  or  table  below  the  spindle  is  capable  of  a 
4-inch  movement.  By  a  simple  arrangement  the  same  handle 
operates  both  the  vertical  movement  of  the  spindle  and  the 
side  movement  along  the  cross-rail  of  the  slide  carrying  the 
spindle  bearings. 

Disk  Gri.nder:  Ransom  Mfg.  Co.,  Oshkosh,  Wis.  Thi:^ 
grinder,  designed  especially  to  meet  the  requirements  of  the 
automobile  trade,  is  furnished  with  disks  either  23  or  27  inches 
in  diameter;  one  grinding  disk  is  provded  at  each  end  of  tlii' 
frame  or  column,  the  driving  pulley  being  placed  in  the  center 
between  the  spindle  bearings.  The  work-tables  at  each  end  of 
the  machine  have  independent  lever  feed,  so  that  two  operators 
tan  work  simultaneously.  Both  tables  can  be  tilted  to  an  angle 
of  4r)  degrees  with  the  face  of  the  disk,  and  can  be  raised  or 
lowered  as  desired. 

Armor  Plate  Slitting  Shear:  Buffalo  Forge  Co.,  Buffalo, 
N.  Y.  This  machine  is  not  intended  for  cutting  armor  plate, 
as  the  name  would  imply,  but  the  frame  of  the  shear  is  made 
from  armor  plate  which  is  a  particularly  touch  and  tenacious 
material  and  possesses  a  high  elastic  limit,  especially  suited 
for  a  machine  of  this  character,  subjected  as  it  is  to  sudden 
and  severe  strains.  The  shear  will  cut  metal  of  any  width  up 
to  %  inch  in  thickness,  and  while  possessing  the  requisite 
strength,  it  is,  owing  to  the  material  from  which  it  is  con- 
structed, lighter  than  any  shear  of  similar  capacity. 

Milling  Attachment  for  the  Drill  Press:  E.  C.  Bliss  Mfg 
Co..  91  Sabin  St.,  Providence,  R.  I.  This  attachment  is  in- 
tended to  be  placed  on  the  regular  drill  press  table  and  is 
provided  with  slides  in  two  directions  so  that  milling  opera- 
tions can  be  performed  by  an  end  milling  cutter  placed  in  the 
drill  press  spindle.  The  working  surface  of  the  table  is  8% 
by  2114  inches,  having  a  longitudinal  movement  of  9  11/16 
Inches  and  a  cross  movement  of  5%  Inches.  No  swivel  is 
provided,  as  the  drill  press  table  can  be  swung  around  when 
required.  The  adjusting  screws  have  graduated  collars  read- 
ing to  0.001   inch.     The  weight  of  the  device  is  110  pounds. 

Improved  Lifting  Magnet:  Cutler-Hammer  Clutch  Co.,  Mil- 
waukee, Wis.  An  improvement  of  this  company's  lifting  mag- 
net, shown  in  the  September,  1907,  issue  of  Machinery,  has 
recently  been  made.  The  new  magnet  is  of  a  smaller  size 
and  lighter  than  those  previously  described,  but  its  lifting 
capacity  is  nearly  as  great.  In  the  design,  attention  has  been 
given  to  the  conditions  under  which  a  device  of  this  kind  is 
operated,  and  the  magnet  can  be  used  out-of-doors  in  any  kind 
of  weather  without  damage.  Pig  iron  has  been  unloaded  from 
gondola  cars  by  means  of  it  at  the  rate  of  100  tons  per  hour 
and  at  a  cost  of  %  cent  per  ton,  as  against  5  or  8  cents  ptr  ton 
for  manual  labor. 

Universal  Monitor  Lathe:  Dreses  Machine  Tool  Co.,  227-239 
West  McMicken  Ave.,  Cincinnati,  O.  This  machine,  as  the 
name  indicates,  is  provided  with  a  turret  and  turret  slide,  the 
latter  being  provided  with  set-over  and  swivel.  The  top  slide 
has  combined  lever  and  screw  feed,  and  all  slides  have  taper 
adjusting  gibs.  The  turret  is  locked  by  a  gibbed  square  key. 
The  head  and  bed  of  the  machine  are  cast  in  one  piece,  with 
entirely  enclosed  friction  back-gearing.  The  entire  operating 
mechanism  of  the  friction  in  the  head  can  be  put  in  place  and 
removed  without  taking  out  the  spindle.  A  taper  attachment 
is  provided,  placed  separately  on  the  bed  below  the  Vs,  having 
knurled  screws  for  fine  adjustment. 

New  Line  of  Upright  Drills:  Ciiicinnati-Bickford  Tool  Co., 
Cincinnati,  O.  This  company  has  redesigned  its  line  of  up- 
right drills,  including  the  20-inch  sensitive  drill,  the  21-inch 
drill  with  stationary  head  and  the  21-inch  drill  with  sliding 
head.  Among  the  improvements  included  in  the  20-inch  drill 
are  graduations  on  the  spindle  sleeve  and  an  automatic  stop 
for  tripping  when  the  required  depth  of  hole  has  been  drilled. 
In  addition,  ample  guards  have  been  provided  for  all  gearing. 
The  21-inch  machine  has  been  provided  with  a  new  tapping 
attachment.  This  machine  is  back-geared,  the  back-gears  being 
operated  by  a  lever-controlled  clutch.  Power  feed  is  provided 
by  means  of  cone  pulleys  and  worm  and  bevel  gearing.  In  the 
sliding  head  machine,  the  head  has  a  movement  of  17'/{!  Inches, 
the  table  a  movement  of  16^1  inches  and  the  spindle  a  traverse 
of  9  inches,  giving  the  machine  a  largo  range.  Improvements 
in  the  design  of  the  full  line  of  upright  drills  from  24  to  42 
inches  have  been  made,  to  make  the  machines  capable  of  using 
high-speed  drills  to  their  full  capacity. 

«     *     * 

"Most  of  the  books  on  trigonometry  are  elaborate  enough 
for  a  surveyor  or  an  astronomer.  A  machinist  doesn't  want 
BO  much.  For  him  to  learn  it  all  is  too  much  like  scraping 
something  true  to  a  surface-plate  where  It  only  fits  against 
thin  air." — Extract  from,  a  letter. 


CHICAGO  DUPLEX  FEATHER  KEYSEATIKG 
MACHINE 

In  the  August,  1909,  issue  of  Machinery  a  description  of  the 
Chicago  duplex  hand  milling  machine  was  published.  The 
accompanying  half-tone  engravings.  Figs.  1  and  2,  show  this 
machine  in  operation  with  both  the  vertical  and  horizontal 
spindles  in  use  simultaneously.     When  thus  arranged,  the  ma- 


Fig.  1. 


First  Operation  in  milliner  a  Featlier  Keyseat  on  tlie  Cbicago 
Duplex  Milling  Machine 


chine  is  intended  in  particular  for  the  quick  handling  of  feather 
keyseating  work.  The  horizontal  spindle  is  fitted  with  an 
arbor  having  a  No.  9  Brown  &  Sharpe  taper  shank,  the  shank 
being  held  in  place  by  a  draw  bar.     On  this  arbor  is  mounted 


ond  operation  In  nilUlng  the  Feather  KeyMeut 


the  required  cutter  for  cutting  the  desired  width  of  the  feather 
keyseat.  In  the  vertical  spindle  Is  placed  an  end  mill  of  the 
required  size,  which  is  held  in  place  by  a  draw-in  collet. 

In  Fig.  ],  the  machine  is  shown  i)erformlng  the  first  part  of 
the  operation  of  cutting  a  feather  keyseat.    The  shaft  in  wlilob 
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the  keyseat  is  cut  is  held  in  a  vise,  and  the  side  milling  cutter 
shown  mills  out  the  keyseat  excepting  the  finishing  of  the  ends. 
This  part  of  the  operation  is  performed  by  the  end  mill  in  the 
vertical  spindle,  as  shown  in  Fig.  2,  where  the  table  carrying 
the  vise  and  shaft  has  been  brought  directly  beneath  the  end 
mill.  This  makes  a  very  handy  arrangement  for  milling 
feather  keyseats,  as  the  two  complete  operations  necessary  for 
the  milling  can  on  this  machine  be  made  without  resetting  the 
work  or  even  stopping  the  machine;  thus,  in  reality,  it  may 
be  considered  as  a  continuous  operation.  The  machine  is 
equipped  with  six  changes  of  power  feed  as  well  as  crank  and 
lever  feeds,  thus  having  a  sufficient  range  to  cover  all  ordinary 
work.  The  hand-lever  feed  is  brought  into  service  when  the 
table  is  quickly  returned  after  a  cut  has  been  taken.  An  ad- 
justable automatic  stop  to  the  table  feed  is  also  provided  which 
can  be  set  for  the  length  of  keyseat  desired.  Hill,  Clarke  & 
Co.,  Inc.,  125  North  Canal  St.,  Chicago,  III.,  are  the  selling 
agents  for  this  machine. 

*     *     • 

CHICAGO    MACHINERY   EXHIBITION 
WAREHOUSE 

The   illustration   shows  a  new   machinery   exhibition   ware- 
house just  completed  in  Chicago  that  is  100  feet  wide  and  400 


and  these  also  support  the  crane  runway.  The  spaces  on  the 
ground  floor  beneath  the  balconies  are  20  x  25  feet,  and  may 
be  partitioned  off  when  so  desired  and  thus  make  individual 
exhibition  and  storage  rooms.  In  order  that  heavy  machinery 
may   be   handled   readily   on   the  first  floor,   eye-bolts  are  set 


Fig.  2. 


niustration  sho-wing  the  "Work  for  -which  the  Wrench  shown 
in  Fig.  1  was  designed 


Reinforced  Concrete  Machinery  -Warehouse  just  completed  in  Chicago  at  37th  Street  and  Ashland  Avenue 

feet  long  and  absolutely  fireproof,  being  built  of  reinforced 
concrete  throughout.  It  is  located  at  37th  St.  and  Ashland 
Ave.,  on  the  Chicago  .Junction  Railway,  connecting  with  all 
railroads  and  boat  landings.     It  was  built  by  the  Pfannmueller 

Engineering    Co.     to 

plans     supplied     b  y 

architect    A.    S.    Al- 

schuler,    and    was 

erected     by     general 

contractors  J.  P.  &  J. 

W.  O'Connor. 
The    building    i  s 

three     stories     high 

in  front,  two  stories 

on  the  sides  and  one 

story   in   the   center. 

The  offices  are  on  the 

three    floors    in    the 

front  of  the  building 

and    run    across    the 

entire    width    of   the 

building,  giving  office 

space  on  the  second 

story  20  by  100   feet 

and     on     the     third 

story   20   by  50   feet. 

The  space  in  the  cen- 
ter  of   the   building, 

50  feet  wide  by  40 
feet  high,  runs  the  entire  length  of  the  building  and  is  abso- 
lutely unobstructed.  It  is  spanned  by  a  50-foot  2o-ton  Alliance 
traveling  crane  having  a  6-ton  auxiliary.  The  balconies  on  the 
.sides  are  supported  by  massive  concrete  columns  20  feet  apart. 


every  ten  feet  in  the  brick  wall  to  provide  a  means  of  attach- 
ing block  and  tackle  to  be  used  in  connection  with  the  crane 
for  pulling  heavy  machinery  into  and  out  of  these  spaces.  The 
balcony  floors  extend  into  the  middle  space  5  feet  under  the 
crane  and  are  equipped  with  removable  rails,  thus  providing 
a  passageway  and  means  by  which 
the  crane  can  serve  the  balcony. 
The  building  will  be  finished  with 
all  modern  conveniences,  including 
electricity,  steam  heat,  ample  toilet 
arrangements,  shower  baths,  tele- 
phone switch-board  with  several 
trunk  lines,  etc. 

In  the  rear  of  the  structure  there 
is  a  paved  yard,  fenced  in,  100  feet 
wide  and  160  feet  long  which  will  be 
used  for  rough  machinery  and  metal 
products  that  do  not  necessarily 
have  to  be  kept  under  cover.  This 
space  provides  for  the  extension  of 
the  building.  A  private  switch  from 
the  Chicago  .Junction  Railway  en- 
ters the  building  at  the  rear. 

The  building  is  located  in  the 
center  of  the  manufacturing  dis- 
trict and  in  the  geographical  cen- 
ter of  Chicago.  It  is  accessible  by  numerous  car  lines,  and  in 
view  of  the  unsatisfactory  conditions  generally  existing  in 
Chicago  affecting  salesrooms  and  w-arehouses,  it  is  believed 
that  the  new  venture  will  fill  a  long-felt  want.  The  fact  that 
the  equipment  will  handle  heavy  machinery  at  a  minimum 
cost  and  that  there  will  be  no  switching  charges  on  carload 
shipments  either  incoming  or  outgoing,  makes  possible  a  big 
saving  of  charges  now  borne  by  the  machinery  warehouses  not 
located  so  advantageously  or  provided  with  modern  handling 
equipment. 


Pig.  1. 


Ratchet  Wrench  for  Tightening  Tie-rod 
Nuts  on  Pipe  laid  in  a  Trench 


RATCHET  WRENCH  FOR  TRENCH  WORK 

The  Philadelphia  Gear  AVorks  was  called  upon  recently  to 
design  some  form  of  wrench  for  tightening  1 14 -inch  hexagon 
nuts  at  the  bottom  of  a  trench  3  feet  wide  and  10  feet  deep. 
These  nuts  were  on  the  tie-rods  of  a  20-inch  cast-iron  pipe 
line  (see  Fig.  2)  where  there  was  very  little  room  in  which 
to  work,  and  some  special  arrangement  was  necessary  for 
tightening  them.  To  enlarge  the  trench  was  not  advisable  as 
excavating  was  done  at  so  much  per  cubic  yard,  and  as  there 
were  fifteen  miles  of  pipe  being  laid,  the  idea  of  widening  the 
trench  at  each  joint  to  permit  of  the  use  of  an  ordinary 
wrench,  was  abandoned.  The  device  shown  in  Fig.  1  was  de- 
signed and  does  the  work  admirably.  This  wrench  is  simple 
in  its  construction  as  it  consists  of  nothing  more  than  a  hexa- 
gon cup  to  fit  the  nut,  a  pair  of  miter  gears  mounted  on  a 
light  frame,  and  a  reversible  ratchet  and  lever.  As  will  be 
understood,  the  miter  gears  are  to  bring  the  ratchet  shaft  at 
an  angle  of  90  degrees  with  the  axis  of  the  wrench  proper,  so 
that  the  wrench  lever  is  in  line  with  the  trench,  thus  giving 
plenty  of  room  for  its  operation.  With  this  device  one  man 
can    tighten   the   two   bottom    nuts   with    less   profanity    and 
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tiiiu'  than  Is  required  to  set  up  the  four  more  accessible  nuts 
«itli  an  oriliiuiry  rnlt'lict  wrench. 


SPARKS  AS  INDICATIONS  OF  DIFFERENT 
KINDS  OP  STEEL* 

The  sparks  given  off  when  grinding  iron  and  steel,  by  means 
of  emery  wheels,  present  a  different  appearance  according  to 
the  l<ind  of  material  ground.  In  tlie  following,  a  review  is  made 
of  the  appearance  of  the  sparks  of  different  materials,  and  ex- 
planation Is  given  of  the  causes  of  the  differences,  and  the 
practical  applications  of  this  method  of  steel  testing  are 
pointed  out. 

Tlie  path  of  the  spark  from  its  origin  to  its  extinction  forms 
a  line  of  light  which  may  be  called  the  spark-ray.  This  spark- 
ray  consists  of  a  line  of  light  the  end  of  which  branches  out 
In  every  direction,  having  an  explosion-like  appearance.  It  Is 
this  end  of  the  rays  that,  in  particular,  varies  for  different 
classes  of  steel,  and  which  in  the  following  will  be  called 
the  spark-picture.  Some  of  these  spark-pictures  contain  only 
a  very  few  lines,  while  others  contain  a  great  many,  some 
of  them  presenting  secondary  explosions  and  projections.  The 
rays  extending  from  the  drop  formation  in  the  spark-picture 


branch  of  a  blossom,  and  the  Individual  braucliing  lines  have 
a  lilac-like  form. 

The  spark-rays  of  steel  containing  wolfram  are  dark  red 
lines,  the  ends  of  which  show  no  spark-picture  U  the  emery 
wheel  is  not  sufficiently  sharp  and  the  pressure  between  the 
wheel  and  steel  is  small.  Only  the  very  end  of  the  ray  has 
a  broader  and  more  brightly  glowing  appearance,  indicating, 
the  beginning  of  a  spark  picture.  If  the  steel  is  pressed  more 
firmly  against  the  wheel,  branching  lines  s|)iing  out  in  an 
explosion  like  manner.  These  lines,  however,  take  the  form 
of  small  shining  pin-head-like  balls. 

The  spark-sheave  (the  combination  of  spark-rays  and  spark- 
pictures)  of  chrome-wolfram  high-speed  steel  is  distinct  trom^ 
that  of  the  wolfram  steel  by  the  fact  that  two  kinds  of  rays 
appear,  seme  very  thin  dark  red,  and  some  thicker  bright  red 
ones,  which  are  absent  in  the  regular  wolfram  steel.  The 
spark-pictures  consist  solely  of  short  curved  drop  forms. 

The  spark-picture  of  nickel  steel,  containing  less  than  three 
per  cent  nickel,  is  identical  with  that  of  carbon  steel  with  a 
corresponding  percentage  of  carbon.  In  case  of  larger  per- 
centages of  nickel,  however,  the  nickel  steel  can  readily  be 
recognized  by  the  aid  of  the  spark  test,  because  the  spark- 
pictures  show   themselves  in  a  sporadic  manner  whereas   in 


Flgr.  1.    Spark-picture  indicating         Fig.    2.      Spark-picture    of    a 
High-carbon  Steel  Tool-steel  containing  Consider- 

able Manganese 

have  a  strikingly  higher  speed  than  the  particles  in  the  spark- 
rays,  and  it  appears  as  if  they  were  suddenly  thrown  out  in 
various  directions  by  an  internal  force. 

With  a  carbon  content  of  from  0.07  to  O.OS  per  cent,  the 
number  of  the  lines  in  the  spark-picture  is  from  two  to  three. 
With  an  increase  of  the  percentage  of  carlTon  the  number  of 
the  branching  lines  also  Increases.  At  low  carbon  contents 
the  lines  appear  to  start  from  different  points  of  the  drop  for- 
mation at  the  end  of  the  ray,  but  when  the  carbon  content  Is 
as  much  as  0.2r>  to  0.27  per  cent  the  lines  spring  from  a  com- 
mon point  of  the  drop  formation.  The  larger  the  carbon  con- 
tent the  greater  is  the  crowding  of  the  lines  projecting  from 
the  end  of  the  ray.     (See  Fig.  1.) 

The  spark-picture  of  steel  containing  manganese  (see  Fig. 
2)  shows  at  the  end  of  the  individual  branching  lines  a  sec- 
ondary explosion-like  phenomenon,  shorter  lines  collecting  like 
leaves  around  a  common  central  point.  The  number  of  the 
primary  brandling  lines  in  this  case  also  is  in  proportion 
to  the  carbon  percentage  in  the  steel;  the  extent  and  shape 
of  the  spreading  ends  of  the  jjrimary  branching  lines  appear 
to  be  in  a  certain  relation  to  the  percnilage  of  manganese 
contained  by  the  material. 

In  the  case  of   tool  steel,   the  spark-picture    resembles   the 


Fig.  3.    Spark-picture  of  Steel 
containing  WolfTam 


Fig.  4. 


Spark-picture  of  Molybdenum 
High-speed  Steel 


•  Abstract  from  a  paper  by  Mr.  Max  Bormnnn  rond  bcforo  the 
roponhnKi'n  Congress  of  the  Intornnllonnl  .\ssoi-liil  Ion  foi-  Testing 
MntorlalK, 


the  case  of  carbon  steel  they  occur  in  close  proximity  and  in 
close  succession  to  one  another. 

Dark  gray  cast  iron  Is  characterized  by  fine  dark  red  spark- 
rays,  spark-pictures  here  and  there,  and  lines  collecting  around 
the  drop  formation  like  a  net.  The  net-like  lines  disappear 
more  and  more  with  the  increase  of  assimilated  carbon,  and 
with  light  gray  cast  iron  they  disappear  altogether. 

Theory  of  Spark  Formations 

The  spark  emitted  when  gi'inding  Is  of  course  a  particle  of 
the  metal  being  ground,  heated  to  a  high  temperature  by  the 
friction  between  the  emery  wheel  and  the  material.  This  parti- 
cle 'of  metal  Is  thrown  out  in  'a  tangential  direction.  At  a 
certain  point  of  its  line  of  flight,  the  red  hot  spark  assumes- 
a  red  heat;  it  changes  to  white  heat,  and  then  transforms  it- 
self in  an  explosionlilic  manner  into  a  spark-picture.  At  the- 
moment  of  the  explosion-like  transformation  the  spark  is  in  a 
fluid  state.  The  latter  statement  can  be  proved  by  introduc- 
ing a  plate  of  glass  at  right  angles  to  the  line  of  flight  and 
microscopically  examining  the  glass.  It  Is  apparent  that  the 
sparks  must  be  in  a  fluid  condition,  as  they  either  splash- 
asunder  when  striking  the  glass  or  form  crystals  of  different 
shapes. 

The  Increase  of  heat  of  the  spark  is  caused  by  an  Internal 
source  of  heat  represont(>d.  partly,  by  the  combustion  heat  of 
the  carbon,   whieli   siulileiily  burns.     The  hi'al   of  oxidation  of 
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the  exterior  surface  of  the  mass  of  sparks  prevents  too  rapid 
cooling  of  the  spark.  The  heat  of  cumbustion  of  the  carbon 
provides  the  quantity  of  heat  necessary  for  melting  the  metal. 
As  a  matter  of  fact,  however,  this  heat  is  not  sufficient  to 
melt  the  whole  mass,  because  the  amount  of  carbon  is  too 
small,  and  only  the  mass  of  the  unoxidized  core  within  the 
oxidized  iron  crust  is  melted  by  the  quantity  of  heat  avail- 
able. The  combustion  gases  of  the  carbon  burst  the  outer 
crust  of  the  spark  mass  and  throw  out  the  fluid  contents  in 
the  direction  of  the  primary  branching  lines.  The  silicon 
and  phosphorus  contained  also  burn  at  the  melting  heat  of  the 
Iron,  and  raise  the  temperature  of  the  fluid  mass.  This  the- 
ory explains  why  the  size  of  the  spark  picture  increases  with 
the  percentage  of  carbon. 

Practical  Applications  of  the  Spark  Test 
Tie  most  Important  practical  applications  of  the  spark  test 
may  be  stated  as  follows:  Different  kinds  of  iron  may  he 
classified  according  to  their  carbon  percentage  and  the  metals 
principally  alloyed  with  them;  ends  of  rods  which  may  have 
been  wrongly  arranged  en  the  storing  racks  may  be  placed 
against  the  revolving  emery  wheel  and  thus  identified.  It  is 
stated  that  the  spark  test  is  so  sensitive  that  differences  of 
0.01  per  cent  of  carbon  may  be  perceived.  '  In  the  inspection 
of  received  material  the  method  is  valuable  for  making  a  rapid 
test  to  make  sure  that  the  material  complies  with  the  require- 
ments. The  spark  test  also  supplies  a  sensitive  means  of 
ascertaining  differences  in  chemical  composition  at  different 
places  of  the  same  bar  or  piece  of  material,  it  being  possible 
to  apply  this  test  to  both  steel  and  cast  iron.  In  the  harden- 
ing room  the  spark  test  may  also  be  of  value  in  order  to 
make  sure  before  hardening  what  grade  and  class  of  steel 
has  been  used  for  making  the  various  tools,  so  that  the  proper 
hardening  process  may  be  applied.  In  the  forge  shop  the 
method  may  be  of  value  for  determining  with  certainty  good 
malleable  wrought  iron. 


PERSONAL 

G.  W.  Hoffman  has  been  appointed  sales  engineer  in  charge 
of  the  Chicago  office  of  the  Hill  Clutch  Co.,  Cleveland,  Ohio. 

R.  K.  Loofbourrow  is  the  newly  appointed  purchasing  ag«nt 
of  the  Electric  Welding  Products  Co.,  Cleveland,  Ohio. 

H.  O.  Connelly,  recently  assumed  the  management  of  the 
New  York  office  of  the  Cleveland  Pneumatic  Tool  Co.,  Cleve- 
land,  Ohio. 

B.  L.  Waters,  of  Aurora,  111.,  is  establishing  an  Eastern 
Branch  of  the  Lyon  Metallic  Mfg.  Co..  in  New  York,  with  head- 
quarters ait  1365  Hudson  Terminal  Building. 

Richard  B.  Sheridan  has  been  promoted  from  chief  sales 
engineer  to  assistant  general  manager  of  the  Brown  Hoisting 
JIachinery  Co.,  Cleveland,  Ohio. 

Charles  F.  Baehr,  for  twelve  years  with  the  Northern  Elec- 
tric Mfg.  Co.,  has  taken  the  position  of  superintendent  of  the 
Globe  Machine  &  Stamping  Co.,  Cleveland,  Ohio. 

Ernest  L.  Smith,  lately  eastern  representative  of  the  Stand- 
ard Roller  Bearing  Co.,  Philadelphia,  is  now  sales  manager 
of  the  Grant-Lees  Machine  Co.,  Cleveland.  Ohio. 

Albert  Bayton.  formerly  tool-room  foreman  for  the  Reed 
Mfg.  Co.,  Erie,  Pa.,  is  now  superintendent,  succeeding  F.  Hub- 
bard, deceased. 

George  W.  Johnson,  for  the  past  four  years  superintendent 
of  the  Chapman  Valve  Mfg.  Co.,  Springfield,  Mass.,  has  resigned 
his  position. 

H.  L.  Hunter  has  been  transferred  from  Edgemont,  South 
Dakota,  to  Alliance,  Neb.,  to  take  charge  of  the  machine  shops 
of  the  C.  B.  &  Q.  R.  R. 

W.  M.  Corse,  secretary  and  treasurer  of  the  American  Brass 
Founders'  Association,  has  been  made  works  manager  of  the 
Lumen  Bearing  Co.,  Buffalo,  N.  Y. 

William  Perrine  has  been  appointed  master  mechanic  of  the 
New  Jersey  Central  and  Lehigh  and  Susquehanna  divisions  of 
the  Central  Railroad  of  New  Jersey. 

George  W.  Fuller,  for  forty-seven  years  master  mechanic  of 
the  Estey  Organ  Co..  Brattleboro,  Vt.,  has  resigned  his  posi- 
tion and  will  spend  the  remainder  of  his  life  on  "easy  street." 

Frank  Davis,  superintendent  of  the  Haydenville  Co.'s  brass 
works,  Haydenville,  Mass..  has  resigned,  and  Fred  Noble,  assis- 
tant superintendent,  has  been  made  superintendent. 

William  Spire,  formerly  superintendent  of  the  Marine  Gas 
Engine  Co.  of  New  Jersey,  has  taken  the  position  of  mechani- 
cal engineer  of  the  Electric  Welding  Products  Co.,  Cleveland, 
Ohio. 


A.  N.  Frecker,  who  has  been  for  some  years  in  the  electric 
drill  and  grinder  business  at  95  Liberty  St.,  New  York,  has 
been  made  general  sales  manager  of  the  Van  Dorn  Electric  & 
Mfg.  Co.,  Cleveland,  Ohio. 

W.  S.  Howe,  formerly  advertising  manager  in  charge  of  the 
small  tools  sales  department  of  the  Canadian-Fairbanks  Co., 
Ltd.,  Montreal,  has  become  associated  with  the  S.  A.  Woods 
Machine  Co.,  wood  planer  specialists,  Boston,  Mass. 

Eugene  Childs,  formerly  connected  with  the  Trimont  Mfg.  Co., 
Roxbury,  Mass.,  has  been  made  president  and  general  manager 
of  the  Springfield  Drop  Forge  Co.,  Springfield,  Mass.  recently 
acquired  by  the  Lakeside  Forge  &  Wrench  Co.,  Springfield, 
Mass. 

W.  S.  Giel,  lately  superintendent  of  the  Stoever  Foundry  & 
Mfg.  Co.,  Myerstown,  Fa.,  has  severed  his  connection  with 
that  concern.  Mr.  Giel  will  devote  his  time  to  special  work. 
His  address  is  3  Hamilton  Park,  New  Brighton.  Staten  Island, 
New  York. 

Dr.  W.  H.  Tolman,  director  of  the  Museum  of  Safety  and 
Sanitation,  29  W.  39th  St.,  New  York,  delivered  an  illustrated 
lecture  before  the  National  Machine  Tool  Builders'  Association, 
Hotel  Astor.  October  13;  also  the  same  before  the  Liability  In- 
surance Association  at  the  Hotel  Astor,  October  20. 

Howard  Terhune,  author  of  the  article  "Board  Drop  Ham- 
mer Design."  published  in  this  number,  engineering  edition, 
has  resigned  from  the  employment  of  Billings  &  Spencer  Co., 
Hartford,  Conn.,  and  has  taken  a  position  with  the  E.  W.  Bliss 
Co.,  Brooklyn,  N.  Y. 

Augustus  M.  Kelly,  has  resigned  his  position  of  foreman  of 
the  machine  molding  department  of  the  Chapman  Valve  Mfg. 
Co.'s  foundry,  Springfield,  Mass.,  to  take  the  position  of  super- 
intendent of  the  American  Blower  Co.'s  foundry,  Detroit,  Mich., 
and  has  assumed  his  new  duties. 

H.  A.  Elliott,  formerly  with  Alfred  Schiitte  of  Cologne, 
Paris  and  New  York,  has  taken  the  position  of  American  agent 
of  Usines  G.  Derihon  of  Loucin,  Belgium,  specialist  in  the 
manufacture  of  automobile  forgings.  Mr.  Elliott's  headquar- 
ters are  at  7502  Carnegie  Ave.,  Cleveland,  Ohio. 

The  personal  note  published  in  the  April  number  stating 
that  James  W.  Ogden,  formerly  superintendent  of  the  Bridge- 
port Foundry  &  Machine  Co.,  Bridgeport.  Conn.,  had  been  made 
superintendent  of  the  Wolverine  Motors  Works,  Bridgeport, 
was  erroneous.     Mr.  B.  A.  Yarrington  is  the  superintendent. 

H.  J.  Brandes,  formerly  connected  with  the  Bullard  Machine 
Tool  Co.,  Bridgeport,  Conn.,  in  the  capacity  of  superintendent, 
has  severed  his  connection  and  has  taken  up  the  active  manage- 
ment of  the  Springfield  Mfg.  Co.,  Bridgeport,  Conn.,  maker  of 
special  grinders  and  emery  wheels.  Mr.  Brandes  purchased 
the  business  from  Mr.  George  Jackman,  who  has  retired. 

Dr.  William  H.  Tolman.  director  of  the  Museum  of  Safety 
and  Sanitation,  29  West  39th  St.,  New  York,  has  completed 
arrangements  for  a  lecture  tour  dating  from  October.  1909, 
to  March,  1910.  the  Itinerary  of  which  includes  the  principal 
cities  and  towns  in  the  New  England,  Middle  and  Middle  West- 
ern States  north  of  the  Ohio  and  east  of  the  Mississippi 
River,  and  a  few  cities  west  of  the  Mississippi,  comprising 
St.  Louis,  Cedar  Rapids,  Davenport.  Des  Moines,  and  Bur- 
lington. 

Aguste  Isaac,  president  of  the  Chamber  of  Commerce,  Lyons, 
France,  visited  America  in  October  to  study  industrial  condi- 
tions with  special  reference  to  the  apprenticeship  training  of 
young  men  for  the  machinist's  and  other  trades.  He  found  a 
striking  similarity  between  labor  conditions  in  France  and 
America  as  regards  difficulty  of  holding  boys  to  the  terms  of 
their  indentures.  They  have  the  bad  habit  in  France  of  work- 
ing a  year  or  two  and  then  leaving  and  hiring  out  to  other 
manufacturers  as  journeymen.  The  consequence,  of  course,  is 
that  there  are  many  "half-baked"  French  machinists. 


OBITUARIES 

Edward  T.  Coe,  treasurer  of  the  Coe  Brass  Co..  Torrington, 
Conn.,  died  at  his  home  in  New  Haven,  Conn.,  October  5. 

Carl  Wilcox,  of  Wilcox  &  Gibbs.  New  York,  a  sewing  ma- 
chine inventor,  died  at  his  home  in  Westport,  Conn.,  aged  sixty- 
five  years. 

L.  L.  Heller,  president  of  the  Sterling  Motor  Car  Co..  Bing- 
hamton.  N.  Y..  was  killed  October  6  by  being  struck  by  a 
Lehigh  Valley  R.  R.  train,  near  Waverly,  N.  Y. 

Albert  J.  Perks,  partner  of  the  Webster  &  Perks  Tool  Co., 
Springfield,  Ohio,  died  at  his  home  in  Springfield,  October  4. 
aged  fifty-eight.  Mr.  Perks  was  born  in  Birmingham,  Eng- 
land, and  came  to  America  with  his  parents  when  a  child.  His 
parents  located  at  Daytcn,  Ohio,  where  Mr.  Perks  spent  his 
boyhood.  He  moved  to  Springfield  when  about  eighteen,  and 
since  then  has  been  actively  engaged  in  manufacturing  enter- 
prises. For  a  number  of  years  he  was  superintendent  of  the 
bar  and  knife  department  of  the  old  Whiteley  Machine  Co., 
located  where  the  Foos  Gas  Engine  Co.  now  is.  In  October, 
1891,  he  severed  his  connection  with  the  Whiteley  interests 
and  entered  into  partnership  v,  ith  John  F.  Webster  to  manu- 
facture machine  tools  under  the  firm  name  of  Webster  &  Perks 
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Tool  Co.  Mr.  Webster  died  in  December,  1893,  and  Mr.  Perks 
carried  on  the  business  alone  until  1898,  when  Mr.  Herman 
Voges,  Jr.,  became  associated  as  a  partner  in  the  business, 
which  arrangement  was  carried  on  up  to  the  time  of  Mr.  Perks' 
death.  Mr.  Perks  was  an  expert  mechanic  and  machine  de- 
signer, and  an  inventor  of  a  number  of  valuable  appliances. 
He  is  survived  by  his  widow  and  two  sons,  George  W.  and 
Bert  W. 

LEWIS  C.  GROVER 

Lewis  C.  Grover,  chairman  of  the  board  of  directors  of  Colts 
Patent  Fire  Arms  Mfg.  Co.,  Hartford,  Conn.,  and  for  several 
years  president  of  the  company,  died  at  his  home  in  Hartford, 
September  30,  following  an  illness  of  about  three  years.  Mr. 
Grover  was  born,  1849,  in  Springfield,  Mass.,  and  was  educated 
in  the  public  schools.  He  served  an  apprenticeship  to  the 
machinists'  trade  in  the  Norwalk  Iron  Works,  South  Norwalk, 
Conn.,  and  such 'was  his  aptitude  for  mechanical  work  that  he 
was  made  foreman  on  the  completion  of  his  apprenticeship 
term.  When  only  twenty-eight  he  accepted  the  position  of 
general  manager  of  the  Whitney  Arms  Co.,  at  Ntew  Haven, 
which  position  he  held  six  years.  In  1886  he  was  made  assis- 
tant superintendent  of  the  Colts  Patent  Fire  Arms  Mfg.  Co., 
and  soon  became  superintendent,  and  then  general  manager. 
In  1902  he  was  elected  president  and  a  director  of  the  com- 
pany to  succeed  John  H.  Hall.  He  was  also  elected  president 
of  the  Colts  Arms  Co.,  of  New  York.  He  resigned  the  office  of 
president  of  both  companies  last  January  because  of  poor 
health,  but  was  elected  chairman  of  the  board  of  directors  of 
each  company.  Mr.  Grover  was  a  man  highly  esteemed  by  his 
friends  and  employes.  He  was  an  indefatigable  worker,  and, 
although  a  broad-minded  manager  who  understood  how  to 
delegate  authority  to  subordinates  and  hold  them  responsible 
for  results,  no  detail  of  the  large  manufacturing  business  which 
he  managed  was  too  trifling  to  receive  his  attention. 


COMING  EVENTS 

November  0. — Monthly  meeting  of  the  American  Societ.v  of  Mechani- 
<'.Tl  Engineers,  Engineering  Societies  Building.  29  West  39th  St.,  New 
Yorl<.  Two  papers  will  be  presented  ;  one  b.v  Prof.  Gaetano  Lanza  and 
Lawrence  S.  Smith  of  the  Massachusetts  Institute  of  Technology  on 
reinforced  concrete  beams,  and  the  other  by  Prof.  Walter  Rauten- 
strauch  of  Columbia  Universit.y  on  stresses  in  curved  machine  mem- 
bers. The  paper  on  reinforced  concrete  beams  compares  the  results 
of  tests  upon  full  size  beams  made  at  the  Massachusetts  Institute  of 
Technology  and  the  University  of  Illinois  with  three  different  theories 
of  beams  of  this  type.  The  paper  on  stresses  of  curved  machine  mem- 
bers outlines  the  method  of  procedure  for  the  design  of  principal 
sections  of  hooks,  punch  and  shear  frames  and  other  curved  machine 
parts.  Kxperimental  results  will  be  submitted  in  support  of  the 
theory  presented.  Calvin  W.  Rice,  secretary,  29  West  39th  St., 
New  York. 

November  IS  19. — .\nrnial  meeting  of  the  Society  of  Naval  Architects 
and  Engineers.  Engineering  Societies  Building,  20  West  39th  St.,  New 
York.     W.   n.  Baxter,  secretary,  29  West  39th  St.,  New  Y'ork. 

November  19-20. — .\nnual  meeting  of  the  Ohio  Society  of  Mechanical 
Electrical  and  Steam  Engineers,  Lima,  Olilo.  David  Gaehr,  secretary, 
Schofleld   Building,   Chveland,   Ohio. 

December  I-.". -Annual  convention  of  (he  National  Society  for  the 
Promotion  of  Industrial  Kdiieatlon.  .\n  exhibition  of  school  work 
from  all  over  the  United  States  will  be  one  of  the  features.  .7.  C 
Monaghan.  secretary,  20  West  44th  St.,   New  York. 

December  7-10. — Annual  meeting  of  the  American  Sociely  of  Me- 
chanical Engineers  In  the-  Engineering  Societies'  Ilullding.  .New  York. 
Mr.  Calvin  W.  Rice,  secretary,  29  West  .■'.9th  SI.,  New  York. 

.laniiary  1-S. — Tenth  internntlonal  exhibit  of  aulomoiilles  and  auto- 
mobile appliances,  Grand  CenlrnI  Palace.  New  York,  under  the  auspices 
of  the  American  Motor  Car  Miinufaeluring  Association.  I!.  E.  Olds, 
chnlrtiian,  fiO.')   Fifth   Ave..   New   Y'ork. 

.lanuary  8-1  .'J. — .\asorlatinn  of  Licensed  Automobile  Manufacturers 
tenth  annual  exhibition  of  antomobllea  and  automobile  appliances, 
Madison  Sipiare  Garden,  New  York.  M.  L.  Downs,  secretary,  7  East 
4;d  St.,  New  York. 

April  l-.liuie  30,  1910. — American  Kxposltinn  In  Berlin  to  stimulate 
trade  relallnns  with  Germany  and  American  export  buslni'ss  generally. 
The  exposillon  will  be  held  In  the  Exposition  Palace,  having  110.000 
square  feet  floor  space.  Max  Vleweger,  American  manager,  r>0  Church 
St.,  New  York. 


NEW  BOOKS  AND  PAMPHLETS 

Annuai.  Itni'OHT  oif  Statu  GKoi.otiisT  or  Niow  .Tiorsby  kou  1908. 
ir)9  pages,  Ox!)  inches.  Published  for  the  State  by  Mr.  Henry 
B.  Kilnimel,   State  geologist,  Trenton,  N.  J. 

Transactions  of  ttiio  Nationai,  Associatio.v  op  Cotton  Manupac- 
Ti'KKUs  :  No.  80.  5^C>  pages,  CVj  x  9%  inches.  Secretary  and 
Treasurer  C.  .1.  11.  Woodbury.  Boom  501,  4.1  Milk  St.,  Boston, 
Mass. 

ManuaI/  oif   Steam   Enoinekrino.     By   W.   II.   Wakeman.     411    pages, 
3x0'/.    Inches.      Published   by   New    York   Belting   &   Packing   Co., 
Ltd.,  for  distribution. 
This   manual   will    be   found   valuable   by    those   concerned   with    the 
common  problems  coming  up  in  the  power  plant.     It  treats  of  boilers, 
boiler  feeders  and  steam  engines.     Many  tables  and  rules  are  given  that 
should  be  apprecuited  by  the  stationary  engineiT  and  otbi'rs.     Descrip- 
tion for  setting  the  valves  of  duplex  pumps  and  calculating  the  horse- 
power of  engines  arc  examples. 

Manhal   for    Enginekrs.      By    Chas.    E.    Ferris.      16.5    pages,    3x5y2 
Inches.      Published   by   University   of   Tennessee,   Knoxville,   Tenn. 
Price,  fiO  cents. 
Tills  manual,  which  is  a  revised  edition,  contains  in  convenient  form 
many  valuable  tables  and  other  data  for  engineers  and   business   men. 
Some  of  the  most  Important   tables  in  tiie  book  are  as  follows  :   .\re<is 
and   circumferences   of   circles ;    square   and   cube    roots ;   natural    sines, 
tangents    and    secants ;    steam    tables    dealing    with    capacity    of    tur- 
bines ;  extensive  tables  for  electric  wiring ;  Interest  tables,  etc. 

Mechanical   World   PocKEr   Diary   axd  Year   Book   for   1910.      391 
pages    (including  advcrlising),   3-%x6   inches.      Published    by   Em- 
mott  &  Co.,  Ltd..  Manchester,  England.      Price,  6  pence. 
This  publication  has  become  quite  well  known   in  the  United   States, 
this   being  the   twenty-third   year   of  publication.      It   treats   of   steam 
and    steam    engines,    including    compound    and    triple    expansion    types, 
details    of    construction,    condensers    and    condensing   plants    and    con- 
denser  details;   steam   turbines,   boilers  and   boiler   construction,   chim- 
neys,  super-heating,   feed   water,   fuels,   gas   and   oil   engines,   gas   pro- 
ducers,   centrifugal   pumps,    beams   and   girders,    shafting,   gearing,    ball 
bearings,  belting,  rope  drives,  wire  ropes,  bolts  and  nuts,  screw  threads, 
screw  cutting,  miscellaneous  mathematical  tables,  etc. 

Metal  Spinning.  Bv  Fred  D.  Crawsbaw.  74  pages,  4?4x6% 
inches.  33  illustrations..  Published  by  Popular  Mechanics  Co., 
Chicago,  111.  Bound  in  cloth.  Price,  25  cents. 
Metal  spinning,  while  once  of  considerable  importance,  is  an  art 
that  is  going  into  decline  and,  strange  to  say,  it  is  one  on  which  it 
Is  claimed  no  book  had  been  published  until  the  appearance  of  this 
work.  The  present  practice  is  to  employ  drawing  and  forming  press 
tools  to  produce  the  work  that  was  formerly  made  on  the  spinning 
lathe.  The  work  recognizes  this  fact  and  was  written  largely  for  the 
instruction  of  amateurs,  trade  schools,  and  the  crafts  which  produce 
art  work  in  limited  amount.  The  tools,  chucks  and  samples  ot  work 
produced  are  illustrated  and  described.  The  book  will  be  found  of 
considerable  general  Interest  because  of  the  fact  that  no  other  work 
on  the  sub.iect  has  been  published  and  also  because  of  the  Interesting 
character  of  the  operations  and  tools  employed. 

Efficiency  as  a  Basis  for  Operation  and  Wages.  By  Harrington 
Emerson.  171  pages,  5x7  inches.  Published  by  the  Engineering 
Magasine,  New  York.  Price.  $2. 
This  work  is  based  on  the  articles  published  under  the  same  title 
in  the  Engineering  Magazine  from  .Tuiy.  1908,  to  March,  1909,  revised, 
rearranged  and  expanded  by  the  author.  Mr.  Emerson  Is  a  well-known 
works  management  engineer  who  has  given  years  of  scientific  study 
to  the  problem  of  efficiently  employing  labor  and  securing  the  highest 
efficiency  by  intelligent  direction  of  effort.  The  philosophy  of  works 
management  is  slowly  taking  shape,  and  Mr.  Emerson's  treatment  will 
be  found  exceedingly  interesting  by  those  concerned  with  it  either 
in  theory  or  in  stern  practice  of  everyday  life.  The  contents  by  chap- 
ters are':  Typical  Inefficiencies  and  their  Significance  ;  National  Effi- 
ciencies— Their  Tendencies  and  Influence  :  The  Strength  and  Weakness 
of  Existing  Systems  or  Organization  :  Line  and  Staff  Organization  in 
Industrial  Concerns:  Stand.nrds — Their  Relations  to  Organization  and 
to  R. suits :  The  Realization  of  Standards  in  Practice;  The  Modem 
Theory  of  Cost  .Accounting;  The  Location  and  Elimination  of  Wastes; 
The  Efficiency  System  in  Operation:  Standard  Times  and  Bonus;  What 
the  Efficiency  System  may  .Accomplish  ;  The  Gospel  of  Efficiency. 

Notes  on  Practical  Mechanical  Drawing.  By  Victor  F.  Wilson  and 
Carlos  L.  McMaster.  186  pages,  6x9  inches.  86  illustrations. 
Published  by  Wilson  &  McMaster,  East  Lansing.  Mich.  Price. 
$1.50. 
This  book  which  treats  of  lettering,  orthographic  projection. 
Isometric  and  oblique  drawing,  use  of  instruments,  working  drawings, 
geometrical  drawing,  machine  sketching,  etc..  has  been  revised,  re- 
arranged and  enlarged  by  25  pages  tor  the  third  edition.  Tlie  chapter 
on  lettering  describes  the  various  types  of  lettering  commonly  used  on 
mechanical  drawings,  and  illustrates  a  number  of  examples.  Con- 
siderable attention  has  been  given  to  orthographic  projection,  examples 
being  given  from  which  the  student  can  get  a  clear  idea  of  the  relation 
of  the  three  common  views  used  in  the  ordinary  mechanical  drawing. 
The  sketches  in  phantom  perspective  are  well  executed  and  give  the 
work  an  attractive  appearance.  Practical  instructions  are  given  for 
making  working  drawings  that  agree  very  well  with  the  common  usage 
of  draftsmen  In  manufacturing  establishments.  The  book  Is  one  that 
can  he  recommended  to  industrial  schools  and  all  students  who  wish 
to  study  mechanical  drawing  at  home  or  to  others  who  wish  to  obtain 
a  knowledge  of  the  common  relations  of  views  and  methods  of  making 
drawings  without  going  to  the  trouble  of  learning  to  draw. 

Power,  Heatino  and  Ventilation.  By  Charles  L.  Hubbard.  647 
pages,  0  by  9  Inches.  412  illustrations.  I'ubiished  by  the  Technical 
Press.  Brattleboro.  Vt.  Price,  iy5. 
This  book  Is  Intended  for  designing  and  constructing  engineers, 
architects,  etc.  The  subject  of  power  Is  treated  especially  from  the 
steam  side,  but  sufficient  Informallon  hiarlng  on  electrical  matters  Is 
given  to  enable  the  inli'lligent  arrangement  of  the  steam  plant  with 
reference  to  the  requirements  of  electric  lighting  and  (he  distribution 
of  electrical  power.  The  snblect  of  hollers  is  quite  fully  treated,  and 
much  valuable  Information  Is  given  on  (lie  construction  of  various 
types,  the  design  of  tubular  boilers,  boiler  accc^ssories,  care  and  man- 
agement, etc  'IMie  theory  of  the  sleam  engine  Is  taken  up  and  descrip- 
tions ot  dllTerent  types  given.  Inciurting  the  steam  (urbine.  Tlie  subject 
of  condensers  Is  also  treated,  and  the  use  and  construction  of  coolinR 
towers  explained.  A  chapter  devoted  to  steam  and  teed  piping  con- 
tains many  valuable  tables  and  formulas  and  also  eonsldernble  Informa- 
tion of  practical  value  to  (he  engineer.  The  problem  of  heating  and 
ventilation  as  applleil  to  all  classes  of  buildings,  from  a  suuiil  fvniiact- 
heated  dwelling  to  buildings  wKh  cen(rnl  planis  of  (he  largesi  size, 
is  fully  (rea(ed.  The  varlcnis  ehaptcM-s  dealing  with  this  subject  are 
as  follows:  Systems  of  Warming;  Vendiatlon  ;  Heat  Loss  from  Build- 
ings;  Funince  Healing;   Direct   Sleam   Heating;   Indirect  Steam   Heat- 
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ing;  Direct  Hot  Water  Heating;  Indirei't  Hot  Water  Heating:  Forced 
Hot  Water  Circulation;  Fans;  Forced  Blast  Heating  and  Ventilation; 
Exhaust  Steam  Heating ;  Electric  Heating ;  Special  Devices ;  Heating 
and  Ventilating  Different  Types  of  Buildings;  Care  and  Management 
of  Heating  and  Ventilating  Plants. 
Elements  of  Machine  Design.     By  Dexter  S.  Kimball  and  John  H. 

Barr.      44G   pages,   6x9   inches,   106   illustrations.      Published   by 

John  Wiley  &  Sons,  New  York.  I'rice.  $3. 
We  ha^e  often  been  impressed  by  the  fact  that  there  is  no  American 
book  on  machine  design  that  gives  all  of  the  many  common  subjects 
of  machine  design  on  which  the  designer  is  likely  to  require  specific 
information,  lleference  usually  must  he  made  to  a  number  of  the 
available  works  before  a  satisfactory  treatment  of  a  given  subject  is 
found.  The  authors  of  the  present  work  evidently  having  noted  the 
shortcomings  of  previous  writers  have  presented,  we  believe,  a  book 
on  machine  design  that  is  more  complete  than  anything  of  a  similar 
nature  put  on  the  market  by  .\merican  publishers.  The  work  is  the 
outgrowth  of  the  experience  of  the  authors  in  teaching  machine  design 
to  engineering  students  in  Sibley  College,  Cornell  University.  The 
treatment  of  friction,  lubrication  and  etflclency  are  sufficiently  com- 
prehensive for  a  work  of  this  kind,  as  is  also  the  work  on  springs, 
riveted  fastenings,  screws  and  screw  fastenings,  keys  and  cotters. 
The  theory  of  stresses  produced  by  force  fits  and  the  calculation  of 
allowances  is  satisfactory,  but  an  improvement  is  suggested  in  the 
shape  of  a  table  giving  the  results  of  practice  in  making  shrink  and 
force  fits.  So  many  factors  entei-  into  the  problem  that  the  result 
of  practice  on  various  classes  of  work  would  be  exceedingly  helpful 
to  the  designer  who  has  not  had  the  benefit  of  much  experience.  The 
treatment  of  tubes,  pipe,  cylinders,  flues  and  tin  plates  was  written 
with  the  advantage  of  the  knowledge  gained  from  the  experiments 
made  by  the  University  of  Illinois  Kngineering  Experiment  Station 
and  the  paper  by  Prof.  Reid  T.  IStewart  presented  before  the  .\merican 
Society  of  Mechanical  Engineers,  and.  of  course,  is  much  more  satis- 
factory than  previous  treatments  available  in  other  works  on  machine 
design.  Journal  bearings,  pivots  and  roller  bearings,  are  not  treated  In 
as  comprehensive  a  manner  as  one  who  is  especially  interested  in  these 
subjects  could  wish,  but  probably  as  much  space  is  given  to  these 
important  subjects  as  the  general  plan  of  the  work  and  the  course  of 
instruction  for  which  it  was  prepared  would  permit.  A  portion  of  the 
book  is  devoted  to  axles,  shafts  and  shaft  couplings,  belt,  rope  and 
chain  transmission,  application  of  friction  including  friction  reels, 
friction  brakes,  friction  clutches  and  pulleys.  The  treatment  of  tooth 
gearing  is  fairly  satisfactory,  there  being  forty-two  pages  devoted  to 
the  theory  and  practice  of  spur,  bevel  and  helical  gearing.  Of  course. 
the  treatment  of  helical  and  spur  gearing  is  brief  and  leaves  a  great 
deal  unsaid.  Following  this  chapter  are  chapters  on  fly-wheels  and 
pulleys  and  machine  frames  and  attachments.  The  work  Is  one  that 
we  can  heartily  recommend  to  machine  designers  and  others  con- 
cerned with  the  problem  of  machine  design,  hut  it  is  not  quite  the 
comprehensive  treatment  that  should  be  presented  by  some  author. 
Whether  a  comprehensive  treatment  is  practical  is  a  matter  for  the 
publishers  to  decide,  but  the  need  for  a  good  all-around  work  is  evi- 
dent to  those  who  frequently  refer  to  the  present  available  books  on 
machine  design. 

CATALOGUES  AND  CIRCULARS 

General  Electuic  Co.,  Schenectady,  X.  Y.  Bulletin  No.  4698  of 
luminous  are  head-lights. 

General  Electric  Co..  Schenectady,  N.  Y.  Bulletin  No.  4691  Illus- 
trating and  describing  small  polyphase  motors. 

Vallet  Boat  &  Engine  Co.,  Baldwinsville.  N.  Y.  Catalogue  of 
marine  engine  castings  and  finished  machine  parts. 

GisHOLT  Machine  Co.,  Madison,  Wis.  Leaflet  illustrating  the 
Gisholt  30-lnch   motor  driven   vertical   boring  mill. 

General  Electric  Co.,  Schenectady,  N.  Y.  Bulletin  No.  4692  de- 
scribing the  General  Electric  No.   210  Railway  Motor. 

BiCKFORD  &  Washburn,  Inc.,  Greenfield,  Mass.  Blotter  illustrat- 
ing the  Bickford  &  Washburn  pipe  tap  thread  milling  machine. 

Prentiss  Tool  &  gippi.y  Co.,  11.5  Liberty  St.,  New  York.  Circular 
of  the  20-Inch  universal  drilling  lathe  built  by  Fay  &  Scott,  Dexter, 
Me. 

General  Electric  Co.,  Schenectady,  N.  Y.  Bulletin  No.  4099  super- 
seding Bulletin  No.  4444  on  motor-driven  air  compressors,  geared 
type. 

Spicer  Universal  Joint  Mfo.  Co.,  Plainfield,  N.  J.  Catalogue  of 
Spicer  dust-proof  and  oil-tight  universal  joints  for  motor  cars,  motor 
boats  and  other  machinery. 

Argcto  Oilless  Bearing  Co.,  Wayne  Junction,  Philadelphia,  Pa. 
Folder  advertising  the  Arguto  oilless  bearings  which  save  oil  and  pre- 
vent ruined  journals. 

W.  S.  Caldwell  Co..  Louisville.  Ky.  Catalogue  of  Caldwell  wooden 
tanks  for  manufacturing  plants  and  other  users  requirhig  large  and 
small   tanks  for  the  storing  of  water,   etc. 

Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio.  Folder  entitled  "The 
Paragon  Way"  illustrating  the  new  "Paragon"  flat  taper  shank  high- 
speed twist  drill  lately  brought  out  by  the  company. 

W.  S.  Rockw?;ll  Co.,  50  Church  St..  New  York.  Circular  illus- 
trating the  Rockwell  furnaces,  and  fuel  oil  or  gas  burning  appliances. 
-V  new  catalogue  is  in  preparation  and  will  be  issued  shortly. 

George  W.  Southwick  Co..  3.5  Warren  St..  New  I'ork.  Circular 
illustrating  the  Hammond  wire  belt  lacing  tool  for  making  a  wire 
hinged  joint  for  machine  belting.     The  cost  of  the  outfit  is  $7.50. 

Harbison-Walker  Refractories  Co..  Pittsburg,  Pa.  Catalogue  of 
silica,  nickel,  chrome,  and  fire-clay  brick  used  by  steel  mills,  brass 
foundries,   and   other  concerns  employing  furnaces   for  melting  metals. 

J.  S.  Osgood,  131-138  Erie  County  Bank  Building,  Buffalo,  N.  Y. 
Blotter  Illustrating  the  Osgood  indestructible  file  and  tool  handle  which 
was  recently  specified  by  the  United  States  Government  for  the  Rock 
Island  Arsenal. 

Cutler-Ha.m.mee  Mfg.  Co.,  Milwaukee,  Wis.  Circular  of  the  Cutler- 
Hammer  pressure  controlled  speed  regulator  for  use  with  motor-driven 
boiler  draft  fans,  boiler  feed  pumps,  gas  pressure  exhaust,  etc.  For 
description    see   Machinery,   September,   1909. 

Arthur  D.  Little  Laboratory.  Boston,  Mass.  Pamphlet  bv  Harry 
S.  Mork.  engineering  chemist,  entitled  "Selective  Economy  'in  Raw 
Materials,"  being  a  paper  presented  at  the  annual  meeting  of  the 
American  Chemical  Society  at  the  New  Haven  meeting,  July  8,  1908. 

Manville  Bros.  Co.,  Waterbury.  Conn.  Circular  of  the  "Yankee" 
power  bench  press,  designed  to  take  the  place  of  the  ordinary  foot 
and  screw  press.  It  is  made  in  three  sizes  with  or  without  table. 
The   stroke   is   1,   1%    and   2   inches   respectively. 

Planet  Engineering  Co.,  5  Bcekman  St.,  New  York.  Circular  Illus- 
trating the  constructive  features  of  the  Planet  roller  bearings  for 
motor  boats,  thrust  bearings,  electric  motors,  centrifugal  pumps,  etc. 
This  bearing  is  composed  of  rollers  with  the  periphery  a  section  of  a 
spherical   surface. 

Ge.m  Mfg.  Co.,  3253  Spruce  St..  Pittsburg.  Pa.  Catalogue  of  "Gem" 
specialties,    comprising    steel    and    brass    oilers,    torches,    oil    carriers, 


tallow  pots,  flue  scrapers,  foundry  chaplets,  flexible  shafts,  rope-driven 
or  motor-driven  portable  grinders  and  drills,  electric  polishing  ma- 
chines,   universal  joints,   etc. 

II.  Bkacharach,  720  Lewis  Block.  Pittsburg,  Pa.  .\dvance  sheets 
of  1910  catalogue  illustrating  a  German  recording  gage  which  meas- 
ures and  records  pressure,  draft,  and  velocity  of  gases.  These  gages 
are  used  in  boiler  plants,  mine  ventilating  systems,  gas  producer  plants, 
regenerative    furnaces,    etc. 

The  Graham  Mfg.  Co.,  Providence,  R.  I.  Blotter  illustrating  a 
Universal  jig  vise,  which  is  made  in  three  sizes  with  jaws  6,  9  and 
12  inches  long.  This  jig  vise  can  be  used  as  a  plain  drilling  vise 
or  for  the  drilling  of  interchangeable  parts.  It  Is  a  cheap  substitute 
for  expensive  jigs  on  a   large   class   of  work. 

Gardner  Machine  Co.,  Beloit,  Wis.  Circular  illustrating  the 
Gardner  grinder  in  use  on  intake  manifolds,  universal  joints,  pump 
cases,  exhaust  connections,  jacket  plates,  and  cylinder  covers,  all 
being  examples  of  automobile  work  for  machining  which  the  disk 
grinder  has  been  found  to  be  a  valuable  tool. 

BOGERT  Gas  Power  Engine  Co.,  1116  Chamber  of  Commerce, 
Buffalo.  N.  Y.  Folder  illustrating  the  Bogert  tandem  gas  engine  built 
in  sizes  from  50  to  500  horse-power  ;  also  Bogert  tandem  gas  engines 
with  no  cross-head  built  in  sizes  from  50  to  150  horse-power  and 
single  cylinder  gas  or  gasoline  engines  in  sizes  from  20  to  100  horse- 
power. 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass.  General  catalogue  No. 
165  illustrating  the  company's  complete  line  of  fans,  blowers,  dust 
collectors  and  conveyors,  fuel  ecoi-omizers  motors,  engines,  turbines, 
generating  sets,  forges,  hot  blast  apparatus,  etc.  Principal  dimen- 
sions and  other  Information  regarding  the  apparatus  illustrated  is 
given  briefly. 

Frank  McHale,  302  Havemeyer  Building,  New  York  City.  Cata- 
logue of  books  relating  to  engineering  subjects,  including  chemistry, 
mining,  mechanical,  electrical  and  steam  engineering,  construction, 
hydraulics,  etc.  Books  will  be  furnished  at  the  lowest  market  prices 
and  forwarded  prepaid  to  any  part  of  the  world  on  receipt  of  ad- 
vertised  price. 

Bruce-Macbeth  Engine  Co.,  Cleveland.  Ohio.  Catalogue  of  Meriam 
vertical  gas  engines  for  electric  lighting,  pumping,  and  general  power 
purposes.  The  catalogue  illustrates  the  four  cylinder  engine  built  in 
sizes  from  75  to  300  horse-power,  and  shows  the  details  of  construc- 
tion. The  two-cylinder  type  is  also  illustrated,  and  the  four-cylinder 
engine  with  a  gas  producer  plant. 

NoRTHER.N  Machine  &  Repair  Works,  Wausau,  Wis.  Circular  of 
the  "Little  Giant"  cuttlng-off  machine  for  cutting  tool  steel,  mild 
steel,  cast  iron,  brass  and  other  metals.  The  machine  is  of  simple  con- 
struction, being  designed  for  use  In  shops  that  do  not  require  an 
elaborate  equipment  and  where  a  cutting-oft  machine  with  hand  feeds 
answers  all  practical   requirements 

H.  W.  Caldwell  &  Son  Co.,  Western  Ave.,  17th-lSth  St.,  Chicago, 
111.  General  catalogue  No.  34,  of  hoisting,  elevating,  conveying  and 
power  transmitting  machinery  for  flour  mills,  grain  elevators,  cotton- 
seed oil  mills,  starch  works,  breweries,  distilleries,  malt  houses,  sugar 
refineries,  cement  works,  phosphate  works,  tanneries,  etc.  The  cata- 
logue contains  847  pages,  6x9   inches. 

Oscar  E.  Perrigo,  6  Beacon  St..  Boston,  Mass.  Circular  outlining 
systematic  methods  in  shop  management  and  cost  accounting,  which  Mr. 
Perrigo  is  prepared  to  install.  He  is  a  consulting  and  systematizuig 
engineer  who  has  given  a  great  deal  of  attention  to  manufacturing 
methods  and  systems,  and  Invites  correspondence  from  oflicials  having 
troubles  with  "shop   or  office  management. 

Diamond  Machine  Co.,  Providence.  R.  I.  Catalogue  of  grinding 
and  polishing  machinery,  comprising  floor  grinding  machines,  motor- 
driven  grinders,  wet  tool  grinders,  automatic  face  grinders,  locomotive 
guide  bar  grinders,  roll  grinders,  surface  grinders,  gun  barrel  ma- 
chinery, Internal  grinders,  lathe  grinder  attachments,  drill  grinders, 
polishing  and  bufling  machines,  polishing  wheels,  emery  wheels,  strap- 
ping machines,  etc. 

Rockwell  Furnace  Co.,  26  Cortlandt  St..  New  York.  Catalogue  of 
forging,  heating  and  welding  furnaces.  The  catalogue  has  a  novel 
trade-mark  on  the  cover  showing  an  animal  known  as  "Go-Sum" 
which  is  said  to  be  a  cross  between  a  hippopotamus  and  a  grasshopper. 
The  catalogue  illustrates  a  large  number  of  furnaces  adapted  for 
practically  all  classes  of  work  in  which  portable  or  stationary  fur- 
naces are  employed. 

Wells  Bros.  Co.,  Greenfield,  Mass.  Catalogue  and  price  list  of  die 
holders  principally  designed  for  use  on  screw  machines.  The  holder 
Is  firmly  clutched  In  its  forward  movement  and  when  not  cutting  the 
die  is  held  by  friction,  thus  doing  away  with  the  noise  ordinarily 
noticeable  on  screw  machines.  The  holders  are  adapted  for  the  "Little 
Giant"  adjustable  dies  which  are  of  the  same  quality  as  the  regular 
dies  supplied  by  the  company. 

Electric  Controller  &  Mfg.  Co.,  Cleveland,  Ohio.  Catalogue  of 
lifting  magnets,  giving  a  list  of  users  and  illustrating  the  uses  to 
which  lifting  magnets  are  put  in  steel  mills  and  other  plants  where 
sheet  metal,  steel  rails,  scrap  and  other  metals  are  handled  in  large 
quantities.  The  possibilities  of  the  lifting  magnet  are  startling.  One 
Illustration,  for  example,  shows  a  magnet  lifting  a  locomotive  cyl- 
inder, the  magnet  being  applied  to  the  planed  surface  at  the  juncture 
between   the  two  cylinders. 

D.  O.  James  Mfg.  Co.,  Chicago,  111.  Catalogue  D  of  speed  reducing 
transmi.ssion  gears  (see  Machinery,  August,  1908,  for  description), 
for  spur,  bevel,  miter,  internal,  spiral  and  worm  gearing.  The  speed- 
reducing  gears  are  designed  to  transmit  the  power  of  electric  motors 
and  other  high-speed  apparatus,  reducing  the  speed  to  that  required 
for  machine  tools,  centrifugal  pumps,  elevators,  etc.  The  catalogue 
contains  valuable  data  on  gearing,  tables  of  natural  trigonometrical 
functions,  diagrams  of  circular  pitch  gears,  etc. 

Skinner  Chuck  Co.,  New  Britain,  Conn.  Catalogue  of  independent 
universal  and  combination  lathe  chucks,  drill  chucks,  planer  chucks, 
face-plate  jaws,  drill  press  vises  and  reamer  stands.  The  catalogue  con- 
tains 48  pages,  is  made  up  with  rounded  corners,  and  is  perforated 
for  a  loose  leaf  binder.  The  construction  of  the  new  Skinner  gear 
pattern  drill  chuck  is  illustrated  in  sectional  views,  and  a  phantom 
view  is  shown  of  the  Skinner  positive  drive  drill  chuck.  The  cata- 
logue is  one  that  will  be  found  of  general  interest  by  users  of  ma- 
chme  tools  and  accessories. 

New  Jersey  Foundry  &  Machine  Co.,  90  West  St.,  New  York. 
Catalogue  of  overhead  carrying  devices  comprising  trolle.vs,  hoists, 
cranes,  buckets,  cars  and  tracking,  etc.  The  Newhall  patent  steel 
frame  I-beam  trolley  is  illustrated  in  combination  with  a  differential 
hoist.  Various  other  combinations  are  shown  and  examples  of  installa- 
tions. The  company  builds  jib  cranes  suitable  for  foundry  shops  and 
other  places  where  a  jib  crane  is  profitably  used.  The  catalogue 
will  be  found  of  general  interest  by  those  concerned  with  the  prob- 
lem of  hoisting  and  conveying  materials  either  in  the  shop  or  In 
the  field. 

Kearney  &  Trecker  Co.,  Milwaukee,  Wis.  Catalogue  No.  17  of 
Milwaukee  milling  machines.  The  catalogue  illustrates  the  construc- 
tion of  the  Milwaukee  miller  and  two  views  are  reproduced  with  refer- 
ence  numbers   in   red,   each   part   being  named   below.      Details  of  con- 
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struotlon  aiv  illustrated,  Inc'liidlng  u  vortical  section  showliiK  tin' 
tliiodi'il  lubrication  systcin  which  has  made  Arihvankcc  mlUors  fauinus. 
The  ciimpany  manufaclurcs  universal  nillllnn  machines  In  throe  sizes, 
plain  milling  machines  In  three  sizes,  anil  rminul'acturlng  mlUlnK  nia 
chines  In  two  sizes,  .\ll  stylos  have  slnsle  pulley  drive,  allgearcd 
feeds,  and   Hooded   luhrlcatlon. 

Rki.ianck  Electric  &  ENoiNioKniNO  Co.,  Cleveland,  Ohio.  Treatise 
on  the  crank  shapor,  descrlhlng  the  characteristics  of  the  cone  pulley 
drive,  speetl-hox  drive,  anti  variable  speed  motor  drive  with  jnirtlcular 
reference  to  the  Lincoln  variable  speed  motor  which  gives  an  Inllnlte 
number  of  running  speeds  throughout  Its  range.  The  treatise  which 
is  sent  free  on  request  will  he  found  of  much  general  Interest  to  de- 
signers and  users  of  shapers.  It  gives  valuable  Information  not  only 
regiirdlng  the  power  required  to  drive  crank  shapers  under  deflnlte  con- 
ditions of  work,  but  also  compares  the  productive  efflclency  of  the 
belt-driven  and  motor-driven  shaper, 

DAvis-BouRNONVir.LB  Co.,  !I7  West  St.,  Now  York,  rnmphlet  lllus 
tratiiig  and  describing  the  Davls-BournonvUle  oxy-acetyleno  apparatus 
which  produces  a  flame  having  a  temperature  of  about  6,300  degrees 
K.  that  can  be  used  either  for  welding  or  for  cutting  metals.  The 
oxy-acetylene  torch  is  described  as  a  "putting  on  tool,"  which  it  Is  in 
fact,  It  being  not  only  possible  to  weld  together  iron,  steel,  cast  iron, 
brass,  copper,  platinum  and  other  metals  and  to  unite  dissimilar 
metals  but  also  to  build  up  defective  castings  and  other  pieces  wherein 
metal  is  re<iuired.  .\s  a  cuttlng-off  tool,  the  torch  works  with  rapidity 
and  efficiency,  being  one  of  the  most  rapid  and  practical  devices 
known  for  cutting  off  steel  sheet  piling,  beams  and  other  heavy  struc- 
tural work. 

Hendey  M.^chink  Co.,  Torrington,  Conn.  Catalogue  of  an  improved 
line  of  Lincoln  milling  machines.  The  Lincoln  type  milling  machine 
is  the  standard  manufacturing  miller  for  armories,  pistol  factories, 
and  other  establishments  where  interchangeable  parts  are  milled  on 
a  large  scale.  The  company  has  developed  this  useful  type  of  machine 
so  that  It  is  now  being  used  successfully  on  operations  which  hereto- 
fore have  been  considered  suitable  for  a  knee  type  milling  machine 
only.  The  catalogue  Illustrates  the  No.  8  Lincoln  miller  equipped  with 
special  table  and  chip  pan  ;  the  same  machine  with  high  legs ;  im- 
proved Lincoln  miller  No.  5  with  single  and  double  spindles;  and 
Nos.  4  and  2%  machines.  All  sizes  are  equipped  with  gear  box  giving 
twelve   feed   changes. 

Waikrbuet-Parrel  Foundry  &  Machine  Co.,  Waterbury.  Conn. 
General  catalogue  descriptive  of  all  the  lines  of  machinery  built  by  the 
company,  being  a  general  reference  book  which  briefly  reviews  the 
most  prominent  types  of  machines  constructed.  The  catalogue  com- 
prises, rivet,  bolt,  and  nut  machinery,  butt  and  hinge  machinery,  cart- 
ridge machinery,  drop  presses  and  hammers,  screw  presses,  machinery 
for  tubes  and  rods,  hydraulic  machinery,  knuckle-joint  press,  special 
lathes,  single-acting  open-back  presses,  single-acting  pillar  presses, 
double-acting  presses,  shears  and  slitters,  finishing  machinery  for 
sheet  metal,  mufflers  and  furnaces,  wire-drawing  machinery,  eyelet 
machinery,  gang  slitting  machines,  etc.  This  catalogue  is  compiled 
in  an  attractive  and  interesting  manner,  making  it  a  valuable  work  of 
reference  as  well  as  a  catalogue  of  machinery  in  the  various  lines 
represented. 

MANUFACTURERS'  NOTES. 

Van  Porn  Electric  &  Mfq  Co.,  Cleveland,  Ohio,  has  made  Mr. 
A.  N.  Frecker  sales  manager.  Mr.  Frecker  was  for  several  years 
in  the  electric  drill  and  grinder  business  in  New  York. 

Cincinnati  Iron  &  Steel  Co.,  Cincinnati,  Ohio,  states  that,  owing 
to  the  heavy  demand  for  the  "Nugent"  clutch,  Its'  machinery  depart- 
ment Is  working  full   force  day  and  night. 

General  Electric  Co.,  Schenectady,  N.  Y.,  was  awarded  a  grand 
prize  at  the  .4^1aska-Yukon-Paciflc  Exposition  for  its  exhibit  of  elec- 
trical apparatus  and  a  completely  furnished  model  apartment. 

RoBBiNS  &  Myers  Co..  manufacturer  of  circular  and  desk  tans, 
dynamos,  motors,  etc.,  has  changed  the  location  of  Its  Chicago  office 
from  48  West  .lackson  Boulevard  to  .501-515  West  Jackson  Boulevard. 

Kedffel  &  Esser  Co.,  Hohoken,  N.  J.,  maker  of  drawing,  mathe- 
matical and  surveying  instruments,  measuring  tapes,  etc.,  was  awarded 
,  the  grand  prize  for  its  exhibit  at  the  Alaska-Yukon-Paciflc  Exposition 
at   Seattle. 

General  Electric  Co.,  Schenectady,  N.  Y.,  and  .T.  A.  Roebllng 
Sons  Co..  Trenton,  N.  .T,.  were  awarded  the  grand  prize  at  the 
.\laska-Y'ukon-PacIflc  Exposition  for  their  exhibit  of  insulated  wire 
and    cable. 

RocKFORD  Lathe  &  Drill  Co.,  Roekford,  111.,  succeeds  the  Rock- 
ford  Machine  &  Shuttle  Co.  A.  Floburg  Is  president ;  W.  B.  Johnson, 
vice-president  and  superintendent,  and  Charles  Holmquist,  secretary 
and  treasurer. 

Hill  Cldtch  Co.,  Cleveland,  Ohio,  manufacturer  of  power  trans- 
mission machinery,  announces  the  appointment  of  Mr.  G.  W.  Hoffman 
as  sales  engineer  in  charge  of  Its  Chicago  office,  located  at  610  Mar- 
quette   Building. 

Variable  Speed  Cldtch  Co.,  Milwaukee,  Wis.,  has  opened  a  New 
York  office  at  50  Church  St..  Hudson  Terminal  Building,  with  Mr. 
W.  L.  Tenney,  manager.  Mr.  Tenney  was  formerly  with  the  Standard 
Heater   Co.,   New   York. 

Warner  &  Swa.sey  Co.,  Cleveland,  Ohio,  recently  opened  an  office  in 
Detroit,  located  in  the  new  Ford  Building.  Mr.  Thomas  Farmer,  who 
has  for  several  years  represented  the  Werner  &  Swasey  Co.  in  the 
Detroit  territory,  will  be  manager  of  the  new  ollice. 

Sprinofiki.d  Mfg.  Co.,  Bridgeport,  Corn.,  maker  of  special  grinding 
machines  and  emery  wheels,  has  been  purchased  by  H.  F.  Brandes, 
former  superintendent  of  the  BuUard  Machine  Tool  Co.,  Bridgeport, 
Conn.     Mr.  George  W.  Jackman,  former  owner,  has  retired. 

Lakeside  Forge  &  Wrench  Co.,  Springfield,  Mass.,  has  acquired  the 
plant  of  the  Springfield  Drop  Forge  Co.,  Springfield,  which  again  began 
operations  with  a  full  force  of  men  September  27.  Mr.  Eugene  Chllds, 
formerly  connected  with  the  Trimont  Mfg.  Co.,  Roxbury,  Mass.,  is 
general   manager  and  president  of  the  company. 

Warner  &  Swasey  Co.,  Cleveland,  Ohio,  Is  "building  a  large  addition 
to  Its  new  plant  which  was  partly  completed  before  the  late  depres- 
sion In  business.  The  addition  Is  a  single  story  steel  and  concrete 
.  structure  and  is  equipped  with  electric  traveling  cranes  and  other 
modem  features.     It  will  be  completed  about  December  1. 

Joseph  T.  Rterson  &  Son,  Chicago,  111.,  are  reported  to  be  con- 
templating entering  the  field  of  machine  tool  ma>iufaeture,  and 
negotiations  have  been  made  for  a  suitable  location  in  Cincinnati 
on  which  to  erect  a  largo  plant  The  concern  now  Is  known  as  a 
manufacturer  and  distributer  of  boiler  shop  machinery  and  other  iron- 
working  tools. 

Lyon  Metallic  Mfo.  Co.,  Aurora,  III.,  has  established  an  eastern 
branch  with  office  at  1305  Hudson  Terminal  Building.  New  York.  The 
concern  manufactures  a  complete  line  of  steel  factory  equipment.  In- 
cluding lockers,  racks,  tallies,  etc.,  and  Its  rapidly-growing  business 
has  made  an  eastern  hniiich  necessary.  Mr.  H.  L.  Waters,  secretary 
of  the  company.  Is  In  charge  of  the  eastern  branch. 

Bay  State  Machine  Co.,  Erie,  Pa.,  Is  the  name  of  a  concern  newly 
organized    to    manufacture    marine    I'nglnes.      The    new    companv    has 


ImiukIii  llie  cimrter  <>(  (be  old  company  of  the  same  name.  The 
ollhci's  an-  .loliii  10.  Wullz,  president;  .loseph  Crawford,  treasurer  and 
nnuiager;  L.  10.  Saltord,  vice-president  and  sales  manager;  and  Charles 
llcirlng,    superintendent. 

(iENKRAL  Electric  Co.,  Schenectady.  N.  Y.,  states  that  there  Is  a 
large  demand  tor  its  tantalum  lamps,  which  because  of  their  ex- 
cellent 111'.'  .service  and  efficiency  make  a  considerable  economy  In 
Incandescent  lighting  possible.  The  life  of  a  tantalum  lamp  will 
average  about  liOO  hours.  It  can  be  used  on  an  alternating  current 
"1  -ti)  cycles  or  less. 

LiTHoiMiiNT  Co  41-43  Warren  SI.,  New  York,  Is  prepared  to  make 
black  prints  on  wliite  ground,  absolutely  true  to  scale,  on  any  kind  of 
piiper  IncludMig  any  drawing  paper,  bristol  board  or  tracing  cloth 
I  he  prints  undergo  ncltner  wafer  nor  acid  bath  so  are  unchanged  Iii 
scale.  They  are  made  as  quickly  as  blue-prints,  and  are  said  to  be 
superior  to  any  blue-print  in  quality  and  finish. 

.1  '^"■i^,','?^'''^  Francaise  des  Uoulements  a  BiLLES,  manufacturer  of 
the  RBF  ball  bearings,  announces  that  Lavalette  &  Co  are  no  lonirpr 
its  represenhitlvos  in  the  United  States.  The  Internatlonai  Engineer- 
Ing  Co.,  17i'.)  Broadway,  is  now  the  sole  and  exclusive  agent  for  the 
sale  of  RBF  ball  bearings  in  America,  and  all  Inquiries  should  be 
addressed  to  it  In  the  future.  ouuuiu    uc 

S.  A.  Woods  Machine  Co.,  Boston,  Mass.,  manufacturer  of  wood 
planers,  has  taken  Mr.  W.  S.  Howe,  formerly  advertfsing  manager 
in  charge  of  the  small  tool  sales  department  of  the  Canadian-Fair- 
banks  Co.,  Ltd.,  Montreal,  Canada,  into  its  employ.  The  S  A  Woods 
Machine  Co,  has  reduced  Its  line  of  wood-working  ma'chinerv  to 
planers  and  molders,  on  which  it  now  specializes. 

..  ^;  F.  Sturtevant  Co.,  Hyde  Park,  Mass.,  has  established  a  savings 
bank  life  insurance  agency  at  its  works  in  charge  of  an  instructor 
furnished  by  the  savings  insurance  committee  of  the  Boston  Chamber 
of  Commerce.  This  agency  is  established  under  the  Massachusetts 
law  which  became  operative  November  1,  1907,  permitting  any  sav- 
uigs  bank  to  operate  a  department  for  issuing  life  insurance  policies 
and   old-age  annuities. 

DeparTiMent  of  Commerce  and  Labor,  Bureau  of  the  Census 
Washington,  D.  C,  has  fixed  on  November  3  as  the  date  for  examining 
applicants  for  appointments  as  special  agents  for  the  collection  of 
the  13th  census  of  manufactures,  mines  and  quarries  The  circular 
lists  the  cities  in  the  various  States  in  which  the  examinations  will 
be  held  and  gives  the  requirements  of  the  applicants  and  the  rate  of 
compensation  for  the  work. 

S.  Odermayer  Co.,  Cmcinnati,  Chicago,  and  Pittsburg,  has  placed 
a  new  foundry  product  on  the  market  called  "Bulldog"  core  wash 
It  is  so  called  because  of  its  adhesive  qualities.  Foundries  using  it 
have  no  troubles  from  the  core  wash  burning  or  peeling  off  The 
largest  castings  can  be  made  with  cores  washed  with  the  new  prepara- 
tion with  no  troubles  from  the  iron  sticking  to  the  sand  and  come  out 
of  the  mold  with  clean,  smooth  surfaces. 

Sheffield    Gas    Power    Co.,    Kansas    City,    Mo.,    has    acquired    the 
entire    assets,    factory    and   good    will    of    the    Weber    Gas    Engine    Co 
at   a   bankruptcy   sale.     The   factory   has  been   in   continuous   operation 
throughout     the    receivership    term    and    is    being    continued    In    full 
operation  by  the  present  owners.     The  management  of  the  business  is 


in    entirely    new    hands ;    George    M.    Hawes    is    president ;    FreVma'n 

1' leld,    vice-president    and    treasurer;    and    W.    H      ~   """ 

manager. 


Splller,    assistant 


Warren  Webster  &  Co.,  Camden,  N.  J.,  state  that  the  patent  de- 
cision in  the  case  of  Warren  Webster  &  Co.  vs.  C.  A.  Dunham  Co 
mentioned  in  the  October  number,  does  not  refer  to  about  one  hun- 
dred existing  patents  under  which  Warren  Webster  &  Co.  operate 
ihe  patent  in  this  ease  expired  over  a  year  ago,  and  the  suit  merely 
involved  a  case  of  liability  for  damages  on  the  part  of  the  defendant 
there  are  now  pending  in  the  Federal  courts  suits  against  users  of 
the  Dunham  apparatus  for  infringement  on  patents  which  have  not 
expired. 

International  .\cheson  Graphite  Co.,  Niagara  Palls,  N.  Y  is 
adding  a  substantial  and  commodious  addition  to  its  Niagara  Falls 
fintario,  works.  The  structure  Is  to  be  50  x  105  feet  and  the  contract 
has  been  awarded  to  W.  S.  Homan,  Niagara  Falls,  Ontario  The 
facilities  afforded  by  this  addition  will  make  the  Canadian  works  of 
the  company  quite  complete  and  enable  them  to  care  for  a  rapidly 
growing  Canadian  trade.  The  building  will  contain  a  new  grtadlng 
plant  in  which  the  lubricathig,  electrotyping  and  other  grades  of 
graphite   will   be   prepared  for  the  market. 

MusEO.M  OF  Safety  and  Sanitation,  29  West  39th  St.,  New  York 
announces  that  a  prize  of  2.500  kronen  ($612)  was  offered  by  Dr' 
Louis  L.  Seaman  while  at  the  XVI  International  Medical  Congress, 
in  Budapest,  in  September,  for  the  best  paper  on  the  subject :  "What 
should  bo  the  Status  of  the  Medical  Department  of  an  .\rmy  in  order 
that  its  Sanitation  and  Hygienic  Conditions  may  be  maintained  at  the 
Highest  Efficiency  so  that  in  the  Emergency  of  Battle  Its  Units  may 
best  respond  to  the  Call  of  its  Commanders?"  The  award  of  the  prize 
will  be  made  by  the  executive  committee  of  the  XVII  International 
Medical    Congress. 

Dodge  Mfg.  Co.,  Mishawaka,  Ind.,  lays  claim  to  having  the  largest 
plant  in  the  world  for  the  manufacture  of  machinery  for  the  mechani- 
cal transmission  of  power.  Its  buildings  cover  nearly  40  acres  In  a 
60-acro  plot  on  the  Lake  Shore  &  Michigan  Southern  Railway.  In 
it  there  are  annually  worked  up  2,000  tons  of  pig  iron.  7,000,0()0  feet 
of  lumber,  000  tons  of  steel  anl  structural  Iron,  (i,200  tons  of  steel 
shafting  and  0,000  tons  of  coal.  The  resulting  production  Is  250  000 
"Independence"  wood-split  pulleys,  100,000  Dodge  standard  Iron  pul- 
leys, 90,000  solid  Iron  pulleys.  95,000  hangers,  150,000  bearings  of 
all  types,  4,000  friction  clutches  and  over  2,000,000  pounds  of  bear- 
ing metal. 

Robertson  Drill  &  Tool  Co.,  Buffalo,  N.  Y.,  has  moved  from  1S48 
Niagara  St.,  to  its  factory,  comer  of  Grant  and  Letchworth  Sts.  The 
new  building  Is  of  brick,  two  storlc-s  high  with  basement  of  concrete 
cnnstrucdon,  the  length  being  150  feet  and  the  width  50  feet.  The 
basc^mont  Is  used  for  storage  and  a  heating  plant.  The  ground  floor  is 
the  maelilne  shop  for  the  manufacture  of  Its  drill  presses  and  power 
liMck  saws.  The  machinery  is  driven  bv  a  30-horse-power  electric  motor, 
and  the  shop  is  equipped  tlirouKhout  with  new  tools.  The  office  Is  at  the 
east  end  of  the  factory,  and  *he  top  floor  Is  used  for  pattem  making,  etc. 
The  foundry  Is  ad.iacent  to  the  new  building  to  the  north  about  50  feet, 
and  is  equipped  with  modern  foundry  appliances  Including  an  electric 
crane.  The  anticipated  output  of  the  new  plant  Is  about  twenty-five 
drills  per  day. 

Davis-Rournonvii.le  Co.,  97  West  St.,  New  York,  has  lately  per 
formed  some  Interesting  repairs  with  the  oxy-acetyleno  apparatus. 
.Vmong  fhe  repairs  made  are  the  following:  A  cracked  kettle  weighing 
fwo  tons,  thickness  varying  from  5  inches  at  the  bottom  to  3  Inches 
at  the  rim  was  successfully  woldod.  The  crack  was  18  or  19  Inches 
long.  .\  15  ton  gear  wheel  made  In  two  sections  was  cracked  through 
the  rim  which  was  about  22  Inches  wide.  The  rim  was  welded  and 
one  toolh  22  Inches  wide  and  ft  Inches  high  was  built  up,  machined 
10  shape  and  made  as  sorvlccnble  as  the  original.  The  apparatus 
was  used  very  successfully  by  a  railroad  company  for  cutting  up 
old  steam  boilers.  It  Is  generallv  known  (hat  the  cost  of  scrap- 
ping sleam  hollers  la  very  heavy  in  comparison  to  the  value  of  the 
scrap  material.  The  appiirntus  did  fhe  work  rapidly  and  at  a  com 
paratlvely      low      cost.       Several      other     repairs     were     lately      made. 
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A  RAPID  PRODUCTION 

is  assured  when  you   employ   B  &  S   Gear 


%^^^ 


The  Automatic  Gear  Cutting  Machine 

shown  in  the  cut  above,  is  a  representative  example  of  this  entire  hne  and 
embodies  many  features  in  its  construction  that  maice  it  accurate  and  trustworthy 
in  the  cutting  of  all  gears  within  its  capacity. 

Accuracy  is  insured  by  the  unusually  large  correctly  cut  index  wheel  and 
also  by  the  exceptionally  rigid  construction  of  every  part. 

The  handiness  of  all  controlling  levers  and  handwheels  together  with  the 
rapid  operation  of  the  indexing  mechanism,  assures  a  maximum  production. 

The  variety  of  sizes  in  which  these  machines  are  made,  fulfills  every 
requirement  of  modern  gear  cutting  practice. 

SEND    FOR    SPECIAL    CIRCULARS 


BS 


BROWN  &  SHARPE  MFG.  CO., 


Adv.  Index  pages  36-49 


MACHINERY 


66b 


OF   ACCURATE    GEARS 

Cutting    Machines    using    B  &  S    Cutters. 

Cutters  Made  From  Original  Curves 


were    first    introduced    by  J.   R.   Brown    &    Sharpe    over   40 

years    ago.     The  system    originated    at    that   time    has   been 

continued    and    developed    until    B    &    S    Original    Curves 

have    become  recognized    as    standards    in    modern    gearing 

practice. 

The    forms   are    carefully   laid    out    and    maintained,  the 

cutters    being    as   nearly   exact   copies   as   expert    mechanical 

skill,    aided    by    special    machines,    can    make    them. 

The  sides  of  the  cutter  teeth  are  exact  duplicates, 
and  their  curves  are  carefully  tested  before  the  cutter  is 
placed  in  stock.  The  teeth  run  true  with  the  hole  and 
are  proportioned  to  give  ample  clearance  for  chips.  Hard- 
ening and  tempering  are  given  especial  attention;  hence 
the  great  durability  and  remarkable  uniformity  of  each 
successive    lot    of  cutters. 

All  ordinary  pitches  are  carried  in  stock  and  special 
cutters    can    be    quickly    made    to    order. 
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Including  welding  steam  dryer  pipes,  fly  wheel  spokes,  broken  hydraulic 
press  platen,  smoke-box  heaters,  cast  steel  water  pipe  tee  20  Inches 
In  diameter,  etc.  The  cast  steel  tee  was  welded  in  the  trench  with 
about  4  inches  of  water  flowing  through  It.  It  would  have  cost  about 
$200  to  repair  the  tee,  beside  shutting  off  the  flow  ot  water  for  a 
considerable  time.     The  crack  was  about  9  inches  long. 

MISCELLANEOUS 

Advertlaementa  in  this  column,  25  cents  a  line,  ten  words  to  a  line. 
The  money  should  be  sent  -with  the  order.  Answers  addressed  to  our 
care  vrQl  be  forwarded.  Origrinal  letters  of  recommendation  should  not 
be  enclosed  to  unlcnO^ra  correspondents. 


DRAFTSMAN. — Wanted  young  man  thoroughly  posted  in  designing 
and  drawing  presses,  dies  and  sheet  metal  tools.  SWAINB  CO.,  St. 
I.ouis,  Mo. 

DRAWINGS,  TRACINGS,  ETC.,  MADE.— Prices  reasonable.  Box 
1302,  Orange,  Mass. 


ACTIVE  PARTNER  WANTED.— Owner  of  plant  located  in  large 
city  in  the  Middle  West,  manufacturing  hoisting  machinery^  brick- 
making  machinery,  pumps  and  other  special  lines,  desires  to  withdraw 
from  active  business.  Will  sell  all  or  part  of  his  holdings  to  right 
man  on  very  liberal  terms.  Address  Box  224,  care  Machinery  49 
Lafavette  St.,  'New  York. 


AGENTS  IN  EVERT  SHOP  WANTED  to  sell  mv  slidhig  Calipers 
Liberal  commission.     ERNST  G.  SMITH,  Columbia,  Pa. 

AN  AMERICAN  KNOWING  EUROPEAN  CONDITIONS  thoroughly 
desires  to  represent  some  concern  manufacturing  an  article  of  merit 
and  upon  which  a  good,  steady  and  improving  business  could  be 
founded.  Would  be  willing  tr>  establish  demonstrating  room  when 
necessary.  Address  Box  236,  care  Machinery,  49  Lafayette  St,  New 
York. 

DRAFTSMEN  AND  MACHINISTS.— American  and  foreign  patents 
secured  promptly ;  reliable  researches  made  on  patentability  or  valid- 
ity;  twenty  years'  practice;  registered;  responsible  reference's.  EDWIN 
GDTHRIE,  Corcoran  Building,  Washington,  D.  C. 


FOREMAN  DIE  M.\KER  experienced  on  sheet  metal  dies  of  all  de- 
scriptions.    SWAINE  CO.,  St.  Louis,  Mo. 

FORMULAS  AND  T.\BLES  FOR  SHOP  AND  DRAFTING  ROOM 
is  No.  35  in  JIachineky's  Reference  Series,  and  for  practical  use  in 
mechanical  work  is  undoubtedly  the  most  widely  technical  useful 
book  published  in  years.  Send  for  new  coupon  offers  good  until 
•November  30,  1909.  Address  Machinery,  49-55  Lafayette  St.,  New 
York. 

HELP  WANTED. — Energetic  machine  tool  foreman  producing  gas 
engine  parts.  State  salary,  age,  experience,  etc.  Write  fully,  time  is 
important.     WITTE  IRON  WORKS  CO,  Kansas  City,  Mo. 

L.ATHE.  PLANER  AND  BORIVG  MILL  HANDS  WANTED  tor 
night  and  day  shift.  No  labor  troubles.  Increasing  force.  Applicants 
must  state  w.iges  desired,  past  experience  and  if  employed  at  present, 
to  receive  further  consideration.  Apply  to  INGERSOLL-RAND  CO., 
Painted  Post,  New  York. 

MACHINIST  AND  ENGINEERS  blueprint  chart  of  U.  S.  Standard 
pipes  and  tapping,  sizes  from  %  inch  to  10-inch  pipe.  Liberal  dis 
count  to  shop  agents.  .\ddress  CHARLES  KUDERER,  Wood- 
lawn,  Pa. 

NEW  YORK,  PENNSYLVANIA  AND  NEW  ENGLAND  STATES.— 
First-class  Gisholt  turret  lathe  operators ;  men  who  can  design  and 
make  tools,  also  run  the  lathes.  Address  Box  241,  care  Machinery, 
49  Lafayette  St.,  New  York. 

P.\TENTS. — H.  W.  T.  Jenner,  patent  attorney  and  mechanical  ex- 
pert, 608  F  Street,  Washington,  D.  C.  Established  1883.  I  make  an 
investigation  and  report  if  a  patent  can  be  had  and  the  exact  cost. 
Send  for  full  information.     Trade-marks   registered. 

RATE  SETTERS  WANTED.— Must  have  had  experience  with  time 
study  method,  using  stop  watches.  Opportunities  for  advancement 
in  Massachusetts  plant  building  Engines,  Marine  Specialties,  etc. 
State  age.  experience  and  salary  expected.  'R.  S.  25,  Box  167, 
Boston,    Mass. 

USE  OF  FORMULAS  and  of  Tables  of  Sines  and  Tangents,  with- 
out a  knowledge  of  Algebra  or  Trigonometry,  is  made  easy  to  you  by 
SHOP  ARITHMETIC  FOR  THE  MACHINIST,  which  is  No.  18  In 
Machinery's  Reference  Series  described  in  sixteen-page  pamphlet, 
sent  on  request.     Machinery,  49-55  Lafayette  St.,  New  York  City. 

WANTED.— Agents,  machinists,  toolmakers,  draftsmen,  attention ! 
New  and  revised  edition  Saunders'  "Handy  Book  of  Practical  Mechan- 
ics" now  ready.  Machinists  say  "Can't  get  along  without  it."  Best 
in  the  land.  Shop  kinks,  secrets  from  note  books,  rules,  formulas, 
most  complete  reference  tables,  tough  problems  figured  by  simple 
arithmetic.  Valuable  Information  condensed  in  pocket  size.  Price 
postpaid  $1.00  cloth ;  $1.25  leather  with  flap.  Agents  make  big 
profits.  Send  for  list  of  books.  E.  H.  SAUNDERS,  216  Purchase  St., 
Boston,   Mass. 

W.4NTED. — ^.Applications  from  Erectors,  Layout  Men,  Production 
Men,  Brass  Finishers,  Machine  and  Hand  Molders,  and  Operators  for 
Lathe.  Planer,  Drill,  Turret  Machines,  Boring  Mill,  etc.  Heavy  and 
light  work.  Address  DEPT.  53,  BLAKE  &  KNOWLES  STEAM  PUMP 
WORKS.  E.  Cambridge,  Mass. 

-  WANTED.— One  50  to  75  H.-P.  Corliss  engine,  one  50  to  60  K.  W. 
220-volt  generator,  one  80  to  100  H.-P.  boiler.  THE  STERNBERG 
MFG.  CO.,  Milwaukee,  Wis. 

W.\NTED.^A  mechanical  engineer  or  draftsman  for  general  work 
in  small  growing  concern.  Should  be  familiar  with  gasoline  engine 
design  and  willing  to  begin  at  moderate  salary.  Adress  SUPERIOR 
IRON  WORKS  CO.,  Superior,  Wis. 

WANTED — PATTERN  SHOP  TOREMAN. — By  one  of  the  large  up- 
to-date  automobile  factories  in  the  Middle  West.  A  man  who  Is  thor- 
oughly versed  in  both  wood  and  metal,  also  gated,  plate,  rockover, 
striping  plate  and  other  moulding  machine  patterns.  Must  be  a  man 
who  is  temperate,  of  good  principles,  and  has  had  a  large  experience. 
An  excellent  position  for  the  ight  man.  State  age,  experience,  present 
employer,  salary  wanted,  and  full  details.  Communications  strictly 
confidential.  Address  Box  235,  care  Machinery,  49  Lafayette  St., 
New  York. 

WANTfcD— MANUFACTURING  SUPERINTENDENT.— For  2-cycle 
marine  engine  department.  Must  possess  energy  and  be  capable  of 
producing  a  maximum  and  accurate  output.  None  but  thoroughly 
capable  and  experienced  need  apply.  Give  full  details  first  letter. 
Address  Box.  237,  care  Machinery,  49  Lafayette  St.,  New  York. 

W.ANTED. — Draftsman  familiar  with  design  and  construction  ot 
steam  hammers.  Write,  giving  references  and  stating  salary  expected. 
-Address  Box  238,  care  Machinery,  49  Lafayette  St.,  New  York. ^ 

WANTED. — ^At  once,  two  or  three  good  gas  engine  floor  men.  Apply 
by  mail,  stating  experience  and  with  references,  to  AJAX  IRON 
WORKS,  Corry,  Pa. 

WANTED  by  chief  engineer,  position  as  superintendent  of  power  or 
pumping  station,  chief  engineer  of  up-to-date  concern,  or  In  sales 
department  of  machinery  or  engine  manufacturing  company.  Only 
position  requiring  a  first-class,  up-to  date  man  will  be  considered. 
Can  furnish  best  of  references  as  to  ability  and  knowledge  of  this 
business.  Anyone  looking  for  a  high-class  man,  kindly  address  Box 
239,  care  Machinery,  49  Lafayette  St.,  New  York. 

WANTED. — -A  first-class  machinist  for  setting  up  and  assembling 
machine  tools.  Opportunity  for  advancement  to  man  with  experience 
on  similar  work  and  capable  of  handling  men.  Give  age.  experience 
and  wages  expected.  Address  Box  240,  care  Machinery,  49  Lafayette 
St..  New  York. 

W.ANTED. — One  first-class  tool  maker.  H.  MUELLER  MFG.  CO.. 
Decatur,   111. 


WILL  SELL  my  jobbing  pattern  shop,  or  an  interest  to  a  live  pat- 
ternmaker proving  his  worth.     J.  L.  GARD,  Denver,  Colo. 
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CUTTING   BEVEL    GEAR   TEETH— A   NEW    METHOD    OF 

OBTAINING   THE   SET-OVER* 


RALPH  E.  FLANDERSt 


PKRHAl'S  tho  most  troublesome  of  tho  moro  c-ommon  mill- 
ing mai-hine  operations  is  that  of  cutting  the  teeth  of 
bevel  gears.  Tables,  explicit  directions  and  formulas 
have  been  prepared  for  indexing,  and  for  cutting  spirals, 
cams,  end-mill  teeth,  etc.,  but  the  shaping  of  a  passably  good 
bevel  gear  tooth  has  always  been  a  matter  of  judgment  and 
"cut-and-try."  The  writer,  with  the  cooperation  of  the  Brown 
&  Sharpe  Mfg.  Co.,  herewith  presents  a  method  of  setting  the 


Fig.  1.    Milling  Machine  Bet  up  for  Cutting  a  Bevel  Gear 

milling  machine  (or  automatic  gear  cuttfng  machine)  for 
cutting  the  teeth  of  bevel  gears,  in  which  experimental  trial 
cutting  is  nearly,  if  not  quite,  avoided,  thus  opening  possi- 
bilities for  a  material  saving  in  time,  and  improvement  in 
the  quality  of  the  product.  The  method  also  enables  much 
better  results  to  be  obtained  in  the  hands  of  an  operator 
unfamiliar  with  this  rather  difficult  work.  The  whys  and 
wherefores  of  the  operation  will  be  described  from  beginning 
to  end,  so  as  to  give  a  clear  understanding  of  the  principles 
Involved.  First,  however,  the  process  itself  will  be  described. 
so  that  the  reader  who  does  not  care  to  go  into  the  whys  and 
wherefores  will  be  able  to  use  it. 

Setting  up  the  Machine 
In  cutting  bevel  gears  by  this  process  we  are  supposed  to 
have  given  the  number  and  pitch  of  the  cutter  we  are  to  use, 
the  diametral  iiitch  of  the  teeth  to  be  cut,  the  width  of  face 
of  the  gear  {F  in  Fig.  2),  the  pitch  cone  radius  of  the  gear 
(0  In  Fig.  2)  and  the  thickness  of  the  bevel  gear  cutter  at 
the  pitch  line.  The  latter  (which  is  variable)  is  best  obtained 
by  the  Brown  &  Sharpe  gear  tooth  caliper  shown  In  use  meas- 
uring a  bevel  gear  tooth  in  Fig.  3.  This  should  be  set  to 
measure  the  cutter  at  a  depth  S  -f  ^,  in  Fig.  2,  which  is  the 
whole  depth  below  the  pitch  line   (this  Is  given  as  S  +  /  in 

•  I'""r  furthnr  Inforinntlon  on  tills  siibjncl,  sec  '•Cutlli)),'  Hovel  Gcnrs 
with  II  Ktjdir.v  C'ultcr."  OrtnlM'i-.  1007,  mill  nrtlclfs  IIhtp  i-otcrrod  In. 
anil  ".Vfcurati'  SettinR  of  tlif  Itpvcl  Gonr  Cutter,"  In   this  Issnc. 

t  .\HBoclatc  Editor  of  Machinery. 


the  tables  in  the  Brown  &  Sharpe  gear  book  for  the  different 
pitches,  or  may  be  found  by  dividing  1.1,57  by  the  diametral 
pitch).  The  thickness  of  the  cutter  at  the  pitch  line  as  meas- 
ured at  this  depth  by  the  vernier  tooth  caliper  is  the  dimen- 
sion used  in  calculations. 

It  should  be  noted  that  when  the  table  herewith  presented 
is  used  for  obtaining  the  set-over,  the  cutting  angle  must  be 
determined  as  shown  in  Fig.  4.  That  is  to  say,  the  gears  must 
be  cut  with  a  parallel  clearance  depth,  in  the  way  recom- 
mended by  the  Brown  &  Sharpe  gear  book  as  more  closely 
approximating  the  true  form  than  when  the  bottom  of  the 
tooth  space  is  radial  with  the  vertex  of  the  pitch  cone.  This 
cutting  angle  is  evidently  found  by  subtracting  the  addendum 
angle  ff  from  the  pitch  cone  angle  a.  The  milling  machine 
is  set  up  for  cutting  bevel  gears  in  the  usual  manner  with 
the  work-spindle  set  at  this  angle,  the  cutter  centered  with 
the  work  and  set  for  the  full  depth  of  tooth.     If  the  gear  is 


Fig.  2.     Relative  Positions  of  Cutter  and  Blanlts  when  taking  Ceuti-al  Cut 

of  fairly  coarse  pitch  it  is  best  to  cut  clear  around  it  with 
this  setting,  thus  roughing  out  all  the  tooth  spaces.  On  lino 
pitch  gears  this  roughing  cut  is  unnecessary. 

Calculatlngr  the  Set-over 
In  cutting  bevel  gears.  In  order  to  cut  a  tooth  approximat- 
ing the  correct  form,  it  is  necessary  to  take  two  cuts  through 
each  tooth  space  with  the  work-spindle  set  off  center  with 
relation  to  the  cutter,  first  on  one  side,  and  then  on  tho  other, 
rolling  the  blank  correspondingly  to  obtain  the  proper  thhk- 
ness  of  tooth  at   the  large  and  small  ends.     It  is  proposed  to 
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find  the  amount  of  this  set-over  from  the  accompanying  table 
by  the  following  formula: 

Tc      factor  from  table 

Set-over  = • ( 1 ) 

2  P 

Given  as  a  rule,  this  would  read:  Find  the  factor  in  the 
table  corresponding  to  the  number  of  the  cutter  used  and  to 
the  ratio  of  pitch  cone  radius  to  width  of  face;  divide  this 
factor  by  the  diametral  pitch,  and  subtract  the  result  from 
half  of  the  thickness  of  the  cutter  at  the  pitch  line. 

As  an  illustration  of  the  use  of  this  table  in  obtaining  the 
set-over  we  will  take  the  following  example:  A  bevel  gear  of 
24  teeth,  6  pitch,  30  degrees  pitch  cone  angle  and  IM,  face. 
These  dimensions,  by  the  ordinary  calculations  for  bevel 
gears*  which  it  is  not  necessary  to  go  Into  here,  call  for  a 
No.  4  cutter  and  a  pitch  cone  radius  of  4  inches. 


Fig.  3.    BrowTi  &  Sharpe  Gear-tooth  Caliper  in  Use 

In  order  to  get  our  factor  from  the  table,  we  have  to  know 
the  ratio  of  pitch  cone  radius  with  length  of  face.     This  ratio 

4  3.2  314 

is := or  about .     The  factor  in  the  table  for  this 

1.25         1  1 

ratio  with  a  No.  4  cutter  is  0.2S0.  We  next  measure  the  cut- 
ter at  the  proper  depth  of  8  +  A  for  6  pitch,  which  is  found 
in  the  column  marked  "depth  of  space  below  pitch  line"  in  a 
regular  table  of  tooth  parts,  or  by  dividing  1.157  by  the  diame- 
tral pitch.  This  gives  8  +  A  =  0.192S  inch.  We  find,  for  in- 
stance, that  the  thickness  of  the  cutter  at  this  depth  is  0.1745 
inch.  This  dimension  will  vary  with  different  cutters,  and  will 
vary  in  the  same  cutter  as  it  is  ground  away,  since  formed 
bevel  gear  cutters  are  commonly  provided  with  side  relief. 
Substituting  these  values  in  Formula  1,  we  have 

0.1745        0.280 

Set-over  = =  0.0406   inch, 

2  6 

which  is  the  required  dimension. 

The  work  must  now  be  set  off  center  on  one  side  of  the 
cutter  by  this  amount,  taking  the  usual  precautions  to 
avoid  errors  from  back-lash.  In  this  position  the  cutter  is 
run  through  the  blank,  the  latter  being  indexed  for  each 
tooth  space  until  it  has  been  cut  around.     (If  a  central  or 


roughing  cut  has  been  previously  taken  as  suggested  in  an 
earlier  paragraph,  it  will  be  necessary  to  line  up  this  cut  at 
the  small  end  of  the  tooth  with  the  cutter.  This  is  done  by 
rotating  the  tooth  space  back  toward  the  cutter,  either  by  mov- 
ing the  index  crank  as  many  holes  in  the  dial-plate  as  are 
necessary,  or  by  means  of  such  other  special  provisions  as 
may  be  made  for  doing  this  in  the  index  head,  indgpendently 
of  the  dial-plate.) 

Having  thus  cut  one  side  of  the  tooth  to  proper  dimensions, 
the  work  must  be  set-over  by  the  same  amount  the  other 
side  of  the  position  central  with  the  cutter,  taking  the  same 
precautions  in  relation  to  back-lash  as  before,  and  rotating 
the  blank  to  again  line  up  the  cutter  with  the  tooth  space  at 
the  small  end  of  the  tooth.  With  this  setting,  take  a  trial 
cut.  This  will  be  found  to  leave  the  tooth  whose  side  is 
trimmed  in  this  operation  a  little  too  thick,  if  the  cutter  is 
thin  enough,  as  it  ought  to  be,  to  pass  through  the  small  end 
of  the  tooth  space  of  the  completed  gear.  This  trial  tooth 
should  now-  be  brought  to  the  proper  thickness  by  rotating  the 
blank  toward  the  cutter,  moving  the  crank  around  the  dial 
for  the  rough  adjustment,  and  bringing  it  to  accurate  thick- 
ness by  such  means  as  may  be  provided  in  the  head.  In  the 
Brown  &  Sharpe  head,  as  shown  in  Fig.  1,  this  fine  adjust- 
ment is  effected  by  two  thumb-screws  near  the  hub  of  the 
index  crank,  which  turn  the  index  worm  with  relation  to 
the  crank. 

Testing  for  Correctness  of  the  Setting 

With  reference  to  the  use  of  the  table  and  formula, 
the  Brown  &  Sharpe  Mfg.  Co.,  after  trial  in  their  gear  cut- 
ting department,  say:  "We  feel  fairly  confident  it  is  within 
working  limits  of  being  satisfactory."  While  this  sounds  en- 
couraging, it  will  evidently  be  wise  to  be  sure  w-e  are  right 
before  going  ahead,  as  the  slight  approximations  involved  in 
the  derivation  of  the  formula  (to  be  explained  later)  may 
bring  the  setting  not  quite  right,  so  that  the  thickness  of  the 
tooth  at  the  large  and  the  small  ends  is  not  what  it  ought 
to  be.  This  point  may  be  tested  by  measuring  the  tooth 
at  both  the  large  and  the  small  ends  with  the  vernier 
caliper  as  shown  in  Fig.  3,  the  caliper  being  set  so  that  the 
addendum  at  the  small  end  is  in  the  proper  proportion  to 
the  addendum  at  the  large  end — that -is  to  say,  that  it  is  in 
C  —  F 

the  ratio .     In  taking  these  measurements,  if  the  thick- 

C 
nesses  at  both   the  large  and   the  small   ends,   which   should 
be    in    this    same    ratio,    are    too    great,    rotate    the    tooth 

TABLE  FOR  OBTAINING  SET-OVER  FOR  CUTTING  BEVEL  GEARS 


Ratio  0 

f  Pitch  Cone  Radius  to  Width  of  Face 

K) 

,2  = 

3 

81 

3i 

31 

4 

4i 

4i 

« 

5 

5i 

6 

7 

8 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

.2U 

,254 

.255 

,356 

.357 

.2.57 

.3.57 

.258 

.258 

.259 

.260 

.263 

.264 

3 

.36(5 

.368 

.271 

.373 

.273 

.374 

.274 

.375 

.377 

.379 

.280 

.283 

.284 

3 

.3()6 

.368 

.271 

.273 

.375 

.378 

.380 

.383 

.383 

.386 

.287 

.290 

.292 

4 

.27^ 

,380 

.385 

.287 

.291 

.393 

.396 

.298 

.298 

.302 

.305 

.308 

.311 

5 

.280 

.285 

.390 

.293 

.295 

.396 

.398 

.300 

.303 

.307 

.309 

.313 

.315 

6 

.311 

.318 

.323 

.328 

.330 

.334 

.337 

.340 

.343 

.348 

.3.53 

.356 

.362 

7 

.SS,") 

.2a8 

.308 

.316 

.334 

.329 

.334 

.338 

.343 

.3.50 

.360 

.370 

.376 

8 

.375 

.286 

.296 

.309 

.319 

.331 

.338 

.344 

.352 

.361 

.368 

.380 

.386 

•  Rules  and  formulas  for  bevel  gear  calculations  will  be  found  in 
Machixkry's  Data  Sheet  No.  69.  May,  1907,  and  in  Reference  Series 
No.  .37,  "Bevel  Gearing." 


Note. — For  obtaining  set-over  by  above  table,  use  this  formula  : 
Tc       factor  from  table 
e-o\er_— -  —  ^ 

P  =  diametral  pitch  of  gear  to  be  cut. 
Tc  =  thickness  of  cutter  used,  measured  at  pitch  line 

toward  the  cutter  and  take  another  cut  until  the  proper 
thickness  at  either  the  large  or  small  end  has  been 
obtained.  If  the  thickness  is  right  at  the  large  end  and  too 
thick  at  the  small  end.  the  set-over  is  too  much.  If  it  is 
right  at  the  small  end  and  too  thick  at  the  large  end,  the  set- 
over  is  not  enough,  and  should  be  changed  accordingly,  as  is 
done  by  the  regular  "cut-and-try"  process.  The  formula  and 
table  herewith  given,  however,  ought  to  bring  it  near  enough 
right  the  first  time,  and  in  the  general  run  of  work  it  can  be 
safely  relied  on. 

It  may  be  said,  in  thi.=!  connection,  that  nothing  but  a  true 
running  blank,  with  accurate  angles  and  diameters,  should  be        j 
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used  in  setting  up  tlio  niaclilne.  It  such  a  blank  cannot  be 
found  in  tlie  lot  of  gears  to  be  cut,  It  will  be  necessary  to  turn 
one  up  out  of  wood  or  other  easily  worked  material.  Other- 
wise the  workman  is  inviting  trouble,  whatever  his  method  of 
setting  up. 

Filing  the  Teeth 
The  method  of  cutting  bevel  gears  Just  described  requires 
the  filing  of  the  points  of  the  teeth  at  the  small  end.  This 
can  be  done  "by  the  eye"  very  skillfully  when  the  worlcman 
Is  used  to  it.  The  operation  consists  in  filing  off  a  triangular 
area  extending  from  the  point  of  the  tooth  at  the  large  end 
to  the  point  at  the  small  end,  thence  down  to  the  pitch  line 
at  the  small  end  and  back  diagonally  to  the  point  at  the  large 
end  again.     This  is  shown  in  Fig.  5,  by  the  shaded  outline. 


f-^^^JMi^^ 

^ 

SI  irz^.  S:.- 

— 

'iwlfl 
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Fig.    4.      ParaUel  Clearance,    best  Pig.    5.      Shaded    Area     shows 

adapted    to    shaping    "with    Formed       Part  of  Tooth  to  be   corrected   by 
Cutter  Filing 

Enough  is  taken  off  at  the  small  end  of  the  tooth  so  that 
the  edges  of  the  teeth  at  the  top  appear  to  converge  at  ver- 
tex 0  in  Figs.  2  and  6. 

The  bevel  gears  may  be  tested  for  the  accuracy  of  the  cut- 
ting and  filing  by  mounting  them  in  place  in  the  machine  and 
revolving  them  at  high  speed,  or  by  mounting  them  in  a  test- 
ing machine  made  for  the  purpose.  The  marks  of  wear  pro- 
duced by  running  them  together  under  pressure,  with  the 
back  faces  flush  with  each  other,  should  extend  the  whole 
length  of  the  tooth  at  the  pitch  line.  If  It  does  not,  the 
amount  of  set-over  allowed  in  cutting  them  was  at  fault,  being 
too  little  if  they  bear  heavily  at  the  large  ends,  and 
too  much  if  they  bear  heavily  at  the  small  ends.  The  bearing 
area  should  also  be  fairly  evenly  distributed  over  the  sides 
of  the  teeth  above  the  pitch  line,  from  the  large  to  the  small 
end.  If  it  is  not,  the  filing  is  at  fault.  The  marKs  of  wear 
will  not  In  any  case  extend  far  below  the  pitch  line  in  a  pin- 
Ion  of  few  teeth. 

It  is  possible  to  get  along  without  filing  by  decreasing  the 
amount  of  set-over  so  as  to  make  the  teeth  too  thin  at  the 
pitch  line  at  the  small  end,  when  they  are  of  the  right  thick- 
ness at  the  large  end.  This  does  not  give  as  good  running 
gears,  however,  as  when  the  method  just  described  is  followed. 

Cutting  Bevel  Gears  on  the  Automatic  Gear-cutting'  Machine 
The  directions  for  cutting  bevel  gears  on  the  milling  ma- 
chine apply  in  modified  form  to  the  automatic  gear  cutting 
machine  as  well.  The  set-over  is  determined  in  the  same  way, 
but  instead  of  moving  the  work  off  center,  the  cutter  spindle 
is  adjusted  axially  by  means  provided  for  that  purpose.  Some 
machines  are  provided  with  dials  for  reading  this  movement. 
The  cutter  is  first  centered  as  in  the  milling  machine,  and 
then  shifted — first  to  the  right,  and  then  to  the  left  of  this 
central  position. 

The  rotating  of  the  work  to  obtain  the  proper  thickness  of 
tooth  is  effected  by  unclamping  the  indexing  worm  from  its 
shaft  (means  usually  being  provided  for  this  purpose)  and 
rotating  the  worm  until  the  gear  is  brought  to  proper  posi- 
tion. Otherwise  the  operations  are  the  same  as  for  the  mill- 
ing machine. 

Derivation  of  Formula 

The  derivation  of  the  formula  and  the  method  of  calculating 
the  table  need  not  concern  the  workman  who  desires  to  use 
them,  as  he  can  employ  them  with  no  knowledge  of  mathe- 
matics other  than  that  required  for  plain  subtraction  and 
division.  For  those,  however,  who  desire  to  understand  the 
origin  of  the  table,  the  following  explanation  will  be  Inter- 
esting. 


Fig.  6  shows  a  section  such  as  would  be  made  by  turning 
off  the  bevel  gear  blank  down  to  the  pitch  cone — in  other 
words,  it  is  a  section  on  the  conical  surface  PO  of  Fig.  2.  The 
same  dimensions  apply  to  both  figures.  We  find,  if  we  take  a 
cut  with  the  cutter  set  central,  that  the  side  of  the  tooth  space 
will  not  pass  through  the  vertex  0,  but  through  some  point 
0'  at  one  side.  The  distance  between  0'  and  0  is  X,  which  is 
the  amount  by  which  the  cutter  will  have  to  be  offset  to  bring 
the  side  of  the  tooth  space  at  the  pitch  line  radial  with  vertex 
0.  A  formula  can  be  derived  by  simple  proportion  to  obtain 
this  offset.  In  terms  of  3*.,  Z^,   F  and  C.     The  formula  is: 


X 


~    3         \       3  fJ 


(2) 


This  determination  of  the  set-over,  of  course,  involves  one  or 
two  approximations  of  minor  importance,  which  will  be  read- 
ily perceived  from  an  examination  of  the  diagrams. 

While  this  formula  seems  to  furnish  a  means  for  obtaining 
by  measurement  and  calculation  the  amount  of  set-over,  it  la 
rather  clumsy.  It  remains  therefore  to  put  It  in  more  usable 
form.    From   an   examination  of  the   formula,  we  note   that 

Tc 
while  —  is  a  variable,  depending  on  the  thickness  of  the  cut- 

2 
ter,  the  quantity  in  parenthesis  remains  constant  as  the  cut- 
ter grows  thinner  from  being  ground  down.  In  fact,  by  tak- 
ing the  measurements  Tc  and  tc  on  a  one  diametral  pitch  cut- 
ter, and  calling  them  T'c  and  t'c  it  would  be  possible  to  put 
this  in  the  form: 


Tc        1  /  r  c  -  f  o       C\ 
= X-| 

3         P\        3  f; 


(3) 


in  which  the  quantity 


Tc—  t'c 


would  be  constant  for  all 


F 


C 


cases  of  all  pitches  having  the  same  ratio  of  — •  and  using  the 

F 
same  number  of  cutter. 


ONE  CENTRAL  CUT  TAKEN 


CENTER  LINE?  OF  CENTRAL  CUTS 
1ST  OFFSET  CUT 
2ND       >>  '• 


.U.toAm.->-y.  .V.]: 


Fig.  a.    Section  on  Pitch  Cone  Surface  PO  of  Fig.  2.  showing 
Central  and  OITset  Cuts 

Now  it  is  possible  to  put  this  formula  in  still  simpler  form 

T'c— To       C 

by  tabulating  the  values  of  X  — ,  as  measured  on  a 

2  F 

C 
one   pitch   cutter,   for  different   values   of  — .     This   has  been 

F 
0 
done  In  the  table  for  thirteen  values  of  — ,  which  cover  the 

F 

major  part  of  the  bevel  gears  cut  by  the  formed  tool  process. 
Using  the  factor  as  given  in  the  table,  the  formula  reads: 
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Tc        factor  from  table 

A'=  set-over  = (1) 

3  P 

as  we  have  already  given  it. 

The  method  of  filling  in  the  table  will  be  easily  under- 
stood. A  one  pitch  cutter  is  measured  with  the  Brown  & 
Sharpe  gear  tooth  caliper  at  depth  S  +  A  for  dimension  T'c 
and  at  depth  s  +  A  for  t\  (see  Fig.  2).     Of  course,  s  +  A 

G                     3      31/4 
and  consequently  i'e  will  vary,  as  —  is  taken  — ,  ,  etc., 

F  \       1 

respectively.     Having  found  these  dimensions,  the  quantities 
to  fill  in  the  table  are  evidently  obtained  b/  the  formula: 


Factor  from  table  = 


Tc 


fc  C 

—  X  — 
F 


(4) 


Use  of  the  Formula  for  Other  Methods  of  Approximation 

It  would  seem  as  though  the  form  of  table  and  formula 
here  given  would  be  suitable  for  recording  for  future  use  the 
amount  of  set-over  obtained  by  the  "cut-and-try"  process  for 
other  methods  of  approximation  than  that  here  given.  Trans- 
posing Formula  1  to  solve  for  the  factor,  we  have 

Factor  from  table  =  P  | —  —  set  over  |  (5) 


'  I  —  —  set  over  I 
\2  / 


In  which  the  measurement  as  before  is  taken  on  the  cutter 
used  for  the  job.  By  recording  the  factors  for  all  jobs  done, 
and  thus  gradually  filling  in  the  tables  from  his  own  prac- 
tice, the  machinist  would  be  able  to  put  tTie  data  in  usable 
form  to  apply  to  future  jobs. 

It  is  customary  also  among  workmen  expert  in  cutting 
bevel  gears  with  formed  cutters,  to  cut  loose  from  rules  and 
formulas  for  the  selection  of  the  cutters,  and  depend  on  their 
experience  to  get  shapes  which  require  somewhat  less  filing 
than  would  otherwise  be  necessary.  Whenever  this  "cutting 
loose"  requires,  as  it  sometimes  does,  the  use  of  a  cutter  of 
finer  pitch  than  that  of  the  teeth  of  the  bevel  gear  at  the 
large  end,  Formula  1  and  the  table  are  inapplicable.  Formula 
No.  2  may  then  be  used.  This  has  been  tried  on  several 
widely  varying  cases  with  good  results.  It  requires,  it  will 
be  seen,  two  measurements  of  the  cutter  in  place  of  the  single 
one  required  when  the  regular  pitch  of  cutter  is  used. 

Other  Methods  for  Calculating  the  Set-over 

At  least  two  other  attempts  have  been  made  to  give  values 
for  the  settings  required  in  cutting  bevel  gears.  The  first  of 
these  was  described  by  Mr.  Jacques  in  the  June  7,  1900,  num- 
ber of  the  American  Mac?ii7iist.  The  second  was  described  by 
Prof.  Forrest  R.  Jones  in  a  paper  at  the  December,  1896, 
meeting  of  the  American  Society  of  Mechanical  Engi- 
neers. Of  these  methods  the  first,  while  aiming  at  the  same 
results  as  obtained  by  the  author,  is  impracticable,  owing  to 
the  fact  that  it  requires  a  peculiar  design  of  machine  for  its 
successful  use.  The  method  here  described  may  evidently  be 
used  in  any  machine  in  which  the  cutter  can  be  adjusted 
axially,  and  in  which  the  work  can  be  rotated  on  its  spindle. 
It  may  thus  be  used  on  the  plain  automatic  gear  cutting  ma- 
chine as  well  as  on  the  milling  machine.  It  may  be  even  em- 
ployed in  the  same  identical  way  for  a  formed  tool  in  the 
shaper,  the  same  measurements  being  made  and  the  set-over 
being  read  on  the  graduated  dial  of  the  table  cross-feed  screw. 

Professor  Jones'  method  was  the  result  of  long  experiment 
and  careful  study.  Its  drawbacks  are,  first,  the  fact  that  it 
is  designed  for  a  method  of  approximation  in  which  the  tooth 
shape  is  obtained  as  nearly  as  possible  from  the  cutter,  with- 
out corrective  filing;  second  (and  principally)  because  it 
gives  the  setting  in  terms  of  rotation  of  the  blank  instead 
of  the  set-over  of  the  cutter.  There  can  be  no  question  as 
to  which  of  these  dimensions  is  the  deciding  one  in  obtain- 
ing the  proper  tooth  shape.  It  is  the  setting  ot  the  cutter 
off  center  which  determines  whether  or  not  the  side  of  the 
tooth  at  the  pitch  line  shall  be  radial  with  the  vertex  of  the 
pitch  cone.  The  effect  of  the  rolling  or  rotating  of  the  blank 
is  simply  that  of  changing  the  thickness  of  the  tooth,  not  ot 
changing  its  shape.  If  the  workman  is  directed  to  first  roll 
the  blank  a  certain  amount  and  then  shift  the  cutter  side- 
wise  to  obtain  the  proper  thickness,  he  has  in  mind  the  thick- 


ness and  not  the  shape  in  making  the  last  adjustment,  and 
according  to  whether  he  makes  the  teeth  thicker  or  thinner, 
so  will  the  shape  be  changed;  and  for  the  same  reason  such 
a  rule  will  give  different  shapes  of  teeth  with  similar  cutters 
of  varying  thickness. 

Practical  Results  from  the  Use  of  the  Table 

The  methods  obtained  with  the  templet  process  and,  above 
all,  with  the  generating  process,  are  so  much  superior  to  those 
obtained  with  the  milling  cutter  that  the  use  of  the  latter 
should  be  avoided  wherever  possible.  It  has  a  legitimate 
field,  however,  on  gears  too  small  to  be  cut  on  any  commer- 
cial planing  machine.  In  general,  it  is  not  considered  advis- 
able to  plane  gears  having  teeth  finer  than  10  to  12  diametral 
pitch.  It  Is  allowable,  however,  to  mill  gears  ot  coarser 
pitch  which  are  to  run  at  slow  speeds,  or  which  are  to  be 
used  only  occasionally — such,  for  instance,  as  the  bevel  gears 
used  for  turning  the  elevating  screws  of  a  planer  cross-rail, 
or  those  used  in  connection  with  other  hand-operated  mechan- 
isms. Under  ordinary  conditions  it  is  impracticable  to  milj 
bevel  gears  having  teeth  coarser  than  .3  diametral  pitch,  no 
matter  what  the  service  tor  which  they  are  to  be  used. 

Two  of  the  approximations  involved  in  this  method  may  be 
mentioned.  In  Fig.  2,  it  will  be  noticed  that  the  various 
dimensions  W,  S  +  A,  etc.,  are  taken  perpendicular  to  the 
bottom  of  the  tooth,  instead  of  perpendicular  to  the  pitch  line 
as  they  should  be.  The  setting  ot  the  cutter  to  depth  by  this 
usual  method,  therefore,  involves  an  error,  but  it  is  so  slight 
as  to  be  negligible.  The  other  approximation  relates  to  the 
use  of  the  uncorrected  tooth  thickness  and  addendum  for 
measuring  the  cutters  in  preparing  the  table.  The  chordal 
tooth  thickness  might  have  been  used,  but  at  the  cost  of  a 
considerable  complication  in  the  process.  It  *as  found  by 
investigation  that  this  refinement  would  not  affect  the  final 
result  enough  to  make  it  worth  while. 

The  Brown  &  Sharpe  Mfg.  Co.  has  been  trying  this  method 
of  setting  the  milling  machine  and  automatic  gear  cutter  for 
the  past  four  or  five  months,  first  in  an  experimental  way, 
and  later  in  regular  practice.  The  workman  can  with  confi- 
dence cut  a  trial  tooth  with  the  set-over  given  and  expect 
to  find  it  (in  an  8-pitch  gear,  for  instance)  about  as  close  to 
size  as  he  would  naturally  measure,  so  far  as  thickness  of 
the  tooth   at  the   large   and   small   ends   is   concerned. 

The  writer's  thanks  are  due  to  the  Brown  &  Sharpe  Mfg. 
Co.  for  the  very  kind  attention  given  to  this  matter,  both  in 
the  experimenting  in  the  shop,  and  in  the  preparation  of  th» 
table  in  the  drafting-room. 

*  *     » 

The  whitewashing  of  coal,  says  the  Railway  and  Engineer- 
ing Review,  would  seem  to  be  a  rather  silly  proposition:  but 
it  is  not  done  for  looks,  nor  to  change  the  quality  ot  the 
material.  It  is  rather  a  simple  detective  scheme  said  to  be 
effective.  The  purpose  is  to  locate  loss  of  coal  from  open 
cars  by  theft  or  otherwise,  in  transit.  The  top  of  the  load 
is  sprayed  with  lime  water — an  easy  and  cheap  process.  It 
is  thus  whitened  as  the  water  evaporates,  and  the  appearance 
is  that  of  a  load  of  white  coal.  Any  disturbance  ot  this  sur- 
face by  removal  of  even  a  small  quantity  is  readily  notice- 
able. By  observing  this  at  division  and  junction  points,  the 
place  of  the  disappearance  can  be  approximately  located.  This 
plan  has  been  tried  on  some  western  roads,  but  has  been 
abandoned  solely  on  account  of  the  opposition  of  dealers  who 
claim  that  their  customers  do  not  want  coal  so  treated.  As 
the  quality  of  the  coal  is  unaffected,  there  can  be  no  reason- 
able objection  to  it.  The  real  reason  is  believed  to  be  that 
dealers  prefer  not  to  get  the  protected  coal  but  prefer  the  op- 
portunity of  making  claims  for  alleged  losses  in  transit.  If 
this  is  the  fact,  there  is  a  condition  into  which  railway  com- 
missions, state  or  national,  might  well  look.  It  is  to  the  best 
interest  of  shippers  and  carriers  that  there  should  be  no  losses 
in  transit,  and  no  bogus  claims  for  alleged  losses. 

*  *     * 

About  one-third  of  an  ounce  of  radium-chloride,  equivalent 
to  about  one-thirtieth  of  an  ounce  of  pure  radium,  was  the 
total  output  of  the  Joachimsthal  mines  in  Austria  for  eighteen 
months.     The  radium  will  be  sold  for  about  $5,000  a  grain. 
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DIBS  AND  METHODS  FOR  MAKING  WATCH 
CROWNS 

GEO.  J.  MURDOCK" 

The  art  of  making  watch  crowns  Is  one  of  the  most  interest- 
ing branches  of  precision  mechanics,  and  of  comparatively 
rocont  dovolopment,  as  watches,  like  clocks,  were  originally 
wound  with  a  key.  In  the  course  of  the  refinement  of  the 
watch  it  was  discovered  that  a  watch  key  was  a  very  elusive 
article,  which,  being  small,  was  easily  mislaid  or  lost. 
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Fig.  1.    Dies  used  in  making  Watch  Crowns 

The  stem-winding,  and  finally  the  stem-setting  watch  was 
improved  so  as  to  render  the  key  unnecessary,  and  with  this 
improvement  came  the  watch  crown.  In  the  beginning,  it 
was  globular,  or  nearly  so  in  shape,  but  in  recent  years  the 
style  known  as  the  antique  crown  has  almost  completely 
superseded  the  old  form,  particularly  on  American   watches. 


Pig.  2.    Two  Punches  used  for  Forming  the  Oold-plated  Outer  Shell 

There  are  numerous  sizes  made  which  are  numbered  from 
0  to  24  or  larger.  Tlie  small  sizes  are  used  mainly  on  ladies' 
watches,  while  those  for  men  seldom  range  above  size  18. 

Such  a  thing  as  a  solid  gold  crown  is  unusual,  the  prac- 
tice being  to  make  a  central  hub  or  core  of  brass,  over  which 
Is  drawn  a  filled  or  solid  gold  shell,  as  shown  in  the  sectional 
view  In  the  upper  left-hand  corner  of  Fig.  1.     Manufacturers 

•Address:    33  Walliuc  I'liico,  Ncwnrlt,  N.  J. 


al  the  present  time  seem  to  be  unanimous  in  two  particulars: 
First,  the  brass  hub  is  made  just  as  large  and  heavy  as  pos- 
sible; and  second,  the  shell  over  the  brass  is  made  just  as 
thin  as  the  trade  will  allow.  The  reasons  for  tliis  are  obvious. 
Thus  it  will  be  understood  that  when  one  has  what  he  fondly 
imagines  is  a  solid  gold  watch  in  his  pocket,  it  is  composed, 
in  reality,  mainly  of  brass  and  steel. 

The  machinery  required  In  the  making  of  tools  for  watch 
crowns,  is  a  screw  press,  lathe,  and  a  small  universal  milling 
machine.  In  making  the  dies,  the  punch  for  the  gold  shell 
is  the  first  thing  to  make.  A  punch  of  hard  tool  steel  such 
as  is  used  for  one  of  the  final  operations  is  shown  in  Fig.  1, 
and  also  at  the  left  in  Fig.  2.  It  has  a  shank  L,  and  point  M 
which  Is  fluted  on  the  milling  machine  with  the  correct  num- 
ber of  divisions  for  its  size.  These  divisions  are  standard 
for  the  different  sizes,  and  must  be  very  smoothly  cut  by  a 
small  V-shaped  60-degree  milling  cutter  such  as  shown  at  0. 
The  fluting  of  the  punch  necessitates  not  only  a  keen  cutter, 
but  such  an  exercise  of  skill  on  the  part  of  the  toolmaker  as 
will  produce  a  surface  on  the  flute  free  from  chatter  marks 
or  blemishes  of  any  kind.  The  perfection  of  the  punch  in 
this  respect  should  be  followed  by  a  die  that  Is  also  perfect. 
After  the  flutes  are  cut  In  the  punch  both  on  the  sides  and 


Fig   3.    Screiy  Press  In  which  Dies  and  Crowns  are  made 

end  to  the  center,  the  part  that  forms  the  crown  top  is  turned 
(usually  by  hand)  to  a  gage,  as  shown  in  the  end  view  In 
Fig.  2.  I  will  state  here  that  the  top  of  a  watch  crown  Is  the 
small  central  hub  on  the  top  where  the  flutes  end.  The  bottom 
or  point  of  the  punch  is  turned  to  this  shape,  as  shown,  and 
to  the  exact  diameter  that  the  body  of  the  hub  on  the  finished 
crown  is  to  be. 

The  punches,  when  ready  to  be  hardened,  are  packed  In  a 
cast  iron  box  with  a  mixture  of  powdered  charcoal  and  bone- 
dust.  The  cover  is  then  luted  with  flre-clay  so  as  to  make  it  air 
tight,  and  the  box  with  its  contents  Is  heated  long  enough  to 
bring  the  punches  to  the  right  temperature  for  hardening. 
They  are  then  taken  out  one  by  one,  and  dipped  vertically  in 
lukewarm  water.  Care  is  taken  to  keep  those  that  are  In  the 
box  covered  with  the  charcoal,  for  an  exposure  to  the  air  evon 
for  a  few  seconds  will  cause  them  to  scale  so  as  to  render  It 
impossible  to  get  them  of  the  necessary  smoothness  again, 
liefore  packing  the  punches  they  should  be  slightly  warmed 
;uul  dipped  in  the  following  solution:  Boracic  acid,  i%  ounce; 
iHlua  ammonia,  2  ounces:  powdered  borax,  1  ounce;  potassium 
cyanide,  Va  ounce.  This  solution  is  dissolved  by  boiling  It  in 
1-  gallon  of  rain  water.  It  forms  a  protection  to  the  finished 
surface  of  the  punch,  and  assists  in  keeping  It  from  scaling. 
If  it  is  used,  the  punches  will  come  out  bright,  and  nearly  as 
smooth  as  when  put  In  the  fire,  which  Is  a  very  essential  thing 
to  consider  in  work  of  this  class.  After  hardening,  the  punches 
are  scratch-brushed  (not  buffed),  and  then  put  Into  a  mulTler 
and   drawn   to  a  clear  straw  color  all  over.     WIkmi   cold,  the 
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point  M  Is  dipped  In  water,  and  with  a  gas  blow-pipe,  the 
shank  L  and  the  enlarged  part  of  the  punch  is  drawn  to  a 
dark  blue,  while  the  point  as  far  as  it  is  in  the  water  will 
remain  a  straw  color. 

The  die  is  usually  about  2%  inches  in  diameter  by  1%  Inch 
thick,  and  the  blank  is  turned  all  over  so  as  to  be  round,  and 
parallel  on  the  top,  and  bottom.  For  the  smaller  sizes,  the 
spot  where  the  punch  will  strike  in  sinking,  should  be 
smoothly  polished.  The  die  is  set  in  a  recess  on  the  bed  of 
the  screw-press,  as  indicated  in  Fig.  3,  and  the  punch  M  is 
brought  gently  down  on  it.  The  screw-press  is  made  with  a 
compound  screw  N  and  P  which,  together  with  a  heavy  fly- 
wheel actuated  by  the  handle  Q.  gives  it  great  power.  Be- 
fore beginning  the  operation  of  sinking  the  die,  the  punch 
should  be  wet  with  the  following  mixture,  which  seems  to 
have  a  softening  effect  on  the  steel  of  the  die,  causing  it  to 
give  away  with  greater  ease  before  the  punch;  In  addition,  the 
sunk  surface  will  remain  smooth  in  service  longer  than  when 
oil  is  used:  sulphuric  ether,  6  drams;  pulverized  camphor, 
2  ounces;  enough  oil  of  turpentine  to  fill  a  6-ounce  bottle. 

In  sinking  the  die,  it  should  be  held  down  in  the  recess  in 
the  bed-plate  of  the  press  with  the  right  hand,  while  with  the 
left  the  wheel  is  swung  so  as  to  move  the  plunger  of  the  press 
with  the  punch  up  and  down.    Too  much  force  must  not  be 


Fig.  4.    The  Evolution  of  a  Watch  Crown 

applied  at  first,  but  the  blows  should  be  struck  gently,  until 
the  point  of  the  punch  has  entered  the  die  far  enough  so  that 
the  flutes  on  the  sides  of  the  punch  are  well  supported  by  the 
wall  of  the  die.  The  greatest  danger  of  breaking  the  punch 
is  when  the  operation  of  sinking  is  first  started,  but  by  observ- 
ing the  above  precaution,  breakage  may  be  reduced  to  a  mini- 
mum. Tlie  punch  should  be  kept  wet  with  the  solution  (which 
is  applied  with  a  small  brush)  and  driven  a  little  at  a  time 
down  into  the  die.  Care  should  be  taken  to  prevent  dirt, 
bristles  (rom  the  brush  or  other  foreign  matter  from  getting 

into  the  pit  as  it  is  being 
sunk,  and  after  every 
two  or  three  blows  the 
die  should  be  turned 
around.  In  doing  this,  it 
should  be  lifted  by  the 
hand  from  the  recess  in 
the  press  bed,  and  placed 
on      the      punch,      after 
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fully  brought  down,  and  the  die  located  in  the  recess,  when  the 
sinking  may  be  continued.  As  the  punch  travels  down,  the 
force  of  the  blows  may  be  increased  with  safety,  until  the 
required  depth  is  nearly  reached,  when  they  should  be  again 
moderated,  and  at  the  finish  the  die  should  only  be  tapped 
gently.  The  reason  for  this  is  that  a  large  number  of  gently 
delivered  blows  towards  the  finish  will  make  a  much  more 
durable  die,  and  one  that  is  less  liable  to  crack  in  hardening. 
If  by  any  means  one  of  the  flutes  of  the  punch  should  break 
in  the  sinking  (and  it  sometimes  happens  with  the  most  care- 
ful management)  see  that  no  small  pieces  of  the  splinter  are  in 
the  die,  and  then,  by  the  method  of  turning  heretofore  de- 


Pig.  5.    Gold-filled  Blank  for  IS-size  Crown, 


Fig.  6.    Punch  and  Die  for  Closing  Crowns 
as  at  H.  Fig.  4 


scribed,  it  may  still  be  saved,  or  it  the  splinter  has  injured 
it  only  slightly  it  may  be  used  for  a  larger  size.  The  old 
method  of  sinking,  especially  with  the  large  sizes,  was  to  heat 
the  die  red  hot,  and  then  bring  the  punch  down  on  it,  a  pro- 
ceeding that  was  almost  sure  to  ruin  the  punch,  and  produce 
a  die  more  or  less  rough  and  pitted.  With  the  sinking  fluid 
mentioned,  however,  dies  of  any  size  can  be  sunk  cold  with 
ease,  and  the  hot 
method  is  no 
longer  used  by 
up  -  to  -  date  tool- 
makers. 

After  the  die  is 
sunk,  it  is  put  on 
the  face-plate  of 
a  lathe,  and  indi- 
cated until  the 
pit  in  the  die 
comes  central, 
and  then  a  recess 
R  (Fig.  1)  is 
turned  concentric 
with  the  pit  to 
receive  the  round 
blank  A  (Pig.  4) 
which  is  to  form 
the  shell  of  the 
crown.  The  stock  from  which  the  shells  are  made  varies  In 
thickness  for  different  sizes,  but  for  an  18  size  it  would  be 
0.012  of  an  inch  thick  for  filled  stock.  In  some  cases  instead 
of  the  recess  R,  a  nest  S  is  made  to  hold  the  blank.  Holes 
are  then  drilled  and  tapped  in  the  top  of  the  die  as  shown, 
and  the  nest  is  held  in  place  by  the  straps  T.  I  regard  these 
holes  as  objectionable,  however,  and  always  use  the  recess  R 
in  preference,  where  it  is  permissible.  In  turning  out  the 
recess,  the  sharp  corner  U  of  the  pit  in  the  die  is  slightly 
rounded  and  highly  polished.  If  this  is  not  done  the  gold 
will  be  scratched  or  eveh  cut  by  the  sharp  corners  of  the 
flutes  which  are  now,  of  course,  exact  duplicates  of  the  flutes 
on  the  punch. 

In  making  the  larger  sizes  of  crown  dies  it  becomes  neces- 
sary to  turn  out  a  pit  in  the  top  of  the  die,  removing  most  of 
the  metal  in  the  way  of  the  punch  before  beginning  the  opera- 
tion of  sinking  so  that  the  punch  has  only  to  draw  up  the 
flutes.  This  hole  should  be  turned  as  smooth  as  possible,  and 
polished.  I  have  known  a  small  ring  made  in  the  turning 
which  was  hardly  discernible  with  the  naked  eye,  to  irre- 
trievably ruin  a  die,  for  no  matter  to  what  extent  the  sinking 
was  carried,  that  ring  would  still  appear  on  the  flutes,  and  of 
necessity  on  the  finished  crown.  Filled  gold  plate  consists 
of  a  Very  thin  sheet  of  gold  (10  or  12  carat)  laid  on  a  sheet 
of  copper,  and  united  by  pressure  alone,  no  solder  or  other 
adhesive  being  used.  It  will  be  seen,  however,  that  all  the 
work  on  a  crown  die  using  this  stock  must  be  perfect,  for 
the  slightest  scratch  through  the  thin  gold  will  quickly  show 
on  the  darker  colored  copper  beneath,  which  will  eventually 
turn  a  dark  brown  while  the  uninjured  part  of  the  gold  will 
remain  bright.  A  flute  on  the  punch  that  has  been  slightly 
distorted  in  hardening,  will  sometimes  draw  the  gold  so  that 
it  will  not  cover  the  copper  after  the  slight  buffing  the  crowns 
receive  as  a  finish,  and  a  dark  spot  on  the  crown  will  soon 
develop  in  use. 

Dies  for  small  sizes  of  crowns  are  commonly  made  solid 
at  the  bottom  of  the  pit,  as  in  the  die  V,  Fig.  1,  but  the  larger 
sizes  require  some  means  of  pushing  the  drawn  shell  out  of 
the  die.  A  rod  W  is  used  for  this  purpose  which  has  a  small 
end  or  shoulder  as  shown,  which  is  of  such  a  length  that  when 
the  shoulder  strikes  the  bottom  of  the  counterbored  hole  in 
the  die,  and  the  shell  is  forced  down  into  the  die,  the  top  of 
the  crown  is  drawn  into  shape  by  the  top  end  of  the  rod, 
instead  of  the  bottom  of  the  pit  as  in  the  small  sizes.  In 
making  dies  of  this  class,  it  should  never  be  attempted  to 
drill  the  central  hole  for  the  rod  W  after  the  die  is  sunk.  It 
is  my  practice  to  drill  the  hole  while  the  die  is  on  the  face- 
plate, and  after  the  clearance  hole  is  made  for  the  punch.  It 
should  be  a  few  drill  sizes  smaller  than  the  correct  finish  size 
for  the  small  end  of  the  rod.     The  punch  in  sinking  will  fol- 
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low  tills  hole  very  accurately  If  everything  else  Is  correct, 
and  after  the  die  Is  sunk,  the  hole  may  bo  enlarged  to  the 
proper  size  for  lapping  to  an  exact  fit  on  the  rod  after  harden- 
ing. In  the  smaller  sizes,  the  shell  will  come  out  of  the  die 
on  the  punch  from  which  it  may  be  removed  with  the  fingers, 
but  In  the  largo  sizes  a  blow  from  a  mallet  on  the  lever  X  is 
often  required  to  force  the  shell  out  of  the  die.  This  lever  is 
fulcrumod  in  the  shoe  1'  which  is  strapped  to  the  bed  of  the 
press,  and  holds  the  die  in  position  under  the  punch.  A  slight 
tap  on  the  lever  will,  through  the  agency  of  the  rod  \V,  drive 
the  shell  out  of  the  die  after  the  punch  has  been  withdrawn. 

After  the  die  has  been  completed,  a  second  worlcing  punch 
for  drawing  the  shells  must  be  made.  It  is  in  all  respects  like 
the  first  or  sinking  punch  in  shape,  but  is  made  smaller  in 
diameter  by  twice  the  thickness  of  the  stock  used.  This  ap- 
plies to  -both  the  body,  and  the  hub  which  forms  the  top  of  the 
crown.  In  addition  to  this,  a  small  clearance  must  be  allowed 
which  varies  from  a  fraction  of  a  thousandth  of  an  inch  to  one 
or  more  thousandths,  according  to  the  size  of  the  crown  to  be 
made.  This  allowance  is  for  distortions  in  hardening,  and 
other  small  differences  between  the  punch,  die,  and  stock, 
although  the  latter  is  usually  very  uniform  in  thickness.  The 
round  blanks  are  found  In  the  market,  of  the  correct  diameters 
for  the  various  sizes,  and  are  generally  bought  by  the  manu- 
facturers ready  for  use,  so  that  the  toolmaker  is  chiefly  con- 
cerned with  the  various  drawing  processes. 

The  first  drawing  operation  is  to  make  the  round  blank  into 
a  shallow  cup  as  at  B,  Fig.  4,  where  a  cup  for  a  16  size  crown 
is  shown.  This  is  done  in  a  die  that  is  easily  made,  but  must, 
of  course,  be  correct  in  size  and  smooth.  This  die  is  made 
with  its  punch,  in  the  same  manner  as  described  for  the  fluted 
ones,  but  a  little  more  latitude  may  be  allowed  between  the 
punch  and  die  so  as  to  treat  the  gold  blank  as  gently  as  pos- 
sible. Heating  between  the  drawing  processes  is  never  neces- 
sary if  the  preliminary  tools  are  made  right,  as  the  stock  will 
harden  but  slightly,  before  the  shell  reaches  the  fluting  stage. 

The  second  operation,  C,  puts  the  primary  flutes  in,  as  well 
as  the  top  in  a  rudimentary  form.  The  blank  for  an  IS  size 
and  also  its  shape  after  the  second  operation,  is  shown  in 
Fig.  5.  The  punch  used  in  forming  the  blank  to  this  shape 
is  shown  to  the  right  in  Fig.  2.  The  third  operation,  D,  brings 
the  sides  up  parallel  or  nearly  so,  and  to  the  correct  diameter 
of  the  finished  crown.  Tte  punch  for  this  operation  is  shown 
to  the  left  in  Fig.  2.  In  small  work,  operation  number  two  is 
omitted,  and  the  shell  is  drawn  directly  from  a  plain  shallow 
cup  to  the  shape  shown  at  D. 

After  the  third  operation,  the  shell  Is  ready  to  receive  the 
hub  in  which  is  tapped  the  thread  for  the  stem.  This  hub 
is  made  from  a  chunk  of  soft  brass  which  is  chopped  off  in 
almost  any  old  way.  It  is  thrown  Into  a  die  that  forms  it  as 
shown  at  E,  with  the  same  number  of  flutes  as  the  shell.  The 
top  is  smaller  than  the  top  of  the  shell,  but  exactly  fills  it. 
The  making  of  the  punch  for  sinking  this  die  is  the  same  as 
for  the  other  fluted  punches,  but  it  is  slightly  smaller  than 
the  inside  diameter  of  the  shell  so  that  the  hub  may  be 
pushed  into  the  shell  without  stretching  it.  After  the  die  is 
finished,  a  second  punch  is  made  with  a  blunt  end  somewhat 
smaller  than  the  inside  of  the  die  at  the  top.  This  outfit  is 
used  commonly  on  a  foot-press  that  is  operated  with  great 
spirit  by  one  of  the  small  jokers  of  the  establishment,  who 
turns  the  hubs  out  by  the  thousand  at  so  much  per. 

After  the  hub  is  struck  up,  it  is  put  into  a  spring  chuck, 
counterbored,  drilled,  and  tapped  for  the  stem  of  the  watch 
as  at  F.  It  is  then  pushed  into  the  shell  by  the  aforesaid 
small  joker,  as  at  O,  and  it  is  then  ready  to  close  in,  which 
requires  a  special  punch  and  die,  as  shown  In  Fig.  6.  This 
die  is  made  so  that  by  changing  the  rod  W,  a  number  of 
different  sizes  may  be  closed  by  the  same  die.  The  punch  as 
well  as  the  die  is  sunk,  which  is  done  as  follows:  The  shank 
L  having  been  duly  turned,  the  body  M  is  bored  out  to  the 
proper  taper  and  a  smaller  straight  hole  is  bored  as  shown. 
The  sinking  punch  0  has  the  same  number  of  flutes  in  it,  and 
la  as  carefully  made  as  the  shell  punch  so  that  the  flutes  in 
the  taper  will  be  absolutely  smooth,  and  of  a  high  polish.  At 
its  point  it  is  provided  with  a  pilot  that  fits  the  straight  hole 
In  the  punch  M.    The  punch  M  is  placed  in  an  inverted  posi- 


tion in  a  special  shoe  on  the  screw-press,  and  the  flutes  sunk 
in  it  by  the  punch  0,  which  is  attached  to  the  press  plunger. 

After  both  punch  and  die  are  finished,  the  shell  of  the 
crown  containing  the  brass  hub  is  placed  top  side  down  In 
the  die,  and  the  punch  M  is  brought  down  on  it  until  it  strikes 
the  die.  This  action  draws  the  top  together,  as  shown  at  II 
(Fig.  4),  and  brings  the  crown  to  the  shape  required  for 
frazing,  which  consists  esseni  ially  in  counterboring  the  ragged 
edges  where  the  brass  hub  and  shell  come  together,  to  the 
correct  size  to  fit  the  watch  case.  Samples  of  the  completed 
crowns,  antique  style,  are  shown  at  7,  J  and  K,  the  first  two 
being  number  16  in  size  and  the  last  number  12. 

After  the  dies  are  made,  and  are  ready  to  be  hardened,  the 
pit  is  filled  with  a  stiff  paste  of  lampblack  mixed  with  the 
non-scaling  solution  mentioned  in  this  article.  The  die  is  now 
luted  into  a  hardening  box,  and  brought  to  a  low  red  heat,  and 
allowed  to  cool  off  over  night.  Unless  this  precaution  is  talten, 
the  great  molecular  strain  set  up  in  the  top  of  the  die  blank 
by  the  sinking,  is  liable  to  cause  It  to  split  in  the  hardening. 
When  the  die  is  finally  ready  to  be  hardened  the  pit  is  again 
filled  with  the  lampblack  mixture,  and  the  die  is  packed  in  the 
same  manner  as  heretofore  described  for  hardening  the 
punches,  and  then   heated  to  the  proper  temperature  to  dip. 

The  hardening  bath  is  sometimes  of  oil,  but  I  prefer  clean 
rain  water  which  has  been  made  lukewarm.  The  die  is  taken 
quickly  from  the  box,  and  dipped  face  down  into  the  cup  C 
(Fig.  7)  of  the  hardening  tank.  Holes  are  cored  out  in  this 
cup  so  as  to  allow  a  free  circulation  of  the  water,  and  to  per- 
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Fig.  7.    Tank  In  which  the  Crown  Dies  are  hardened 

mit  the  steam  to  escape  readily.  Water  is  let  into  the  cup 
until  it  is  about  half  full,  and  then  the  die  is  placed  therein; 
the  water  which  is  supplied  by  a  pump  at  about  15  pounds 
pressure,  is  then  turned  on  full. 

The  jet  J  comes  directly  under  tlje  sunk  pit  in  the  die,  and 
quickly  washes  out  the  lampblack,  driving  it  with  the  steam 
through  the  holes  in  the  side  of  the  cup.  If  the  dies  are  of 
the  proper  temperature,  it  will  be  found  that  the  flutes  and 
bottom  of  the  pit  that  forms  the  top  of  the  crown,  are  perfectly 
hardened,  smooth,  and  almost  as  bright  as  when  put  in  the 
hardening  box. 

Both  the  punches  and  dies  for  making  watch  crowns,  should 

be  so  smooth  and  bright  as  to  reflect  any  article  brought  near 

them  like  a  mirror,  and  if  in  this  condition  they  will  turn 

out  perfect  work. 

*     *     • 

EXPLODED  BOILER  PROJECTED  TO  GREAT  HEIGHT 
A  400  H.  P.  vertical  water-tube  boiler  of  the  type  having 
water  and  steam  drums  connected  by  the  water  tubes,  ex- 
ploded in  the  Denver  Gas  &  Electric  Co.'s  power  plant  in 
Denver,  Col.,  last  Juno.  The  bottom  head  of  the  lower  drum 
ruptured  at  the  rivet  holes  where  connected  to  the  shell,  and 
the  boiler  "sky-rocketed"  to  a  calculated  height  of  over  1,600 
feet;  it  fell  into  the  engine  room  175  feet  fi'oin  Its  starting 
point  and  demolished  a  Hamilton-Corliss  engine  and  two 
large  direct-connected  generators.  The  explosion  caused  the 
immediate  death  of  four  persons  and  serious  Injuries  to  four 
others.  The  estimate  of  the  damage  to  property  ranged  from 
$60,000  to  $200,000.  The  explosion  and  calculations  of  the 
height  to  which  the  boiler  projected  itself  wore  the  subjects 
of  an  interesting  article  in  the  July  number  of  the  Loco- 
motive. 
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ACCURATE  SETTING  OF  THE  BEVEL  GEAR 
CUTTER* 


WARREN  E.  THOMPSONt 

This  article  deals  exclusively  with  the  formed  bevel  gear 
rotary  cutter,  and  introduces  a  method  of  mathematically 
finding  the  correct  setting  of  the  bevel  gear  cutter  in  relation 
to  the  axis  of  the  gear;  also  the  amount  of  rotation  of  the 
gear  blank   required  for  the   correct   thickness   of   the  teeth. 

Bevel  gear  cutting  with  a  formed  cutter  is  but  a  compromise 
process,  the  teeth  having  to  be  shaped,  to  a  certain  extent, 
after  cutting  by  filing  or  other  means. 
The  customary  practice  is  to  cut  the 
large  end  of  the  tooth  to  the  correct 
form  as  nearly  as  possible  and  then 
finish  the  small  end  addendum  by 
rounding,  either  with  a  file  or  by  run- 
ning it  in  mesh  with  a  hardened  mas- 
ter gear.  Another  method  is  to  cut 
the  large  end  of  the  tooth  slightly 
more  rounding  than  necessary  and  the 
small  end  of  the  space  deeper  than 
regularly  figured.  The  latter  method 
saves  considerable  of  the  after  finish- 
ing work  and  if  the  teeth  are  cut  some- 
what thin,  an  amount  varying  with 
the  pitch,  they  may  be  run  with  no 
other  labor  on  them,  but  will  be  noisy 
at  high  speed.  These  two  methods  of 
producing  bevel  gears  with  rotary  cut- 
ters are  the  most  economical  of  the 
many  available,  but  the  first  produces 
the  most  nearly  correct  tooth  form  of 
any. 

The  following  methods  of  obtaining 
settings  are  applicable  to  all  methods 
of  cutting  with  rotary  cutters  whether 
in  the  milling  machine  or  gear  cutter, 
but,  of  course,  allowances  must  be 
made  in  the  formulas  for  conditions 
other  than  those  described: 

The  Choice  of  the  Cutter 
The  choice  of  the  cutter  is  perhaps 

the   most   important   item   of  any,   as 

the  smoothness  of  the  tooth  action  is 

entirely  dependent  upon  the  shape  of 

the-  formed  cutter.      The  best  method 

for    selection    of    the    cutter,    in    the 

writer's  opinion,  is  to  figure  or  meas- 
ure the  back  cone  radius  'of  the  gear, 

and    multiply    it    by   twice    the   given 

diametral  pitch.     This  gives  the  num- 
ber of  teeth  of  an  equivalent  spur  gear 

having  the   correct  tooth   form.     The 

position  of  the  cutter  in  relation  to  the 

axis  of  the  gear  is  variable  with  each 

case,  and  this  is  what  makes  the  selec- 
tion   of   the    cutter   a    rather    difficult 

proposition.    Select  a  spur  gear  cutter 

for     the    calculated     spur    gear,    and 

scribe   the   outline   of  the  tooth   form 

on  a  piece  of  blackened  zinc  or  other 

sheet  metal.     Select  a  bevel  gear  cut- 
ter having  the  same  or  slightly   less 

concave  form.     This  method  has  been 

used  by  the  writer  and  found  more 
satisfactory  than  any  other  coming 
within  his  experience.  [Of  course  the  tooth  faces  of  the  spur 
cutter  and  bevel  cutter  must  be  ground  exactly  radial  and 
parallel  with  the  cutter  axis,  as  they  should  properly  be,  in 
order  to  make  the  comparison  effective. — Editor.] 
The  Setting-  of  the  Cutter 
The  setting  of  the  cutter  has  been  a  matter  of  cut-and-try 
and  a  rather  unsatisfactory  operation  as  well  as  costly  in  high- 

•  For  further  information  r,n  this  subject,  see  '-Cutting  Bevel  Gears  with 

MSS^fJ-'f'^All"'  •°'='f,?'^'"=  '*■•  and. "Cutting  Bevel  olar  Teeth-^A  Sew 
Method  of  Obtaining  the  Set-over,    in  this  issue 
t  Address:  119  Washington  St.,  Winchester,  Mass. 


grade  labor.  The  following  method  overcomes  these  difficul- 
ties to  a  marked  degree;  it  enables  the  draftsman  to  put  the 
figures  for  the  shop  on  the  gear  drawings  the  same  as  other 
shop  data: 

Fig.  1  represents  the  layout  of  the  middle  section  of  a  gear 
tooth  lying  in  the  same  plane  as  the  axis  of  the  gear.  BT  is 
the  pitch  radius;  BP  the  front  cone  radius;  and  BR  the  back 
cone  radius.  AB  and  4,B,  are  the  addenda;  BC  and  B^Ct, 
the  working  depths;  and  BD  and  B,Di  the  whole  depths  of 
space  below  the  pitch  line,  called  the  S  +  F  and  s  +  F  ot  the 
large  and  small  ends  of  the  tooth  respectively.     BB,  is  the 

BEVEL   GEAR   CUTTER  PROPORTIONS,  1   DIAMETRAL  PITCH 
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.735  .194 

.729  .174 

.719  .176 

.710'. 172 

.7531.210 

.747 

.206 

.740 

.2041 

.734  .2041 

.738  .194 

.722 

.175, 

.710  ,178 

.703  .173 

.746  .214 

.740 

.210' 

.733 

.210 

.727  .206' 

.731 .195 

.715 

.176;! 

.703  .180 

.696  .174 

length  of  the  tooth,  called  the  "face." 
VB, 


BJ}^,  or  the  s  -f  F  ot  the 


small  end  equals 


PB 


BC  +  F.    Clearance  is  constant. 


By  referring  to  Fig.  3,  which  is  a  section  of  a  bevel  gear 
cutter,  it  can  readily  be  seen  that  every  different  S  +  F  ot 
height  from  the  bottom  has  its  definite  corresponding  thick- 
ness, and  the  accompanying  table  of  proportions  comprises 
a  series  of  measurements  taken  from  large  standard  lay- 
outs.    This   table    has   correct   figures   for   1  idiametral   pitch 
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cutter  only,  and  starts  at  T^  or  the  pitch  line  of  the  cuttor; 
hence  the  S  +  F  of  the  actual  case  must  be  multiplied  by  the 
stipulated  diametral  pitch  before  referring  to  the  table. 
Under  the  number  of  the  standard  cutter  chosen  by  the  method 
Just  described  the  given  s  -\-  F  will  be  found  with  its  corre- 
sponding t,  or  loss  in  thickness.  This  n\imlier  must  be  divided 
by  the  given  diametral  pitch  to  get  the  actual  loss  in  thickness 
from  the  large  to  the  snuill  end  of  the  actual  tooth  space  on 
the  cone  pitch  line  Pli. 

Now  a  bevel  gear  cutter  set  central  with  the  axis  of  the 
gear  will  cut  some  such  lines  as  DE,  Fig.  2,  passing  outside 
of  the  gear  center.  The  finishing  face  of  the  cutter  must  be 
moved  until  it  cuts  cone  pitch  lines  passing  through  the  cen- 
ter as  FO.     The  angle  subtended  by  the  pitch  points  of  the 


Bfi,: 


cosec.  center  angle  x  V-  pitch  dlam. — face 


S- 


Fig.  1 

cutter  when  it  is  set  in  its  central  position,  measured  from 
a  line  passing  through  the  cone  center  parallel  to  the  center 
line  of  the  form  of  the  cutter,   is  called  the  "cutter  angle." 

t 

The  tangent  of  this  angle  equals ,  or  the  t  of  the  table 

2  face 
divided  by  twice  the  length  of  face. 

The  front  cone  pitch  line  of  the  gear  multiplied  by  the 
sine  of  the  cutter  angle  equals  the  distance  to  set  the  pitch 
points  of  the  finishing  faces  of  cutter  out  of  center.  Call  this 
distance  D^.  To  determine  the  required  distance  to  move  the 
cutter,  after  setting  It  central,  the  thickness  of  the  cutter  at 


F 
D 

F 
1        D 

^      \li 

B          1           ~— — -...^^ 

E 

1 

Pig.  2.    Angle  A  O  B  Is  the  "Cutter  Angle"  Pig.  3 

the  S  +  i^  of  the  large  end  of  space  must  be  measured  with 
the  Brown  &  Sharpe  vernier  gear  tooth  caliper,  because  the 
cutters  vary   in   practice.     Call   this   thickness   i'c    Subtract 

T  ,. 
Dc  from  — ,  and  move  the  finishing  face  of  the  cutter  toward 

2 

the  center  line  of  the  blank  an  amount  equal  to  the  remain- 
der, for  cutting  each  side  of  the  tooth. 

The  table  gives,  in  the  columns  headed  s  -\-F,  the  depths  to 
which  the  cutter  is  sunk  below  the  pitch  line  of  the  gear  at 
the  small  ends  of  the  teeth,  and  begins  with  the  S  -f  F  at  the 
large  ends  which  Is  measured  to  the  pitch  line  T ,,  Fig.  3. 
These  depths,  of  course,  are  proportional  to  the  length  of  tooth 
face  plus  the  constant  clearance. 


cosec.  center  angle  X  V4  pitch  dlam. 

The  values  in  the  columns  *  are  the  differences  in  width  of 
the  cutter  at  the  respective  s  -f  F  points,  corresponding  to  the 
dcj)th  of  the  cutter  at  the  cone  piti-h  line  at  small  end  of 
the  tooth  space  and  the  width  T,.  on  the  normal  pitch  line. 
The  table  being  lor  I  diametral  pitch,  the  values  must  be 
divided  by  the  diametral  pitch  to  obtain  t  for  other  pitches. 

The  various  operations  of  finding  the  setting  may  be  for- 
mulated  thus: 


1.  I< 


'ind  I 


'2  pitch  dlam.  X  cosec.  center  angle — face 


-S+F\ 


pitch  dlam.  X  cosec.  center  angle 
X  diam.  pitch.    7*^  =  0.157  ~  dlam.  pitch. 

2.  Refer  to  the  table  and  find  the  corresponding  t. 

t 

3.  =  tangent  of  cutter  angle. 

diam.  pitch  X  2  face 

4.  Measure  the  thickness  of  the  cutter  at  the  S  +  F  ot  large 
end  of  tooth  space  to  obtain  T^ 

5.  • —   (cone  pitch  line  X  sine  cutter  angle)   =:  the  re- 

2 

quired  distance  to  set  the  cutter  each  side  of  the  center. 

The  center  angle  is  the  angle  included  between  the  axis  of 
the  gear  and  the  front  cone  pitch  line. 

These  formulas  are  correct  for  both  methods  of  cutting  set 
forth  in  this  article,  but  where  the  tooth  is  cut  deeper  at  the 
small  end,  the  s  +  F  must  be  figured  accordingly,  and  this 
will  give  a  small  cutter  angle,  making  the  setting  distance 
greater. 

The  Rotation  of  the  Blank 

The  rotation  of  the  blank  may  be  figured  by  the  following 
formula.  This  formula  is  not  exact,  but  is  very  nearly  so, 
and  is  used  In  preference  to  the  actual  true  formula  on  ac- 
count of  the  complications  arising  from  the  latter,  making  it 
Impracticable.  The  vernier  tooth  caliper  should  be  used  to 
size  the  teeth  and  the  blank  revolved  more  than  the  formula 
calls  for,  if  necessary.  On  small  pitch  gears  no  change  from 
the  figured  rotation  will  be  necessary  unless  the  teeth  are 
desired  thin. 

Subtract  the  product  of  twice  the  cone  pitch  line  of  the 
gear  and  the  sine  of  the  cutter  angle  from  the  width  of  the 
tooth  space  on  the  pitch  line  and  divide  the  difference  by  the 
pitch  radius  to  get  the  tangent  of  the  angle  of  rotation,  or, 

T, —  (2  cone  pitch  line  X  sine  cutter  angle) 

6.  =  tangent  of 

pitch  radius 

angle  of  rotation. 

Example  from  Practice 
Bevel  Gear: — 16  pitch,  12  teeth,  0.75  inch  pitch  diameter, 
0.25  inch  face,  9  degrees  30  minutes,  center  angle,  2.272  inches 
cone  pitch  line.  No.  G  cutter,  S  +  F  =  0.069  inch. 

(0.375X6.0588  —  0.25  \ 
0.059  +  0.101  X  16  =  1.0000 
0.375  X  6.0588                               / 

2.  t,  from  table  =  0.086 

0.086 

3.  =: 0.01075   tan   cutter  angle;     cutter   angle  =  37 

16  X  0.5 

minutes. 

4.  Tc  measured  =  0.065  Inch. 

T 

5.  —  —  2.272  X  0.01076  =  O.OOSllnch. 
2 

Set  the  cutter  central,  then  move  the  finishing  face  0.0081 
inch  toward  center.  Cut  once  around  and  move  cutter  back 
0.0162  inch  for  the  opposite  side  of  the  tooth. 

0.098—  (2  X  2.272  X  0.01076) 

6.  =  0.130G6  tangent. 

0.375 

Angle  to  revolve  =  7  degrees  27  minutes. 
If  a  dividing  head  having  a  54-hole  plate  is  used  the  blank 
would  be  given  one-fortieth  ot  a  turn   (one  turn  of  the  Index 
handle)  plus  nine  holes  on  the  54  circle  as  each  hole  on  the 
circle  equals  I/O  of  ono  degree,  or  10  minutes. 
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CLAMPING  DEVICES* 

LUCEEN  L.  HAASt 

If  the  reader  will  carefully  go  over  the  twenty  illustra- 
tions of  different  clamping  devices  found  in  the  accompany- 
ing Data  Sheet,  he  will  find  that  some  of  them  are  very  simi- 
lar; yet  the  mechanic  will  be  able  to  cite  many  instances 
where  one,  and  only  one,  of  these  types  can  be  used  to  advan- 
tage. Of  course,  it  will  be  understood  that  these  illustrations 
are  diagrammatical  and  are  intended  to  indicate  the  princi- 
ples of  various  clamping  methods  rather  than  the  actual  de- 
sign and  construction  of  the  clamp  itself.  In  order  to  make 
each  illustration  more  complete,  the  work  itself  has  been  rep- 
resented in  each  case  by  sections  shown  in  solid  black. 

Figs.  1  and  2  represent  the  every-day  method  of  clamping 
work  to  the  table  of  a  milling  machine  or  to  the  face-plate 
of  a  lathe.  The  type  of  clamp  shown  in  Fig.  3  is  commonly 
used  for  holding  work  in  a  drill  jig  when  one  bolt  or  screw  is 
sufficient,  especially  when  it  is  desired  to  have  an  open  end 
jig.  Fig.  4  illustrates  a  scheme  which  is  not  often  found  in 
use.  This  type  of  clamp  is  adapted  to  box  jigs;  it  has  the 
advantage  of  being  easily  removed,  which  is  accomplished  by 
sliding  it  longitudinally.  By  glancing  at  the  detailed  view  to 
the  right,  which  shows  the  end  of  the  clamping  bar  and  its 
retaining  grooves,  the  way  in  which  it  is  held  in  place  and 
removed  will  be  clearly  understood.  Figs.  5  and  6  show 
clamps  which  are  very  much  alike,  but  as  a  great  many  me- 
chanics use  the  design  shown  in  Fig.  5,  I  added  that  of  Fig.  6, 
as  it  is  both  simpler  and  two-to-one  quicker,  when  it  comes 
to  rem.oval.  It  will  be  noted  that  when  the  clamp  is  slotted 
as  shown  in  the  plan  view  of  Fig.  6,  that  fixed  studs  may  be 
used  instead  of  the  swinging  bolts.  As  there  are  a  great 
many  mechanics  who  prefer  the  cam  as  a  means  of  clamping, 
the  illustration  Fig.  7  is  presented  as  a  reminder  of  the  appli- 
cation of  this  principle.  As  is  well  known  a  cam  can  be  used 
in  possibly  a  hundred  different  ways.  The  type  shown  in  Fig. 
S  is  often  found  in  machine  shops,  on  milling  flx;tures,  drill 
jigs,  lathe  fixtures,  etc.  The  clamp  and  bolts  can  be  removed 
by  loosening  the  nuts  and  pulling  out  the  slip  w-ashers  which 
allow  the  nuts  to  pass  through  the  large  holes.  Fig.  9  illus- 
trates a  scheme  which  is  commonly  used  on  milling  fixtures 
when  light  milling  is  to  be  done.  The  design  of  clamp  shown 
in  Fig.  10  is  not  frequently  seen  in  use  as  it  is  a  scheme  which 
a  mechanic  will  not  use  if  he  can  see  another  way  out  of  it; 
but  at  times  it  is  found  almost  impossible  to  use  a  clamp  of 
any  other  type.  Fig.  11  shows  the  style  of  clamp  that  is  used 
in  connection  with  box  drill  jigs  when  it  is  desired  to  sup- 
port a  part  to  be  drilled  on  two  points.  As  will  be  seen, 
these  two  bearing  points  are  self-adjusting.  The  design  of 
Fig.  12  is  generally  used  when  it  is  desired  to  support  the 
work  in  two  places  in  an  open-end  drill  jig.  Figs.  13  and  14 
show  types  which  are  quite  similar,  but,  as  before  stated,  there 
are  many  cases  where  one  type  can  be  used  to  advantage  and 
not  the  other.  For  instance,  the  clamp.  Fig.  13,  is  intended 
for  box  jigs  and  one  would  not  think  of  using  the  type  of 
Fig.  14  in  such  a  jig,  because  the  latter  is  altogether  too  slow. 
However,  its  advantages  over  Fig.  13,  in  case  it  is  desired  to 
have  an  open  end  jig,  are  apparent.  The  relation  of  the  first 
cost  of  a  jig  to  the  quantity  of  work  to  be  done,  is  a  factor 
which  sometimes  makes  a  jig  which  is  not  perfect  from  a 
purely  mechanical  standpoint,  more  desirable  than  one  which 
represents  better  design  but  greatly  increased  cost.  Fig.  15 
shows  the  old  hook-bolt  scheme,  a  clamp  which  is  found  in 
use  almost  as  often  as  that  of  Fig.  1.  The  type  shown  in 
Fig.  16  answers  practically  the  same  purpose  as  that  of  Fig. 
11,  and  it  is  used  on,  I  dare  say,  one-third  of  the  drill  jigs 
now  in  use.  A  style  of  clamp  that  is  somewhat  similar  to 
the  one  illustrated  in  Fig.  4,  is  shown  in  Fig.  17.  In  this 
case,  however,  two  clamping  bolts  are  used  and  the  clamp 
is  removed  from  the  end  of  the  jig.  This  is  a  good,  as  well 
as  a  quick  method,  of  clamping  work  in  open-end  drill  jigs. 
Fig.  18  illustrates  the  use  of  bolts  only,  for  holding  down 
work.  The  illustration  is  self-explanatory.  Fig.  19  shows  a 
good  design  of  clamp  for  holding  work  in  a  milling  fixture. 
It  binds  the  work  both  horizontally  and  vertically  and  "has  it 


•  With  Data  Sheet  Supplement. 

t  Address  :    341  Landon  St.,  Buffalo,  N.  Y. 


all  over"  any  other  type  when  it  can  be  used.  The  last  but  not 
the  least  of  the  clamping  devices  is  shown  in  Fig.  20,  which 
illustrates  the  wedge  method.  This  is  found  in  use  in  about 
every  machine  shop  in  the  world,  and  its  application  is  famil- 
iar to  all  mechanics. 

*  *     * 

HELICAL  TIMING  GEARS  FOR  AUTOMOBILE 
MOTORS 

ERNEST  L.  SMITH* 

It  is  a  fact,  becoming  better  known  each  succeeding  year, 
that  correctly  cut  helical  gearing  will  run  with  less  noise 
than  equally  well  cut  spur  gearing.  That  this  knowledge  is 
not  wider  spread,  or  in  fact  universal  at  present,  is  due  natu- 
rally to  the  fact  that  the  high  development  of  bobbing  ma- 
chinery and  the  bobbing  process  is  comparatively  recent,  as 
it  is  only  by  this  process  that  perfect  helical  teeth  can  be 
machined  at  low  cost. 

The  reason  that  the  helical  tooth  is  quieter  in  action  than 
that  of  the  spur  gear  is  that  the  angle  at  which  this  tooth 
is  cut  permits  only  of  its  gradual  engagement,  and  as  this 
angle  is  usually  great  enough  to  permit  the  following  tooth 
to  enter  contact  before  the  first  has  quite  passed  out  of  mesh, 
we  derive  what  may  be  characterized  as  practically  a  con- 
tinuous contact. 

The  field  in  which  these  gears  have  been  found  especially 
desirable  is  that  of  the  timing  gears  for  a  gasoline  motor,  i.  e., 
the  gears  that  drive  the  cam-shaft  and  the  magneto.  The 
service  of  these  gears  is  not  arduous  but  it  is  imperative  that 
they  be  quiet  in  action  at  either  high  or  low  speeds,  and  this 
quality  the  helical  tooth  possesses  as  does  no  other. 

Regarding  the  specific  points  to  be  taken  care  of  in  adopt- 
ing helical  gears  for  motor  timing,  the  Grant-Lees  Machine  Co., 
Cleveland,  Ohio,  suggests  as  an  ideal  outfit  the  following: 
Crank-shaft  gear,  of  20-point  carbon  steel,  with  no  recessing; 
magneto  gear,  carbon  steel,  with  no  hubs;  idler  gear,  of  cast 
iron,  with  no  hubs;  cam-shaft  gear  of  cast  iron  or  20-point 
carbon  steel. 

It  is  suggested  that  no  recessing  be  done  in  the  steel  gears, 
because,  while  lightening  the  motor  is  of  undoubted  impor- 
tance, the  amount  of  lightening  possible  here  is  really  neg- 
ligible, but  the  increase  in  cost  for  such  recessing  is  not. 
Hubs  should  be  avoided  where  possible,  for  the  same  reason 
of  cost,  as  they  prevent  ganging  the  gears  for  cutting. 

An  important  point,  then,  that  should  be  held  in  mind  by 
the  engineer  when  designing  helical  gears  is  to  produce  blanks 
that  can  either  be  made  automatically  from  the  bar  or,  in  case 
the  blanks  are  of  cast  iron,  a  simplicity  in  construction  should 
be  carried  out  so  as  to  allow  ganging  of  gears  and  the  smallest 
number  of  settings  of  the  machine  for  bobbing  and  facing 
them. 

Cast  iron  is  recommended  in  place  of  the  once  customary 
bronze  as  it  is  cheaper  than  bronze,  and  for  this  service  in  no 
way  inferior.  In  fact,  it  has  this  one  advantage,  which  is  of 
higher  value  than  at  first  might  appear.  If  a  bronze  gear  is 
dropped  or  struck  accidentally,  it  is  liable  to  be  harmed  to  an 
extent  not  noticeable  on  inspection,  but  will  show  up  later 
in  action.  If  a  cast  iron  gear  is  not  broken  by  a  similar  acci- 
dent, it  will  be  found  as  good  as  before. 

Almost  any  angle  of  the  teeth  from  12  to  20  degrees  will 
give  satisfaction,  as  the  end  thrust  resulting  from  an  angle 
within  these  limits  will  for  this  service  (timing  gears)  be 
slight  enough  to  be  negligible.  A  diametral  pitch  from  9  to 
12  is  usually  employed,  and  approximately  a  one-inch  face  on 
the  gear. 

Although  the  use  of  helical  timing  gears  was  practically  un- 
known four  years  ago,  the  designers  of  automobiles  have  al- 
ready come  to  regard  them  highly  as  is  shown  by  the  fact  that 
the  Grant-Lees  Machine  Company  will  in  1909-10  cut  timing 
gears  of  this  type  for  something  over  20  per  cent  of  the 
American  automobile  manufacturers,  this  percentage  practical- 
ly covering  the  field. 

*  *     * 

Pure  winter  strained  lard  oil  is  the  best  lubricant  for  tap- 
ping, reaming  and  boring  steel  castings,  and  for  cutting 
threads  on  wrought  iron  pipe. 

*  Address  :    6901  Qulncy  Ave.,  Cleveland,  Ohio. 
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ELECTRIC  DRIVE  OF  TURBINE  PUMPS* 
It  is  becoming  a  well-recognized  fact  that  the  electrical 
engineer,  In  order  to  successfully  solve  the  problems  of  his 
particular  science,  must  give  earnest  study  and  work  to  many 
other  branches  of  engineering.  The  peculiarities  of  electrical 
rotating  macliinery  nuiko  it  desirable,  and  often  essen- 
tial, to  obtain  a  thorough  knowledge  of  the  mode  of  opera- 
tion, variation  of  load,  and  nature  of  product,  of  the  me- 
chanical apparatus  that  it  will  be  applied  to.  The  point  of 
view  of  the  electrical  engineer  is  in  this  study  so  different 
from  that  of  the  mechanical  engineer  In  designing  his  part 
of  the  combination  that  it  should  cause  no  surprise  if  the  In- 
vestigations of  the  former  must  run  along  entirely  original 
lines.  Such  has  most  prominently  been  the  case  in  intro- 
ducing the  electric  motor  in  steel,  cotton  and  paper  mills,  or 
when  applying  gas  engines  to  the  driving  of  electric  genera- 
tors.    The  turbine  pump,  to  which  this  paper  will  be  devoted, 
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Diagram  showing  the  Relation  between  Capacity,  Brake  Horse-power, 
Water  Horse-power,  and  EflQciency  of  Centrifugal  Pumps  running  at  Constant 
Speed 

has  been  comparatively  neglected,  and  yet  the  erratic  condi- 
tions found  in  many  pump  Installations  show  the  unquestion- 
able necessity  for  a  better  understanding  of  the  problem  in- 
volved in  electric  drive  of  turbine  pumps. 

The  troubles  experienced  indicate  that  there  are  two  prin- 
cipal questions,  the  correct  solution  of  which  insure  successful 
electrical  operation  of  turbine  pumps.  First,  the  selection 
of  the  proper  size  of  motor  to  take  care  of  varying  load  condi- 
tions; second,  the  selection  of  the  proper  type  of  motor  to 
meet  different  starting  requirements. 

Taking  these  questions  in  the  order  just  mentioned,  it  first 
becomes  necessary  to  investigate  how  the  load  on  a  turbine 
pump  running  at  constant  speed  or  nearly  so,  varies  with 
varying  capacity  and  head.  The  variation  of  the  load  with 
different  speeds  is  less  important  and  less  involved.  It  is 
less  important,  because  at  each  speed  that  may  be  desired 
our  reasoning  for  constant  speed  is  applicable.  It  is  less  In- 
volved, because  the  behavior  of  the  turbine  pump  in  this  re- 
spect is  well  known,  and  all  necessary  information  is  volun- 
tarily and  fairly  accurately  supplied  by  the  pump  manufac- 
turer. The  self-evident  necessity  of  allowing  margin  In  the 
motor  for  different  speeds  has  caused  this  condition  to  be 
well  taken  care  of.  The  most  frequent  speed  variation  desired 
is  one  speed  for  so-called  domestic  service  pressure  and  an- 
other for  fire   service   pressure.    In   the   case   of   multipolar 

•  Abstract  of  n  pnncr  hy  Mr.  ,T.  E.  Fries,  read  bofoio  the  Aitiprlcnn 
Society  of  Swedish  Engineers,  at  Brooklyn,  N.  Y.,  October  16,  lOOi). 


alternating  current  motors,  this  variation  is  generally  ac- 
complished by  using  a  different  number  of  poles  for  the  two 
speeds. 

At  each  constant  speed,  however,  it  will  be  found  that  most 
pump  manufacturers  are  by  no  means  certain  as  to  how  the 
load  on  any  particular  pump  varies  with  varying  head. 
Neither  do  they  seem  to  think  accurate  information  in  this 
respect  of  special  value.  A  glance  at  the  accompanying  dia- 
gram, which  shows  a  typical  relation  between  head,  capacity, 
efficiency  and  brake  horse-power  in  ordinary  commercial  tur- 
bine pumps  demonstrates  the  great  importance  to  the  electri- 
cal engineer  of  obtaining  a  similar  diagram  or  equivalent  in- 
formation wherever  he  undertakes  to  prescribe  the  size  of  the 
motor.  In  this  diagram  an  efficiency  of  65  per  cent  is  as- 
sumed, but  the  relations  given  will  be  approximately  correct 
for  all  efficiencies  between  50  and  80  per  cent. 

The  pump  ought  to  be  adapted  for  an  average  head  corre- 
sponding to  its  maximum  efficiency.  This  head,  however,  will 
nearly  always  vary  considerably;  the  water  level  will,  for  in- 
stance, rise  and  fall  in  the  source  of  supply  and  in  the  tank  or 
reservoir  into  which  the  water  is  pumped,  or  if  the  water  Is 
forced  directly  into  a  distribution  system,  the  varying  de- 
mand will  frequently  cause  the  discharge  pressure  to  vary 
over  a  wide  range.  The  emptying  of  dry-docks  through  tur- 
bine pumps  presents  a  particularly  interesting  problem  of 
this  nature.  In  such  cases  it  will  be  found  that  when  the 
head  falls  off,  the  capacity  generally  Increases,  and  as  the  effi- 
ciency at  the  same  time  goes  down  rapidly,  the  load  in  most 
turbine  pumps  increases.  It  becomes  imperative,  therefore, 
that  the  electrical  engineer  should  know  what  this  overload 
amounts  to,  within  the  range  of  abnormally  low  head  liable 
to  occur,  and  the  duration  of  such  overloads. 

It  is  true  that  the  pump  manufacturers  are  beginning  to 
realize  that  this  characteristic  of  the  turbine  pump  makes  it 
unsuitable  for  electric  motor  drive,  and  that  they,  therefore, 
have  endeavored,  and  partially  succeeded,  in  "flattening"  the 
capacity  curve  over  a  considerable  range,  thereby  making  the 
horse-power  required  fairly  constant  between  the  same  limits; 
but  the  electrical  engineer  will  as  yet  seldom  meet  this  condi- 
tion, and  in  any  case  it  is  safe  to  remember  that  the  size  of 
the  motor  is  governed  by  capacity  at  low  rather  than  at  high 
head.  Where  no  information  in  this  respect  is  obtainable,  it 
is  safe  to  assume  the  relations  shown  in  the  diagram.  On 
account  of  the  efficiency  in  all  motors,  and  the  power  factor 
in  induction  motors,  being  lower  at  lighter  loads,  electrical 
engineers  should  use  every  opportunity  to  impress  upon  pump 
builders  the  desirability  of  designing  pumps  with  a  horse- 
power curve  as  flat  as  possible. 

Official  test  records  of  pumps  recently  furnished  the  U.  S. 
Government  for  dry-dock  purposes  will  soon  be  published,  and 
will  show  that  the  desired  constancy  in  load  has  been  reached 
almost  to  perfection.  In  these  pumps  the  vanes  of  the  im- 
pellers act  themselves  as  automatic  throttles,  so  to  speak,  re- 
stricting the  capacity  with  decreasing  head  so  that  the  energy 
consumed  is  kept  constant. 

It  is  often  left  to  the  electrical  engineer  to  determine  the 
horse-power  required  by  a  certain  pump  from  the  capacity  in 
gallons  per  minute,  total  head  in  feet  or  pounds  pressure  per 
square  inch,  and  the  efficiency  of  the  pump.  Frequently,  how- 
ever, the  head  given  in  the  specifications  does  not  include 
friction  in  the  water  pipes.  It  is  necessary,  of  course,  to 
make  allowance  for  this  factor  when  calculating  the  horse- 
power of  the  motor.  For  the  convenience  of  the  electrical 
engineer  who  meets  this  problem,  the  accompanying  table  is 
here  given,  showing  the  friction  head  in  feet  per  hundred  feet 
commercial  pipe  sizes  and  for  different  capacities.  The  num- 
ber of  U.  S.  gallons  delivered  per  minute  multiplied  by  S.3 
gives  the  pounds  of  water  handled  per  minute.  This  product 
multiplied  by  the  ^um  of  the  total  vertical  head  and  total 
friction  head  taken  from  the  table  gives  foot-pounds  work  done 
per  minute.  It  the  head  is  stated  as  composed  of  suction  lift 
and  pounds  of  pressure  delivered  by  the  pump,  it  Is  only  neces- 
sary to  remember  that  each  pound  corresponds  to  2.3  feet 
static  head.  As  one  horse-power  is  equivalent  to  raising  33,000 
pounds  one  foot  in  one  minute  against  the  force  of  gravity,  wo 
obtain  the  work  done  In  the  pump  expressed  in  horao-power 
by  dlviiilng  the   toot-pounds  just  calculated   by   33,000.     This 


^70 


MACHINERY 


December,  1909 


result  is  often  called  "water  horse-power."  A  final  division 
"by  the  efficiency  of  the  pump  gives  effective  horse-power  re- 
quired from  the  motor.  The  suction  lift  and  the  friction 
head  in  the  suction  pipe  added  together  must,  of  course,  be 
kept  as  far  below  the  theoretical  limit  of  32  feet  as  possible. 

The  second  consideration  that  must  be  given  serious 
thought  when  attempting  electric  drive  of  turbine  pumps  is 
that  of  starting.  Tlie  direct-current  motors  possess  such  re- 
markable qualities  in  this  respect  that  little  difficulties  are 
to  be  anticipated  in  their  application  to  turbine  pumps,  pro- 
vided they  have  the  proper  capacity  to  handle  the  load  under 
all  other  conditions.  The  great  majority  of  electrically-driven 
centrifugal  pumps  are,  however,  supplied  with  alternating 
■current.  An  induction  motor  of  sufficient  capacity  to  handle 
the  expected  load  will  also  start  the  pump  successfully,  pro- 
vided the  current  rush  Is  tolerated.  A  synchronous  motor,  on 
the  other  hand,  may  or  may  not  start  the  pump,  the  torque  of 
the  motor,  especially  with  certain  designs,  being  very  small 
until  synchronism  is  reached,  while  the  torque  required  by 
the  pump  grows  wath  the  square  of  the  velocity.     Just  before 


the  water  boiling  hot.  The  only  way  to  partially  relieve  the 
load  from  a  primed  pump  is  to  close  a  valve  in  the  discharge 
pipe  and  open  an  outlet  between  this  valve  and  the  pump, 
thus  discharging  close  to  the  pump  and  letting  the  water  go 
to  waste  during  the  period  of  starting.  In  the  case  of  a 
single-stage  pump,  however,  the  capacity  is  much  greater  at 
the  lower  head,  and  the  load  may  even  be  more  than  normal, 
as  pointed  out  before,  but  with  multi-stage  pumps  the  water 
passages  through  the  pump  do  not  allow  such  great  increase 
of  water  flow  as  would  correspond  to  the  extremely  low  head, 
and  although  it  might  be  thought  that  the  excess  energy 
would  be  converted  into  heat,  practice  shows  that  the  load  on 
the  motor  is  in  this  way  partly  relieved. 

It  is  evident  from  the  foregoing  that  the  synchronous  motor 
of  ordinary  design  when  applied  to  turbine  pumps  may  fail  to 
pull  into  synchronism.  As  the  starting  torque  in  a  synchron- 
ous motor  is  due  to  eddy  currents  and  hysteresis,  and  more  to 
the  former  than  to  the  latter,  it  follows  that  every  means  to 
increase  the  eddy  currents  improve  the  possibility  of  starting 
a  turbine  pump.     Thus  solid   steel  poles  are  far  superior  to 
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synchronism,  therefore,  is  the  critical  point  in  starting  turbine 
pumps.  The  best  remedy  for  this  trouble,  as  w^ell  as  for  ex- 
cessive starting  currents,  is  to  start  the  pump  empty  and 
prime  it  after  full  speed  has  been  reached.  Where  water  is 
not  delivered  to  the  pump  under  pressure,  this  may  be  ac- 
<;omplished  either  by  an  auxiliary  pump  of  the  rotary  type, 
or  an  ejector  where  steam  is  available,  in  both  cases  forcing 
the  supply  of  water  up  the  suction  pipe  into  the  pump. 

The  electrical  engineer  is  often  told  that  although  the  pump 
is  filled  with  water,  it  will  start  under  very  light  load,  be- 
cause a  check  valve  will  be  closed  either  in  the  suction  or  in 
the  discharge  pipe,  and  the  writer  has  seen  similar  statements 
■  in  specifications  issued  by  consulting  engineers  of  very  good 
standing.  The  truth  is,  however,  that  neither  of  these  ex- 
pedients improve  starting  conditions  at  all.  With  the  valve 
closed  in  the  suction  line,  the  pump  supports  the  ordinary 
water  column  just  the  same,  and  with  the  valve  closed  in  the 
discharge  line,  the  pump  creates  a  pressure  behind  the  valve, 
so  that  In  either  case  the  load  is  practically  normal,  and  the 
energy  consumed  is  transformed  into  heat,  which  soon  makes 


laminated  ones.  Some  manufacturers  provide  copper  rings 
around  the  pole  tips  for  the  same  purpose.  A  radical,  al- 
though expensive,  method  of  improving  the  laminated  pole 
motor,  is  to  provide  it  with  a  squirrel-cage  winding  in  the 
pole  faces,  thus  approximating  induction  motor  starting  char- 
acteristics. Owing  to  the  big  air  gap  and  consequent  leakage 
and  also  to  the  uneven  distribution  of  this  secondary  winding, 
the  torque  is  far  from  that  of  an  induction  motor. 

It  seems  that  where  synchronous  motors  are  desired  the 
best  solution  is  to  prime  after  starting.  It  would  also  seem, 
however,  that  where  high  starting  currents  are  not  objection- 
able, suflScient  starting  torque  may  be  obtained  in  synchronous 
motors  with  inherent  low  starting  torque,  without  the  highly 
expensive  squirrel-cage  winding,  by  supplying  a  starting  com- 
pensator capable  of  producing  about  25  per  cent  excess  volt- 
age. As  the  torque  increases  with  the  square  of  the  voltage, 
this  means  should  in  most  eases  prove  sufficient.  Precautions 
must  be  taken,  however,  to  make  the  change  from  one  voltage 
to  another  gradual  and  not  sudden,  so  as  not  to  overstrain 
the  windings. 
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METHODS   AND   TOOLS   USED  IN   METAL 
SPINNING 

C.  TUELLS 

Metal  splnnlnpT,  that  process  of  sluvt  metal  goods  manu- 
facturing which  deals  with  the  forming  of  slieot  metal  into 
circular  shapes  of  great  variety  by  means  of  the  lathe,  forms 
and  hand-tools,  is  full  of  kinks  and  schemes  peculiar  to  itself. 
It  Is  the  purpose  of  this  article  to  give  a  description  of  spin- 
ning In  general,  and  to  outline  some  of  the  methods  and  tools 
Ubcd  in  spinning  for  rapid  production. 

The  products  of  metal  spinning  are  used  in  a  great  many 
lines  of  manufacture.  Examples  of  ihis  work  are  chandelier 
parts,  cooking  utensils,  silver  and  brillania  hollow-ware,  auto- 
mobile lamps,  cane-heads  and  many  other  sheet  metal  spe- 
cialties. Brass,  copper,  zinc,  aluminum,  iron,  soft  steel,  and, 
in  fact  nearly  all  metals  yield  readily  to  the  spinner's  skill. 
At  best  spinning  is  physically  hard  work,  and  the  softer  the 
stock,  the  easier  and  quicker  the  spinner  can  transform  it  into 
the  required  product. 

There  arc  but  two  practical  ways  of  forming  pieces  of  sheet 
metal  into  hollow  circular  articles:  by  dies  and  by  spinning. 
By  far  the  cheapest  and  best  method  of  producing  quantities 
of  this  class  of  work  is  by  the  use  of  dies,  but  there  are  many 
cases  where  it  is  impractical  or  Impossible  to  follow  this 
course.  Dies  are  expensive  and  there  is  constant  danger  of 
breakage,    whereas    spinning    forms    are    easily    and    cheaply 


(lualltles),  allowing  the  use  of  four  or  five  different  speeds. 
Speed  Is  an  Important  factor  in  spinning.  Arbitrary  rules- 
for  spinning  speeds  cannot  be  given,  as  the  thicker  the  stock 
the  slower  must  be  the  speed;  thus  while  1/32-inch  iron  can 
bo  readily  spun  at  600  revolutions,  1/16-inch  Iron  would  neces- 
sitate reducing  the  speed  to  400  revolutions  per  minute.  Zinc 
spins  best  at  from  1,000  to  1,400  revolutions;  copper  works 
well  at  800  to  1,000;  brass  and  aluminum  require  practically 
the  same  speed,  from  800  to  1,200;  while  the  comparatively 
slow  speed  of  300  to  600  revolutions  is  effective  on  iron  and 
soft  steel.  Brlttania  and  silver  spin  best  at  speeds  from  800 
to  1,000  revolutions. 

One  of  the  essential  parts  of  the  spinning  lathe  is  the  T-rest. 
The  base  of  this  rest  is  movable  on  the  ways  of  the  lathe,  and 
it  has  at  the  side  nearest  the  operator,  a  stud  about  four 
inches  in  diameter  and  six  inches  high,  through  which  is 
swiveled  the  T-rest  proper.  As  the  illustration  shows,  pro- 
vision is  made  for  raising  and  lowering  the  rest,  and  the  entire 
rest  may  be  clamped  in  any  desired  position  by  means  of  the 
hand-wheel  shown  beneath  the  ways.  The  rest  proper  consists- 
of  an  arm,  12  to  1.5  inches  long,  similar  to  a  wood  turner's 
rest,  and  through  the  face  of  this  arm  are  from  twelve  to- 
sixteen  closely  spaced  %-inch  holes.  These  holes  are  to  re- 
ceive the  pin  against  which  the  hand  tools  are  held  while 
spinning.  The  pin  is  three  inches  long  and  of  %-inch  steel, 
turned  down  on  one  end  to  loosely  fit  the  holes  in  the  rest. 


Fig.  1.    Specimens  of  Metal  Spinning 


made  and  are  almost  never  damaged  by  use  beyond  a  reason- 
able amount  of  wear.  Thus  it  will  be  seen  that  when  the 
production  is  sm.all,  it  does  not  pay  to  make  costly  dies.  Again, 
the  styles  or  designs  of  many  articles  that  are  spun  are  con- 
stantly being  changed;  if  made  by  dies  each  change  would 
necessitate  a  new  die,  while  in  spinning  merely  a  new  wooden 
form  is  required — -and  sometimes  the  old  form  can  be  altered, 
costing  practically  nothing.  Still  other  advantages  of  spin- 
ning are  that  in  working  soft  steel,  a  much  cheaper  grade  may 
be  spun  than  can  be  drawn  with  dies;  beads  may  be  rolled  at 
the  edges  of  shells  at  little  expense;  experimental  pieces  may 
be  made  quickly,  and,  added  to  these  features,  comes  the  fact 
that  very  difficult  work  that  cannot  possibly  be  made  with 
dies  can  be  spun  with  comparative  ease.  It  must  not  be  con- 
strued from  the  above  that  spinning  is  to  be  preferred  to  die 
work  in  all  or  even  in  the  majority  of  cases,  because,  on  the 
contrary,  die  work  is  a  more  economical  method  of 
manufacture,  and  should  always  be  used  when  possible  on 
production  work.  The  cases  already  cited  are  merely  given 
to  point  out  some  of  the  instances  in  which,  for  economical 
reasons,  spinning  is  to  be  preferred  to  die  work. 

The  Spinning  Lathe 
Thr'  i)nncipal  tool  used  in  the  operation  of  spinning  Is  the 
spinning  lathe,  shown  in  Fig.  2.  While  in  many  respects  this 
machine  is  similar  to  any  other  lathe,  it  is  built  without  back- 
gears,  carriage  or  lead-screw,  is  very  rigid  in  construction, 
and,  on  the  whole,  very  much  resembles  a  spned  lathe.  Like 
other  lathes,  the  spinning  lathe  Is  fitted  with  u  cone  pulley 
(pretiTiitily    of    wood,    because   of    its    llglilncss    .■iiid    grliiplng 


Another  important  part  of  the  spinning  lathe  is  the  tail- 
center.  This  center  is  sometimes  the  ordinary  dead  center 
that  is  in  general  machine  shop  use,  but  nearly  all  spinners 
use  the  revolving  center,  shown  in  Fig.  3.  The  revolving 
center  is  %  inch  diameter  (without  taper)  and  about  six 
inches  long,  and  is  fitted  Into  the  socket  in  which  it  runs; 
this  socket  is,  in  turn,  fitted  to  the  taper  hole  in  the  tailstock. 
At  the  bottom  of  the  hole  in  the  socket  are  two  steel  buttons, 
hardened  and  ground  convex  on  their  faces.  These  buttons 
act  as  ball  bearings  and  reduce  friction  to  a  minimum. 

Forms  and  Chucks  for  Spinning' 

The  shape  of  a  shell  made  by  spinning  is  dependent  on  the 
foi'iii  or  chuck  upon  which  the  metal  is  spun.  Forms  are  used 
for  plain  spinning  where  the  shape  of  the  shell  will  permit  of 
Its  being  readily  taken  from  the  form  after  the  spinning  has 
been  completed;  but  when  the  shape  of  the  shell  is  such  that 
it  will  not  "draw,"  as  the  molders  say,  it  becomes  necessary  to- 
employ  sectional  chucks,  similar  to  the  one  shown  in  Fig.  5. 
Generally  speaking,  spinning  forms  are  made  of  kiln  dried 
maple.  After  being  bored  and  threaded  to  fit  the  lathe  spindle, 
the  spinner  turns  the  maple  block  to  agree  with  a  templet 
shaped  in  outline  to  the  samiile  shell.  When  no  sample  is 
furnished,  the  templet  must  be  laid  out  from  the  sketch  or 
drawing;  in  either  case  proper  allowance  is  made  for  the 
thickness  of  the  stock.  When  large  quantities  of  shells  nro 
to  be  spun,  all  alike,  the  form  is  sometimes  made  of  lignum 
vitffi.  Another  method  is  to  turn  the  maple  form  small  enough 
so  that  one  shell  may  be  spun  and  cemented  to  It  and  then 
this  metal-ciised  form  is  useil  lo  .spin  llie  balance  of  Die  slu'lls. 


272 


MACHINERY 


December,  1909 


For  continuous  spinning,  forms  are  made  of  cast  iron  or  steel, 
wtich  of  course  makes  a  most  satisfactory  surface  to  spin  on 
and  gives  indefinite  service. 

A  sectional  or  "split"  chuck,  as  it  is  sometimes  called,  is, 
as  the  name  implies,  a  spinning  chuck  or  form  which  may  be 
taken  apart  In  sections  after  the  shell  has  heen  spun  over  it. 
As  before  stated,  this  class  of  spinning  chuck  is  only  used 
when  the  finished  shell  could  not  be  removed  from  an  ordinary 
form  after  spinning.  After  a  shell  has  been  spun  over  a  sec- 
tional chuck,  the  shell  and  the  sections  of  the  chuck  are 
together  pulled  lengthwise  from  the  core  of  the  chuck.  Then, 
starting  with  the  key  section,  it  Is  an  easy  matter  to  remove 
each  section  from  the  inside  of  the  shell.  As  the  section¥  are 
removed,  they  are  replaced  upon  the  core,  slipped  under  the 


Fig.  2.     Spinning  Lathe 

retaining  flange  and  the  chuck  is  ready  for  spinning  a  new 
shell.  The  whole  operation  of  removing  and  replacing  the 
sections  of  a  chuck  takes  less  time  than  it  does  to  tell  it,  and, 
as  the  sections  are  of  different  sizes,  it  is  easy  to  replace 
them  in  the  proper  order.  Like  other  forms,  sectional  chucks 
are  made  of  wood  or  metal,  according  to  the  requirements  of 
the  job.  The  core  and  retaining  ring  are  first  made  from  one 
piece  and  then  the  sections  are  turned  in  a  continuous  ring 
and  split  with  a  fine  saw.  In  some  cases  it  is  necessary  to 
add  a  small  piece  to  the  last  section  to  make  up  for  the  stock 
lost  in  splitting  the  sections. 

Another  kind  of  sectional  chuck,  known  to  the  trade  as  a 
"plug"  (shown  in  Fig.  7)  is  used  extensively  in  some  shops 
in  cases  where  the  shell  must  have  projections  or  shoulders 
at  both  ends,  and  no  bottom  to  the  shell  is  required.  In  mak- 
ing the  plug,  which  is  always  in  two  parts,  the  first  half  is 
turned  to  take  the  shell  from  one  end  to  the  center  of  the 
smallest  diameter.  Into  the  end  of  this  part  is  bored  a  hole 
to  which  is  fitted  the  end  of  the  second  part,  which  is  after- 
wards turned  to  fit  the  shell.  Over  this  two-part  plug  the 
shell  is  spun;  then  the  bottom  of  the  shell  is  cut  out  and  the 
first  halt  of  the  plug  removed  thus  allowing  the  shell  to  be 
withdraw^n.  The  first  part  is  then  replaced  and  the  plug  is 
ready  for  use  again.  Fig.  6  shows  a  method  of  spinning 
difficult  shells  that  ordinarily  would  require  a  sectional  chuck. 
The  shell  shown  at  the  left  of  Fig.  6  is  first  spun  as  far  as 
the  bulged  part  on  an  ordinary  form  that  ends  at  this  point. 
Then  after  annealing,  it  is  replaced  on  the  form  and  while 
another  operator  holds  the  wooden  arm,  supported  with  a  pin 
in  the  T-rest,  the  spinner  forms  the  metal  around  the  bulge- 
shaped  end  of  the  arm.  The  arm,  being  stationary  on  the 
inside  of  the  shell,  acts  as  a  continuation  of  the  spinning  form, 
and  by  this  method  as  good  a  shell  is  obtained  as  could  be 
spun  with  a  sectional  chuck. 

For  spinning  operations  upon  tubing  or  press-drawn  tubes, 
steel  arbors  are  generally  used.     Tubing  may  be  readily  spun 


upon  an  arbor  and  It  can  be  reduced  or  expanded  to  comply 
with  the  shape  of  shell  required  much  more  quickly  than  the 
shell  could  be  spun  from  the  blank. 
Followers 
For  holding  the  sheet  metal  blank  to  the  spinning  form,  a 
block  of  wood  known  as  the  follower,  is  used  (see  Fig.  4). 
Followers  are  made  to  suit  the  shape  of  the  work  with  which 
they  are  to  be  employed,  always  being  made  with  the  largest 
possible  bearing  on  the  work;  thus  a  shell  with  a  flat  bottom 
twelve  inches  in  diameter  would  be  turned  with  the  aid  of  a 
follower  having  an  H%-inch  face;  while  a  shell  with  a  4-inch 
face  would  take  a  follower  with  a  STs-inch  face.  All  shells 
do  not  have  flat  bottoms,  consequently,  in  spinning  such  as  do 
not,  it  becomes  necessary  to  employ  hollow  followers.  Hollow 
followers  have  their  bearing  surfaces 
turned  out  to  fit  the  ends  of  the  forms 
with  which  they  are  to  be  used.  In  prac- 
tice, the  blank  is  held  against  the  end  of 
the  spherical  form  with  a  small  flat  fol- 
lower until  enough  of  the  shell  has  been 
spun  to  admit  of  the  hollow  follower 
being  used.  All  followers  are  made  with 
a  large  center  hole  in  one  end  to  receive 
the  revolving  tail-center. 

In  starting  to  spin  a  difficult  shell  it 
sometimes  happens  that  the  necessarily 
small  follower  will  not  hold  the  blank. 
To  prevent  this  slipping,  the  face  of  the 
follower  is  covered  with  emery  cloth. 
Often,  however,  on  rough  work,  the  spin- 
ner will  not  stop  to  face  the  follower,  but 
will  make  a  large  shallow  dent  at  the 
center  of  the  blank;  the  extra  pressure 
required  to  force  the  metal  against  the 
form  will  usually  overcome  the  slipping 
tendency. 

Hand  Tools 
Hand  tools,  in  great  variety,  form  the 
principal  asset  of  the  spinner's  kit.  Spin- 
ning tools  are  made  of  tool  steel  forged  to 
the  required  shapes,  and  are  hardened  and  polished  on  the 
"business"  end.  The  round  steel  from  which  they  are  made 
varies  from  %  inch  to  1%  inch  in  diameter,  according  to  the 
class  of  work  upon  which  they  are  to  be  used.  The  length 
of  a  spinning  tool  is  about  2  feet,  and  it  is  fitted  into  a  wooden 
handle  2  inches  diameter  and  IS  inches  long,  making  the  total 
length  of  the  handled  tool  about  3  feet,  as  shown  in  Fig.  8. 
As  the  spinner  holds  this  handle  under  the  right  armpit,  he 


Figs.  3  and  4.    Revolving  Center  and  Three  Types  of  FoUowers 

secures  a  great  leverage  upon  the  work  and  is  better  able  to 
supply  the  physical  power  required  to  bring  the  metal  to  the 
desired  shape. 

The  commonest  and  by  far  the  most  useful  of  the  spinning 
tools  is  the  combination  "point  and  ball"  which  together  with 
a  number  of  other  tools,  is  shown  in  Fig.  10.  This  tool  is  used 
in  doing  the  bulk  of  the  spinning  operations — for  starting  the 
work  and  bringing  it  approximately  to  the  shape  of  the  form. 
Its  range  of  usefulness  is  large  on  account  of  the  many  differ- 
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ent  shapes  that  may  be  utilized  by  merely  turning  the  tool  In 
8  dlfferont  direction.  Next  In  Importance  comes  the  flat  or 
siiiootliing  tool  which,  as  the  name  implies,  is  for  smoothing 
llio  shell  nnd  finishing  any  rough  surfaces  left  by  the  point 
iiud  ball  tool.  The  fishtail  tool,  so  named  from  its  shape,  Is 
used  principally  in  flaring  the  end  of  a  shell  from  the  inside, 
"spinning  on  air"  as  it  is  sometimes  termed.  This  tool  Is  used 
to  good  advantage  In  any  place  where  it  Is  necessary  to 
stretch  the  metal  to  any  extent,  and  Its  thin  rounding  edge 
proves  useful  in  setting  the  metal  Into  corners  and  narrow 
grooves.  Other  tools  are  the  ball  tool  which  is  adapted  to 
flnlshlng  curves;  the  hook  tool,  used  on  inside  worli;  and  the 
beading  tool  which  is  needed  in  rolling  over  a  bead  at  the 
edge  of  a  shell  when  extra  strength  or  a  better  finish  is 
desired. 

When  much  beading  of  one  kind  Is  being  done,  a  large  heavy 
pair  of  round-nose  pliers  (Fig.  11)  with  the  jaws  bent  around 
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Fig.  6.    Sectional  Spinning  Chuck 

in  a  curve  and  sprung  apart  enough  to  allow  for  the  thickness 
of  the  metal  proves  to  be  a  handy  tool.  After  the  edge  of  the 
shell  has  been  flared  out  to  start  the  bead,  the  pliers  are 
opened  enough  to  admit  the  metal  and  then  closed  and  the 
stock  guided  around  to  form  the  bead  as  far  as  possible.  In 
this  way  the  larger  part  of  a  bead  is  rapidly  formed;  one  jaw 
of  the  plier  acting  as  a  spinning  tool  and  the  other  correspond- 
ing to  the  back-stick.  During  this  operation,  the  pliers  are, 
of  course,  supported  by  being  held  against  the  T-rest. 

Closely  allied  with  these  spinning  tools  are  two  other  tools 
(also  shown  in  Fig.  10)  known  as  the  diamond  point  and  the 
skimmer.  The  diamond  point  is  for  trimming  the  edges  of 
the  shell  during  the  spinning  operation  and  for  cutting  out 
centers  or  other  parts  of  the  work.  The  skimmer  is  for  clean- 
ing up  the  surface  of  a  shell,  removing  a  small  amount  of 
metal  in  doing  so,  the  amount  depending  upon  the  skill  the 
spinner  used  in  the  spinning  proper. 

When  the  bottoms  are  to  be  cut  from  a  large  number  of 
shells  and  it  is  necessary  that  they  be  cut  exactly  alike,  a  tool 
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Quick  Method  of  Spinning  Difficult  Shell  without  Sectional 
Chuck,  and  Spinning  on  Plugs 


known  as  a  swivel  cutter  is  used.  This  tool  (see  Fig.  9)  is 
simply  an  iron  bar  with  a  cutter  on  one  end,  which  swivels 
near  the  center  around  a  pin  in  the  T-rest;  thus  by  a  slight 
movement  of  tlio  arm  the  cutter  is  brought  up  to  the  work, 
cutting  a  piece  from  the  shell  of  exaclly  the  same  size  each 
time. 


The  Spinning  Operation 

In  order  to  make  clear  the  successive  steps  In  spinning,  let 
us  briefly  consider  the  making  of  a  copper  head-light  reflector, 
and  the  way  the  work  is  handled  when  a  few  hundred  pieces 
are  to  be  made. 

By  trial  spinning,  the  size  of  the  blank  required  for  one  of 
the  reflectors  is  determined,  and  with  the  square  shears  the 
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Pigs.  8  and  9.    Handled  Spinning  Tool  and  Swivel  Cutter 

copper  sheets  are  cut  into  pieces  an  eighth  of  an  inch  larger 
each  way.  These  squares  are  then  taken  to  the  circular  shears 
and  cut  to  round  shapes  ready  for  the  spinning  lathe.  The 
spinning  form,  of  kiln  dried  maple,  is  screwed  to  the  spindle 
and  the  belt  thrown  to  that  step  of  the  cone  pulley  which  will 
bring  the  speed  nearest  to  1,200  revolutions.  From  the  stock 
room  a  follower  Is  selected  whose  face  will  nearly  cover  the 
bottom  of  the  form.  It  Is  now  "up  to"  the  spinner.  Holding 
a  blank  and  also  the  follower  against  the  end  of  the  form,  he 
runs  the  tail-center  up  to  the  center  in  the  follower  just  hard 
enough  to  hold  the  blank  in  place.  Then,  starting  the  lathe, 
he  centers  the  blank  by  lightly  pressing  against  its  edge  a 
hard  wood  stick.  As  soon  as  It  "lines  up"  he  runs  the  center 
up  a  little  harder  and  clamps  it  in  place.  Some  spinners  will 
"hop  in"  a  blank  with  the  lathe  running,  but  this  is  dangerous 
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Pig.  10.    Hand  Tools  of  Various  Forms  used  in  Spinning 

practice  and  sometimes  the  blank  will  go  sailing  across  the 
room.  Often  this  happens  in  truing  up  the  blank  and  for  this 
reason  It  is  considered  advisable  to  have  a  wire  grating  at  the 
further  side  of  the  lathe  to  prevent  serious  accidents;  for  a 
sheet  metal  blank  is  a  dangerous  missile  traveling  at  the  high 
rate  of  speed  which  Is  Imparted  to  it  by  the' lathe. 

With  a  piece  of  beeswax  (soap  is  sometimes  used  for  econom- 
ical reasons)  the  spinner  lightly  rubs  tlie  rapidly  revolving 
blank  and  then  adjusts  the  pin  In  the  T-rest  to  a  point  near 
enough  to  the  blank  to  obtain  a  good  leverage  with  the  spin- 
ning tool.  Holding  the  handle  of  his  point  and  ball  tool 
under  his  right  armpit  and  using  the  tool  as  a  lever  and  ths 
l)ln  on  the  rest  as  a  fulcrum,  he  slowly  forces  the  metal  disk 
back  In  the  direction  of  the  body  of  the  form;  never  allowing 
the  tool  to  rest  in  ons  spot,  but  constantly  working  it  in  and 
out,  applying  the  pressure  on  the  way  out  to  the  edge  of  the 
disk  and  letting  up  as  he  comes  back  for  a  new  stroke.  In 
the  meantime  his  left  hand  Is  busy  holding  a  short  piece  of 
hard  wood  (called  the  back-stick),  firmly  ngainet  the  reversr 
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side  of  the  metal  at  a  constantly  changing  point  opposite  the 
tool.  The  object  of  the  back-stick  is  to  keep  the  stock  from 
wrinkling  as  it  is  stretched  toward  the  edge  of  the  disk. 
Wrinkles  cause  the  metal  to  crack  at  the  edges  and  for  this 
reason  they  must  be  kept  from  the  stock  as  much  as  possible. 
After  a  few  strokes  of  the  spinning  tool  have  been  taken,  the 
shell  will  appear  about  as  shown  at  B,  Fig.  12.  and  at  this 
point,  it  is  necessary  to  trim  the  shell  at  the  edges  with  the 
diamond-point  tool.  Trimming  is  required  because  spinning 
stretches  the  stock  and  the  resulting  uneven  edge  will  cause 
splits  in  the  metal  if  it  is  not  trimmed  occasionally.  As  a  car- 
penter is  known  by  his  chips,  so  a  spinner  Is  known  by  the 
way  his  work  stretches.  While  the  even  pressure  of  a  good 
spinner  will  stretch  the  stock  very  little,  the  uneven  pressure 
of  the  ine.xperienced  man  will  lead  him  into  all  sorts  of  trouble 


Fig.  11.    Spinner's  Pliers 

on  account  of  the  way  the  stock  will  go.  In  either  case  the 
metal  always  stretches  least  in  the  direction  in  which  the 
sheet  stock  was  originally  rolled,  consequently  giving  the  edge 
a  slight  oval  shape.  In  trimming  zinc,  the  spinner  holds  a 
"swab"  of  cloth  just  above  the  diamond  point,  to  prevent  the 
chips  from  flying  into  his  face  and  eyes — or  those  of  his 
neighbors.    With  other  metals  the  swab  is  unnecessary. 

The  reflector  is  now  taking  shape.  With  each  successive 
stroke  the  spinner  sets  a  little  more  of  the  metal  against  the 
form.  Not  only  does  spinning  stretch  the  metal,  but  it  hard- 
ens it  as  well;  therefore,  al  the  stage  C  it  becomes  necessary 
to  anneal  the  partially  completed  reflector,  which  is  done  by 
heating  it  to  a  low  red  in  a  gas  furnace.  In  running  through 
a  lot  of  shells,  the  common  practice  is  to  spin  them  all  as  far 
as  possible  without  annealing  and  after  annealing  the  whole 
lot,  to  complete  the  spinning. 

After  replacing  the  shell  upon  the  form,  it  is  trimmed  and 
wprked  further  along  the  form,   gradually  assuming  the  ap- 
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Fig.  12.    Successive  Steps  in  Spinning  a  Reflector 

pearance  shown  at  D.  At  this  time,  the  spinner  goes  back  to 
the  small  radius  at  the  front  end  of  the  shell  and  with  a  ball 
tool  he  closes  the  annealed  metal  hard  down  against  the  form, 
for  the  spinning  has  tended  to  pull  the  stock  slightly  from 
the  form  at  this  point.  The  body  of  the  reflector  Is  now  prac- 
tically completed  and  the  spinner  directs  his  attention  to  roll- 
ing the  bead  at  the  outside  edge.  Slowly  he  begins  to  roll  the 
edge  of  the  shell  back,  using  his  hook  tool  to  complete  the 
bead  as  far  as  possible  and  exercising  care  to  keep  the  back- 
stick  firmly  against  the  metal  so  as  to  keep  the  wrinkles  out. 


Now,  with  the  diamond  point,  he  gives  the  edges  a  final  trim 
and  with  the  beading  tool  closes  down  the  bead  snugly  against 
the  rest  of  the  shell,  as  shown  at  E.  Lastly,  the  swivel  cutter 
is  placed  in  the  proper  hole  of  the  T-rest  and  a  turn  of  the 
tool  cuts  out  the  center  to  the  exact  size,  and  the  reflector  is 
completed.  It  any  burrs  or  rough  places  remain  they  are 
easily  removed  at  this  time  with  the  skimmer  or  diamond 
point  and  a  little  emery  cloth  gives  the  shell  a  finished  ap- 
pearance. 

Referring  to  the  illustration  Fig.  1,  A,  B  and  C  represent 
the  three  most  important  stages  of  spinning  a  shell  like  that 
shown  at  C.  Annealing  is  necessary  between  steps  A  and  B. 
D  is  a  shell  spun  upon  a  form  of  the  plug  variety,  and  E  and  F 
are  two  views  of  a  shell  spun  after  the  method  shown  in 
Fig.  6,  F  being  the  completed  shell.  G  illustrates  a  very  diffi- 
cult shell  to  spin,  on  account  of  the  small  follower  that  must 
be  used;  the  length  of  the  small  diameter  also  adds  to  the 
diaiculty.  H  shows  a  shell  that  must  be  spun  upon  a  sectional 
chuck,  while  7  is  a  plain  easy  job  of  ornamental  spinning. 
The  ball  shown  at  J  was  spun  from  one  piece  of  aluminum 
and  it  is  more  of  a  curiosity  than  a  specimen  of  practical 
spinning.  It  was  first  spun  over  a  form  that  would  leave 
one-half  of  the  ball  complete  and  the  stock  for  the  other  half 
straight  out  like  a  short  tube.  Next  a  wooden  split  chuck 
was  made,  hollowed  out  to  receive  the  finished  end  of  the  ball 
and  the  open  end  was  gradually  spun  down  and  in  until  the 
ball  was  complete  with  but  a  1/16-lnch  hole  at  the  finish.  This 
hole  was  plugged  and  the  hollow  ball  was  done. 

While  the  operation  of  spinning  is  a  comparatively  simple 
one  to  describe,  it  is  not  easily  learned,  and  to-day  good  all- 
around  spinners  are  hard  to  find.  The  limits  of  accuracy  are 
not  as  closely  defined  as  in  straight  machine  work,  but  there 
are  times  when  good  fits  are  absolutely  necessary,  as  in  cases 
where  two  shells  must  slip  snugly  together.  In  this  article 
we  have  taken  up  only  the  plain  every-day  kind  of  spinning, 
and  were  we  to  follow  its  work  in  the  gold  and  silversmith's 
trade,  we  would  see  It  evolve  into  a  fine  art.  In  order  to  insure 
really  good  work  coming  from  the  spinning  lathe,  there  is  a 
wide  range  of  knowledge  that  the  spinner  must  have.  That 
knowledge   may   be   brought   together   and   summed   up  by  a 

single  word — judgment. 

*    *    * 

A  STEAM  BOILER  INCIDENT 
Seventeen  years  ago  an  enterprising  farmer  living  near 
Boston  purchased  a  portable  steam  pump  to  ^  ater  his  farm. 
Every  summer  he  has  had  one  of  the  young  men  in  the  neigh- 
borhood run  it,  under  the  supervision  of  Mike,  the  foreman, 
whose  word  was  law.  Tliis  summer  the  boiler  leaked  so  badly 
that  the  facts  came  to  my  attention.  The  boiler  tubes  became 
so  overheated  and  loosened  that  there  was  not  a  single  one 
which  was  tight.  In  former  years  when  they  leaked  badly, 
Mike,  with  a  hammer  and  chisel,  would  calk  them  until  they 
were  fairly  tight.  Several  years  ago  the  steam  gage  was 
stolen,  and  since  that  time  the  "engineer"  estimated  the  pres- 
sure by  the  rate  the  pump  worked  with  the  throttle  wide 
open.  How  he  estimated  it  when  the  pump  was  not  working 
was  not  made  clear  to  me.  The  water  used  in  the  boiler  was 
the  same  as  that  used  in  the  pump,  and  it  came  from  a  dirty 
frog  pond.  Small  fish  and  eel  grass  were  continually  thrown 
out  of  the  discharge  nozzle  of  the  pump  and  the  natural  infer- 
ence was  that  they  were  just  as  frequently  thrown  into  the 
boiler.  The  water  glass  was  so  dirty  that  even  if  there  had 
been  any  water  in  it  it  could  not  have  been  seen;  as  Mike 
explained,  "It  was  so  stuck  up  with  mud  that  you  couldn't 
ever  depend  on  it." 

Once  (long  ago)  Mike  opened  a  hand  hole  to  clean  out  the 
boiler,  but  as  he  said,  "there  was  such  a  mess  in  there  that  it 
would  have  taken  a  whole  day  to  clean  it  out,  and  what  was 
the  use.  since  it  was  running  all  right  as  it  was" — and  the 
mud  stayed  in  there.  In  all  these  seventeen  years  no  repairs 
have  been  made  to  the  boiler,  it  has  never  been  inspected,  the 
inside  has  aever  been  cleaned,  its  safety  valve  and  steam  gage 
(when  it  had  one)  have  never  been  tested,  and  it  has  never 
had  anyone  with  a  license  to  run  it.  In  spite  of  all  this,  the 
owner  refuses  to  have  any  repairs  made,  saying  that  "it  Isn't 
worth  it,  and  as  long  as  it  will  pump  water,  let  it  alone  and 
don't  fool  with  it."  E.  M.  S. 
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MANUFACTURING   AUTOMOBILE   EQUAL- 
IZING  GEARS* 


A  TYPICAL  EXAMPLE  OF  GOOD  DESIGN  AND  SHOP 
PRACTICE 

RALPH  K.  PLANDERSt 

There  is  always  some  question  in  the  mind  of  the  editor  as 
to  the  interest  of  his  readers  in  descriptions  of  typical  shop 
operations.  There  are  occasional  operations  of  particular 
interest  owing  to  tlie  accuracy  required,  the  novel  principles 
employed,  or  unusual  difficulties  to  be  overcome;  about  such 
material  there  is  no  doubt.  This  present  article,  on  the  other 
hand,  deals  with  operations  which  do  not  present  these  un- 
usual or  spectacular  features,  yet  the  writer  feels  that  they 
have  a  value  derived  from  the  fact  that  they  are  closely  re- 
lated to  the  operations  which  produce  the  bulk  of  the  product 
of  the  machine  shops  of  the  country;  for  that  reason  they 
should  attract  the  attention  of  mechanics  interested  in  accu- 
rate and  economical  work.  In  the  particular  case  with  which 
this  article  deals,  we  are  able  to  describe  and  adequately  illus- 
trate the  operations  from  beginning  to  end,  for  making  a 
complete,  compact  machine  unit — a  differential  or  equalizing 
gear  for  automobile  use.  The  completeness  of  the  job  gives  it 
a  suggestive  value  that  would  not  be  offered  by  a  series  of 
miscellaneous  operations,  however  Interesting.  The  value  of 
this  description,  however,  does  not  depend  on  its  completeness 


Kig,   I.     The  EqualizinjJT  Oear  Complete,  wnth  Bevel  Ciear  and  Pinion,  as 
used  in  the  Stevens-Duryea  Automobile 
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alone,  as  many  of  the  specific  shop  operations  give  evidence 
of  a  high  degree  of  manufacturing  ability. 

Description  of  the  Equalizing-  Gear 
Figs.  1,  2  and  3  show  assembled,  dismantled  and  detail  views, 
respectively,  of  an  equalizing  or  differential  gear,  designed 
by  Mr.  A.  A.  Fuller,  of  the .  Providence  Engineering  Works, 
Providence,  R.  I.  The  determining  feature  of  this  design  is 
the  necessity  for  getting  a  maximum  of  strength  and  effective- 
ness in  a  minimum  of  space — coupled,  of  course,  with  reason- 
able cost  of  manufacture.  This  problem  was  attacked  by  sci- 
entific analysis.  It  was  possible,  without  great  difficulty,  to 
obtain  reasonable  strength  in  the  casing  which  contains  the 
equalizing  gearing.  The  crucial  point  was  in  the  design  of 
the  equalizing  gears  themselves.  In  determining  the  propor- 
tions of  the  gears,  curves  were  drawn  showing  the  strength 
of  the  teeth  for  lay-outs  of  varying  pitch  and  number  of  teeth, 
arranged  to  he  contained  within  a  casing  of  a  given  diameter. 
The  strength  and  bearing  area  of  the  pivots,  and  the  strength 
of  the  pinions  as  limited  by  the  thickness  of  the  shell  between 
the  bottom  of  the  tooth  and  the  bore,  had  also  to  be  reckoned 
with.  The  tooth  shapes  were  not  confined  to  standard  forms, 
but  various  pressure  angles  and  heights  of  addendum  were 
investigated.  By  comparing  the  curves  for  various  possible 
designs,  a  certain  pitch,  number  of  teeth  and  shape  of  tooth 
for  the  various  gears  were  foimd  for  each  diameter  of  casing, 
so  proportioned  that  if  any  of  the  dimensions  were  changed, 
the   mechanism   became    weaker    Instead   of   stronger.     These 

•  I''ni'    further    description    of    this    t.vpe    of   tllfTerentlnl    Bcnilng,    sec 
October  nuniliiT  nf  Maimineuy,  pngc  84,  enKlnenliiB  eilltlnn, 
t  AimoclBte  KrUloi-  of  Machinrry. 


pro|iiirli(ins,  wnrked  iiilo  a  design  satisfactory  in  odier  par- 
liculars,  liave  been  adopted  as  standard,  and  the  makers  feel 
conlideut  that  it  is  imiiossible  to  enclose  in  the  same  space 
gears  of  greater  strength  than  they  are  offering  in  the  design 
illustrated  herewith.  As  this  confidence  is  based  on  mathe- 
matical calculations  and  has  been  further  tested  by  many 
months  of  experience,  it  seems  reasonable  that  they  should 
hold  to  it. 

Referring  particularly  to  Fig.  3,  the  mechanism  is  contained 
within  case  B  and  covers  A  and  A'.     It  revolves  in  the  rear 


Fig-  2.    A  Small  Size  of  Equalizing  Gear  Dismantled  to  sho\p  Construction 

axle  gear  casing  on  ball  bearings,  mounted  at  the  ends  of 
casings  A  and  A',  and  the  driving  bevel  gear  is  carried  on 
the  periphery  of  case  B,  to  which  it  is  clamped  by  hex-head 
screws  H.  The  pivots  E  are  riveted  into  the  flanges  of 
covers  A  and  A',  three  in  one  side  and  three  In  the  othfer. 
These  pivots  carry  pinions  F  and  F'  meshing  with  geai's  C 
and  C;  the  latter  run  in  bronze  bushings  D  and  D'  forced 
into  the  two  covers,  and  are  provided  with  broached  squai'e 
holes  by  which  the  floating  wheel  shafts  are  driven.  As 
will  be  seen  in  Fig.  2  in  connection  with  Fig.  3,  gear  C 
meshes  with  pinion  F'.  which  also  meshes  with  pinion  F.  the 
latter  in  turn  engaging  gear  C.  Thus,  when  gear  C  is 
turned,  gear  C  is  revolved  in  the  opposite  direction,  and  nee 
versa,  thus  forming  a  spur  gear  differential  mechanism. 

Attention  may  be  called  to  some  of  the  features  which  make 
for  strength  in  this  design.     It  will  be  seen,  for  instance,  that 


Fig.  3,     Details  of  Construction  of  the  7-lnch  Equalizing  Gear 

the  gears  have  teeth  of  special  shape  and  of  very  coarse  pitch 
and  few  numbers  ot  teeth.  Tha  pinions  have  eight  teeth  and 
the  gears  sixteen  each.  In  designing  the  mechanism  by  analy- 
sis, as  described.  It  was  found  that  this  construction  was 
nesessary  for  strength.  Older  designs  of  this  kind,  more  com- 
monly met  with,  in  which  the  pinions  are  smaller  in  propor- 
tion to  the  gears,  have  repeatedly  iiroved  their  weakness  by 
breakage. 

Mention  should  also  be  made  of  the  solid  way  in  which  the 
parts  comiiosing  the  casing  are  fastened  together.  The  cas- 
ing B  is  provided  with  tongues  locking  Into  the  grooves  cut  In 
covers  A,  so  that  the  strain  of  transmission  is  taken  on  these 
Interlocking  memliers  and  does  not  depend  on  the  biilts,  dowel 
pins  or  similar  imrts.     So  far  as  I  his  tor.slonal  strain  is  con- 
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cerned.  the  casing  is  as  strong  as  it  it  were  made  of  solid 
metal — an  impossible  construction,  of  course.  Through  bolts 
and  nuts  G  and  W  clamp  the  whole  casing  firmly  together. 

The  proper  meshing  of  the  bevel  gears  can  be  controlled  by 
shifting  the  whole  casing  axlally  In  its  bearings.  Nuts  are 
mounted,  for  this  purpose,  one  on  the  threaded  diameter  of 
A  and  the  other  at  the  same  point  on  A'.  By  loosening 
one  and  tightening  the  other  the  teeth  of  the  gears  can  be 
brought  more  closely  into  contact,  or  vice  versa. 

The  provisions  for  oijing  should  be  noted.  The  casing  in 
the  rear  axle  is  provided  with  a  bath  of  oil  in  which  the  bevel 
gears  run.  Three  holes  cut  in  the  exterior  of  B  (not  shown 
in  Fig.  2,  but  visible  in  the  detail  views  of  the  operations  in 
Fig.  4,  and  at  the  right  of  Fig.  5,  where  these  holes  are  being 
drilled)  admit  oil  from  this  bath  into  the  interior  spur  gears. 
Pivots  E  and  pinions  F  are  grooved,  as  are  also  gears  C  and 
C,  permitting  a  flow  of  oil  through  the  whole  structure,  kept 
in  constant  motion  through  the  revolving  of  the  parts. 

In  describing  the  manufacture  of  this  device  we  will  take 
up  each  part  in  turn.  The  manufacture  of  the  bevel  foars 
will  not  be  described  in  detail,  as  their  design  is  determined 
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Fig.  4-    Millmg  the  Driving  Tongues  in  the  Gear  Case — Second  Operation 

by  the  maker  of  the  car  in  which  the  device  is  to  be  installed. 
The  first  part  to  be  considered  will  be  the  gear  case,  shown  at 
B  in  Fig.  3. 

Operations  In  the  Manufacture  of  the  Gear  Case 
The  case  is  made  from  a  malleable  Iron  casting  on  which 
the  first  operation,  naturally,  is  that  of  snagging  to  remove 
fins,  gates,  etc.  The  second  operation  is  performed  in  the 
Jones  &  Lamson  flat  turret  lathe,  of  which  large  use  is  made 
in  -this  shop.  The  casting  is  placed  in  the  chuck  of  the  ma- 
chine with  the  flange  outward.  In  this  operation  the  hole 
is  finished  to  size,  the  flange  is  turned,  and  the  projecting  end 
is  faced.  The  regular  equipment  is  used  for  this  purpose,  the 
only  special  tools  being  gages  for  the  inside  diameter  of  the 
hole  and  the  outside  diameter  of  the  flange. 

In  the  third  operation,  performed  in  the  same  machine, 
the  part  is  grasped  by  the  finished' flange  in  special  soft  chuck 
jaws,  which  have  been  turned  in  place  to  fit  the  diameter  they 
are  to  receive.  Tbis  gives  assurance  that  the  work  done  in 
this  operation  will  be  true,  within  reasonable  limits,  with  the 
cuts  previously  taken.  Regular  flat  turret  lathe  equipment  is 
used  for  this  operation  as  well,  suitable  gages  of  simple  con- 
struction being  provided.  The  next  operation,  shown  at  the 
right  of  Fig.  5.  is  drilling  the  three  holes  which  admit  oil  to 


the  interior  of  the  case.  This  jig  is  of  the  simplest  possible 
construction,  consisting  of  a  knee  with  a  turned  seat  on  which 
the  work  is  placed,  and  an  overhanging  lug  carrying  a  drill 
bushing.  A  clamp  provides  for  holding  the  work,  and  a  plug, 
entering  a  suitably  located  hole  in  the  seat,  provides  means 
for  indexing  the  second  and  third  holes  drilled,  from  the  one 
previously  completed.  The  other  operation  shown  in  this 
engraving  will  be  described  later  on. 

The  tongues  which  interlock  with  the  grooves  in  covers  A,  A' 
(see  Fig.  3)  have  next  to  be  milled.  The  fixture  for  doing 
this  is  shown  in  use  in  Fig.  4.  It  consists  of  a  base  provided 
with  an  index  plate  and  a  revolving  table,  by  means  of  which 


Fig.  5.     DriUing  the  Three  Oil  Supply  Holes  in  the  Case  (see  Fixture  at 
the  Right).-and  Drilling  the  Bolt  and  Pivot  Holes  in  the  Cover 

the  work  may  be  indexed  step  by  step  to  cut  the  various 
tongues.  These  are  shaped  by  straddle  mills  which  form  the 
opposite  sides  of  the  tongues  parallel,  so  that  they  fit  into  cor- 
responding grooves  milled  into  the  covers  by  a  straight-sided 
cutter.  In  the  operation  illustrated,  tongues  have  been  cut  on 
one  side  of  the  casing,  which  is  located  in  its  seat  in  the  fix- 
ture by  the  interlocking  of  these  tongues  with  grooves  pro- 
vided to  receive  them  as  shown.  This  assures  alignment  of 
the  cuts  on  each  edge  of  the  case.  In  the  first  operation  the  un- 
cut edge  of  the  work  is  simply  set  down  onto  this  seat.  It  is 
held  down  by  three  clamps,  provided  with  noses  which  enter 


Fig.  6.    The  First  Turret  Lathe  Operation  in  Finishing  the  Gear  Case  Covers 

the  three  holes  drilled  to  admit  oil  to  the  interior  of  the  mech- 
anism. 

It  is  Interesting  to  see  the  expertness  with  which  the  opera- 
tor cuts  out  these  tongues.  The  automatic  feed  is  set  at  the 
highest  point  practicable  when  cutting  the  full  depth.  As  this 
would  be  less  than  the  maximum  possible  when  the  cutter  is 
entering  the  work,  he  begins  with  a  hand-feed  at  a  consider- 
ably higher  rate,  throwing  in  the  automatic  feed  when  the 
cutter  gets  down  to  work.  Although  the  machine  is  of  mod- 
ern construction,  the  workman  was  feeding  it  all  the  belt  could 
handle,  and  was  evidently  then  not  satisfied  with  its  perform- 
ance, as  he  was  engaged  in  tightening  up  both  the  counter- 
shaft and  driving  belts  during  the  time  of  'the  writer's  visit. 


DeeoiiiluT,   11)09 


MACHINERY 


Til 


The  Boni-  casing  Is  now  complete  excopt  for  certain  operatlona 
performed  on  it  In  assembling,  as  described  later. 

Operations  on  the  Gear  Case  Cover 
The  gear  case  covers  are  made  from  maclilne  steel  drop 
forginss.  After  the  snagging,  the  first  operation  Is  the  simple 
one  of  putting  a  i',j-inch  hole  through  the  center  of  the  forg- 
ings.  This  is  a  drill  press  operation  and  is  merely  done  to 
remove  stock,  11  being,  of  course,  impracticable  to  form  the 
hole  in  the  forging.     It  is  next  clamped  by  the  rim  with  the 
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Fig.  7.    Lay-out  of  Tools  on  the  Plat  Turret  Lathe  for  the 
Operation  shown  in  Fig.  6 

hub  projecting,  in  the  chuck  of  the  flat  turret  lathe.  This 
first  turret  lathe  operation  is  shown  in  Figs.  6  and  7,  the 
latter  diagram  indicating  the  arrangement  of  the  tools. 

The  first  cut  is  shown  at  .4..  An  outside  turning  and  boring 
tool,  acting  in  conjunction,  rough  turns  the  hub  and  rough 
bores  the  hole.  At  the  next  station,  B,  three  tools  simulta- 
neously face  the  end  of  the  hub  and  the  two  surfaces  of  the 
flange.  Two  cuts  are  taken  with  these,  one  for  roughing  and 
one  for  finishing.  A  third  cut  is  taken  with  the  same  tools 
fed  axially  against  the  work  to  form  the  tw-o  grooves  in  the 
face  of  the  flange,  as  most  plainly  shown  in  Fig.  3.  At  the 
third  station  C,  another  turning  tool  removes  the  stock  on  two 
diameters  of  the  hub.  two  cuts  being  taken.  At  D  a  finishing 
cut  is  taken  over  the  smaller  diameter,  while  at  £  a  form  tool 
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Fig.  8.    Second  Operation  on  the  Flat  Turret  Lathe,  using  Special  Jaws 

Shapes  that  portion  of  the  hub  extending  from  the  threaded 
diameter  to  the  (lange.  This  operation  is  completed  in  about 
18  minutes. 

In  the  second  operation  (see  Figs.  8  and  9)  the  completed 
«nd  of  the  piece  is  grasped  in  soft  jaws  turned  to  fit  the  sur- 
face they  grasp,  assuring  truo  running  of  the  surfaces  made 
In  the  two  operations.  The  tool  at  A  bores  out  the  large  diam- 
eter of  the  hole,  which  Is  for  clearance  only.  The  reamer  at 
B  finishes  the  small  diameter  to  size.  The  tool  at  C  faces  the 
flange,  taking  two  cuts,  one  to  rough  out  stock  and  the  second 
to  bring  it  to  size.  A  flat-nosed  tool  at  /}  finishes  the  flange. 
The  Idol  at  K  roughs  out   tli(>  (■oiiiit<'rl)orc.  while  that  at  F  fin- 


ishes it.  Thi.s  latter  tool  is  fed  directly  in,  boring  the  diam- 
eter of  the  coiinterbore  to  size  until  the  bottom  is  reached, 
when  the  sliding  head  is  fed  outward,  so  that  the  same  tool 
faces  the  bottom  of  the  counterbore.  The  finishing  is  thus 
done  by  turning  cuts  instead  of  forming  cuts,  giving  a  higher 
degree  of  accuracy.  Work  of  this  kind  shows  the  flat  turret 
lathe  to  very  good  advantage.  In  the  lay-out  of  tools  shown 
In  Figs.  7  and  9,  there  wei'c  probably  no  special  tools  of  any 
kind  required,  with  the  exception  of  the  form  tool  E,  the  rest 
being  stock  turning  tools  of  the  kind  which  forms  the  regular 
equipment  of  the  machine.  It  may,  have  been  necessary  in 
some  cases  to  give  the  tool  a  knock  of  the  hammer  on  the 
blacksmith's  anvil  to  crook  it  in  one  direction  or  the  other, 
but  nothing  more  would  be  needed.  The  cross  sliding  head 
and  the  multiple  stops  come  into  play  in  such  operations  as 
those  at  B  and  C  in  Fig.  7,  and  F  in  Fig.  9,  giving  each  sepa- 
rate tool  a  wide  range  of  usefulness,  especially  when  It  Is 
so  made  that  it  can  be  used  for  both  turning  and  facing  jobs. 

Hand  vs.  Automatic  Machines 
Of  course  there  are  all  sorts  of  opinions  about  such  mat- 
ters, but  in  the  question  of  hand  versus  automatic  machines, 
this  company  believes  that  the  conditions  favor  the  use  of 
the  hand  turret  lathe  in  its  work.  The  simplicity  of 
the  tooling  is  an  important  factor  on  contract  work.  The 
management  can  never  be  sure  of  the  long  continuance  of 
any  job,  so  that  anything  approaching  costliness  or  elabora- 


JI/ac'fti7iery,^.r. 


Fig.  9.     Lay-out  of  Tools  in  the  Operation  shown  in  Fig.  8 

tion  is  prohibited.  Furthermore,  it  is  reasonably  certain  that 
one  hand  machine  will  turn  out  more  work  than  one  auto- 
matic, particularly  when,  as  in  this  shop,  there  is  an  induce- 
ment, such  as  the  premium  system,  for  the  workman  to  get 
the  most  possible  out  of  his  machine.  He  is  constantly 
changing  his  feeds  and  speeds  as  the  varying  diameters, 
depths  of  the  cut  and  condition  of  the  tool  require.  He  Is 
thus  able  to  take  heavier  cuts  without  injuring  his  cutting 
edges  than  would  be  possible  without  constant  personal  super- 
vision. Probably  three  or  four  changes  are  made  in  each  op- 
eration to  one  that  would  be  made  by  an  automatic  machine. 
As  another  advantage,  this  greater  production  of  the  machine 
means  a  much  less  capital  outlay  per  dollar  of  output. 

It  certainly  does  keep  the  operator  busy  to  get  the  most  out 
of  one  of  these  lathes.  There  ig  no  possibility  of  his  running 
more  than  one  machine,  on  this  particular  work  at  least.  Cuts 
are  taken  very  rapidly  and  changes  of  feed  and  speed  follow 
each  other  In  constant  succession.  There  is  a  line  of  demarka- 
tlon  at  the  point  where  the  Intensity  of  production  on  the 
part  of  the  hand  machine  and  the  lower  capital  charge  on 
machines,  buildings,  stock,  etc.,  balance  the  higher  output 
per  man  and  the  consequent  lessened  labor  cost  for  the  auto- 
matic machines.  In  accordance  with  their  judgment,  some 
shop  managers  will  draw  the  line  at  one  point  and  some  at 
another.  If  is  fortunate  for  the  builders  of  both  types  that 
all  men  do  not  come  to  the  same  conclusion  when  rensoulng 
from  the  same  premises. 
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Gear  Case  Covers— Continued 
In  Fig.  10  the  milling  machine  is  shown  rigged  up  to  cut 
the  driving  slots  in  a  pair  of  the  gear  case  covers.  The  two 
are  mounted  together  face  to  face  on  a  special  iron  arbor, 
having  a  driving  tail  cast  integrally  with  it  in  place  of  the 
usual  separate  dog.  A  formed  cutter  is  used  which  shapes  the 
bottom  of  the  slot  to  the  true  radius  of  the  inside  diameter 
of  the  easing  B  (see  Figs.  3  and  4)  assuring  a  tight  fit.  This 
operation  and  that  shown  in  Fig.  4  have  to  be  done  to  close 
limits  with  good  indexing  plates,  only  0.001  inch  variation  be- 
ing allowed  on  the  thickness  of  the  slot  and  the  tongue.  This 
means  that  in  order  to  make  a  good  fit  the  dividing  must  be 
very  accurate.  In  the  cases  the  writer  saw  assembled,  these 
parts  drove  together  with  a  very  little  gentle  urging  from  a 
lead  hammer.  Not  much  of  anything  else  seemed  to  be  re- 
quired. In  Fig.  11  is  shown  a  jig  for  drilling  the  bolt  and 
pivot  holes  in  the  gear  covers.  It  is  of  simple  construction, 
the  cover  being  supported  on  four  legs  and  located  by  a  cen- 
tral spindle  over  which  it  is  dropped  and  by  which  it  is 
clamped,  an  open  side  collar  and  nut  being  used  as  shown. 
The  bushing  plate  set  over  the  work  is  located  to  bring  the 


Fig-  10-    Milling  the  Driving  Slots  in  a  Pair  of  Gear  Case  Covers 

holes  in  right  relation  with  the  slots,  by  a  tongue  entering 
the  latter.  In  the  next  operation  the  covers  are  mounted  on 
a  special  face-plate,  as  shown  in  Fig.  12.  This  face-plate  is 
surfaced  true  in  place  and  is  provided  with  an  expansion 
mandrel  centered  integrally  with  it.  The  gear  case  is  slipped 
on  over  this  mandrel  and  tightened  in  place  by  turning  on  a 
wedge  screw.  While  thus  held  the  countersink  in  the  outer 
end  of  the  hub.  the  seat  for  the  ball  bearing,  and  the  threaded 
diameter  are  turned.  The  thread  is  also  cut.  This  is  done 
by  the  Rivett-Dook  threading  tool,  shown  in  operation.    These 


Fig.  11.    Jig  for  Drilling  Ihe  Bolt  and   Pivot  Holes  in  the  Gear  Case  Covers. 
Another  Jig  for  the  Same  Operation  is  sho-wn  at  the  Left  of  Fig.  5 

operations  of  countersinking,  turning  and  threading,  alto- 
gether, average  about  eight  minutes  time  for  each  piece. 
When  the  turning  was  in  progress,  the  writer  timed  the  lathe 
and  found  it  was  making  250  revolutions  per  minute,  which 
gives  about  150  surface  feet  per  minute  for  the  cutting  speed. 


A  fixture  and  mill  of  obvious  construction  are  used  for  cut- 
ting the  keyway  by  which  the  inner  race  of  the  ball  bearing 
is  made  fast  to  the  hub. 

Equalizing  Pinions,  Studs  and  Gears 

The  studs  E  are  made  on  the  Gridley  automatic  turret  lathe 
with  the  regular  tools  and  equipment,  the  job  being,  of  course, 
one  of  the  everyday  variety  for  this  machine.  Oil  grooves 
are  mill-ed,   and  then  the  burrs   are  removed  by  hand.     The 


Fig.  12.    Threading  the  Gear  Case  Covers  with'  a  Rivett-Dock  Threading  Tool 

equalizing  pinions  are  drilled,  reamed  and  turned  on  the  flat 
turret  lathe.  The  ends  are  squared  accurately  to  length  in 
the  engine  lathe. 

The  equalizing  gears  are  cut  off  to  length  from  the  bar 
stock  (all  gears  and  pinions  are  made  of  chrome  nickel  steel) 
and  are  bored,  reamed,  faced  and  filleted  at  the  large  end  in 
the  Jones  &  Lamson  machine,  Tlie  hole  is  reamed  accurately 
to  size  so  as  to  furnish  a  guide  for  the  broach  in  forming  a 
square   hole.     This   is   done   on   the   La   Pointe   machine   at  a 


Fig.  13,    A  Special  Fixture  for  Cutting  Oil  Grooves  in  the  Equalizing 
Gear  Bushing 

single  pass  of  the  broach,  which  is  a  long  one,  having  some 
24  inches  or  thereabouts  of  cutting  length.  The  outside  sur- 
faces of  the  gear  are  then  rough  turned  on  a  square  expansion 
chuck  somew-hat  similar  to  that  shown  in  Fig.  12  for  the  gear 
case  cover,  except,  of  course,  that  it  is  mounted  on  a  square 
surface  instead  of  a  round  one.  In  the  next  operation  it  is 
finish  turned  all  over. 

The  spur  gears  and  pinions  are  cut  in  a  triple  head  indexing 
device  which  is  one  of  the  standard  attachments  on  the 
Brown  &  Sharpe  milling  machine.  Three  cutters  operate  on 
three  gangs  of  work  simultaneously.  By  giving  special  shapes 
to  the  gears  and  by  being  very  careful  both  in  centering 
the  cutters  and  setting  them  to  the  proper  depth,  first-class 
results  have  been  obtained — better  than  are  needed  in  fact, 
since  normally  these  gears  are  stationary  or  nearly  so,  being 
in  operation  only  when  rounding  corners,  in  the  case  of  a  de- 
flated tire  on  one  side,  or  the  slipping  of  a  wheel  in  the  mud. 
After  removing  the  burrs  by  file  and  reamer,  the  gears  and 
pinions  are  hardened  by  the  regular  process  recommended 
by  the  makers  of  the  steel   (the  Carpenter  Steel  Co.),  with 
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Bucli   iiuKlllicatloiis  as  the  IjlacUsniitli   (if  llic  slioii   has   found 
advlsaliliv 

Tlio  iHuiallzing  gi^ai-  bushings  /)  and  />'  arc  cut  out  from  a 
bron/.e  bar  in  the  flat  turret  lathe,  being  turned  and  bored 
complete  to  size.  A  stack  of  them  are  placed  on  the  Mitts  & 
Merrill  keyseater  for  cutting  the  Internal  oil  grooves.  The 
radial  oil  groove  Is  cut  on  the  Interesting  tool  shown  In  Fig. 
Ki.  Tills  device  is  a  modification  of  the  principle  used  in 
altadnuents  for  slotting  screws  with  a  saw-  held  in  the  speed 
lathe.  The  knurled  handle  shown  controls  three  motions.  By 
screwing  it  in  or  out  the  bushing  Is  tightened  or  released 
in  the  jaws  by  which  it  is  held.  Tripping  it  up  or  down 
drops  the  bushing  away  from  or  brings  it  up  toward  the  re- 
volving cutter,  while  springing  it  to  one  side  brings  the  bush- 
ing out  from  under  the  cutter  where  it  can  be  removed  with- 
out Interference.  A  wire  finger  locates  the  work  with  rela- 
tion to  the  internal  groove  previously  cut. 

Assembling 
The  operation  of  assembling  the  parts  to  make  the  complete 
mechanism  includes  some  operations  worthy  of  notice.  In 
Fig.  14  is  a  case  assembled  with  its  two  covers  and  dropped 
Into  a  cast-iron  reaming  stand,  where  it  is  held  fi-om  revolving 
ty  the  projecting  pin  shown,  which  enters  one  of  the  three 


sinks,  being  formed  in  th(^  same  operation  with  tlie  ball  bear- 
ing seats  and  I  he  threads,  are  true  with  them.  After  this 
turning  and  facing,  a  jig  fitting  on  this  accurate  seat  is  used 
for  drilling  the  flange  holes  through  which  screws  H  pass  to 
fasten  the  bevel  gear  to  the  casing. 


Fig.  14,     Llne-reamiug  the  Pivot  Holes  in  the  Assembled  Gear 
Cases  and  Covers 

holes  in  its  periphery.  A  line  reamer  is  used,  giving  assur- 
ance that  the  two  bearings  in  each  cover  will  be  true  with 
each  other.  After  this  line  reaming  the  covers  are  marked, 
numbered  and  burred  so  that  the  same  parts  will  be  reas- 
sembled together. 

Studs  E  are  next  riveted  to  the  covers,  three  on  one  side 
and  three  on  the  other,  a  hand  hammer  being  used  for  this 
purpose.  The  ends  of  the  rivets  are  cupped  to  facilitate  this 
operation.  The  pinions  are  assembled  on  the  studs,  three  on 
each  side.  The  bushings  are  pressed  into  the  covers  under 
the  arbor  press,  and  burred.  The  equalizing  gears  C  and  C" 
are  dropped  'into  place  and  the  whole  structure  is  then  as- 
sembled. A  square  wrench  inserted  through  the  bore  into 
the  squared  hole  in  C,  permits  the  gears  to  turn  until  they  are 
all  engaged.  Three  bolts  and  nuts  O  and  O'  are  now  passed 
through,  binding  the  whole  solidly  together. 

It  is  of  extreme  importance  in  the  quiet  running  of  an  auto- 
mobile that  the  bevel  gears  run  true.  For  this  purpose  the 
bevel  gear  seat  on  the  outside  diameter  of  the  casing  Is  not 
finish  turned  iinll!  It  has  been  assembled  as  described.  To  do 
tills,  the  mecbanisni  is  mounted  on  the  lathe  on  large  centers, 
bearing    on    I  lie    countersinks    In    A    anil    .1'.     Tln'si'   counter- 


Fig.  is.    A  Convenient  Fixture  for  Assembling  the  (;'!i  IS  1  lit  II;.-  li" 

Tlie  gear  is  pressed  into  place  in  its  seat  by  a  simpje  con- 
trivance which  illustrates  the  demand  for  conveniences  cre- 
ated by  the  premium  system.     On  the  bench  in  front  of  the 


Ftg,  16,     A  'I'lipplMK'  Operation  and  Operator  with  a  Remarkable  Record— VS. COO 
Blind  aiGlnch  Holes  In  Chronio-nlckel  Steel  without  bioaklng  a  Tap 

workman    Is   a   cast-iron   seat    (Fig.    Ifi)    in   which   the  beveb. 
gear  is  placed  face  downward.   The  complete  differential  mech- 
anisiu  is  then  placed  over  the  gear  In  a  position  to  be  forced 
down  Into  It.     The  workman  now  reaches  up  above  his  head 
iiiul   brings  down  the  haiulwlieel,  iliuuiiliig  screw  and  clnnip  , 
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shown,  which  Is  suspended  by  a  counterweight  so  as  to  move 
freely  up  and  down  and  remain  stationary  in  any  position. 
Entering  the  screw  in  the  nut  in  the  base  of  the  device  and 
turning  the  hand-wheel,  forces  the  casing  down  into  the  gear 
and  thus  completes  the  assembling.  The  tap  bolts  are  now 
put  in  and  are  wired  through  holes  drilled  through  their 
heads,  to  prevent  them  from  turning.  This  completes  the 
making  of  the  equalizing  gear. 

A  Good  Tapping-  Record 

While  the  making  of  the  bevel  gear  has  not  been  described, 
it  will  not  do  to  pass  over  one  of  the  operations  met  with. 
This  is  the  operation  of  tapping  the  holes  by  which  the  gear 
is  held  to  the  flange.  These  holes  are  5/16  inch  in  diameter 
and  13/16  inch  deep  and  are  blind,  being  tapped  to  a  bottom 
and  not  through.  The  tapping  is  done  in  a  Cincinnati  drill 
press  (Fig.  16),  using  an  Errington  friction  chuck.  Tapping 
in  chrome-nickel  steel  by  power  is,  it  will  be  agreed,  no  "fool 
of  a  job."  One  of  the  difficulties  met  with  is  the  tendency  of 
the  metal  to  seize  the  tap  and  break  it  when  backing  out. 

The  operator  shown  broke  many  taps  in  becoming  familiar 
■with  his  job,  but  since  he  has  gotten  into  the  swing  of  it,  he 
has  tapped  75,000  of  these  blind  holes  in  chrome-nickel  steel 
without  breaking  a  tap.  The  credit  for  this  record  must  be 
divided  between  the  man,  the  machine,  the  chuck  and  the  tap. 
but  there  is  enough  to  make  a  respectable  showing  for  all 
four.  It  may  be  remarked  that,  in  accordance  with  the  well- 
known  total  depravity  of  inanimate  things,  the  workman  had 
the  misfortune  to  break  a  tap  a  few  minutes  after  the  con- 
versation in  which  I  learned  his  record.  His  increase  of  ef- 
fectiveness was  obtained  with  practically  no  change  in  the 
tools  or  methods,  being  due  simply  to  the  training  of  his 
judgment  in  the  feeling  of  the  tap,  and  in  the  use  of  excellent 
tools.  It  might  be  said  that  a  firm  of  the  highest  reputation 
for  accuracy  and  for  skill  in  manufacturing,  had  asked  ten 
cents  a  hole  for  the  job.  This  operator  runs  two  taps  in  each 
of  the  twelve  holes  in  a  gear,  twenty-four  holes  in  all,  in  from 
15  to  IS  minutes. 

Tests  on  the  Finished  Casings 
Of  course,  the  object  that  was  aimed  at  in  designing  these 
equalizing  gears  for  sale  to  manufacturers  of  automobiles, 
was  to  give  them  such  strength  that  some  other  part  of  the 
machine  would  break  first.  In  order  to  find  out  whether  or 
no  this  result  had  been  obtained  a  number  of  tests  were  made 
In   the   laboratory  of  the   engineering   school  of   Brown   Uni- 


Flg.  17.    A  Completed  Equalizing  Gear.  Set  up  for  Testing  to  Destruction 
by  Torsional  Stress 

versify.  In  Fig.  17  the  casing  is  shown  as  mounted  in 
brackets  for  a  torsion  test,  the  power  being  applied  through 
1-inch,  3V^  per  cent  nickel  steel  shafts  specially  treated. 
These  failed  at  20,300  inch-pounds,  twisting  through  800  de- 
grees before  rupture.  Samples  of  broken  shafts  are  shown 
in  Fig.  18,  and  give  some  idea,  in  combination  with  the  figures 
just  given,  of  the  excellence  of  the  material  used  in  these 
shafts.  No  damage  of  any  kind  was  found  inside  the  gear 
casing,  the  mechanism  being  unbroken  and  running  as  easily 
and  smoothly  as  before. 

The  Providence  Engineering  Works  feels  perfectly  con- 
fident In  offering  these  equalizing  gears  to  automobile  manu- 
facturers, after  its  experience  with  them  in  the  labora- 
tory, and  their  trial  in  the  road  conditions  met  with  by  the 
thousands  which  have  been  placed  on  the  market. 


EXPERIENCES  OF  A  YOUNG  TOOL-MAKER 

T.  COVEY 

After  Jim  had  completed  his  end  mills  ready  for  the  hard- 
ening operation  (as  described  in  the  August  number),  he 
turned  them  in  and  was  given  stock  tor  some  spiral  surfacing 
mills,  with  instructions  to  make  them  like  a  sample  given  him, 
and  to  ream  the  holes  0.005  inch  small  so  as  to  leave  stock 
to  grind  out  after  the  milis  were  hardened.  He  proceeded  to 
chuck  the  pieces  in  a  lathe  and  face  one  end  and  bore  the 
holes.  When  a  IVs-lnch  hole  had  been  bored  about  an  inch 
deep  in  the  first  piece,  Jim  began  to  have  trouble.  The  steel 
was  hard  and  tough,  and  the  drill,  which  was  somewhat  worn, 
though  apparently  sharp,  would  not  cut.  Instead  it  would 
screech  and  stick  until  it  stopped  the  lathe.  After  many  efforts 
in   grinding  the  drill   and   trying  different  speeds,   he  finally 


Fig    18.    Condition  of  Shafts  Broken  in  Tests  shown  in  Fig.  17:  the 
Gears  were  Uninjured 

remarked  to  a  man  by  the  name  of  Anderson  who  was  work- 
ing on  a  machine  near  him,  that  that  was  the  worst  stuff 
he  had  ever  tried  to  drill. 

"What  is  the  matter  with  it?"  Anderson  asked. 

"That's  what  I  would  like  to  know;  I  can't  get  a  drill  to 
cut  It,"  said  Jim. 

"Let's  see  your  drill.     Is  that  the  best  one  you  could  get?" 

"Yes.  The  boy  at  the  window  said  the  rest  of  that  size 
were  out.  I  guess  he  thought  that  was  good  enough  for  a  kid 
to  use  anyway."        • 

"Well,  the  clearance  is  gone  for  an  inch  at  least.  Do  you 
know  that  you  can  grind  a  drill  so  that  it  will  cut  a  hole 
larger  than  itself?" 

"I  never  noticed  it  in  particular." 

"Well  you  can.  Ycu  just  grind  one  cutting  edge  longer 
than  the  other,  so  that  the  point  is  off  center  and  the  drill 
will  cut  large. 

"I  ground  it  on  the  drill-grinder  and  supposed  it  was  all 
right." 

"It  probably  would  be  if  it  was  a  good  drill.  Get  a  boring 
tool  and  bore  out  that  hole  as  far  as  you  have  gone  with  the 
drill,  at  least  a  thirty-second  of  an  inch  larger  and  I  will  fix 
this  drill  so  that  it  will  work." 

Jim  got  a  tool  and  bored  out  the  hole.  When  Anderson 
came  back  and  handed  Jim  the  drill  he  said,  "There,  that  will 
cut  large,  and  in  that  way  it  will  have  clearance  on  one  side. 
Of  course  it  can't  bind  much  unless  both  sides  rub.  I  think 
you  will  have  no  trouble  in  getting  it  to  drill  those  pieces.  I 
don't  say  that  it  is  good  practice  to  grind  drills  that  way; 
a  drill  properly  made  and  in  good  condition  will  clear  itself 
and  drill  a  hole  to  size,  but  when  a  drill  is  worn  out  it  is  no 
good,  and  for  that  reason  you  could  not  spoil  it.  It  is  a  ques- 
tion, however,  whether  grinding  a  good  drill  off  center  would 
spoil  it  or  not.  Now  if  you  are  not  accustomed  to  working 
tool  steel,  I  can  give  you  a  pointer  that  may  save  you  trouble. 
When  you  wish  to  ream  a  hole  in  tool  steel,  leave  more  stock 
for  the  reamer  to  cut  than  you  would  for  cast  iron  or  soft 
steel;  a  good  thirty-second  of  an  inch  will  not  be  too  much. 
If  possible  use  one  of  the  special  reamers  that  we  have  made 
for  this  work  as  they  have  more  teeth  and  more  clearance  or 
reversed  taper.  The  ordinary  commercial  reamer,  while  prob- 
ably the  best  for  general  shop  use,  will  ream  too  close  to  size 
for  this  job,  and  it  also  tends  to  stick  in  tool  steel." 

"I  am  glad  you  told  me  about  it,"  said  Jim.  "I  was  of  the 
opinion   that  the  less   stock   left  for   the   reamer   to   cut  the 
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lii'Ittr.  and  1  tli()uj;ht  one  Uiuil  of  reamer  as  good  as  another. 
'I'liis  drill  is  working  all  right  now.  and  I  guess  I'll  get  a  hole 
through  this  piece  anyway." 

Jim  got  his  first  piece  bored  and  reamed  without  further 
mishap,  but  in  making  a  starting  hole  for  the  drill  In  the 
next  piece,  he  broke  his  tool  by  pushing  it  Into  the  work 
before  he  got  it  central.  George  happened  along  about  that 
time  and  Jim  asked  him  for  the  loan  of  his  centering  tool 
until  he  could  get  his  re-forged. 

"A  centering  tool  is  something  tliat  I  do  not  have,  and  very 
seldom  use,"  said  George.  "What  do  you  want  to  do?  Start 
your  drill?  I'll  show  yfiu  how  to  start  it  without  a  centering 
tool.  The  first  thing  you  want  to  do  is  to  face  the  work  off 
square  so  that  the  shape  of  it  will  not  crowd  the  drill  off  the 
center;  then  place  the  drill  in  the  chuck  so  that  Its  cutting 
edges  are  in  a  horizontal  position,  and  start  it  into  the 
work,  sol"  • 

"But  it  is  not  running  true,"  said  Jim. 

"We'll  fix  that;  we  will  take  this  lathe  tool,  which  is  pretty 
square  across  the  back  end,  and  put  it  in  the  tool-post  with 
the  back  end  forward  and  clamp  it  fast,  and  then  bring  it  up 
so  that  it  bears  against  the  drill  close  to  the  work;  then  feed 
the  drill  in  a  little,  and  crowd  the  tool  against  it  until  It 
looks  as  if  it  were  central.  When  the  tool  is  backed  away,  if 
the  drill  still  looks  central,  go  ahead;  if  not,  repeat  the  opera- 
tion until  it  is  central.  You  see  it  saves  the  time  and  trouble 
of  grinding  and  setting  a  centering  tool  and  for  ordinary 
purposes  it  is  just  as  good." 

As  Jim  was  finishing  up  his  lathe  work,  Mr.  Corbin  came 
along  and  picking  up  the  sample  mill  said,  "Jim,  I  want  those 
mills  for  heavy  roughing  work  and  this  sample  mill  has  too 
many  teeth;  don't  cut  them  like  that  but  cut  them  about  % 
pitch."  Just  then  his  attention  was  called  to  something  else 
and  he  gave  Jim  no  further  directions.  Jim  was  at  a  loss  to 
know  just  what  he  meant  but  he  did  not  like  to  let  him  know 
it.  As  Anderson  was  working  near,  he  told  him  that  he  had 
been  instructed  to  cut  the  teeth  on  his  mills  %  pitch,  but  did 
not  understand  just  what  Mr.  Corbin  wanted. 

"Well,"  said  Anderson,  "in  this  case  %  pitch  means  %  of  an 
inch  from  one  tooth  to  the  next." 

"But  why  didn't  he  tell  me  how  many  teeth  he  wanted? 
How  am  I  to  know  how  many  teeth  he  wants?" 

"He  would  have  to  calculate  the  number  before  he  could 
tell  you,  and  he  left  that  for  you  to  do." 

"I  suppose  it  appears  like  an  easy  matter  to  you  but  1 
don't  know  how  to  go  about  it." 

"Multiply  3.1416  by  the  diameter  of  your  blank  a^d  divide 
the  result  by  %.  That  will  give  you  the  number  of  teeth. 
What  is  the  diameter  of  your  mills?" 

"About  four  inches." 

"Well,  3.1416  X  4  is  12.5664,  and  12.5664  -^  %,  or  0.625  is  a 
little  over  20.    Twenty  teeth  is  what  you  want." 

"Where  did  you  get  the  3.1416  from?" 

"Why,  3.1416  is  the  ratio  of  the  circumference  to  the  diam- 
eter. That  is,  the  circumference  of  a  circle  whose  diameter 
is  1  would  be  3.1416  and  the  circumference  of  a  circle  whose 
diameter  is  4  inches  would  be  4  X  3.1416.  If  you  w-ant  to 
demonstrate  the  truth  of  this  take  a  piece  of  cord,  pass  It 
around  one  of  your  blanks  and  cut  It  off  so  that  it  goes 
around  once  with  the  ends  just  touching;  take  It  off  and  meas- 
ure it  and  you  will  find  that  it  is  very  nearly  I2Y2  inches  long. 
Then  if  you  wish  to  carry  it  further,  cut  the  cord  up  in  pieces 
%  of  an  incli  long,  count  the  pieces  and  you  will  find  20. 

"That  is  rather  interesting,  but  is  a  machinist  or  toolniaker 
expected  to  have  a  knowledge»of  all  such  things?" 

"I  can  only  answer  that  In  this  way.  I  have  noticed  that 
the  am'ount  of  a  man's  pay  generally  depends  on  his  ability, 
and  that  toolmakers  with  a  good  knowledge  of  geometry  and 
trigonometry  combined  with  ability  to  do  good  accurate  work 
are  nearly  always  paid  the  best  rate  of  wages." 

With  that  Anderson  went  to  grind  a  tool  and  Jim  looked 
around  for  a  milling  machine  to  finish  his  job  In.  He  found 
a  small  one  idle  and  started  to  set  It  up  when  Mr.  Corbin 
saw  him  and  said,  "That  Job  of  yours  Is  too  heavy  for  that 
machine;  cutting  spirals  Is  pretty  hard  on  any  machine  and 
you  would  be  apt  to  strain   this  little  fellow   and    Impair   Its 


accuracy.    Use  that  No.  4  over  there — it  may  be  more  awkward 
to  handle  but  it  Is  suitable  for  the  work." 

Jim  set  the  machine  up  for  cutting  the  spiral  according  to 
the  instructions  on  the  table  with  the  machine,  and  then  as 
George  was  working  near,  he  asked  him  to  "look  it  over  to 
see  if  he  had  it  right.  George  looked  at  the  gears  and  refer- 
ring to  the  table  said  they  were  all  right;  also  the  angle  was 
right.  Taking  hold  of  the  handle  that  moves  the  table  he 
tried  to  turn  it  but  it  would  not  move.  "You  have  not  un- 
locked the  index  plate  so  that  it  can  turn,"  he  said.  "You 
should  always  work  the  table  back  and  forth  once  or  twice 
to  make  sure  that  everything  is  free  and  working  properly 
before  starting  the  machine  on  a  job  of  this  kind." 

"What  angle  cutter  would  you  use  for  these?"  Jim  asked. 

"Use  a  regular  spiral  mill  cutter;  they  have  a  12-degree 
angle  on  one  side  and  an  angle  of  40,  4S,  or  53  degrees  on  the 
other.     You  want  a  right-hand  cutter." 

Jim  obtained  a  cutter,  a  1%-inch  mandrel,  and  a  dog.  On 
trying  the  mandrel  into  one  of  the  blanks,  he  found,  of  course, 
that  it  was  too  large,  and  he  went  to  Mr.  Corbin  and  asked 
him  what  to  do  about  It. 

"We  have  hardened  and  ground  mandrels  0.005  inch  under 
size,"  said  Mr.  Corbin,  "also  reamers  and  expanding  arbors 
of  1-inch,  114-inch,  and  l^o-inch  sizes  for  work  that  is  to  be 
hardened.  A  great  many  shops  ream  mills  and  such  work  to 
size  and  depend  on  the  hardening  operation  to  close  the  holes 
sufBciently  to  allow  them  to  be  finished  by  lapping,  but  we  make 
a  great  variety  of  mills  that  are  of  irregular  shape  and  unless 
there  is  an  equal  amount  of  stock  around  a  hole  throughout 
its  length  it  is  apt  to  come  back  from  hardening  with  one  end 
of  the  hole  larger  than  the  other,  making  it  a  difficult  and 
long  operation  to  lap  out  the  hole;  and  sometimes  there  Is 
not  enough  stock  to  finish.  For  this  reason  we  leave  0.005 
inch  stock  in  the  holes  of  all  work  that  Is  to  be  hardened, 
except  the  smaller  sizes  and,  special  cases,  and  grind  them 
out  to  size." 

Jim  took  the  mandrel  back  and  asked  for  one  0.005  inch 
small,  which  he  found  fitted  all  right.  When  he  got  his  cutter 
on  the  arbor  and  the  work  in  position  he  began  to  realize  that 
it  was  going  to  be  a  difficult  matter  for  him  to  start  a  cut 
in  the  proper  place  for  the  simple  reason  that  he  did  not 
know  how.  After  thinking  about  it  for  awhile  he  came  to 
the  conclusion  that  it  was  beyond  hiin.  Looking  around  to 
see  whom  he  could  get  to  help  him  out  of  his  difficulty,  he  saw 
a  man  by  the  name  of  Joe  Waters  who  was  w'orking  en  a 
shaper  near  by  and  seemed  to  have  lots  of  time  at  his  disposal 
as  he  had  just  started  a  cut.  Jim  went  to  him  and  asked  him 
If  he  would  show  him  how  to  start  a  cut  properly  on  one 
of  those  blanks. 

"I'll  try  to,"  said  Joe.  "A  good  many  fellows  put  a  mill  on 
a  mandrel,  put  it  between  the  centers  and  set  their  cutter 
to  that,  and  I  am  afraid  that  there  are  some  men  that  have 
laid  claim  to  the  title  of  toolmaker  for  a  good  many  years 
that  could  do  it  no  other  way.  I  sometimes  wonder  what 
they  would  do  if  they  had  no  sample  to  go  by.  You  have  your 
cutter  on  wrong;  the  side  with  the  12-degree  angle  should  be 
next  to  the  machine.  Now  get  a  surface  gage  and  set  the 
scriber  to  the  height  of  the  centers  of  the  machine.  Ge'.i- 
erally  you  will  find  a  line  on  the  fcotstock  center  that  Indi- 
cates this  height,  but  where  there'' is  none,  put  the  work  be- 
tween the  centers  and  set  the  surface  gage  scriber  as  near  to 
the  center  as  you  can  guess  and  scribe  a  line  on  both  sides  of 
the  work,  index  the  work  half  around  and  scribe  another  with 
the  gage  at  the  same  height;  the  center  will  then  be  just 
half  way  between  the  first  and  last  lines.  The  gage  Is  then 
set  as  near  this  point  as  possible  and  the  operation  repeated. 
When  the  gage  is  at  the  right  height,  you  will  be  able  to 
make  only  one  line  with  the  scriber  on  turning  the  inde.x; 
head  half  around.  Now  get  some  of  that  acid  and  rub  It  on 
the  ends  of  your  blanks  so  that  you  can  see  the  lines  that  you 
scribe — use  a  little  piece  of  waste  moistened  with  It." 

"Say!  that  is  funny  stuff, "  said  Jim;  "what  is  it?" 

"It  is  nothing  but  water  with  bluestone,  which  Is  the  Siimo 
as  sulphate  of  copper,  dissolved  in  It,  with  a  very  small  amount 
of  nitric  acid  added.  When  It  Is  applied  to  Iron  or  steel  11 
deposits  a  thin  coat  of  copper  on  It.     Now  move  the  table  of 


282 


MACHIXEEY 


December,  1909 


the  machine  along  until  the  end  of  the  work  next  the  foct- 
stock  center  is  just  half  under  the  arbor  on  which  the  cutter 
is  mounted  and  let  it  stay  in  this  position  for  the  present. 
How  many  teeth  are  you  to  cut?" 
"Twenty, "said  Jim. 

"That  means  just  two  turns  of  the  index  handle  for  each 
tooth,  and  we  will  put  the  index  pin  in  the  21  hole  circle.  Now 
scribe  a  line  across  the  end  of  your  blank  next  the  footstock 
center,  index  for  one  tooth  and  scribe  another,  and  so  on 
until  you  have  gone  clear  around  the  blank.  This  may  seem 
unnecessary,  and  it  is.  so  far  as  starting  the  cut  is  concerned, 
but  we  need  two  and  the  rest  serve  as  a  check  on  the  index- 
ing and  also  would  show  if  the  work  should  at  any  time  slip 
ou  the  mandrel.  When  you  scribe  the  last  line  mark  it  with 
a  pencil  or  piece  of  chalk  and  turn  the  index  handle  10 
turns  bringing  this  line  on  top.  Now  the  edges  of  the  teeth 
you  are  going  to  cut  should  be  perfectly  radial  the  same  as 
the  lines  you  have  just  scribed,  and  the  side  of  the  cutter 
that  is  to  make  these  edges  is  to  be  at  an  angle  of  12  de- 
grees with  a  vertical  line.  Let  the  line  that  you  have  marked 
and  turned  to  the  top  represent  the  first  one  of  these  edges 
that  you  are  going  to  make;  now  what  we  want  to  do  is  to  set 
this  line  in  position  so  that  the  12-degree  side  of  the  cutter 
is  parallel  to  it,  and  as  the  12-degree  side  is  next  to  the 
machine,  the  line  on  top  must  be  turned  toward  the  machine 
12  degrees;  360 -h  12  is  30,  so  we  must  turn  the  index  head 
1/30  of  a  turn,  and  to  do  this  the  index  handle  must  be  turned 
1  1/3  turn,  or  one  turn  and  seven  holes  in  the  21  hole  circle. 
There!  Now  the  line  you  have  marked  is  parallel  to  the  12- 
degree  side  of  the  cutter,  and  as  your  cutter  is  just  half  over 
the  end  of  the  blank  that  has  the  lines  on  it  you  have  only 
to  move  the  saddle  in  or  out  until  the  cutter  is  over  the  space 
between  the  line  you  have  marked  and  the  one  next  it  at  the 
top.  Start  the  machine  and  raise  the  work  up  under  the  cut- 
ter until  the  12-degree  side  cuts  up  to  the  line  you  marked 
and  the  other  side  comes  about  8/64  inch  from  the  next  line. 
If  you  wish,  you  can  keep  away  from  both  lines  until  you  have 
taken  a  cut  to  see  how  it  looks  and  satisfy  yourself  that  it  is 
coming  all  right.  You  should  note  the  reading  on  the  dial  of 
the  handle  that  operates  the  knee,  and  every  time  you  finish 
a  cut  drop  the  work  down  away  from  the  cutter  before  you 
run  the  table  back  for  another  cut,  then  raise  it  up  again, 
after  running  it  back,  until  the  dial  reads  the  same  as  it  did 
before  it  was  disturbed.  If  you  don't  lower  the  work,  the 
backlash  in  the  gears  will  allow  the  cutter  to  cut  up  the 
sides  of  the  teeth  and  make  a  bad  job.  You  will  not  need  to 
set  up  your  machine  but  once  for  this  lot  of  mills  as  they  are 
all  of  the  same  size  and  have  the  same  number  of  teeth.  It 
would  be  well,  though,  to  index  each  blank  and  lay  out  each 
tooth  with  the  surface  gage,  and  when  you  have  scribed  the 
lines  all  around  move  the  index  handle  1  1/3  turn  and  one  of 
the  lines  will  come  in  the  proper  place  providing  your  blank 
sets  with  the  end  next  the  footstock  center  just  half  under 
the  cutter  when  you  are  laying  out  the  teeth.  Very  few  tool- 
makers  bother  to  lay  out  the  teeth  before  milling,  but  it  Is  a 
good  idea  for  a  beginner  to  do  so  as  it  gives  an  opportunity 
to  watch  the  cutter  when  it  is  starting  into  the  blank  on  each 
tooth,  and  if  a  mistake  is  made  in  indexing,  or  if  the  blank 
slips  on  the  mandrel,  it  will  be  readily  noticed  and  may  be 
remedied  before  much,  if  apy,  damage  is  done." 

"Thank  you  for  the  information,"  said  Jim.  "It's  a  good 
thing  for  me  that  I  don't  have  to  cut  teeth  on  the  ends  of 
these  mills  or  I  would  be  in  trouble  again.  " 

"That  is  not  such  a  difficult  job,"  replied  Joe.  "We  have 
cutters  in  the  tcol-room  that  have  a  12-degree  angle  on  one 
side  and  65  degrees  on  the  other,  which  will  generally  cut 
the  teeth  in  the  ends  that  have  a  negative  rake,  and  we  usually 
cut  the  teeth  in  the  end  that  would  be  undercut  if  the  form 
of  the  spiral  were  followed,  with  a  regular  6.5-degree  cutter, 
not  bothering  to  carry  out  the  form  of  the  spiral  on  this  end. 
although  it  may  be  done  quite  easily  where  the  index  head 
can  be  lowered  enough  from  the  horizontal  to  bring  the  lands 
equal,  by  swinging  the  table  around  enough  to  bring  the  spiral 
in  a  position  at  right  angles  to  the  cutter  (which  would  be  to 
the  same  angle  as  given  for  cutting  the  spiral)  and  feeding 
the  work  in  a  vertical  direction  past  the  cutter.  Well  my  cut 
Is  over  and  1  will  have  to  get  busy." 


MAKING  PINS  FOR  IRIS  DIAPHRAGM  LEAVES 

WALTER  GRIBBEN* 

The  brass  pin  shown  in  Fig.  1  is  used  in  the  iris  diaphragm 
of  a  camera,  one  pin  being  used  in  each  end  of  each  leaf  of 
the  iris.  A  few  of  these  were  wanted  by  a  repair  shop,  or 
"camera  hospital,"  to  use  in  repairing  diaphragms  where  a 
few  of  the  leaves  were  damaged.  On  account  of  the  limited 
number  wanted,  the  job  would  not  admit  of  very  much  rig- 
ging up.  The  teat  left  on  the  end  for  riveting  in  the  hole 
in  the  leaf  should  be  cupped  out  a  little  to  facilitate  riveting, 
but  permission  was  asked  to  omit  this  pup,  as  by  so  doing  the 
pins  would  be  cheapened  somewhat,  and  a  solid  teat  was  con- 
sidered plenty  good  enough  for  repair  jobs,  although  it  might 
not  do  when  manufacturing. 

The  pins  were  made  of  brass  wire  0.063  inch  diameter  and 
were  to  be  0.035  inch  long  in  the  body,  while  the  teat  was  to 
bo  0.032  inch  diameter  and  0.015  inch  long.     No  screw  machine 


Figs.  1.  2  and  3.    Small  Pin  used  In  the  Iris  Diaphragm  of  a  Cam^a,  and 
Disk  Tool  used  for  Turning  it 

was  available  for  this  job,  so  it  was  done  en  a  bench  lathe. 
The  details  of  the  fixtures  used  are  shown  in  the  line  cuts, 
but  they  are  not  all  drawn  to  the  same  scale. 

A  disk  tool.  Fig.  2,  was  made  of  %-inch  drill  rod.  The 
shank  S  by  which  it  is  held,  is  In  one  piece  with  the 
disk.  The  part  A  is  the  cut-off,  while  the  part  B  forms 
the  teat  on  the  next  pin  to  be  made.  Fig.  3  is  an  enlarged 
section  through  part  of  the  disk  tool,  showing  how  the  sides 
were  cupped  out  a  few  thousandths  to  make  the  cutting  parts 
C  and  B  quite  narrow,  with  the  object  of  making  the  tool  cut 
more  freely  and  thus  throw  up  less  burr  on  the  work. 

The  halftone  engraving.  Fig.  4,  shows  the  general  arrange- 
ment of  the  improvised  apparatus  for  getting  out  this  job. 
The  iron  tasting  E  was  fastened  to  the  top  of  the  slide  rest, 
and  a  hole  bored  in  place  which  eventually  held  the  hard  steel 
bushing  that  guided  the  stock.  This  bushing  is  held  by  the 
set-screw  F.  The  rock-shaft  G  is  mounted  between  pointed 
screws,  the  one  on  the  left  being  screwed  clear  up  to  the  head, 
while  the  screw  on  the  right-hand  end  has  a  check-nut  by 
which  to  adjust  for  a  close-running  fit  without  shake.  The 
arm  E,  shown  in  detail  in  Fig.  5.  is  tight  on  shaft  G,  while 
arms  K  and  L,  shown  in  detail  in  Figs.  6  and  7,  are  both 
loose  on  G.  The  two  screws  M  and  N  hold  H  and  E  together, 
and  serve  to  adjust  the  disk  tool  A  for  depth  of  cut,  and  thus 
produce  the  proper  size  of  the  teat  on  the  end  of  the  work,  3/ 
being  tapped  into  K.  while  y  is  tapped  into  B.  When  M  and 
X  are  both  tight,  H  and  K  act  as  one  piece.  The  crank-shaft 
0  was  made  of  %-inch  Bessemer  rod,  and  it  carries  two  eccen- 
trics P  and  R,  mad©  of  5/16-inch  Bessemer  rod  with  the  hole 
bored  off  center.  Eccentric  P  works  in  the  open  slot  in  the 
end  of  lever  K.  and  causes  the  disk  tool  A  to  alternately  move 
to  and  from  the  stock  wire.  Eccentric  R  works  in  the  closed 
slot  in  the  end  of  lever  L.  and  causes  the  upper  slide  of  the 
slide-rest  to  feed  along  after  each  cut  has  been  made.  The 
feed  is  accomplished  by  means  of  the  pawl  U.  the  bell-crank 
y.  and  the  stationary  rack  ratchet  T.  clamped  to  the  lower 
slide,'  the  regular  feed  screw  of  the  top  slide  being  temporarily 
removed.  The  bell-crank  is  pivoted  to  E  by  a  shouldered 
screw  TV,  while  another  shouldered  screw  X.  connects  its  hori- 
zontal arm  with  the  end  of  lever  L.  Screw  X  had  to  be  a 
rather  loose  fit  in  the  end  of  the  bell-crank  arm,  as  V  and  L 
vibrated   in   different  planes,   but   as   the  vibration   was   cn!y 
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over  ail  aic  of  a  tow  degrees,  no  trouble  from  binding  was 
apparent.  The  raek  T  was  rut  on  one  ot  the  edges  of  a  piece 
of  angle  brass,  the  pitch  ot  the  teeth  being  equal  to  the  total 
length  of  the  finished  pin  plus  the  width  of  the  cut-oft  part  of 
the  disk  tool,  or  O.OOC  inch  altogether.  The  bell-crank  was 
made  of  two  pieces  of  sheet  brass  taken  from  the  scrap  box 
and  soft  soldered  together.  This  may  look  like  a  slovenly 
way  of  maldng  a  bell-crank,  Init  it  was  quickly  made,  and 
hold  together  long  enough  to  do  the  job,  besides  having  the 
advantage  that  the  vertical  arm  could  be  made  longer  or 
shorter  by  simply  melting  the  solder.  The  ariji  carrying  the 
pawl  was  adjusted  in  this  w'ay  until  the  pawl  moved  a  little 
more  than  one  tooth  of  the  rack,  but  not  as  much  as  two 
leeth.  As  the  movement  of  the  top  slide  is  governed  entirely 
by  the  pitch  of  the  rack  teeth  and  not  by  the  amount  of 
movement  of  the  pawl,  any  lost  motion  in  the  feed  works 
does  not  affect  the  length  of  the  pins,  unless  it  amounts  to 
as  much  as  the  distance  between  two  consecutive  teeth  of  the 
rack.  The  two  eccentrics  P  and  R  were  adjusted  around  on 
the  crank-shaft  until  the  two  movements  were  correctly  timed 
relative  to  one  another;  that  is,  so  the  feed  did  not  start  until 
after  the  disk  tool  had  been  withdrawn  from  the  work,  and 
also  so  that  the  feed  was  completed  before  the  disk  tool 
started  to  cut. 

As  this  work  is  so  small  in  diameter,  it  was  realized  that  a 
high  speed  of  rotation  was  desirable,  bo'th  to  prevent  the 
formation  of  much  of  a  burr  on  the  edges  of  the  work,  and 
also  to  reduce  to  a  minimum  the  little  teat  left  by  the  cut-off 
tool.  With  this  object  in  view,  the  high-speed  drive  shown 
in  Fig.  4,  which  was  originally  made  to  drive  an  internal 
grinding  device,  was  changed  a  little  to  adapt  it  to  present 
needs.  The  drive  is  shown  in  section  in  Fig.  S.  It  consists 
of  the  brass  casting  A.  the  upper  end  of  which  is  slotted  and 
carries  the  adjustable  stud  B,  on  which  runs  the  double 
w'ooden  pulley  0,  the  large  part  of  which  is  for  a  flat  belt, 
and  the  small  part  for  a  round  belt  from  the  countershaft. 
This  pulley  has  screwed  fast  to  it  a  brass  flange  and  hub  D, 
into  which  are  forced  two  hard  steel  bushings,  one  in  each 
end,  leaving  on   oil  chamber  between  them.     The  end  of  the 


Fig,  4.     Bench  Lathe  Attachment  for  Turning  the  Sninll  Pins  shown  In 
Fig.  1.  at  the  Rate  of  Sixty  per  Minute 

stud  is  tapped,  and  the  large-headed  screw  E  is  screwed  in 
tight,  which  prevents  the  pulley  from  coming  off.  The  lower 
part  of  A  is  bored  \U  inch  diameter,  and  has  a  saw  cut  and 
pinching  screw  to  clamp  it  on  the  piece  of  'j-inch  brass  tubing 
F,  which  was  tinned  with  soft  solder  on  the  inside  and  then 
poured  full  of  babbitt  metal.  After  cooling,  it  was  bored  .3/16 
inch  clear  through  and  the  ends  faced.  The  middle  of  this 
hole  was  bored  a  trifle  larger  than  the  ends,  in  order  to  form 
an  oil  chamber.  The  pulley  G  also  performed  the  office  of  a 
chuck  to  hold  the  brass  wire  of  which  the  pins  were  made.  It 
is  made  of  lo-inch  cold-rolled  steel,  with  a  long  stem  on  one 
side  3/16  inch  diameter,  this  stem  being  bored  %  inch  aa 
far  as  the  pulley,  and  0.063  inch  the  rest  of  the  way.  A  small 
headless  set-screw  in  O  holds  the  work  In  place.  The  part  of 
F  that  projects  to  the  left  is  grasped  in  a  'o-inch  draw-chuck, 
and  the  lathe  spindle  locked  to  prevent  it  from  rotating.     An 


ordinary  flat  rubber  band  did  duty  as  a  belt  to  connect  0  and 
O,  but  it  had  this  peculiarity,  that  considerable  crowning  on 
the  pulleys  seemed  to  have  very  little  effect  on  keeping  the 
belt  in  the  middle  of  the  pulley  face,  so  a  guiding  fork  ./  of 
sheet  brass  was  attached.  There  seemed  to  be  some  structural 
irregularity  in  the  rubber  itself,  as  there  was  a  tendency  for 
it'  to  crawl  to  the  right  when  one  side  of  the  rubber  was  next 
the  pulley,  but  to  crawl  to  the  left  when  the  rubber  band  was 
turned  over. 

The  mode  of  operation  was  to  lift  the  feed  pawl  and  draw 
the  top  slide  as  far  to  the  right  as  it  would  go.  Then  a 
three-foot  length  of  wire  was  passed  through  the  lathe  spindle 
and   into   the   hardened   guide   bushing,   in   E    (Fig.   4),   after 
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Figs.  5  to  8.     Details  of  the  Attachment  shown  m  Pig.  4 

which  the  small  set-screw  in  pulley  G  (Fig.  8)  was  tightened 
and  the  countershaft  started.  This  gave  an  estimated  speed 
of  10,000  revolutions  per  minute  to  G-,  providing  the  belt  did 
not  slip.  Then  the  crank  on  the  end  of  0  was  turned  by 
hand,  a  finished  pin  dropping  off  for  each  turn,  until  the  top 
slide  reached  the  left-hand  end  of  Its  travel,  when  the  power 
was  shut  off,  the  slide  moved  to  the  right  again,  the  stock  wire 
released  and  pulled  through  until  it  was  in  the  guide  bushing 
once  more.  After  tightening  the  set-screw  and  starting  the 
power,  a  few  dozen  more  pins  could  be  made  at  the  rate  of 
about  60  per  minute,  when  the  stopping  and  returning  to  the 
right  had  to  be  repeated.  The  handle  O  could  be  turned  much 
faster  than  this,  but  in  that  case  the  momentum  of  the  top 
slide  would  be  apt  to  carry  it  a  little  too  far,  and  thus  make 
the  pins  of  varying  lengths,  so  it  was  thought  advisable  not  to 
exceed  the  rate  mentioned.  This  fixture  left  the  pins  with 
practically  no  burr  on  them,  and  they  were  all  ready  for  Im- 
mediate use. 

!H        4=        * 

At  the  present  time  when  we  are  prone  to  assume  that 
everything  undertaken  in  the  mechanical  field  surpasses  in 
magnitude  or  difficulty  of  production  anything  made  in  past 
centuries,  it  is  of  interest  to  recall  that  the  so-called  Great 
Bell  of  IVIoscow,  made  in  Russia  in  1734,  is,  according  to  the 
Brass  M'orld,  not  only  the  largest  bell  ever  cast,  but  is  also' 
the  largest  casting  of  any  kind  ever  made.  The  making  of  a 
casting  of  the  size  of  this  bell  would  startle  the  world  even 
to-day.  A  great  Chinese  bell  weighing  120,000  pounds  is  an- 
other example  of  ancient  casting.  As  far  as  is  known,  these 
bells  were  cast  from  metal  melted  in  close  proximity  to  the 
mold.  One  or  more  furnaces  capable  of  melting  the  required 
quantity  of  metal  were  so  arranged  that  a  troiigh  connected 
the  tap  hole  with  the  mold,  for  tapping  the  metal  directly  from 
the  furnace  into  it.  As  a  matter  of  fact,  this  method  would, 
even  to-day,  be  (he  only  practicable  one  for  casting  a  piece 
of  similar  size. 

*     *     * 

That  the  gasoline  or  alcohol  engine  is  destined  to  be  the 
farmers'  future  source  of  power  in  preference  to  the  horse, 
seems  to  be  reasonably  sure.  It  now  drives  his  automobile, 
shells  his  corn,  grinds  his  cattle  feed,  pumps  his  water, 
tlireshes  his  grain  and  plows  his  land.  Kansas  farmers  are 
using  traction  gasoline  engines  to  haul  their  plows,  and  it  Is 
claimed  that  four  men  with  a  traction  gasoline  engine  can 
do  as  much  plowing  as  twenty  men  with  horses. 
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DIB   SINKING  AND    SHOP  PRACTICE  IN  THE 
ARMSTRONG  BROS.   PLANT 

ETHAN  VIATJ.v 

The  business  of  the  Armstrong  Bros.  Tool  Co.,  "The  Tool- 
holder  People"  of  Chicago,  has  grown  from  the  almost  in- 
significant product  of  a  very  small  shop  to  the  immense  output 
of  a  factory  that  is  second  to  none  in  equipment  and  which 
holds  its  own  in  size  with  those  far  in  the  front  rank.  This 
last  statement  means  something,  for  as  a  rule,  the  business  of 
a  shop  making  small  tool  specialties  does  not  require  a  large 
plant.  The  growth  has  not  been  of  the  mushi-oom  kind,  but 
has  been  a  strong,  steady  increase,  the  result  of  good  sound 
business  management  pushing  a  line  of  tools  that  were  needed 
and  which  were  made  in  a  first-class  manner.  The  Arm- 
strong brothers  have  always  been  good,  steady  advertisers, 
but  no  amount  of  advertising  could  have  built  up  the  business 
that  they  have  to-day.  had  the  tools,  the  material  and  the 
workmanship  not  been  right. 

Besides  the  regular  line  of  lathe  and  planer  tools,  the  com- 
pany now  makes  drop  forgings  and  machine  shop  specialties 


Fig.  1.     View  of  the  Boiler  Room  at  the  Armstrong  Bros.  Shop 

of  several  kinds.  The  factory  has  its  own  power  and  light 
plant,  and  the  boiler  room,  a  partial  view  of  which  is  shown 
in  Fig.  1,  is  a  model  of  neatness  and  careful  planning;  it  is 
light,  well  drained  and  amply  large  enough  for  future  expan- 
sion. Automatic  stokers  are  used,  and  the  condition  In  which 
the  place  is  habitually  kept  is  plainly  shown  in  the  engraving, 
the  picture  having  been  obtained  one  noon  when  no  one  knew 
that  it  was  to  be  taken,  so  that  no  cleaning  up  for  the  occa- 
sion was  possible. 

The  forge  room  is  partially  shown  In  Fig.  2.  The  arrange- 
ment of  alternate  steam  hammer  and  trimming  press  is  good. 
The  heating  furnaces  are  also  well  located,  but.  unfortunately. 
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Fig,  2. 


Atrangeinent  of  Steam  Hammers  and  Trimming  Presses 
in  the  Forge  Boom 


the  position  from  which  the  picture  was  taken,  would  not 
allow  of  their  being  shown.  This  department,  as  well  as  all 
the  others,  has  been  planned  with  an  eye  to  both  present  and 
future  needs. 

A  great  many  of  the  articles  manufactured,  especially  the 
tool-holders,  are  case-hardened  by  being  packed  in  large  iron 

*  Associate  Editor  of  Machinery. 


boxes  with  raw  bone  and  charcoal,  and  heated  in  furnaces  In 
the  usual  way.  The  method  of  handling  the  iron  boxes  is 
not,  however,  as  common  as  It  might  be.  These  boxes  are 
made  with  grooves  or  corrugations  on  each  side,  extending 
the  entire  length  of  the  box,  and  a  large  Iron  fork,  the  prongs 
of  which  just  fit  these  grooves,  and  which  Is  swung  from  a 


Fig.  3.     Case-hardening  Furnace  and  Cooling  Tank 

traveling  tackle,  is  used  to  put  the  boxes  into  the  furnace 
and  to  remove  them  when  they  are  sufficiently  heated.  When 
the  boxes  are  removed  the  contents  are  dumped  into  the  cool- 
ing tank,  which  is  fitted  with  a  screen  to  keep  the  parts  off 
the  bottom  and  Insure  more  even  and  thorough  cooling,  all 
of  which  may  be  seen  by  referring  to  Fig.  3.  The  screen  just 
referred  to,  can  be  easily  removed  to  clean  the  burnt  bone 
out  of  the  bottom  of  the  tank.  When  the  picture  was  taken 
the  water  was  purposely  lowered  to  show  the  position  of  the 
big  screen  In  the  tank. 

The  tool  holder  set-screws,  which  are  made  of  tool  steel,  are 
heated   in   a  special   furnace  that  heats  only  the  points  and 


Fig,  4.     Batterj-  of  Automatic  Screw  Machines  which  make  the 
Tool-holder  Set-screws 

drops  them  into  the  hardening  bath  as  fast  as  the  operator 
can  feed  them  in.  The  burner  of  this  furnace  is  the  same  as 
that  used  on  a  bicycle  brazer,  and,  in  fact,  the  furnace  is 
principally  made  from  the  parts  of  an  old  brazing  stand. 

The  set-screws  just  referred  to  are  made  by  the  battery  of 
automatic  screw  machines  shown  in  Fig.  4.  In  the  fore- 
ground is  an  old  universal  bicycle  vise  that  is  used  to  hold 
the  big  quills  while  taking  out  or  putting  in  the  spring  collets 
used  for  feeding  the  stock.  Anyone  who  has  ever  run  this 
class  of  automatics  will  see  the  convenience  of  the  old  vise, 
for  something  of  the  kind  is  very  frequently  needed. 

The  system  used  for  detailing  the  dimensions  of  parts  for 
different  sizes  of  tools  of  the  same  class,  will  be  of  Interest 
to  many,  as  It  saves  a  great  deal  of  work  in  the  drafting 
room  by  making  one  print  do  for  all  sizes.  A  sample  draw- 
ing for  the  six  different  sizes  of  spindle  and  feed  sleeves  manu- 
factured. Is  shown  in  Fig.  5,  and  for  those  not  already  familiar 
with  this  method.  It  will  be  a  revelation  in  simplicity. 

Naturally  In  a  shop  depending  so  much  upon  drop-forge 
work,  the  die  making  department  is  one  of  the  most  important 
in  the  works  and  Is  well  equipped.  This  department  Is  in 
charge  of  a  man   of  long  experience  on   this  class  of  work, 
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though  a  coiiiiuirallvi'ly  young  man.  One  of  his  reuuirks  hits 
ilie  drop-forging  die  problem  squarely  on  the  head,  and  it  Is 
that  the  great  dlllUulty  in  drop-forge  work  Is  not  so  much  In 
making  the  die,  but  in  making  the  metal  go  into  it,  meaning, 
of  course,  that  the  breaking  down,  roughing  or  bending  opera- 
tions are  really  the  most  important  and  the  most  difficult  to 
plan  out  properly.    Almost  any  toolmaker  can  sink  a  finishing 


be  judged  from  il.  For  very  large  forgings  such  as  the  C- 
clamp  just  mentioned,  cast-iron  roughing  and  forming  dies 
are  used.  The  piece  is  first  broken  down,  bent  and  rough 
formed  In  these  dies  and  then  reheated  and  finished  In  the 
tool  steel  finishing  die.  Fig.  8  shows  a  set  of  wooden  patterns 
for  a  pair  of  cast-iron  dies  weighing  1,600  pounds,  or  800 
pounds  apiece. 
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Fig    5.    Drawang  giving  Dimensions  of  Six 

die  from  a  model,  but  it  takes  brains  and  experience  to  plan 
and  work  out  the  other  parts  of  the  die  so  that  it  will  work 
satisfactorily  without  unnecessary  waste  of  time  or  material. 
In  planning  dies  or  die  parts  of  especially  diflacuU  shapes, 
plaster  of  Paris  models  are  often  used  in  order  to  find  the  best 
shape  or  position  for  the  part  to  lie  in;  this  is  especially  im- 
portant in  so  planning  a  die  as  to  get  that  great  desideratum 
of  the  drop-forge  shop — the  finishing  at  one  heat. 


Different  Sizes  of  Spindle  and  Feed  Sleeves 

Many  small  pieces  are  forged  in  "pony  dies,"  which  are 
made  of  a  shoe  of  tool  steel  two  or  three  inches  thick,  which 
is  keyed  into  a  heavy  cast-iron  or  cast-steel  block.  These 
pony  dies  are  very  economical,  as  one  set  of  shanks  can  be 
made  to  do  duty  for  a  large  number  of  shoes,  the  shoes  all 
being  located  by  dowel  pins  and  keyed  in  with  a  taper  key, 
in  the  same  way  that  the  shanks  are  keyed  into  the  steam 
hammer  anvil  and  head. 


Fig.  a. 


I  tuken  fVom  the  Dies 


View  of  Drop  Forgings  as  th.-y  nppour- 

Pig.  6  shows  a  number  of  drop-torgings,  Including  tool- 
holders,  wrenches,  drifts  and  a  C-clamp  with  the  flash  still 
In  place.  These  forgings  are  just  as  they  came  from  the 
steam  hammer.  A  trimmed-off  flash  is  shown  on  top  of  the 
large  C-clamp  In  the  middle  of  the  group.  Fig.  7  shows  a 
lot  of  lead  proofs  of  dies  for  making  various  sizes  of  drop- 
forglngs  from  the  smallest  to  the  largest.  The  big  C-clamp 
shown  Is  18  Inches  long  and  the  sizes  of  the  other  parts  can 


Fig.  7.     Lead  Proofe  of  Various  Parts  which  are  to  be  drop  foi'ged 

For  working  out  difflcult  dies  on  the  profiler,  the  universal 
angle-plate  or  prollling-block,  shown  in  Fig.  9,  is  used.  In 
this  engraving,  A  is  the  die  and  B  is  the  top  of  the  block, 
which  may  be  swung  around  In  a  complete  circle,  while  the 
part  C  can  be  tilted  about  45  degrees  each  way  and  clamped 
at  any  point  on  the  base  D.  These  adjustments  give  almost 
any  angle  required  in  die  sinking,  that  cannot  be  obtained  in 
the  regular  profiler  vise. 


286 


MACHINERY 


December,  1909 


A  special  center-bracket  used  to  steady  small  mill  arbors 
■held  in  the  spindle  chuck  of  the  profiling  macliine  while 
working  out  cylindrical   cavities,   is   shown   in   Fig.   10.     The 


The  making  of  dies  for  the  Armstrong  boring  tool,  so  that 
the  metal  would  come  out  of  the  die,  was  quite  a  difficult 
problem.     This  was  one  of  the  few   cases  where  getting  the 
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Fig.  9.     Universal  Angle-plate  or  Profiling  Block  used  in  Die  Sinking 


Fie   10     Scecial  Center  Bracket  used  to  Support        Fig- 11.     Dies  in  which  a  Boring  Tool  Shatk  is  forged,        Fig.  12.    Shop  Truck  with  Shelves  the  Same  Height 
"  Small  Mill  Arbors  and  a  Convenient  Form  of  Shop  Truck  as  those  in  the  Store-room 


Fig.  13. 


Indexing  Jig  for  Holding  Hubs  of  Universal 
Ratchet  Drills 


Fig.  14. 


Fixture  which  holds  Two  C-clamps  while 
Faces  are  being  milled 


Fig.  15.    The  Way  in  which  Planer  Tool-holders  of 
the  Gang  Type  are  broached  in  a  Punch-press 


mill  used  is  of  the  same  diameter  as  the  cavity  wanted,  and 
it  affords  a  quick,  sure  way  of  getting  a  perfect  cavity  of  the 
right  size. 


metal  into  the  die  was  not  the  most  important  thing.  It  was 
easy  enough  to  make  a  die  that  would  forge  up  the  shape  re- 
quired, but  owing  to  the  peculiar  shape  of  the  boring  tool, 
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tlie  metal  would  be  wedged  In  too  tight  to  be  easily  removed. 
This  problem  was  worked  out  by  usinR  plaster  of  Paris  in 
tlie  way  previously  referred  to,  and  the  die  as  it   was  linally 


Fig.  17,  and  the  man  at  tln^  left  is  using  one.  holding  it  at 
tlie  proper  angle  by  pressing  it  down  on  the  adjustable  grinder 
rest.     At  tlie  right  in  this  engraving  is  shown  a  man  eutting 


Fig,  le.    Drilling  Set-screw  Holes  in  the  Gang 
Tool-holders 


Fig.  17.     Cutting  Higli-speed  Steel  with  rapidly- 
revolving  Plain  Tool  Steel  Disk 


Fig.  18.    Simple  Form  of  Chuck  for  Drilling  the 
Cutter  Hole  in  Off-set  Tool-holders 


successfully  made  is  shown  in  Fig.  11.  One  of  the  boring 
tool  holders  is  shown  lying  on  top  of  the  die.  The  truck 
shown    in    this    engraving    is   very    useful,   as    it    is   just    the 


high-speed  steel  into  suitable  tool-holder  lengths  with  a  metal 
wheel.  This  wheel  is  16  inches  in  diameter  and  runs  at  2,500 
revolutions   per  minute.     It   is  simply  a  thin  tool  steel  disk. 


Fig.  19.    Drilling  the  Cutter  Holes  in  the  Straight  Lathe  Tool-holder 

height  of  the  work  benches  and  a  heavy  die  can  be  easily 
pushed  from  one  to  the  other.  Another  very  handy  truck 
used  to  carry  finished  tools  from  the  assembling  benches  or 
shop  to  the  storage  shelves,  is  sho-wn  in  Fig.  12.  This  truck 
is  also  used  to  carry  tools  packed  in  boxes  to  the  shelves,  and 
as  the  shelves  of  the  truck  are  made  the  same  height  as  the 
four  lower  shelves  of  the  store-room,  the  boxes  can  be  easily 
slipped  into  place. 

Fig.  13  shows  an  indexing  jig  used  to  hold  the  hubs  of  the 
universal  ratchet  drills,  the  construction  of  which  is  too 
plainly  shown  to  need  explanation. 

In  Fig.  14  is  shown  the  milling  jig  used  to, hold  two  C-clanips 
at  once  while  machining  the  faces. 

Gang  planer  tool-holders  are  broached  out  in  a  punch  press 
as  in  Fig.  1.5.  Tlie  fixture  used  to  hold  the  gang  tool-holder, 
is  mounted  on  a  slide  which  is  fed  under  the  broacli  one 
hole  at  a  time,  by  lifting  the  dog-lever  A  and  pushing  the 
fixture  along  until  the  dog  engages  the  next  notch.  The  view- 
shown  was  taken  from  the  back  of  the  press.  The  gang  tool- 
holders  are  next  placed  in  a  very  similar  fixture,  shown  in 
Fig.   16,  and   the  set-screw  holes  drilled. 

Many  employers  and  foremen  complain  about  their  men 
grinding  away  the  tool-holder  when  sharpening  the  cutters; 
consequently  a  set  of  special  holders  has  been  made  for  cus- 
tomers, In  which  to  place  the  steel  while  grinding.  A  set  of 
these  holders  is  shown  In  the  vnck  on   the  grinder  column   in 


Fig.  20.    MilUng  the  Slots  for  the  Blades  in  Cutting-off  Tools 

clamped  between  two  big  soft-steel  washers.  The  steel  bars 
are  not  cut  off  entirely  but  are  just  cut  into  slightly  on  the 
four  sides  and   snapped   off,   the  cuts   on   the   sides   being  as. 


Fig 


Intoii-Mtlng  Typos  of  Klxtin<-H  lor  UoUllng  ShotiUI.'i-  Nuls  i 
Ht'iid-screwa.  while  thoy  iirt>  being  mllUut 


clean  as  If  made  by  a  milling  saw  in  soft  metal.  No  teeth  or 
anything  of  the  kind  are  used  on  the  cutting  disk  and  the 
hard  highspeed  steel  does  not  quickly  wear  the  softer  metal, 
as  a  "saw"  lasts  for  a  long  time. 
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One  of  the  simplest  possible  drilling  jigs  for  holding  offset 
tool-holders  while  drilling  the  cutter  hole,  is  shown  in  Fig.  18, 
while  in  Fig.  19  is  shown  a  set  of  three  jigs  useu  for  the  pro- 
gressive drilling  of  the  long  cutter  hole  in  the  straight  lathe 
tool-holder.  After  the  cutter  holes  have  been  drilled  as 
shown,  they  are  broached  out  square  in  special  turret  broach- 
ing machines. 

Slots  for  the  blades  of  cutting-off  tools  are  milled  in  the 
holder,  as  shown  in  Fig.  20.  A  close  inspection  of  this  jig 
will  show  that  the  tool-holder  is  pressed  from  below  up  against 
stops.  This  method  makes  all  slots  the  same  depth  regard- 
less of  any  slight  difference  in  the  thicknesses  of  the  forgings. 
The  pushing  up  of  the  clamping-block  is  done  by  a  cap-screw 
underneath  which  is  turned  with  an  end  wrench. 

Three  very  interesting  milling  fixtures  are  shown  in  Fig. 
21.  The  tool  at  the  left  is  an  indexing  fixture  for  milling 
large  hexagon  shoulder-nuts,  using  either  one  or  two  mills 
at  a  time.  The  indexing  is  done  by  the  lever  A,  the  nut  being 
held  In  the  chuck  which  is  operated  by  the  lever  B.  The 
fixture  in  the  center  is  for  holding  twelve  shoulder-nuts  while 


Pig.  22.    Detail  of  the  Clamping  Blocks  used  in  one  of  the  Fixtures 
sho^^ai  in  Fig.  21 

milling  them  hexagon,  using  straddle  mills.  The  blanks  are 
first  faced  and  threaded  and  then  screwed  tightly  down  on 
the  studs  C.  which  are  kept  from  turning  by  tightening  the 
screws  B.  These  screw'S  are  so  arranged  as  to  tighten  two 
studs  at  a  time.  The  nuts  and  screws  E  are  simply  lock  nuts 
and  pointed  retaining  screws,  the  ends  of  which  fit  into  a 
groove  turned  in  the  stud  shank.  At  F  are  the  spring-actuated 
indexing  stop-pins  which  are  made  to  engage  six  notches  in 
the  stud  shank,  so  that  by  simply  loosening  the  lock  screws  D 
the  nuts  may  be  easily  indexed  with  the  fingers.  Square- 
headed  collar-screws  are  milled  seventeen  at  a  time,  in  the 
jig  shown  to  the  right.  This  jig  is  simple  and  easily  oper- 
ated. The  screws  to  be  milled  are  held  by  a  series  of  clamp- 
ing blocks,  shown  in  detail  in  Fig.  22,  w-hich  are  set  into  a 
channel  in  the  cast  iron  base  of  the  jig,  held  in  place  by  an 
iron  top  plate  and  tightened  or  loosened  by  the  single  set- 
screw  G.  No  indexing  device  is  used,  but  after  the  first 
straddle  mill  cut  is  taken  the  set-screw  is  loosened  and  the 
screws  are  turned  a  quarter  way  around  by  hand  and  lined 
up  by  using  a  gage  with  teeth  in  it  like  a  big  comb.  The  set- 
screw  is  again  tightened  and  the  final  cut  taken. 

«  *  * 
THE  SMALLEST  STEEL  HAND  STAMP 
The  engraving  of  the  Lord"s  prayer  on  one  side  of  a  ten- 
cent  piece  and  other  feats  of  expert  engravers  even  more 
remarkable  have  interested  and  astonished  the  public  from 
time  to  time.  The  letters  in  these  examples  are  of  a  micro- 
scopic size,  and  can  be  read  only  with  the  aid  of  a  magnify- 
ing glass,  but  the  difficulty  of  cutting  them  in  copper  or  sil- 
ver is  small  compared  to  cutting  tool  steel  in  relief,  as  is 
required  for  a  stamping  die.  An  interesting  example  of  very 
small  steel  stamp  work  is  now  on  exhibition  at  the  New  York 
store  of  William  Dixon.  Inc.,  39  John  St.,  which  is  said  to 
be  the  smallest  ever  made.  The  die,  which  is  of  the  common 
hand  form  hardened  and  tempered,  stamps  the  name  WILL- 
IAM HOWARD  TAFT  in  .letters  one  two-hundredth  (0.005) 
inch  high,  the  seventeen  letters  making  a  line  only  11/64 
inch  long.  The  name  even  when  printed  by  the  stamp  on 
white  paper  with  black  ink  cannot  be  read,  without  the  aid  of 
a  magnifying  glass,,  by  any  but  the  very  sharpest  eyes.  The 
letters  are  all  capitals,  clean-cut  and  well-shaped.  A  page  of 
Machinery  on  the  same  scale  would  be  about  %  inch  x  1  inch. 


WATER   REQUIRED    TO    COOL  A  GAS  ENGINE 

S.  H.  SWEET" 

The  water  pump  for  a  gas  engine  is  generally  designed  to 
carry  off  one-half  the  heat  produced  by  combustion.  At  times 
one-quarter  would  be  sufficient  but  one-half  is  the  amount 
that  should  be  figured  on.  If  the  heat  per  minute  generated 
by  an  engine  is  represented  by  q.  then  for  a  thermal  effi- 
ciency of  121/0  per  cent,  g  =  339.2  X  I.  H.  P.,  and  q  X  0.5=  the 
heat  to  be  carried  off  by  the  water. 

I.H.P. 

T*he  constant  339.2  is  obtained  from  the  formula  9  = 

E 

33,000 
X .     E  =  the   thermal   efficiency,   which   for  gasoline  is 


I.  H.  P. 


33,000 


taken  as  1210  per  cent.     Hence,  q-- 


■X 


:  339.2 


0.125  778 

X  I.  H.  P.  Other  constants  may  be  obtained  by  substituting 
the  thermal  efficiency  expected  or  known.  So  far  as  I  know 
the  maximum  efficiency  of  gasoline  is  19  per  cent,  and  a  num- 
ber of  very  good  engines  have  shown  about  15  per  cent  effi- 
ciency, but  for  the  general  run,  the  safe  figure  to  use  is  12i^ 
per  cent. 
Let 

t  —  *!  =:  allowable  rise  in  temperature. 

<^  maximum     temperature    of    water    in    degrees    F. 
(About  180  degrees  should  be  the  maximum  tem- 
perature allowed.) 
i,  =  normal  temperature  of  water  in  degrees  F. 
W  =  the  number  of  pounds  of  water  required  per  minute. 


then 


169.6  X  I.H.P. 


W-- 


t  —  *, 
t  — 1^  =  the  number  of  B.  T.  U.  absorbed  per  pound  of  water. 
As  the  pump  is  generally  attached  to  the  engine  shaft,  it 

TABLE  GIVING  PART  OF  A  GALLON  PER  STROKE  FOB  VARIOUS  SIZES 
OF  SINGLE-ACTING  PUMPS 


Stroke 

Tliam 

A  — pj. 

1 

n 

2             3 

4 

5 

6 

* 

0.196 

0.0008 

0.001 

0.002  0.0025 

0.003 

0.004 

0.005 

8 

0.307 

0.001 

0.002 

0.003  0.004 

0.005 

0.007 

0.008 

f 

0.443 

0.003 

0.003 

0.C04  0.006 

0.008 

0  010 

0.013 

i 

0.601 

0.0035 

0.004 

0.005  0.008 

0.010 

0.013 

0.016 

1 

0.785 

0.003 

0.005 

0.007  0.011  '0.014 

0.017 

0.020 

H 

1.237  1 0.005 

0.007 

0.010  0.016  i 0.031 

0.026 

0.032 

n 

1.767  10.007 

o.nii 

0.015  0.022 

0.030 

0.038 

0.045 

li 

2.405     0.010 

0.015 

0.031  0.081 

0.041 

0.051 

0.062 

2 

3.142    0.014 

0.021 

0.027  0.C41 

0.054 

0.068 

0.082 

will  have  the  same  number  of  revolutions  as  the  engine. 
p  equal  pounds  of  water  required  per  revolution,  then 

W 

p  = 

R.  P.  M. 

As  one  gallon  of  water  weighs  8.33  pounds, 

P 


Let 


8.33 


-^number  of  gallons  required  per  revolution. 


Let  us  take  an  example  and  assume  that  we  wish  to  design 
a  pump  for  a  20  L  H.  P.  gas  engine  which  turns  at  300  R.  P.  M. 
q  =  339.2  X  20  =  6.784  B.  T.  U. 
5    X    0.5   =   6,784    X    0.5   =  3,392   B.   T.   U.,   which    is  the 
amount  of  heat  the  water  is  to  carry  cfC. 
«  =  180,  fi  =  60,  180  —  60  =  120. 

169.6  X  20 
11'  = =28.267  pounds. 


120 
28.267 


300 
0.0942 


-^0.0942  pound  per  revolution. 


:  0.0113  gallon  per  revolution. 


By  referring  to  the  accompanying  table  we  see  that  a  pump 
11.'.   inch  bore  by  IV2  inch  stroke  will  answer.     The  number 
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of  gallons  pumped  per  niimito  Is  equal  to  the  nuuiber  of 
R.  P.  M.  or  a  single  aeting  pump  inultiplieil  by  the  number  of 
gallons  per  revolution  as  given  in  the  table. 

[If  tlie  tliernial  eftU-ieney  of  a  gas  engine  were  100  per  cent, 
that  is  if  all  the  heat  were  converted  into  work,  there  would  be 
no  rejection  of  heat  into  tlie  cylinder  walls,  and  consequently 
no  need  for  cooling  water.  Again,  if  the  thermal  etiiciency 
were  50  per  cent,  one-half  the  heat  would  be  rejected  into 
the  walls  and  exhaust  while  the  other  half  was  converted  Into 
work.  The  formula,  therefore,  Is  not  strictly  correct,  as  It 
do6s  not  take  into  consideration  the  percentage  of  heat  con- 
verted  into  energy  and   whicli   thus  disappears. 

Using  the  same  notation,  the  formula  should  properly  be: 

(I.  H.  P.        33,000\  / 33,000  X  I.  H.  P.  \ 

E  778/1  778  / 


(33,000  I.H.P.  X  778)  —  (33,000  I.H.P.  X  778  E) 


25,674,000- 


778  B  X  778 
•  25,674,000  E 


605,284  E 
If /■;  =  12i.i  per  cent,  then: 

25,674,000  —  3,209,250 
9  =  — 


75,660.5 
=  296.8 

The  thermal  efficiency  of  gas  engines  being  rarely  more 
than  20  per  cent  the  error  in  Mr.  Sweet's  method  is  not  im- 
portant and  for  practical  purposes  it  is  to  be  preferred  be- 
cause of  its  simplicity. — Editor.] 

*     *     * 

HOW  BILLY  CENTERED   SHAFTS 

H.   A.   D. 

Mr.  William  Collis,  affectionately  known  amongst  the  boys 
as  "Billy,"  was  the  foreman  of  the  turning  shop  some  twenty 
years  or  so  ago.  He  was  a  working  foreman  too — not  one 
of  the  kind  who  was  afraid  to  dirty  his  hands — and  to  fill 
in  his  time  between  Monday  morning  and  Saturday  noon, 
when  he  was  not  giving  out  work  or  looking  after  his  men 
he  ran  the  shafting  lathe — or  rather  the  shafting  lathe  ran 
itself  even  when  he  was  looking  after  the  men,  or  when  he 
was  dozing  on  the  top  of  his  tcol-chest,  for  in  that  shop  there 
was  no  tool-room  and  each  man  kept  his  own  special  fancies 
in  the  way  of  tools,  etc.,  under  lock  and  key.  High-speed 
steel  was  in  the  dim  and  distant  future,  and  a  cut  over  a 
shaft  lasted  a  long  time. 

No.v  Billy's  method  of  centering  was  as  primitive  as  could 
be,  the  usual  tools  consisting  of  a  center  punch  and  hammer 
only.  A  square  center  was  used  sometimes,  but  this  gave 
trouble  in  changing  centers,  putting  something  in  the  tool- 
post  to  press  the  shaft,  and  other  little  worries  which  could 
be  avoided;  therefore,  by  placing  the  center  punch  where  he 
guessed  the  center  of  the  shaft  should  be,  and  hitting  it 
several  good  smart  blows  the  thing  was  done^except,  of 
course,  when  he  had  miscalculated  as  to  the  exact  posi- 
tion of  the  center.  It  was  then  necessary  to  try  the  shaft 
in  the  lathe,  and  if  too  much  eccentricity  was  found  he  would 
mark  the  "high  side"  with  chalk,  remove  the  shaft  and 
"draw"  the  center  by  means  of  the  punch,  the  shaft  being 
swung  in  and  out  of  the  lathe  by  means  of  pulley  blocks. 

His  assistant  on  the  operation  was  generally  one  of  the 
newer  lads  knocking  around,  and  tor  the  particular  shaft  in 
the  story  the  services  of  Harry  had  been  secured.  Now 
Harry's  sense  of  humor  (?)  was  strongly  developed,  and  he 
hated  this  particular  job  just  as  much  as  he  was  afraid  of 
Billy,  but  his  love  of  a  joke  overcame  his  fears  one  day,  and 
here  is  the  story: 

Billy  had  made  a  particularly  bad  guess  as  to  the  position 
of  the  center  of  the  shaft  and  had  followed  his  usual  practice 
up  to  the  point  of  swinging  the  shaft  otit  of  the  lathe,  when 
he  wiis  called  away  to  attend  to  some  other  duty.  As  Harry 
lolled  around  waiting  for  the  work  to  proceed  again,  the  lit- 
tle chalk  mark  persistently  stared  him  In  the  face  in  such 
a  manner  that  Anally  an  idea  struck  him,  that  It  would  be 
funny  if  he  rubbed  It  out  and  placed  another  on  the  opposite 
side.     Of  course,  as   In   most  things  of   liniiorlance,   the   main 


thing  was  to  have  the  idea,  the  rest  was  easy  and  was  soon 
accomplished.  It  was  too  good  a  joke  to  be  enjoyed  alone 
and  several  others  soon  knew  what  had  been  done,  amongst 
them  being  one  of  Billy's  own  particular  cronies.  Billy  re- 
turned soon  afterwards,  and  resuming  operations,  drew  the 
center  towards  the  mark.  His  surprise  was  very  pronounced 
when  he  saw  the  result  of  his  latest  efforts  and  the  remarks 
he  made  about  shafts  in  general  and  this  one  in  particular 
are  unprintable,  but  he  fairly  lost  his  temper  when  he  caught 
sight  of  someone  smiling,  apparently  at  him. 


tM 


"Now  Billy's  method  of  centering  shafts  was  primitive" 

Poor  Harry  wanted  to  laugh,  too,  but  dared  not,  so  offered 
what  consolation  he  thought  would  meet  the  case,  suggesting 
that  Billy  had  perhaps  made  a  mistake,  and  should  have 
drawn  the  center  away  from  the  mark,  but  Billy  said  he 
might  do  that  when  he  started  his  second  apprenticeship 
and  knew  no  better.  From  his  manner  towards  his  assistant 
the  next  day  it  was  clear  he  had  learned  over  night  what 
had  occurred,  but  he  was  not  vindictive,  and  afterward  enjoyed 
the  joke  as  much  as  anyone. 

*     *     * 

HOW  BILLY  DIDN'T  CENTER  SHAFTS 

This  startling  sketch  illustrates  an  amateur  artist's  weird 
conception  of  a  shafting  lathe  and  a  machinist's  way  of  hand- 
ling centering  tools.  He  was  asked  to  make  a  drawing  for 
"How  Billy  Centered  Shafts,"  and  the  result  exceeded  our 
wildest  expectations.  We  are  impressed  particularly  with  the 
lathe    legs.       How    well    they    don't    harmoni:^e    with   modern 


'¥& 


"Our  regret  Is  that  we  don't  know  the   tool-smith  who  forffed  that  center- 
punch  and  the  concern  that  made  the  hammer" 

ideas  of  machine  design;  they  appear  to  us  to  belong  to  the 
bulldog  type  of  architecture!  Note  the  "patent"  head-stock 
and  the  "unpatent"  foot-stock,  and  the  doleful  expression  of 
the  cub,  who  can't  for  his  life  see  how  to  swing  an  eight-foot 
shaft  between  five-foot  centers.  The  carriage  is  a  gem— but 
why  proceed  further?  The  makers  are  unknown  and  we  don't 
care.  Our  regret  is  that  we  don't  know  the  toolsmlth  who 
forged  that  center-punch  and  the  concern  I  hat  made  the  hani- 
mer. 
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CHINESE  METHODS  IN  DESIGN 

One  of  the  most  delightful  of  Charles  Lamb's  "Essays  of 
Elia,"  deals  with  the  alleged  discovery  of  roast  pig  by  the 
Chinese.  As  the  story  goes,  a  Chinaman's  house  was  burned 
up  and  his  pig  lost  in  the  flames.  While  poking  around  in 
the  ruins  the  Chinaman  came  upon  the  body  of  the  unfortunate 
beast,  and  in  the  handling  found  it  necessary  to  cool  his 
fingers,  which  he  did  by  putting  them  in  his  mouth,  when  he 
tasted  for  the  first  time  in  the  history  of  mankind  the  sweet 
and  delicate  flavor  of  roast  pig.  The  narrative  goes  on  to  state 
that  for  some  time  thereafter  Chinamen's  houses  were  burned 
down  regularly  and  frequently,  and  roasted  pigs  were  always 
found  in  the  ruins,  until  an  inspired  genius  discovered  a 
shorter  and  less  expensive  method  of  producing  the  same 
resiilt. 

It  sometimes  seems  as  though  there  are  very  few  machine 
designers  who  have  gotten  out  of  what  may  be  called  the 
"house  burning  stage"  in  machine  design.  Why  is  it  that 
nine  times  out  of  ten  the  first  design  of  a  new  machine  is  too 
light,  the  second  design  a  little  heavier,  the  next  heavier  still; 
and  only  in  the  course  of  years  is  the  tool  designed  so  as  to  be 
strong  enough  for  its  work?  Instead  of  wasting  time  and 
money  all  around  in  repeated  strengthening,  why  not  make 
the  machine  strong  enough  in  the  first  place — or  even  too 
strong?  It  would  be  a  welcome  change  to  see  a  machine  pared 
down  a  little  in  weight  in  successive  developments,  instead  of 
having  it  corrected  repeatedly  in  the  opposite  direction. 


ELECTRIC   DRIVE  IN  THE  MACHINE   SHOP 

When  electric  drive  was  first  being  introduced  into  machine 
shops  and  factory  equipment,  claims  were  made  for  the  power 
saved  by  elimination  of  line-shaft  and  belt  losses,  and  the  more 
important  but  not  obvious  economies  were  not  pointed  out, 
either  because  of  ignorance  or  lack  of  appreciation.  In  the 
machine  shop  the  greatest  advantage  of  electric  drive  doubt- 
less lies  In  the  increase  of  product  made  possible  by  constantly 
adjusting  the  speed  of  the  work  to  the  full  capacity  of  the 
cutter  and  thus  working  the  machine  always  at  its  maximum 


rating,  pre-supposing  that  variable  speed  motors  are  used  to 
drive  the  machines.  In  a  paper  on  the  economy  of  electric 
drive  in  machine  shops,  to  be  presented  before  the  A.  S.  M.  E. 
in  December,  Mr.  De  Leeuw  lays  stress  on  this  element  of  ad- 
vantage, it  being  of  much  greater  importance  than  the  mere 
saving  of  power.  In  fact  we  may  conclude  that  if  it  were 
simply  a  matter  of  saving  power  it  is  doubtful  if  it  would  pay 
in  many  cases  to  make  the  change  from  line-shaft  drive  to 
motor  drive. 

To  illustrate,  the  conditions  in  a  shop  are  quoted  where  an 
average  of  nine  tons  of  metal  is  machined  daily.  The  metal 
is,  for  the  greater  part,  cast  iron  with  a  small  percentage  of 
steel,  bronze  and  other  metals.  The  chips  removed  amount  to 
about  2,700  pounds  of  metal  in  a  nine-hour  day,  making  300 
pounds  per  hour  or  five  pounds  per  minute.  The  power  re- 
quired is  about  225  H.P.  which,  with  a  production  of  5  pounds 
of  chips  per  minute  means  that  45  H.P.  per  minute  for  each 
pound  of  chips  removed  is  consumed.  The  power  costs  about 
$40  per  H.P.  per  year  or  ?9,000  per  year  including  the  steam 
for  heating  the  building.  Now,  if  one-half  the  amount  spent 
for  power  could  be  saved  by  another  mode  of  drive,  the  total 
possible  gain  would  be  only  |4,500  per  year.  The  shop  employs 
about  500  men.  and  the  gain  per  man  would  be  $9  per  year. 
The  yearly  product  per  man  is  about  ?2,000  from  which  it 
becomes  evident  that  the  small  gain  of  5  per  ceut  in  pro- 
ductive capacity  would  be  much  greater  than  the  saving  in 
power,  and  this  is  a  large  consideration  in  the  economy  of. 
electric  drive  in  the  machine  shop. 

The  importance  of  increasing  the  product  by  the  substitu- 
tion of  electric  drive  for  line-shafts  and  belts  is  greatest  in 
the  matter  of  capital  investment  when  a  plant  is  working 
practically  to  its  limit,  and  any  increase  of  capacity  in  the 
direction  of  new  building  and  new  machinery  means  perhaiis 
a  prohibitive  cost,  to  say  nothing  of  the  delay  in  getting  the 
equipment  into  shape.  The  substitution  of  electric  drive  to 
increase  the  capacity  may  make  an  increase  in  the  number 
of  machines  unnecessary,  and  thus  save  making  a  large  invest- 
ment, much  greater  than  the  cost  of  the  change.  There  are 
other  advantages  than  those  of  electric  drive  that  may  be 
enumerated,  but  the  increase  in  efBciency  of  machine  and  man 
made  possible  by  the  variable  speed  motor  is  the  chief  con- 
sideration for  the  machine  shop  manager. 


STRESSES  IN  CURVED  MACHINE   MEMBERS 

The  A.  S.  il.  E.  paper  on  stresses  m  curved  machine  mem- 
bers, abstracted  in  another  part  of  this  number,  engineering 
edition,  is  a  valuable  contribution  to  the  society's  proceedings, 
being  one  that  can  be  studied  with  profit  by  designers  of 
hooks,  punch  and  shear  frames,  C-frame  riveters  and  other 
similar  structures  in  which  the  loads  induce  combined  tensile 

W      Wle 

and   bending    stress.       The    familiar    formula  />.  ^ i 

A  I 

found  in  text-books  en  machine  design  is  based  on  the  assump- 
tion that  curved  machine  members  under  load  act  as  do  beams 
originally  straight,  but  this  supposition  has  been  known  for 
some  time  to  be  erroneous,  the  calculated  factor  of  safety 
being  much  more  than  that  known  to  actually  exist.  The 
results  of  tests  on  hooks  of  cast  steel  and  wrought  iron  at 
Columbia  University  show  conclusively  that  the  old  formula 
is  very  seriously  at  fault,  the  actual  load  at  the  elastic  limit 
being,  roughly,  one-half,  or  less,  o€  the  calculated  load. 

So  serious  a  discrepancy  between  the  results  of  calculations 
and  actual  tests,  and  on  the  wrong  side  at  that,  cannot  be 
tolerated.  Future  treatment  of  the  subject  in  works  on  ma- 
chine design  must  take  into  account  the  newer  theory  from 
which  Andrews  and  Pearson  have  deduced  a  formula  that 
appears  to  agree  well  with  the  results  of  tests.  In  fact,  there 
is  a  surprisingly  close  agreement  of  the  test  loads  and  the 
calculated  loads  in  the  Columbia  experiments  when  figured 
by  this  formula.  Unfortunately  it  Is  not  readily  handled  by  a 
designer  unfamiliar  with  higher  analysis,  but  by  the  use  of 
constants  that  have  been  derived  for  the  common  hook  section, 
the  use  of  the  resulting  modified  expression  is  made  compara- 
tively easy. 
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It  is  cases  liko  this  that  have  given  cause  lor  tiu!  not,  uncom- 
mon belief  that  theory  and  practice  do  not  agree,  and  It  is  not 
strange  tliat  the  hard-headed  practical  man  has  some  contempt 
lor  the  purely  theoretical  designer,  when  machine  members 
fall  with  no  apparent  reason  in  theory.  But,  theory  and  prac- 
tice will  agree  when  the  theory  taUes  Into  consideration  all 
the  factors  affecting  the  problem  and  the  mathematical  formu- 
las arc  correctly  deduced.  Kffort  to  fit  a  fact  to  an  untenable 
theory  must  necessarily  fail,  and  when  it  fails,  as  in  this  case, 
In  producing  results  that  arc  tolerable,  we  must  change  the 
theory  to  fit  the  fact. 

*  «     * 

TURBINE  PUMP  MOTOR  DRIVE 

The  turbine  pump  has  come  to  be  recognized  as  a  practical 
pumping  machine  peculiarly  well  suited  to  certain  conditions, 
the  same  as  the  steam  turbine  prime  mover.  It  has  been  used 
tor  pumping  against  very  high  heads  with  success,  but  not- 
withstanding its  essential  simplicity,  some  peculiar  problems 
•have  been  met  in  its  design  and  construction  that  have  baf- 
fled the  designers.'  One  of  these  problems  concerns  the  matter 
of  drive.  When  a  turbine  pump  is  driven  by  an  electric  mo- 
tor, the  motor  conditions  become  very  bad  if  the  head  fluctu- 
ates. There  is  great  danger  of  over-loading  the  motor  with  a 
low  head,  strange  as  It  may  seem  at  first  thought.  The  natural 
inference  is  that  with  a  low  head  the  load  would  become  less 
than  with  a  high  head,  but  the  contrary  is  the  case.  A  turbine 
pump  designed  to  deliver  a  certain  quantity  of  water  against 
a  head,  say,  of  100  feet  will  operate  smoothly  when  driven  by 
an  electric  motor  so  long  as  the  water  approximates  the  given 
head,  but  should  the  head  fall  to  75  or  50  feet,  the  chances  are 
that  the  motor  would  be  over-loaded.  A  larger  quantity  of 
water  than  normal  is  pumped  at  lower  efficiency,  the  work 
done  Increasing  rapidly  with  decrease  of  head. 

The  reason  for  this  action  is  that  the  turbine  pump  operates 
under  conditions  analogous  to  those  affecting  the  electric 
generator.  A  generator  carries  its  normal  load  so  long  as 
the  resistance  in  its  circuit  is  that  for  which  it  is  designed. 
But,  should  a  short  circuit  or  reduction  of  resistance  through 
other  means  occur,  the  generator  at  once  becomes  over-loaded, 
and  will  break  down  or  burn  out  if  continued  in  operation. 
In  the  case  of  a  turbine  pump,  the  head  corresponds  to  the 
ohmic  resistance  and  the  quantity  of  water  pumped  to  the 
amperes  of  current.  When  the  head  under  which  a  motor- 
driven  turbine  pump  is  working  decreases,  the  pressure  or 
resistance  is  decreased  and  the  quantity  of  water  handled  is 
increased,  the  consequence  being  that  the  pump  is  over-loaded 
while  working  at  a  low  efficiency,  the  same  as  the  generator. 
The  over-load  must  be  carried  by  the  motor  and  unless  the 
motor  has  good  over-load  capacity  it  will  not  stand  up  under 
the  service.  However,  the  characteristics  of  the  best  turbine 
pumps  have  been  improved  so  that  considerable  fluctuation 
of  head  will  not  greatly  increase  the  load  or  decrease  the  pump 

efficiency. 

*  •     * 

GASOLINE  AND  ALCOHOL  MOTORS  COMPARED 

The  United  States  Geological  Survey,  has  Just  issued  a  bulle- 
tin on  "Commercial  Deductions  from  Comparisons  of  Gasoline 
and  Alcohol  Tests  on  Internal-CIombustion  Engines,"  by  Rob- 
ert M.  Strong.  The  tests,  which  were  under  the  technical 
direction  of  R.  H.  Fernald,  engineer  in  charge  of  the  producer- 
gas  section  of  the  technologic  branch,  were  conducted  at  the 
fuel-testing  plant  in  St.  Louis,  Mo.,  and  at  Norfolk,  Va.  The 
tests  dealt  primarily  with  gasoline,  forming  part  of  the  Investi- 
gation of  mineral  fuels  provided  for  by  acts  of  Congress.  To 
determine  the  relative  economy  and  efficiency  of  gasoline  it 
was  compared  with  denatured  alcohol.  When  the  series  of 
tests  was  started,  it  was  found  that  it  took  from  one  and  one- 
half  to  two  times  as  much  alcohol  as  gasoline  to  produce  a 
given  power.  With  special  alcohol  engines,  entirely  suited  to 
the  use  of  alcohol,  the  latter  fuel  has  been  made  to  do  as  much 
work,  gallon  for  gallon,  as  the  gasoline. 

By  using  alcohol  in  an  alcohol  engine  with  a  high  degree  of 
compression  (about  180  pounds  per  square  Inch  above  atmo- 
spheric pressure — much  higher  than  can  bo  used  for  gasoline 
on  accoun|,  of  pre-Ignltlon   from   the   high   temperatures   pro- 


iluced  by  compression)  the  im:\  consumption  rate  in  gallons 
per  horse-power  per  hour  can  be  reduced  to  practically  the 
same  as  the  rate  of  consumption  of  gasoline  for  a  gasoline 
engine  of  the  same  size  and  speed.  The  Indications  are  that 
this  possible  l-to-l  fuel  consumption,  ratio  by  volume,  for 
gasoline  and  alcohol  engines,  will  hold  true  for  any  size  or 
speed,  if  the  cylinder  dimensions  and  revolutions  per  minute 
of  the  two  engines  are  the  same. 

The  low  heating  value  of  completely  denatured  alcohol  will 
average  10,500  British  thermal  units  per  pound,  or  71,900 
British  thermal  units  per  gallon.  The  low  heating  value  of 
0.71  to  0.73  specific  gravity  gasoline  will  average  19,200  Brit- 
ish thermal  units  per  pound,  or  115,800  British  thermal  units 
per  gallon.  Thus  the  low  heating  value  of  a  pound  of  alcohol 
Is  appro-xlmately  si.x-tenths  of  the  low  heating  value  of  a  pound 
of  gasoline.  A  pound  of  gasoline  requires  about  twice  the 
weight  of  air  for  complete  combustion  as  a  pound  of  alcohol. 

A  gasoline  engine  having  a  compression  pressure  of  70 
pounds  but  otherwise  as  well  suited  to  the  economical  use  of 
denatured  alcohol  as  gasoline,  will,  when  using  alcohol,  have 
an  available  horse-power  about  ten  per  cent  greater  than  when 
using  gasoline.  When  the  fuels  for  which  they  are  designed 
are  used  to  an  equal  advantage,  the  maximum  available  horse- 
power of  an  alcohol  engine  having  a  compi-ession  pressure  of 
ISO  pounds  is  about  30  per  cent  greater  than  that  of  a  gasoline 
engine  having  a  compression  pressure  of  70  pounds,  but  of 
the  same  size  in  respect  to  cylinder  diameter,  stroke  and  speed. 

Alcohol  diluted  with  water  in  any  proportion,  from  dena- 
tured alcohol  which  contains  about  10  per  cent  of  water,  to 
mixtures  containing  about  as  much  water  as  denatured  alcohol, 
can  be  used  in  gasoline  and  alcohol  engines  if  they  are  prop- 
erly equipped  and  adjusted. 

When  used  in  an  engine  having  a  constant  degree  of  com- 
pression, the  amount  of  pure  alcohol  required  for  any  given 
load  increases  and  the  maximum  available  horse-power  of  the 
engine  decreases  with  a  diminution  in  the  percentage  of  pure 
alcohol  in  the  diluted  alcohol  supplied.  The  rate  of  increase 
and  decrease  respectively  is  such,  however,  that  the  use  of  80 
per  cent  alcohol  instead  of  90  per  cent,  or  denatured  alcohol, 
has  but  little  effect  upon  the  performance  of  the  engine;  so 
that  if  80  per  cent  alcohol  can  be  had  for  15  per  cent  less  cost 
than  90  per  cent  alcohol  and  could  be  sold  without  tax  when 
denatured,  it  would  be  more  economical  to  iise  the  80  per  cent 
alcohol. 

The  relative  hazard  involved  in  the  storage  and  handling  of 
gasoline  and  denatured  alcohol  is  of  particular  Importance  in 
considering  their  use  as  fuels  for  marine  and  factory  engines 
and  engines  to  be  placed  In  the  basements  of  office  buildings, 
in  coast  defense  fortifications,  or  in  like  places  where  a  general 
fire  would  be  likely  to  result  from  the  accidental  burning  of 
the  fuel  stored  or  carried  for  immediate  supply,  or  where  the 
forming  of  explosive  or  inflammable  mixtures  of  the  fuel 
vapors  and  air  in  the  immediate  vicinity  would  be  hazardous. 
It  is  indicated  by  statistics  and  is  also  the  general  consensus 
of  opinion  of  those  experienced  in  handling  gasoline,  kerosene, 
and  alcohol  that  the  hazard  involved  in  the  use  of  dena- 
tured alcohol  is  very  much  less  than  in  the  use  of  gasoline 
and  possibly  less  than  In  the  use  of  kerosene,  but  as  yet  the 
relative  fire  risk  has  not  been  definitely  established.  Consid- 
erable work  has  been  done  on  this  phase  of  the  investigation 
and  a  series  of  tests  that  will  be  of  assistance  in  determining 
the  relative  hazard  involved  in  the  use  of  these  fuels  is  In 
progress  at  the  testing  station  of  the  Survey  in  Pittsburg. 

In  regard  to  general  cleanliness,  such  as  absence  of  smoke 
and  disagreeable  odors,  alcohol  has  many  advantages  over 
gasoline  or  kerosene  as  a  fuel.  The  exhaust  from  an  alcohol 
engine  is  never  clouded  with  a  black  or  grayish  smoke,  as  is 
the  exhaust  of  a  gasoline  or  kerosene  engine  when  the  com- 
bustion of  the  fuel  is  incomplete,  and,  it  is  seldom,  if  ever, 
clouded  with  a  bluish  smoke  when  a  cylinder  oil  of  too  low 
a  flro  test  is  used  or  an  excessive  amount  supplied,  as  Is  so 
ollcii  the  case  with  a  gasoline  engine.  The  odors  of  denatured 
alcohol  and  the  exhausi  pases  from  an  alcohol  engine  are  also 
not  likely  to  be  as  obnoxious  as  the  odor  of  gasoline  and  Us 
products  of  combustion. 

Very  few  alcohol  engines  are  being  used  in  the  United  States 
at  the  present  time,  and  but  little  has  been  done  toward  mak- 
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ing  them  as  adaptable  as  gasoline  engines  to  the  requirements 
of  the  various  classes  of  service.  Engines  for  stationary,  ma- 
rine, and  traction  service,  automobiles,  motor  trucks,  and 
motor  railway  cars  designed  especially  to  use  denatured  alco- 
hol have,  however,  been  tried  with  considerable  success. 

The  price  of  denatured  alcohol  is  greater  than  the  price  of 
gasoline,  and  the  quantity  of  denatured  alcohol  consumed  by 
an  alcohol  engine  as  ordinarily  constructed  and  operated  is,  in 
general,  relatively  greater  than  the  quantity  of  gasoline  con- 
sumed by  a  gasoline  engine  of  the  same  type.  Considerable  at- 
tention is  being  given  to  the  development  of  processes  tor  the 
manulacture  of  alcohol  from  cheap  raw  materials  which  are 
generally  available,  and  it  seems  reasonable  to  expect  that  the 
price  ol  denatured  alcohol  will  eventually  become  as  low  or 
lower  than  the  price  of  gasoline,  especially  if  the  price  of  gaso- 
line advances.  It  also  seems  reasonable  to  expect  a  greater 
general  improvement  in  alcohol  engines  than  in  gasoline  en- 
gines. 

When  used  as  a  fuel,  denatured  alcohol  is  not  always  so 
classed  as  to  be  exempt  from  restrictions  placed  on  the  use  of 
gasoline  by  the  rules  of  insurance  and  transportation  com- 
panies or  city  ordinances.  The  restrictions  that  are  placed 
on  the  use  of  denatured  alcohol  are,  however,  never  greater 
than  those  placed  on  the  use  of  gasoline.  In  some  places,  they 
are  such  that  the  use  of  an  alcohol  engine  i^  permitted  where 
the  use  of  a  gasoline  engine  is  prohibited.  For  instance,  alco- 
hol motor  trucks  and  automobiles  are  admitted  to  many 
steamer  piers  that  are  not  open  to  gasoline  machines. 

When  the  restrictions  placed  upon  the  use  of  denatured  alco- 
hol are  less  than  those  placed  on  the  use  of  gasoline  or  where 
safety  and  cleanliness  are  important  requisites,  the  advantages 
to  be  gained  by  the  use  of  alcohol  engines  in  place  of  gasoline 
engines  may  be  such  as  to  overbalance  a  considerable  increase 
in  fuel  expense,  especially  if  the  cost  of  a  fuel  is  but  a  small 
portion  of  the  total  expense  involved,  as  is  often  the  case. 
Denatured  alcohol  will,  however,  probably  not  be  used  for 
power  purposes  to  any  great  extent  until  its  price  and  the 
price  of  gasoline  become  equal  and  the  equality  of  gasoline  and 
alcohol  engines  in  respect  to  ability  to  service  required  and 
quantity  of  fuel  consumed  per  brake  horse-power,  which  has 
been  demonstratgd  to  be  possible,  becomes  more  generally 
realized. 

A  further  general  development  in  I  he  design  and  construc- 
tion of  engines  that  use  kerosene,  or  cheaper  distillates,  and 
the  crude  petroleums  may  be  reasonably  expected  and  may 
delay  the  extensive  use  of  denatured  alcohol  for  some  time  to 
come,  but  as  yet  comparatively  few  data  pertaining  to  this 
phase  of  the  general  investigation  are  available. 


AUTOMOBILE  SPRINGS 

The  development  of  the  automobile  has  proved  that  the 
ordinary  carriage  spring  is  inadequate  to  meet  the  severe 
requirements  of  automobile  service.  Manufacturers  have  ex- 
perimented with  many  grades  of  foreign  and  domestic  steels 
including  chrome-nickel,  tungsten,  vanadium  and  other  special 
alloys  with  results  more  or  less  satisfactory  depending  largely 
on  the  heat  treatment.  The  experience  of  some  makers,  mem- 
bers of  the  A.  L.  A.  M.,  appears  to  indicate  that  silico-mangan- 
ese  springs  endure  longer  than  high  carbon  steel,  but  what- 
ever steel  is  used,  it  must  be  made  to  certain  specified  analyses 
and  heat  treated  in  an  approved  manner  to  yield  satisfaction. 
It  is  necessary  to  have  the  furnaces  under  pyrometer  control, 
and  so  closely  regulated  that  there  is  but  very  slight  variation 
in  temperature.  The  most  commonly  used  heat  treatments  are 
annealing,  hardening,  tempering,  hardening  and  annealing, 
double  annealing,  and  double  hardening.  A  long  flat  spring  is 
preferable  to  a  spring  with  considerable  arch  as  the  fiber  stress 
is  lower  for  the  same  load  and  deflection.  The  deflection 
should  not  be  more  than  one-fourth  inch  per  hundred  pounds. 
The  reason  leaf  springs  are  preferable  to  coil  springs  is  the 
greater  dampening  effect  of  the  leaf  springs,  because  of  the 
friction  between  the  component  parts  of  the .  spring.  A  leaf 
spring  does  not  return  to  its  normal  position  so  quickly  and 
forcibly  as  a  coil  spring  of  the  same  capacity,  hence  its  easier 
effect  upon  the  car  and  its  occupants. 


THE  DESIGN  OP  CURVED  MACHINE  MEMBERS 
UNDER  ECCENTRIC  LOAD* 
Machine  members,  such  as  frames  for  punches,  shears  and 
riveters,  hooks  and  the  like,  when  subjected  to  load,  are  gen- 
erally supposed  to  behave  like  beams  originally  straight  and 
subjected  to  the  same  conditions.  The  usual  analysis  applied 
to  such  beams  in  determining  the  proportions  required  to 
withstand  safely  a  given  stress  assumes  that  the  maximum 
tensile  stress  equals  the  load  considered  as  uniformly  dis- 
tributed over  the  section  plus  the  stress  due  to  the  eccentricity 
of  the  load.     Symbolically  expressed 

W       Wlo 

/,  =  -  + 

A         I 

/,=  maximum  intensity  of  tensile  stress, 
W  =  load  on  beam, 
A  =  area  of  section. 


Miiehinerj/,  .V.  I' 


Fig.  1.    Section  of  Crane  Hook 

I  =  eccentricity  of  loading, 

('^distance  from  gravity  axis  of  section  to  point   under 

stress  /i 
I  :=  moment  of  inertia. 

This  analysis  is  unfortunately  prevalent  in  textbooks  on  the 
design  of  machine  elements  and  strength  of  materials,  and 
has  been  accepted  generally  because  of  long  standing.  How- 
ever, it  does  not  agree  with  the  results  of  experiment  on 
members  of  this  kind;  in  fact  such  experimental  results  are 
so  different  from  results  calculated  by  this  formula  that  no 
confidence  whatever  can  be  placed  in  it,  and  safe  proportions 
can  be  obtained  only  by  the  use  of  a  large   factor  of  safety. 
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Fig.  2.    Section  of  Punch  and  Riveter  Frame 

The  results  of  a  series  of  experiments  which  are  remarkable 
in  their  disagreement  with  the  results  obtained  by  the  for- 
mula are  given  in  the  accompanying  table.  The  crane  hook 
was  taken  as  an  example  of  a  beam  of  this  sort  and  experi- 
ments were  conducted  on  ten  hooks  ranging  from  tw'o  to 
thirty  tons  rated  capacity. 

It  is  very  evident  that  the  assumptions  on  which  the  con- 
ventional formula  is  based  are  not  correct,  and  that  machine 
members  designed  on  this  basis  have  a  much  smaller  factor  of 
safety  than  is  generally  supposed.  While  this  has  been  known 
in  some  quarters  and  attempts  have  been  made  to  bring  about 
an  adjustment,  no  theory  which  has  been  developed  seems 
to  fit  the  case  better  than  that  evolved  by  E.  S.  Andrews  and 

•Abstract  of  paper  by  Prof.  Waltor  Rautenstrauch,  read  before  the 
Novembpr,  .  1909,  meeting  of  the  American  Society  of  Mechanical 
Engineers.  , 
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I'rof.  Karl  Pearson  ot  London  University.  Thoir  investigation 
gives  the  following  expression  for  the  tensile  stress  at  tho 
most  straiiu'd  point  in  the  princli)al  section  of  beam: 

VV 

/.  =  — 


lO-ton  Iiook,  r  =  :!. ' 


+  I 


r)-lon  liook,  /■ 


:!0()00 


pounds 


I  \  P, 

/,  =  tensili'  stress  at  most  strained  point  of  section, 

per  s(iiiare  inch, 
IV  =  load  on  liook,  pounds, 
/t=area  of  section,  square  inches, 
;=; distance  from  load  lin<'  to  gravity  axis  of  section, 
p  =:  radius  of  curvature  of  belly  of  hook  at  gravity  axis, 
(•^distance  from  gravity  axis  to  point   ot  maximum  ten- 
sile stress. 
7,   and  7j  are  functions  the  values  ot  wliich  are  determined 
for   each   section   by   means   of   rather   complicated 
higher  analysis;    approximate   values  are  given   in 
the  following. 
This  formula  was  applied  to  each  of  the  hooks  tested,  with 
the   results   recorded   in   the   third   line   of   the   accompanying 
table.,   An     inspection     of 
this   table   will   show   how 
nearly  the  analysis  of  Mr. 
Andrews     and      Professor 
Pearson  fits  the  case. 

In  its  present  form  it  is 
a  rather  unwieldy  instru- 
ment in  the  hands  of  a  de- 
signer, but  it  may  be  made 

more  applicable  to  design   By  test 56,000    30,000 

than  might  be  thought  at   By  standard  formula.    11.5,000    70,000 

first.     The     functions     7,   By  new  formula 55,080    39,925 

and    72    are    constants    for   

all  sections  of  similar  form,  that  is.  for  all  sections  the 
proportions  of  which  may  be  expressed  as  a  function 
of  some  unit  ot  dimension,  for  example,  the  radius 
of  curvature.  Under  the  same  circumstances  the  entire  ex- 
pression within  the  brackets  is  a  constant.  The  equation  tor 
a  series  of  sizes  and  sections  may  therefore  be  viritten  /t^ 
W  W 

—  K,  or  A^  —  .fir.  The  area  is  a  function  of  the  unit  squai-ed 
A  /. 

and  therefore  we  may  write  A  =  C  )-',  or 


2-ton  hook,  r 


j    4(IUII 

N  :it)(i(io 


■  =  2.7l) 


■AM 


—  =  1.23 


The  pi'(ip(irl  ions  ob'.aincd  aliove  will  be  for  loads  giving  a 
maximum  stress  at  the  elastic  limit  of  the  material.  For  cast 
stcol  difft^rcnt  values  will  necessarily  be  obtained.  The  estab- 
lishment of  such  a  standard  ",ould  lead  to  a  very  simple  pi-o- 
cess  for  the  determination  of  tlie  principal  section  of  a  hook 
for  any  capacity;  the  proportions  of  the  shank  and  other 
parts  of  the  hook  may  readily  be  established  on  the  same 
basis.  The  bottom  of  the  hook,  being  subjected  to  much  wear, 
cannot  of  course  be  proportioned  on  the  basis  of  the  stress 
analysis.  The  above  standard  section  selected  as  an  average 
representative  of  present  practice  is  not.  however,  the  most 
economic  form  of  section  from  the  standpoint  of  equal  maxi- 

ANALYSIS    OP   HOOKS   TESTED 

Load  at  Elastic  Limit,  Pounds 


Rated  Capacity 
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IS-tnn 


48,000 

145,00(1 

50.570 


So 
C  (., 


16,000 
73.000 
15,000 


18,000 
43,000 
16,500 
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16,000 
36,000 
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18,000 

14,000 

53.300 

30,800 

18.950 

14,100 

8,500 

14,900 

8,600 
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4,700 
14,900 

4,400 
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X  —  =  c, 

'  C         ft  ^  fx 

Applying  this  to  the  case  of  a  series  of  hooks  ranging  from 
the  minimum  to*the  maximum  to  be  manufactured,  a  stand- 
ard form  of  section  may  be  laid  out  as  in  Tig.  1,  and  the  con- 
stant established.  For  the  hooks  tested  by  the  writer  the 
following  values  for  the  constant  were  found: 

30-ton  hook,  cast  steel 3.00 

30-ton  hook,  cast  steel 3.10 

15-ton  hook,  cast  steel 3.23 

15-ton  hook,  wrought  iron 4.29 

10-ton  hook,  cast  steel 3.49 

10-ton  hook,  wrought  iron 3.42 

5-ton  hook,  cast  steel 3.12 

5-ton  hook,  wrought  iron 3.12 

3-ton  hook,  cast  steel 3.78 

2-ton  hook,  cast  steel 3.74 

Average  3.43 

To  make  the  case  representative  of  present  practice  let  such 
ratio  of  proportions  he  assigned  to  the  section  shown  in  Fig.  1 
that  C  =  3,4.  The  design  of  a  series  of  wrought  iron  hooks 
to  sustain  loads  of  from  2  to  10  tons  with  a  limiting  intensity 
of  tensile  stress  ot  iiO.OOO  pounds  per  square  Inch  will  require 
the  following  computations: 


n;um  tensile  and  compressive  stresses.  It  has  been  pointed 
out  by  Professor  Pearson  that  a  section  with  such  propor- 
tions is  approximately  an  isosceles  triangle  with  a  radius  of 
curvature  of  1.75  of  the  height.  The  more  nearly  this  form 
could  be  approached,  the  less  would  be  the  weight  of  hook. 

Professor  Goodman  points  out  that  for  hook  sections  the 
functions  7,  and  7..  are  expressed  approximately  as  follows: 

ke 

7.'  = 

1.2  p^ 

7,  =  1  +  11  7.- 
where  k  =  radius  of  gyration  of  the  sections,  the  other  sym- 
bols being  as  before  noted. 

In  applying  these  empirical  formulas  to  punch  and  riveter 
frame  sections  the  writer  has  found  that  the  results  are  not 
accurate,  but  that  the  values  are  belter  expressed  as  follows: 

ke 

7:    = 

0.7  p  = 

7,  =  I  -f  1.1  7, 

For  example,  consider  the  design  for  a  punch  frame  shown 
in  Fig.  2.  Computing  the  values  for  the  functions  7,  and  7, 
by  the  empirical  formula,  7,  =r  1.44,  7.^^0.4.  Whereupon  the 
Intensity  of  stress  according  to  the  new  method  of  analysis 
for  a  force  of  9(1.0(10  pounds  at  the  jiunch  will  be 
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8500  pounds  per 
Square  inch,  ap- 
proximately 


40-ton  hook,  r 


.Id-lull  lioiik,  r 


20-ton  hook,  r 


^■  =  3.4  J 

..4 


80000 


30000 
60000 

30000 
■IlKJUO 


-  =  5.54 


4.7 


30000 


-  =  3.94 


According   to    the    old    I'onuula    used   almost    exclusively    in 

IV       IV?.' 

text  books,  the  value  of  1 1   is  expressed  by 1 .  whence 

A  I 

/t  =  2,4.'j0.  It  may  be  clearly  seen  that  were  the  punch  In 
question  designed  for  a  limiting  Intensity  of  stress  of  2.450 
by  the  old  formula,  there  would  actually  be  a  maximum  stress 
of  S.fiOO  jiounds  iier  square  Incli.  which  Is  hardly  a  safe  value 
for  cast  iron  and  particularly  IVu'  a  large  casting. 

The  above  empirical  fiu'iuuliis  arc  derived  from  the  results 
of  coniputallon  of  two  st>clions  aiul  may  iiol  work  out  as  cor- 
rectly in  all  cases. 
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ASSEMBLING  A  48-INCH  MOTOR-DRIVEN 
PLANER*—! 

ALFRED  SPANGENEERGt 

In  planer  erection,  the  principal  points  to  be  observed  are 
that  the  housings  must  be  parallel  with  each  other  and  square 
with  the  bed;  accuracy  is  essential  In  the  fit  of  all  sliding 
members  and  in  the  truth  of  all  plane  hearing  surfaces;  the 
gears  should  mesh  properly  and  run  smoothly;  and  the  sys- 
tem must  be  such  as  to  permit  the  various  parts  to  be  easily 
and  quickly  assembled,  and  avoid  the  necessity  of  fitting  the 
members  together  for  the  laying-out  operations.  This,  of 
course,  presupposes  the  employment  of  jigs  and  gages,  but, 
owing  to  the  fact  that  planers  of  the  4S-inch  size  and  upwards 
are  seldom  built  in  large  numbers  at  a  time,  and  further, 
that  there  are  many  different  types  of  drive,  it  is  impracti- 
cable to  indulge  very  freely  in  the  use  of  elaborate  jigs  for 
duplicating  the  larger  parts.  However,  many  of  the  members 
used  in  the  construction  of  planers  are  common  to  several 
different  sizes  and   different   types   of  drive,   so  that   with  a 


the  latter  are  controlled  to  a  great  extent  by  the  former,  a 
brief  description  of  the  points  to  be  observed  in  machining, 
together  with  the  gages  used  for  testing  the  larger  members, 
will  be  illustrated  and  described.  Referring  to  Fig.  2,  A  in- 
dicates a  gage  for  testing  the  V-surfaces  on  both  the  bed  and 
table,  it  being  shown  in  position  on  the  latter.  The  surfaces 
B.  which  support  the  gage,  are  finished  first,  and  in  this  way 
the  gage  is  always  kept  in  a  horizontal  plane  and  both  tracks 
are  the  same  width,  so  that  when  the  table  is  placed  in  posi- 
tion on  the  bed,  the  top  of  the  table  will  be  square  with  the 
housings.  Another  advantage  of  this  gage  over  the  usual 
form  having  a  bearing  on  both  sides  of  the  V,  is  that  only 
two  parallel  surfaces  are  finished  and  tested  at  a  time,  which 
often  saves  changing  the  planing  tools  and  resetting  the  tool- 
heads.  The  gage  is  squared  by  trying  a  0.001-inch  feeler  on 
both  sides  of  the  gage  as  at  C  and  C,.  To  determine  the  width 
of  the  V  tracks  on  the  bed  and  table,  measurements  are  taken 
at  D  and  D„  respectively. 

The  gage  just  described  is  not  adapted  for  measuring  the 
rack  seat,  however,  and  therefore  another  gage  is   provided 


Fig.  1.    Forty-eight-inch  Motor-driven  Planer,  used  as  Example 

few  very  simple  jigs  and  gages,  the  standard  members  can 
be  made  interchangeable,  and  in  this  way  much  expensive 
handling  in  laying  out,  and  the  consequent  lost  time,  is 
avoided. 

This  article  will  deal  principally  with  the  erecting  process 
on  the  bed,  since  the  methods  and  processes  employed  in 
assembling  the  smaller  units  do  not  differ  greatly  from  the 
practice  used  in  assembling  those  of  other  machine  tools.  All 
the  principles  involved  in  the  erection  of  a  small  planer  are 
encountered  in  the  case  of  a  large  machine,  and  many  other 
complicating  factors  are  added;  hence,  the  erection  a  planer 
of  the  latter  class  will  be  described  in  detail.  For  this  pur- 
pose a  48-inch  motor-driven  planer  is  selected,  the  general 
features  of  which  are  immediately  apparent  from  a  study  of 
the  half-tone  Fig.  1. 

As  the  machining  processes  are  so  intimately  correlated 
with  those   of  assembling,  and  as  the   methods  employed  in 


•  For  additional  information  on  this  and  kindred  subjects,  see 
"Assembling  a  24-inch  Engine  Lathe,"  in  the  November.  Ifino.  issue  of 
Machinery,  and  articles  there  referred  to. 

t  Address  :    953   W.  5th  St..  Plainfleld.  N.  J. 


for  nlustrattoK  Principles  Involved  in  Assfembling  Planers 

which  fits  both  sides  of  the  V's,  and  is  represented  by  the  dot- 
ted lines.  This  gage  carries  a  slide  E  which  measures  the 
rack  seat.  At  F  is  shown  a  sheet  iron  support  which  fits 
either  gage  and  prevents  it  from  tipping  over. 

In  the  same  illustration,  at  O.  Is  shown  the  method  of  test- 
ing the  table  on  surfaces  H  and  H,.  which  have  a  clearance 
of  0.005  inch  between  corresponding  surfaces  on  the  bed.  As 
will  be  seen,  the  cast  iron  gage  block  I  fits  the  V  on  the  table 
and  is  provided  with  two  surfaces,  one,  J,  for  setting  the 
planer  tool,  and  another,  K.  for  testing  surface  H  after  the 
finishing  cut  is  taken.  To  the  right,  at  L,  is  shown  another 
cast  iron  gage,  this  being  used  for  setting  the  tools  and  test- 
ing the  surfaces  M  and  K;  at  L,  the  gag'e  is  shown  in  posi- 
tion in  the  V  track  of  the  bed.  As  will  be  pointed  out  later, 
the  object  of  finishing  the  surface  N  last  is  to  provide  a  locat- 
ing surface  for  the  jig  for  boring  the  bed.  In  this  way,  the 
rack  gear  shaft  hole  is  bored  the  correct  distance  from  the 
V  tracks,  so  that  when  the  table  is  in  position,  the  table  rack 
will  mesh  properly  with  its  gears.  Length  gages  0,  P,  Q<  and 
R  are  for  testing  the  measurements  indicated,  the  latter  also 


December,  1009 


MACHINERY 


395 


bt'ing  used   for  taking  the  length  of  the 
iirc'h  .4,  Fig.  1. 

It  Is  essential,  of  course,  that  the  hous 
lug  cheelis  on  the  bed  bo  perfectly  square 
with  the  V-tracks  and  parallel  with  each 
other.  To  accomplish  this,  the  sweep 
S,  carrying  the  Starrett  Indicator  T,  is 
used  in  connection  with  the  straight-edge 
U.  which  roaches  across  the  bed  and  ex- 
tends a  sufficient  amount  beyond  one  side 
to  accommodate  the  swing  of  the  indi- 
cator. By  this  means  very  accurate  re- 
sults are  obtained.  The  operator  holds 
the  bar  V  in  contact  with  the  bed,  and 
the  flanged  bearing  W,  being  of  ample 
diameter  and  ground  true  with  the  bar. 
keeps  the  bar  in  a  vertical  plane. 

Boring-  and  Drilling  the  Bed 
The  bed,  having  passed  inspection  with 
regard  to  the  accuracy  of  the  planing 
operations,  is  now  sent  to  the  horizontal 
boring  and  drilling  machine  where  all 
the  boring,  drilling,  and  tapping  opera- 
tions are  completed;  one  setting  only  is 
required,  as  the  machine  is  provided  with 
two  separate  columns  carrying  spindle 
heads,  both  working  on  each  side  of  the 
bed  simultaneously.  In  the  line-engrav 
ing  Fig.  3  the  bed  Is  seen  resting  oc 
parallels  A  with  the  jig  B  in  positior 
ready  for  the  operations  just  mentioned 
As  will  be  observed  from  the  top  view, 
the  jig  consists  of  three  main  castings  C. 
D,  and  E,  respectively,  which  are  bolted 
to  the  three  cast  iron  tie  bars  F;  this 
construction  permits  adjustment  of  mem 
hers  /)  and  B  to  compensate  for  beds  hav- 
ing different  widths  over  the  housing 
cheeks.  The  jig  rests  on  the  top  of  the 
bed,  and  is  located  endwise  with  refer- 
ence to  the  jig  members  D  and  E  match- 
ing the  bed  casting,  so  that  when  the 
housings,  which  have  been  drilled  by  a 
separate  jig.  are  bolted  onto  the  bed,  the 
castings  will  match  properly.  Set-screws 
O  square  the  jig  with  the  bed  by  holding 
the  jig  against  surface  H.  Suitable 
stops,  straps  and  bolts  secure  the  jig  and 
bed  to  the  base-plate  during  these  opera- 
tions. 

For  boring  and  reaming  the  shaft 
holes  /,  J.  K.  L,  and  M,  two  boring  bars 
having  suitable  cutters  and  reamers  are 
used,  similar  to  those  shown  in  an  article 
on  Jigs  and  Fixtures,  in  Machinery, 
March,  1909,  issue.  Figs.  137  and  142,  ex- 
cept that  in  the  present  case  a  middle 
support  enables  each  bar  to  carry  two 
cutters  and  two  reamers.  The  jig  is 
provided  with  removable  hardened  steel 
drill  bushings  for  the  housing  bolt  holes 
N,  the  tapping  being  accomplished  at  the 
same  setting  of  the  spindle.  Drill  and 
reamer  bushings  are  used  at  0  and  P, 
while  a  fixed  drill  bushing  Q  permits  a 
small  hole  to  be  drlflod  for  the  taper 
dowel  pin,  ample  stock  being  left  for 
reaming  after  the  housings  are  bolted  on 
and  properly  located.  After  the  boring 
and  drilling  operations  are  completed, 
the  bed  is  moved  over  to  the  erecting 
foundation  where  the  erecting  process 
proper  begins. 

Drilling'  the  HouslngB 
In   Fig.  4,   the  front  housing  is  shown 
at  A,  with  jigs  li  and  O  In  posKlon   for 
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Fig.  2.     Gages  used  for  Testing  Planing  of  Bed  and  Table 
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Fig.  3.     Ooniblnatloii  Borliitf  and  Drilling  Jig  In  Po»Il1on  on  tho  Bod 
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drilling  the  cheek  bolt  holes  and  the  arch 
seat  tap  holes,  respectively;  the  same 
jigs  are  used  for  the  back  housing,  and 
jig  G  is  also  used  for  drilling  the  arch 
casting.  The  locating  points  and  method 
of  clamping  the  jigs  are  Indicated  in  the 
engraving;  as  a  matter  of  precaution, 
after  the  first  hole  is  drilled  in  each 
case,  a  pin  is  inserted  through  the  jig 
bushing  into  the  drilled  hole,  thus  pre- 
venting the  jig  from  moving. 

All  drilling  and  tapping  on  this  side  of 
the  housing  being  completed,  jig  C  is  re- 
moved, while  B  is  secured  by  four  bolts 
D  having  round  heads  fitting  in  place  of 
the  drill  bushing  collars,  after  which  the 
housing  is  turned  over  in  the  position 
shown  in  Fig.  7.  The  drilling  operations 
are  performed  on  a  cast  iron  base  plate 
provided  with  a  portable  motor-driven 
radial  drill,  this  base  .  also  serving  the 
purpose  of  a  surface  plate  for  laying  out 
the  work.  It  is  important  that  the  driv- 
ing shaft  bracket  hole  A  and  feed  box 
shaft  hole  C  line  up  nicely  with  corre- 
sponding holes  in  the  bed,  so  that  the 
shafts  will  run  perfectly  free  when  as- 
sembled. In  order  to  accomplish  this 
without  having  to  assemble  the  members 
and  housing  on  the  bed,  jig  B  is  provided 
with  flanged  bearings,  as  at  D.  which 
support  arbors  located  in  the  e.xact  cen- 
ter position  of  the  respective  driving  and 
•  feed  shafts.  The  location  of  the  bearings 
in  this  jig,  and  also  of  the  bolt  holes  E 

is  found  by  clamping  the  jig  to  the  bed 

jig   member   D.    Fig.    3.    and    boring    the 

former  in  this  position,  so  that  the  two 
jigs  are  identical  with  respect  to  the  lo- 
cating points  and  center  distances  of  the 
various  holes. 

Referring  again  to  Fig.  7.  driving  shaft 

bracket  F  is  first  centered  by  the  bushing 

G  being  pushed  down  into  the  hole;  then 

the  outboard  bearing  H  and  its  member  / 

are  set  approximately   correct  by   means 

of  shaft  J  and   jig  A",   and   held   in  this 

position    by    C-clamps,    after    which    the 

truth   of  bearing   H  with  respect   to   its 

being  square  is  tested  by  means  of  sweep 

L.  indicator  M  and  test  block  N.  as  shown 

in  the  engraving.     When  it  is  determined 

that  bearing   H   is   square   and   properly 

set,  so  that  bushing  0  enters  the  hole  in 

jig  K  without  springing  the  shaft,  all  the 

clamping  bolt  holes  are  marked  off.  the 

brackets   removed,   and   the  holes  drilled 

and  tapped;  then  the  brackets  are  bolted 

on,  reset  in   the   same  manner,   and   the 

dowel  pins  fitted.     In  setting  and  testing 

these  bearing  brackets,  particular  care  is 

exercised   to   insure   the  accuracy  of  the 

work,   thereby   saving   much    time    when 

assembling  the  parts.     As  was  stated  at 

the   outset,    the    fact   that   these   driving 

works  generally  are  of  a  special  nature. 

is  the   reason   jigs  are  -not  provided   for 

each  individual  member. 

The  cam  operating  lever  bracket  P  is 

marked  off  after  being  set  lengthways  to 

the  correct  dimension  Q,  and  sideways  so 
that  the  center  line  of  its  shaft  will  coin- 
cide with  a  line  laid  off  on  the  housing 
the    right    distance    from    surface  R.      A 

simple  jig  for  drilling  the  feed  rack  casing  holes  is  shown 
at  S,  the  method  of  locating  and  clamping  it  being  immedi- 
ately apparent.     Jig  T  is  for  drilling  the  feed-box  clamping 
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Front  Housing  with  Jigs  in  Position  for  Drilling  Clamping  Bolt  Holes, 
for  Similar  Operations  on  the  Back  Housing 


Same  Jigs  are  used 


Pig.  5.    Jigs  for  Drilling  Stud  Holes  in  Back  of  Cross-rail.     Setting  of  Jig  C .  Endwise,  is  accomplished 
by  transferring  Measurement  from  Housings  by  Means  of  Wooden  Straightedge  E 


Fig.  6. 


Special  Fixture  used  for  Testing  Alignment  of  Housing  Faces  and  provided  with  Sweep 
for  Carrying  Starrett  Indicator 

bolt  holes;  the  jig  consists  of  a  flat  plate  centered  by  means 
of  an  arbor  the  same  as  at  D.  and  located  by  a  pin  fitting  into 
housing  dowel  pin  hole  U.     A  jig  of  similar  construction  and 
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contcri'd  In  tlii'  saiiw  niamicr,  Is  illustralid  at  I';  llils  jiK 
(hills  the  ilainphif;  liolt  liolos  lor  a  bnukcl  that  carries  tlie 
sidelu'iul  IVfii  shaft.  Simple  jigs,  not  shown,  are  provided 
for  drIllinK  for  the  feed  bracket  B  and  elevating  screw  brack- 
ets (',  I'Mk.  1,  tliese  two  operations  being  performed  on  a  hori- 
zontal drill.  This  completes  the  drilling  on  the  front  hous- 
ing, and  after  the  necessary  drilling  is  performed  on  the  back 
liousing.  using  the  same  jigs  as  previously  explaineil,  the  hous- 
ings are  tested  to  determine  the  accuracy  of  the  i)laning. 
Testing  the  Housings 
Olio  of  the  essential  requirements  of  a  flrst-class  planer  is 
that  it  must  produce  accurate  work  when  using  the  side-heads, 
and  this  means  that  the  ways  on  the  housings  be  perfectly 
true  and  parallel.  When  making  this  test,  as  shown  in  Fig. 
6,  the  hotislngs  occupy  the  same  position' as  when  assembled 


face  uppermost  in  a  suitable  pit  for  convenienco  in  scraping 
on  the  side-head  shoes  1),  I'Mg.  1,  after  which  I  he  housings  are 
ready  to  be  placed  In  posilion  on  the  bed. 

*         *         i¥ 

MODERN  CONDENSER  PERFORMANCE 
Steam  engineers  in  the  past  have  generally  considered  I  hat, 
from  the  standpoints  of  coal  consumption  and  plant  operation, 
the  reciprocating  engine  gained  little  from  a  vacuum  above 
L'G  inches  of  mercury.  This  opinion  was  in  part  due,  espe- 
cially in  marine  circles,  to  the  practice  of  driving  the  auxil- 
iaries from  the  main  engine,  so  that,  there  being  no  auxiliary 
exhaust  to  heat  the  feed,  a  lower  vacuum  meant  hotter  feed 
water.  The  steam  turbine,  however,  because  of  its  ability  to 
deal  efficiently  with  steam  in  large  volumes,  easily  shows  a 
gain  of  from  H  to  10  per  cent  in  sleam  economy  for  every 
additional       inch      of 


Pig.  7.     Method  of  Setting  and  Laying  out  Holes  for  the  Driving  and 

on  their  bed,  and  it  is  at  once  apparent  that  whether  or  not 
the  front  faces  stand  perfectly  plumb,  is  a  matter  of  little 
consequence,  so  long  as  the  faces  lie  In  the  same  plane.  With 
respect  to  the  side  faces  and  angles,  however,  the  conditions 
are  different;  these  must  be  square  with  the  bed.  Casting  A 
which  corresponds  to  the  cheeks  on  the  planer  bed,  is  bolted 
to  a  suitable  concrete  foundation  and  carries  two  V-blocks  B, 
forming  bearings  for  the  sweep  bar  C  which  in  turn  supports 
sweep  D  and  indicator  E.  The  bar  is  held  in  the  V-blocks  by 
straps  F  and  wooden  blocks  G.  while  collar  H  and  its  thrust 
bearing  /  take  up  all  lateral  motion.  The  construction  of 
sweep  proper,  D,  is  such  that  clamp  J,  carrying  the  indicator, 
may  be  secured  in  any  position  of  its  travel  between  the  two 
seamless  steel  tubes  K,  which  enables  readings  to  be  taken  at 
various  points. 

After  being  bolted  onto  the  jig,  the  housings  are  located 
against  strap  L  by  means  of  screws  as  at  M.  It  is  de- 
sirable that  the  front  faces  show  about  n.dOl  inch  low  at 
their  outer  edges,  as  at  N,  so  that  when  the  cross-rail  is  in 
position  it  will  surely  have  a  bearing  across  the  entire  face 
of  each  housing.  Measurements  are  also  taken  across  0  at 
various  heights,  and  between  the  arch  seats  P,  to  determine 
the  parallelism  of  these  surfaces.  It  should  be  explained  that, 
in  the  side  view,  the  front  housing  only  Is  shown  for  the  pur- 
pose of  more  clearly  Illustrating  the  sweep  bearings.  The 
housings  having  passed  Inspection  in  this  test,  are  next  turned 


vacuum  above  26 
inches,  and  thij  heat- 
ing of  the  feed  water 
is  properly  left  to  the 
economizers  or  to 
heaters  utilizing  the 
exhaust  of  auxiliaries. 
The  premium  thus  put 
upon  condenser  per- 
formance has  resulted 
in  a  closer  scrutiny  of 
the  several  processes 
which  go  on  in  a  con- 
denser. 

The  activity  of  the 
several  groups  of 
tubes  in  a  surface  con- 
denser can  be  quite 
accurately  inferred 
from  the  rise  in  tem- 
perature of  the  water 
passing  through  them. 
By  inserting  ther- 
mometers in  the  wa- 
ter-boxes it  has  thus 
been  discovered  that 
in  the  ordinary  sur- 
face condenser  most 
of  the  heat  is  absorbed 
— that  is.  most  of  the 
steam  is  condensed — 
in  the  first  few  rows 
at  the  top.  The  trans- 
mission    of   heat 

Peed  Members  on  the  Front  Housing  through     COndeUSCr 

tubes  may  he  affected  by  the  flooding  of  the  lower  tubes 
by  the  water  descending  from  those  above  or  by  the 
tubes  being  immersed  in  air.  The  velocity  of  the  steam  and 
of  the  circulating  water,  and  the  cleanliness  of  the  tubes,  are 
also  governing  factors. 

While  much  scientific  investigation  has  been  devoted  to  the 
effects  of  water  velocity  and  of  steam  velocity,  the  possibili- 
ties of  improvement  in  this  direction  are  limited  by  the  fact 
that  excessively  high  steam  velocities  mean  ba^ck  pressure 
while  high  water  velocities  involve  the  consumption  of 
an  excessive  amount  of  power  in  the  circulating  pumps. 
The  avoidance  of  air-drowning  and  of  the  Hooding  of  the 
tubes  has,  however,  resulted  in  greatly  reducing  the  amount 
of  condenser  tube  surface  for  a  given  amount  and  temperature 
of  circulating  water;  that  is,  with  the  same  surface,  less, 
or  water  of  a  higher  temperature,  will  maintain  the  same 
vacuum. 

Air-drowning  is  prevented  by  avoidance  of  air  leaks,  pro- 
vision of  siifficiuit  air  pump  capacity  and  arrangements  for 
removing  the  air  at  the  lowest  possible  temperature  and 
hence  at  the  greatest  density.  The  flooding  of  lubes  has  been 
met  in  various  ways.  To  avoid  this  flooding  effect,  the  four 
"Dry  Tube"  condensers.  Installed  by  the  Wheeler  Condenser 
and  Engineering  Co.  in  the  Williamsburg  po.ver  stntlon  of 
the  Transit  Development  Co.  of  Urooklyn.  aro  rqulpped  with 
horizontal  bailie  plates  which  aro  interposed  between  Iho  bov- 
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eral  banks  of  tubes.  The  exhaust  steam  from  the  double-flow 
Westinghouse  turbines  installed  on  the  floor  above,  enters  the 
condensers  at  the  top  and  upon  condensing  falls  upon  these 
baffle  or  rain  plates,  whicli  catch  the  water  and  carry  it  to  the 
outside  against  the  shell,  down  which  it  flows  to  the  hot  well 
without  coming  in  contact  with  other  tubes.  To  permit  the 
passage  of  the  steam  past  these  rain  plates  there  are  openings, 
around  the  edge  of  which  the  plate  is  turned  up  to  form  a 
vertical  lip,  preventing  an  overflow  of  water.  These  openings 
are  so  staggered  that  the  steam  will  reach  all  parts  of  the 
tubes,  insuring  complete  utilization  of  all  the  surface.  Simple 
as  this  expedient  appears,  the  results  obtained  by  means  of  it 
have  been  remarkable,  as  will  be  apparent  from  a  considera- 
tion of  the  rate  of  heat  transfer  developed  in  this  condenser 
under  working  conditions.  It  was  formerly  customary  to 
assume  the  rate  of  heat  transfer  through  surface  condenser 
tubes,  closed  feed  water  heaters,  and  similar  appliances  as 
between  200  and  300  British  thermal  units  per  square  foot 
per  hour  per  degree  difference  of  temperature  between  the 
water  inside  the  tubes  and  the  steam  outside. 

After  a  series  of  tests  of  one  of  the  condensers  in  the  plant 
referred  to,  which  was  designed  to  handle  180,000  pounds  of 
steam  per  hour  and  to  give  a  vacuum  equivalent  to  2  inches 
absolute  pressure  with  70  degrees  F.  circulating  water,  the 
t;-ansmission  of  heat  per  square  foot  per  hour  per  degree  dif- 
ference of  temperature  was  found  to  be  between  800  and  900 
British  thermal  units  which  is  two  to  three  times  greater  than 
is  obtained  from  the  ordinary  surface  condenser.  During  the 
tests  the  rate  of  condensation  varied  from  164,586  pounds  to 
220,200  pounds  of  steam  per  hour.  These  results  show  that 
the  guaranteed  vacuum  could  have  been  maintained  with 
even  less  condensing  surface  than  was  actually  installed, 
although  the  latter  Is  considerably  below  usual  practice.  That 
is,  while  the  ordinary  condenser  would  contain  2  or  3  square 
feet  of  surface  per  rated  horse-power,  this  condenser  contains 
only  1.5  square  foot  per  rated  electrical  horse-power. 

With  the  jet  condenser,  it  is  not  so  much  a  question  of  im- 
proving the  rate  of  heat  transmission  as  of  insuring  thorough- 
ness of  Intermixture,  that  is,  of  bringing  each  particle  of 
water  so  intimately  in  contact  with  the  steam  that  it  will  be 
heated  to  the  steam  temperature  and  its  full  capacity  for 
absorbing  heat  realized.  This  is  desirable  in  order  to  reduce 
the  amount  of  circulating  water  and  to  prevent  loss  of  tem- 
perature in  the  hot  well.  By  reducing  the  amount  of  circulat- 
ing water,  the  poWer  required  for  pumping  it  is  minimized 
and  less  air  is  brought  into  the  condenser.  At  first  thought 
it  would  seem  an  easier  and  simpler  matter  to  secure  high 
temperature  in  the  circulating  water  leaving  a  jet  condenser 
than  in  that  leaving  a  surface  condenser,  since  in  the  jet 
condenser  the  water  and  steam  come  into  actual  immediate 
contact;  nevertheless,  the  fact  remains  that  the  water  dis- 
charged from  most  jet  condensers  does  not  rise  nearer  than 
to  within  10  to  20  degrees  F.  of  the  temperature  of  the  steam. 

The  results  of  tests  of  a  Wheeler  "Rain  Type"  jet  condenser 
connected  with  a  Westinghouse-Parsons  1,000-kilowatt  steam 
turbine  are  given  in  the  accompanying  table. 


Corre- 

Difference 

.-Absolute 

sponding 

in  Temp,  of 

i^acuum, 

Pressure, 

Temp.*  of 

Injection 

Steam  and 

inches 

Ins.  Mer. 

Exh.  Steam 

Temperature 
In          Out 

Cir.  Water 

28.65    . 

1.25 

85.5 

44        85 

0.5 

28.7 

1.2 

85. 

44         85 

0.0 

28.7 

1.2 

85. 

44         83 

2.0 

28.75 

1.15 

83.5 

44         80 

3.5 

28.75 

1.15 

83.5 

44         81 

2.5 

28.55 

1.35 

88.5 

44         87 

1.5 

28.75 

1.15 

83.5 

43         79 

4.5 

28.75 

1.15 

83.5 

43         76 

7.5 

*  Temperatures  given  in  degrees  Fahrenheit 

As  will  be  seen,  the  outgoing  circulating  water  kept  within 
from  Vi-  to  7%  degrees  of  the  temperature  corresponding  to 
that  of  the  exhaust  steam.  This  condenser  is  of  a  new  de- 
sign and  is  so  constructed  that  the  steam  enters  through  an 
opening  at  the  left,  passes  horizontally  across  through  a 
shower  of  water,  ascends  to  the  second  level,  passes  to  the 
left  through  an  upper  shower,  and  finally  all  that  is  left  of 
the  steam  vapor  together  with  the  air,  and  other  gases,  passes 
horizontally  to  the  right,  and  over  the  entering  and  coldest 


water  at  the  top  to  the  dry  vacuum  pump  suction  opening  in 
the  uppermost  part  of  the  shell.  The  water  is  Introduced  at 
the  upper  right  hand  corner  into  an  extended  trough  or  pan, 
from  which  it  overflows  through  numerous  short  tubes,  falling 
into  a  second  and  similar  pan  provided  with  similar  over- 
flow pipes  and  weir,  and  finally  falling  into  the  lower  part 
of  the  shell,  and  overflowing  thence  to  the  barometric  column 
or  to  the  centrifugal  or  other  type  of  pump  serving  to  over- 
come the  atmospheric  pressure.  The  water  is  finely  divided 
by  small  baffle  plates  hung  below  the  tubes. 

On  the  day  of  the  test,  the  barometer  stood  at  29.9  inches, 
while  the  street  railway  load  on  the  turbine  varied  from  full 
load  to  10  per  cent  overload.  Temperature  readings  were 
taken  by  thermometers  placed  in  the  exhaust  pipe  and  in 
the  hot  well,  while  the  vacuum  readings  were  taken  from  a 
mercury  column  connected  directly  to  the  condenser.  The 
number  of  pounds  of  circulating  water  required  to  condense 
1  pound  of  steam  was  found  by  calculation  to  be  24.3.  As  a 
matter  of  fact,  the  amount  would  be  less  than  this,  since  not 
all  of  the  exhaust  is  steam  when  it  arrives  at  the  condenser, 
some  of  it  having  already  condensed  in  the  turbine  and  in  the 
exhaust  pipe,  due  to  work  performed  and  to  radiation. 


LENGTH   OF  RECESS  IN   THE  BORE   OP 
MILLING  CUTTERS 

The  accompanying  table  has  been  compiled  with  a  view  of 
giving  at  a  glance  the  length  of  recess  in  the  bore  of  milling 
cutters,  including  cutters  from  one-half  inch  width  of  face  up 
to  cutters  six  inches  long.     It  will  be  seen,  by  studying  the 


TABLE    GIVING   LENGTH  OP 

KECESS  IN  THE  BOBE 

OF   MILLING 

CUTTERS 
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figures  in  the  table,  that,  in  general,  the  length  of  the  recess 
is  about  half  of  the  total  length  or  width  of  the  face  of  the 
cutter,  and  the  length  of  the  bearing  at  each  end  is  about  one- 
quarter  of  the  total  length.  A. 

*     *     * 

A  remarkable  demonstration  of  the  possibilities  of  gas  pro- 
ducers and  producer  gas  engines  for  boat  propulsion  was  de- 
scribed in  the  August  issue  of  the  International  Marine 
Engineering.  A  boat  -40  feet  long  over-all,  9  feet  beam,  driven 
by  a  four-cylinder  35  horse-power  gas  engine,  covered  between 
800  and  900  miles  at  an  average  speed  of  from  8  to  9  miles  an 
hour  on  one  ton  of  pea  anthracite  coal,  used  for  producing 
the  gas  in  a  small  gas  producer  installed  on  the  boat.  In 
addition  to  the  greater  safety,  it  is  stated  that  the  cost  of 
operation  is  about  one-tenth  that  of  a  gasoline  engine  using 
gasoline  at  fifteen  cents  a  gallon. 
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INTERESTING   TOOLS    AND   METHODS   OF 
CINOINNATI   SHOPS— 2 


THE  LODGE  Hi  SHIPLEY  MACHINE  TOOL  COMPANY 

ETHAN  VIALI," 

Tho  names  of  Spring  Gvovc  and  Colerain  Avenues  beeonie 
very  familiar  to  the  man  who  visits  the  Cincinnati  tool  and 
machine  tool  sliops — more  so  jierhaps  than  the  names  of  any 


Fig.  1.    Paved  Court  at  the  Lodge  &  Shipley  Plant  for  Teaming  Purposes 

other  streets  there,  for  some  of  the  best-known  machine  tool 
building  shops  in  the  world  are  easily  reached  by  taking  the 
cars  that  run  from  Fountain  Square  in  the  heart  of  the  city 


Fig.  2.     Lathe  Bed  Storage  House  with  Traveling  Crane  and  Sliding 
Doors  along  the  Side 

out  along  these  two  avenues.  It  is  worth  while  for  any  me- 
chanic who  can  possibly  do  so  to  take  the  time  to  go  through 
a  few  of  these  shops  at  least,  and  all  of  them  if  he  can,  and 
naturally,  even  if  only  a  few  were  selected,  he  would  not  over- 
look as  large  and  well-known  a  plant  as  that  of  the  Lodge 
&  Shipley  Machine  Tool  Co.,  at  3055-3065  Colerain  Ave.,  which 
makes  nothing  but  lathes  and  lathe  attachments  or  fittings, 
and  where  he  will  be  given  a  hearty  welcome  and  a  guide 
who  will  show  and  explain  everything  to  him  that  is  worth 
while.  In  a  trip  through  this  plant,  a  reader  of  Machinery 
would  see  many  old  mechanical  acquaintances  in  the  line  of 
tools  and  methods  that  have  been  introduced  to  him  from 
time  to  time  through  these  columns,  yet  there  are  many  things 
to  be  seen  which  have  never  been  described  and  many  things 
Impossible  to  describe — adequately  at  least.  The  present 
article  does  not  aim  to  go  very  deeply  Into  descriptions  of 
Bhop  methods  or  practice,  but  simply  to  present  a  few  of  the 
"high  spots"  touched  here  and  there  in  a  recent  tour  of  in- 
spection. 

System  anti  neatness  prevail  everywhorn  and  many  time- 
and  labor-saving  devices  are  to  be  found  on  every  hand.  The 
old  way  for  a  workman  to  get  the  big  traveling  crane, 
by  going  out  In  the  runway,  waving  his  arms  like  a  windmill 
and  yelling  until  he  was  hoarse,  at  the  sleepy  crane  operator 
two  or  three  hundred  feet  away,  has  all  been  done  away  with, 
and  now  the  workman  presses  one  of  the  buttons  set  at  con- 
venient distances  along  the  shop  runway,  a  red  light  is  flashed 

*  Aaaoclate  Editor  of  MACiiiNEnv. 


in  jilain  view  of  the  crane  man  and.  unless  already  employed, 
he  at  once  runs  his  crane  to  where  it  is  needed.  Then,  too, 
there  is  a  messenger  system  in  use  that  obviates  the  necessity 
of  a  machinist  leaving  his  work  to  get  a  new  jig  or  tool,  as 
he  has  only  to  press  a  button  close  to  his  machine  and  an 
annunciator  near  the  tool  room  Indicates  to  a  waiting  mes- 
senger boy  where  he  is  wanted,  as  all  machines  are  numbered; 
he  then  goes  at  once  and  finds  out  what  is  wanted,  gets  it 
for  the  man  and  returns  to  his  place  ready  for  another  call. 

The  traveling  crane  system  is  unusually  complete  and  is  so 
arranged  that  castings  can  be  removed  from  a  wagon  by  the 
yard  crane  and  stored,  or  carried  within  reach  of  one  of  the 
shop  cranes.  New  machines  are  loaded  with  the  same  ease. 
The  court  into  which  the  heavy  wagons  are  driven  for  load- 
ing or  unloading  Is  shown  In  Fig.  1.  This  is  well  paved  and 
drained  and  is  large  enough  for  several  teams  to  maneuver  in 
at  once.  In  this  engraving  the  main  shop  is  partially  shown 
in  the  background;  shop  Number  2  is  at  the  left  and  one  of 
the  storage  sheds  is  in  between  the  two. 

In  Fig.  2  is  shown  the  way  lathe  beds  are  stored,  some  of 
these  being  in  the  rough,  while  others  are  partly  finished  and 
left  here  to  "season."  Lathe  carriages  are  stored  close  to 
the  assembling  floor  in  upright  racks,  as  shown  at  the  right 
in  Fig.  3,  and  compound  rests  on  the  iron  shelves  covered  with 
cloth,  shown  at  the  left. 

A  satisfactory  and  economical  way  to  stack  quantities  of 
round  bars  of  various  sizes  and  lengths,  is  often  a  puzzle  to 
the  man  in  charge  of  stock,  but  the  problem  has  here  been 
very  happily  solved,  as  shown  in  Fig.  4,  by  using  short  lengths 
of  square  iron  bars  curved  up  at  each  end  and  placing  them 


Fig.  3.    Racks  and  Shelves  for  Holding  Carriages  and  Compound  Rests 

as  shown.  Where  a  rack  of  some  kind  is  wanted  for  storing 
large  amounts  of  stock,  a  very  good  type  is  shown  in  Fig.  5, 
This  rack  has  adjustable  supports  for  the  cross-pieces,  so  that 


Pig.  -i 


Method  of  iMIlng  Kovuid  Stofit,  which  la  both  Convente 
and  Kcononilt-nl  aw  to  Space 


compartments,  to  suit  the  different  sizes  or  amounts  of  slock, 
can  be  readily  arranged. 

In  the  machine  shop,  a  portable  motor-driven  variable- 
speed  countershaft,  shown  in  Fig.  6.  Is  used  to  run  lathes  that 
are  Itelng  asseiiibli'd  or  tested.  A  planer  equipped  with  a  rogu- 
lar    Ldilgc  &    Shipley   varlablespci'il    lalhc   countershaft    (I'Mg. 
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7)  is  something  unusual,  but  it  ought  to  be  very  handy  for 
some  classes  of  work. 

The  hand  scrapers  used  by  the  assemblers  and  fitters  are 
sharpened  on  the  portable  oil-stones  shown  in  Fig.  8.  These 
stones  are  motor-driven  and  may  be  set  in  any  convenient 
place  close  to  the  machine  or  machines  upon  which  a  group 
of  men  may  be  working. 

After  the  gears  and  parts  of  a  lathe  head  are  in  place,  the 
shift-gear  lever-lock  holes  A,  Fig.  9.  are  drilled  in  the  head- 


carrying  the  work  is  driven  by  a  universal  Jointed  shaft  and 
set  of  bevel  gears,  connected  to  the  countershaft,  in  the  same 
way  that  drills  in  a  screw  machine  turret  are  independently 
driven.  The  work  is  fed  up  to  the  grinding  wheel  by  means 
of  the  baU-crank  A;  a  rotary  movement  is  given  to  the  table 
by  turning  the  hand-wheel  B.  The  wheel  to  be  ground  is 
fastened  on  the  end  of  the  work  spindle  by  a  nut  and  it  is 
kept  from  turning  by  a  pin  in  the  face-plate  which  engages 
one  of  the  spokes. 


Fig,  5,     An  Adjustable  Storage  Rack  for  the 
Stock-room 


Fig.  6. 


Movable  Variable-speed  Countershaft 
for  Testing  Purposes 


Fig.  7.    Planer  equipped  with  a  Lodge  &  Shipley 
Variable-speed  loathe  Countershaft 


casting  so  that  they  will  line  up  properly  with  the  correct 
position  of  the  lever  and  gears.  This  is  done  by  removing 
the  locking  pin  from  the  lever,  meshing  the  gears,  spotting 
each  hole  to  be  drilled  in  turn  through  the  locking  pin  hole, 
and  then  finishing  the  holes,  using  the  electric  drill  and  ad- 
justable stand  shown.  Braces  and  locks  to  hold  the  drill  to 
the  work  for  this  and  other  jobs  are  shown  lying  on  the  floor. 


The  small  straightening  block  or  screw-press  (Fig.  13)  is 
made  considerably  lighter  than  usual  by  bracing  the  top  with 
an  eye-bolt  as  shown,  which  makes  it  just  as  good  for  most 
purposes.  It  is  also  easier  to  handle  because  of  the  decreased 
weight. 

Bushings  like  A,  Fig.  14,  are  screwed  into  the  lathe  aprons 
liy  taking  advantage  of  the  oil  groove  in  them  and  using  it  for 


Pig.  8.     Portable  Scraper  Grinder  Fig.  9.     Adjustable  Ele. 

Large  lathe  beds  are  placed  on  the  four-wheeled  trucks. 
Fig.  10,  while  the  different  holes  are  drilled  with  a  big  radial 
drill,  and  in  this  way  the  huge  castings  may  be  moved  along 
with  comparative  ease.  The  ends  of  these  large  beds  are 
faced  off  with  the  portable  milling  machine  shown  in  Fig.  11. 

Hand-wheels  of  all  kinds  have  the  rims  ground  on  the  spe- 
cial machine  shown  in  Fig.  12,  which  does  splendid  work  and 
is  very  conveniently  and  rigidly  built.  The  emery  wheel 
spindle  is  run  with  a  belt   in  the  usual  way,  but  the  spindle 


ctric  Drill  and  Brackets  Fig.  lO.    Drilling  Large  Lathe  Beds 

a  wrench-hold,   the  wrench-plugs  B  being  made  with  a  cor- 
responding ridge. 

Small  reverse-plate  gear-bushings  are  held  while  turning 
the  outside,  as  shown  in  Fig.  15.  The  mandrel  used  is  fast- 
ened securely  in  the  lathe  spindle  and  has  a  pin  or  key  in  It 
which  fits  into  the  oil  notch  in  the  bore  of  the  gear-bushing 
and  keeps  it  from  turning.  The  outer  end  of  the  mandrel  is 
supported  by  the  tailstock  spindle  of  the  lathe  which  has  been 
fitted  with  a  bushing  for  the  purpose.     This  spindle  also  has 
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UK  KiiUd  of  Largfe  Lathe  Beds 


Pig.  12-     Spt'Cinl   Miuhiiif  ffu-  Grinding'  Rims  of  Hand-wheela 
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Pig.  13.     Stralghteuing  Block  with  Top  Brace 


Pig.  14,    Apron  Bushings  and  Plugs  used  for  Screwing  them  in. 


Pig.  15.    Special  Mandrel  used  to  hold  Reverse  Plate  Gear  Bushing 


Fig.  16.    Cutting  T-slota  In  Lower  Compound  Slide 
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a  handle  attached  .so  that  it  can  be  shifted  out  or  In  easier  by  means  of  a  pluR  mandrel  in  the  lathe  spindle,  which  (Its 

while  taking  oft  or  putting  work  on  the  mandrel.  the  hole  bored  In  the  casting.    The  circular  slot  Is  cut  out  by 

Pig.  16  shows  how  the  circular  T-sIots  are  cut  in  the  com-  using  the   two   cutters   A   and  B,  shown    In   the   turvol.   luul 

pound  rost  bottom-slides.     They  are  located  on  the  f!ice-i)la(o  feeding  Ihciii  siralehl   In.     The  slot  Is  then  nindc  T-slmi'''  by 
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using  two  L-shaped  tools  set  in  the  turret  In  a  waj'  similar 
to  A  and  B.  These  tools  are  run  in  flush  with  the  bottom  of 
the  slot  which  is  finished  by  cross  feeding  the  turi'et  the  de- 
sired amount. 

The  "spots"  A,  B  and  C.  Fig.  17,  on  the  countershaft  friction 
parts,  are  milled  on  a  lathe,  to  the  carriage  of  which  has  been 
fitted  the  fixture  shown.  The  friction  band  is  milled  at  D,  E 
and  F.  Fig.  18,  using  the  same  fixture,  with  another  cutter 
which  machines  both  the  face  and  outside  of  the  contacts  at 
once    while    the   casting    is    held    in    a    regular    lathe    chuck. 


Fig.  19.     Jig  for  boring  Countershaft  Brackets 


Fig.  23.    Planing  Lathe  Carriages 

Countershaft  brackets  are  bored  out  while  held  on  a  lathe  in 
the  jig  shown  in  Fig.  19,  using  a  double-headed  boring  fixture 
operating  two  boring-bars  at  once. 

Lathe  heads  are  bored  out  as  shown  in  Fig.  20.  All  lathe 
spindles  used  in  this  shop  are  drilled  out  of  solid  metal  on  the 
machines  shown  in  Fig.  21.  The  standard  method  of  rotating 
the  work  and  feeding  in  the  drill  is  used  in  these  machines. 
Lodge  &  Shipley  also  makes  a  motor-driven  lathe  attachment 
for  deep  drilling.* 

*  Complete  information  on  this  subject  will  be  found  in  Machinery's 
Reference  .Series  No.  2.i  on  Deep  Hole  Drilling.  A  description  of  the 
Lod!;e  &  Shipley  deep  hole  drilling  attachment  will  also  be  found  in 
this  pamphlet. 


Fig.  22  shows  the  series  of  jigs  used  to  hold  lathe  heads  on 
the  planer,  and  Fig.  23  shows  a  lot  of  lathe  carriages  being 
planed  up  for  the  cross-slides. 

This  article  would  not  be  complete  without  a  brief  descrip- 
tion of  a  few  of  the  many  things  that  are  provided  for  the 
comfort  and  welfare  of  the  employes.  In  Fig.  24  is  given  a 
partial  view  of  the  neat  washroom  with  its  individual  wash 
basins,  and  along  the  walls  are  shown  dust-proof  individual 
lockers  for  the  men's  clothing  and  lunch  boxes.  Ample  space 
is  also  provided  elsewhere  for  bicycle  storage. 


Fig.  20.     Boring  Lathe  Heads 
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Fig.  22,     Fixture  for  Head-stock  Planing 


Fig.  24.     Employes'  Locker  and  Wash-room 

The  employes  have  a  mutual  benefit  association,  which  for 
a  small  sum  provides  a  fair  amount  of  protection  for  members 
who  are  sick  or  injured. 


The  electrification  of  a  street  railway  line  in  London  has 
been  brought  to  a  standstill  on  account  of  possible  disturb- 
ances to  the  delicate  instruments  at  the  Greenwich  observa- 
tory. The  Astronomer  Royal  has  the  power  to  pass  upon  any 
undertaking  within  three  miles  of  the  observatory  that  is  lia- 
ble to  affect  the  instruments,  and  the  railroad  company  must 
obtain  his  consent  before  proceeding  with  the  electrification. 
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MAKING  WHITWORTH  THREAD  TOOLS* 

III  ortler  to  produce  iiilori-hangeabiUty  in  screw  Uii-eads,  the 
tools  for  the  screw  cutting  operations  require  very  careful 
consideralii.u.  Even  with  accurate  tools,  the  form  of  thread 
cut  by  any  threading  device  depends  considerably  on  the  ma- 
terial in  which  the  thread  is  rut.  For  instance,  a  tap  used  to 
cut  a  thread  In  cast  Iron  Is  withdrawn  with  ease,  but  when  the 
same  tap  is  used  In  machinery  steel  it  is  not  as  easily  with- 
drawn, the  cause  evidently  being  that  the  threads  in  the  cast 
Iron  are  lliinner  and  that  the  pitch  diameter  of  the  screw 
thread  is  correspondingly  increased.  This  being  the  case,  it 
is  very  evident  that  it  is  necessary  to  have  the  original  thread 
cutting  tool  as  nearly  perfect  as  possible,  in  order  that  the 
subsequent  deviations  may  be  minimized.  A  method  is  briefly 
described  for  generating  and  measuring  thread  tools  for  cut- 
ting threads  with  rounded  top  and  bottom,  such  as  the  Whit- 
worth  and  British  Association  standard  threads. 

In  the  specifications  of  these  standards  the  radius  of  curva- 
ture, R  in  Fig.  1,  at  the  top  and  bottom  is  given.  In  origi- 
nating tools  for  these  thread  forms  templets  are  usually  made 
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Figs.  1  to  4.    WhitTfforth  Thread  Tools  and  Methods  used  for  Making 

by  drilling  a  round  hole  of  the  required  radius  and  cutting 
an  angular  notch  with  sides  running  tangentially  Into  the  hole 
as  shown.  Fairly  accui-ate  work  can  be  done  in  this  way,  but 
a  method  originated  by  Mr.  W.  Taylor  permits  of  greater 
accuracy  in  gaging  the  angle  of  the  thread  tool,  this  being  of 
more  importance  than  the  exact  curvature  of  top  and  bottom. 
In  shaping  the  original  thread  tool  as  shown  in  Fig.  2,  a 
notched  bar  of  hardened  steel,  aa  shown  in  Fig.  4,  is  used 
for  measuring.  The  face  A  of  this  bar  is  lapped  flat,  the  V- 
notch  is  lapped  so  that  its  center  is  perpendicular  to  A  and 


apex  of  the  V-notch.  Anyone  familiar  with  trigonometry  can 
easily  calculate  the  dimensions  G  and  E  when  C„  Oj,  tha 
angle  of  the  notch,  and  the  diameters  of  the  cylindrical  gages 
are  known.  This  notched  bar  is  applied  to  the  tool  as  shown 
by  the  dotted  lines  in  Fig.  2.  the  angular  faces  of  the  tool 
having    been    previously    ground.     The    total    distance    AB    is 

measured,      and        

from     this     we 

subtract   the 

constant   dimen- 
sion   C    of    the 

bar  and  the  dis- 
tance  T.  Fig.   1, 

from  the  round- 
ed    surface     of 

the     thread     to 

the    true    apex 

of  the  V-point  of 

the      tool.      We 

then  obtain  the 

required    finish- 
ed    length     DF, 

Fig.  2,  to  which 

the  tool  must  be 

shortened 

by  rounding   its 

extreme   point.* 
In      rounding 

the     tool     point 

the     radius     of 

the  curvature  is 

not    directly 

measured.    It   is 


Fig.  5. 


Machine  for  Grinding  Circular  Formed 
Thread  Tools 


sufficient   that   the   curve   be   circular. 


that 

the  angular  sides  of  the  tool  join  it  tangentially,  and 
that  the  distance  from  the  top  of  the  curve  to  the  apex  of  the 
tool  angle  be  obtained  correctly  by  measurements  as  described. 
The  first  two  conditions  above  are  most  easily  obtained  in 
circular  formed  threading  tools  of  the  shape  shown  in  Fig.  3, 
which  can  be  sharpened  without  losing  their  form.  Cutters 
of  this  form  are  invaluable  for  constant  use,  but  cutters 
shaped  as  shown  in  Fig.  2  can  be  made  by  simple  means. 

The  grinding  machine  shown 'in  Fig.  5  is  used  for  forming 
correctly  the  circular  tool.  In  this  the  previously  shaped  and 
hardened  cutter  is  finished  by  grinding  with  a  cup-shaped 
wheel  A,  which,  while  rotating,  moves  in  an  eccentric  circu- 
lar orbit  so  It  wears  truly  flat.  Tiie  cutter  H  is  mounted  and 
rotated  on  the  horizontal  spindle  B,  and  while  rotating  can 
be  swung  around  a  vertical  axis  C  as  far  as  permitted  by  the 
stops  D  and  E,  which  are  set  so  as  to  limit  the  movement  to 
the  angle  of  the  tool  (55  degrees  for  the  Whitworth  thread). 


Figs.  6  and  7. 


Appliances  for  Making  a  Tool  with  Rounded  Nose  or 
Clearance  Angle,  as  shown  in  Fig. 


Cutting  Point  and  with  the  required 
2 


Fig.  8.  Enlarged  View  of  Tool 
Point  made  by  the  Process  de- 
scribed. Fig,  O.  Tool  for  Form- 
ing Top  of  Thread 


so  that  it  has  the  thread  angle  required.  Its  apex  is  cut  away 
tntirely,  as  shown,  and  by  means  of  two  or  more  small  cylin- 
drical gages  placed  at  B,  the  measurements  C,  and  C,  are  taken, 
by  which  the  accuracy  of  the  angle  may  be  verified  and  from 
which  is  found  the  distance  C  between  the  face  A  and  the  true 


The  tool,  when  ground,  is  again  tested  by  the  notched  bar 
In  Figs.  2  and  4. 

In  Fig.  6  Is  shown  a  simple  holder  with  guides  mounted  on 
a  slide,  which  serves  to  support  the  tool  shown  in  Fig.  2,  and 


•  I''rom  a  piiprr  ■nllili'cl  IntnrchnnKcablllty  and  Methods  of  Securing 
It  In  Screw  Tlniiids.  read  hefore  tile  Institution  of  Mechanical  Kngi- 
necrs  of  Great  Itrllaln,  by  Mr.  H.  F.  Donaldson. 


•  A  description  ot  n  method  used  for  measuiMnK.  by  the  inlerometer, 
the  amount  to  be  removed  from  a  Whitworth  tool  havlni;  front  elonr- 
nnce  was  Included  Ir.  an  article  entitled  "Measuring  Width  of  V\nt  en 
U.   S.    Standard   Thread   Tools,"    Macuineuv,  April.    1!)07. 
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present  it  accurately  to  a  flat-faced  rotating  metal  lap  so  as 
to  grind  the  angular  sides  of  the  tool  point.  In  Fig.  7  is 
shown  a  holder  with  adjustahle  feet  and  with  a  stop  against 
which  the  tool  may  be  clamped.  This  is  placed  upon  a  piece 
of  plate  glass  and  worked  against  a  small  angle  plate  faced 
with  an  Arkansas  oil-stone.  With  these  simple  appliances, 
and  with  the  exercise  of  a  little  skill,  it  Is  possible  to  round 
the  tool  point  so  accurately  that  when  magnified  100  to  200 
diameters  and  compared  with  the  circular  field  of  a  micro- 
scope, no  error  is  perceptible.  In  Fig.  8  is  shown  a  tool  point 
of  a  British  Association  standard  thread  No.  6  rounded  in 
this  way,  magnified  30  diameters,  and  correctly  copied.  In 
Fig.  9  is  shown  the  form  of  the  tool  used  to  round  the  top 
of  the  threads,  the  groove  not  peing  as  deep  as  that  of  a  full 

half  circle. 
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into  the  end  of  the  drill.  While  the  drill  was  being  charged, 
the  drill  press  remained  stationary.  The  drilling  operation 
was  performed  by  dropping  a  little  alundum  and  then  a  drop 
of  sperm  oil  in  the  hole,  and  pounding  the  drill,  which  was 
run  at  a  high  speed,  against  the  work.  The  drill  was  re- 
charged with  diamond  about  every  ten  minutes.  The  large 
or  counterbored  part  of  the  holes  was  first  drilled  to  the  proper 
depth  with  jig  B  guid- 


JIG  AND  DIE  WORK  IN  THE  BENCH  LATHE -2 
A.  L.  MONRADt 

Those  Who  read  the  first  installment  of  this  article  in  the 
November  number  will  recall  that  the  method  of  making  two 
small  jigs  to  be  used  in  connection  with  drilling  four  holes 
in  the  die  shown  in  Fig.  1  was  explained.  We  shall  now  ccn- 
sider  the  drilling  of  this  hardened  die  with  a  hollow  diamond 
drill,  and  also  the  way  in  which  the  holes  are  ground  in  a 
bench    lathe.     Of    course,    drilling    into    hardened    steel    is    a 


— 

e             1         1 

T 
1 

Pig 

1 

Fig.  3 
2Tachirtertj^  T. 


Fig.  2 


Figs.  1,  2  and  3.    Die  and  Jigs  for  Drilling 

very  unusual  operation.  It  was  resorted  to  in  this  case  be- 
cause of  changes  in  the  die,  which  made  it  necessary  to  either 
drill  holes  or  make  a  new  die.  As  less  time  would  be  required 
for  drilling,  this  was  done,  and  while  the  operation  is 
one  rarely  performed,  it  will  doubtless  be  of  interest  to  those 
not  familiar  with  it. 

It  was  first  necessary  to  locate  the  jigs  (shown  in  Figs.  2 
and  3),  which  had  been  previously  fitted  to  the  die,  so  that 
the  holes  in  each  jig  were  in  alignment.  This  was  accom- 
plished as  follows:  First,  the  jigs  were  placed  in  each  end 
of  the  die  which  rested  in  a  V-block,  one  being  in  hole  a  and 
the  other  in  recess  b.  Tliis  block,  in  turn,  was  on  an  accurate 
surface  plate.  Two  close-fitting  plugs  were  next  inserted  in  the 
two  upper  holes  in  each  jig,  and  these  plugs  w-ere  then  tested 
with  a  surface  gage  until  they  were  all  parallel  with  the  sur- 
face plate,  the  necesssary  adjustments  being  made,  of  course, 
by  turning  the  jigs  with  relation  to  the  die.  When  the  jigs 
were  correctly  set,  they  were  clamped  together  and  then  fast- 
ened to  the  die  temporarily  with  a  little  solder,  after  which 
the  clamp  was  removed. 

The  drilling  was  done  in  a  sensitive  drill  press.  The  die 
with  the  attached  jigs  is  shown  on  the  drill  press  table  in 
Fig.  2.  As  the  work  was  hardened,  the  drilling  operation 
w^s  performed  with  a  hollow  drill  D,  the  end  of  which  was 
charged  with  numDcr  4  diamond  dust  and  number  SO  alundum. 
The  drill  was  first  charged  with  diamond  dust  mixed  in  sperm 
oil,  by  having  the  diamond  on  a  hardened  and  ground  parallel 
block  and  by  dropping  the  drill  onto  it  about  a  dozen  times 
by  a  movement  of  the  handle  A.    This  pounded  the  diamond 


ing  the  drill.  The  work 
was  then  inverted  and 
the  small  part  of  each 
hole  drilled  in  until  it 
met  the  larger  part, 
w-hen  the  small  plug  E 
in  the  center  dropped 
down  and  left  a  clean 
counterbored   hole. 

As  the  hollow  drill 
will  cut  a  hole  a  little 
large,  it  was  made  0.010 
inch  smaller  than  the 
diameter  of  the  small 
holes  (which  were  0.052 
inch)  and  this  gave 
sufficient  allowance  for 
grinding  in  the  bench 
lathe,  which  was  the 
next  operation  perform- 
ed. The  master-plate  M 
with  the  brass  disk  G 
attached  to  it  was 
strapped  to  the  face- 
plate F  with  the  locat- 
ing plug  in  the  spindle 
inserted  in  the  central 
hole  in  the  master 
plate.  A  recess  was 
then  turned  in  disk  G 
to  fit  the  end  of  the  die 
as  shown  in  Fig.  5. 
The  die  was  then  in- 
serted In  this  disk  and 
located  so  that  the  four  holes  in 
in     alignment    with    those    in    the 
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Fig.  4.    Sensitive   Drill   Press  vritli   Hollow 
Diamond  Drill  and  WTork  in  Place 


it  were  approximately 
master-plate.  The  die 
was  then  soldered  to  disk  G.  which,  it  will  be  remembered, 
was  provided  with  elongated  slots  for  the  clamping  screws. 
A  diamond  lap  w^as  used  when  grinding  the  small  holes.  This 
lap  A'  was  made  of  tool  steel  and  was  charged  with  number  2 
diamond  dust  and  sperm  oil  by  being  rolled  between  two 
hardened  and  ground  blocks. 


♦  With  Shop  Operation  Sheet  Supplement. 
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Pig.  5.    Finishing  the  Hole  in  a  Bench  Lathe  -with  a  Diamond  Lap 

When  grinding  holes  in  this  way,  the  lap  should  run  at  the 
highest  speed  that  can  be  obtained  and  the  die  at  the  slowest. 
The  feed  may  be  obtained  by  placing  the  forefinger  and  thumb 
on  the  sides  of  the  wheel  0  and  pushing  the  grinder  spindle 
back  and  forth  at  a  moderate  speed.  Care  should  be  taken  to 
prevent  the  ends  of  the  holes  in  the  die  from  being  ground 
"bell-mouthed,"  that  is,  rounding  at  the  end  as  shown  en- 
larged at  R.  This  will  not  occur  if  the  stop  P  and  the  wheel 
0  are  located  so  that  the  lap  cannot  move  clear  of  the  hole. 
It  will  be  seen  that  if  the  lap  were  to  leave  the  hole  at  the 
end  of  the  stroke,  there  would  be  more  or  less  springing  ac- 
tion on  the  part  of  the  lap,  which,  when  It  entered  the  work 
on  the  return  stroke,  would  tend  to  grind  the  end  of  the  hole 
rounding. 
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ERRORS  IN  GRINDING  TAPERED  REAMERS 
AND  MILLING  CUTTERS 

H    A.  S.  HOWARTH- 

There  arc  two  ilislinct  methods  that  are  commonly  used  for 
griniling  the  clearance  en  reamers  and  milling  cutters.  These 
methods  involve  the  relative  positions  of  the  axis  of  the 
reamer,  the  grinding  wheel  spindle,  and  the  guide  finger.  The 
first  method  is  shown  in  Fig.  1,  with  the  axes  of  the  reamer 
and   the   wheel  spindle   in   the   same   horizontal   plane.       The 


Figa.  1  and  2.    Common  Methods  used  for  Gi-indiner  Clearance  on 
Reanaers  and  Milling  Cutters 

finger  is  set  so  that  the  cutting  edge  of  the  reamer  lies  at 
sufficieiit  distance  below  this  plane  to  give  proper  clearance 
or  backing  off.  The  amount  of  clearance  is  decreased  by 
raising  and  increased  by  lowering  the  finger. 

The  second  method  is  shown  in  Fig.  2  with  the  axis  of  the 
reamer  in  the  same  horizontal  plane  with  the  cutting  edge, 
i.  c,  with  the  end  of  the  guide  finger;  but  the  wheel  spin- 
dle is  above  this  plane  a  variable  amount  governed  by  the 
clearance  desired.  As  the  wheel  is  raised  the  clearance  is 
increased  and  vice  versa.  Cylindrical  reamers  or  cutters  can 
be  accurately  ground  by  either  of  these  methods,  whether  the 
flutes  are  straight  or  spiral;  but  tapered  reamers  or  cutters 
cannot  be  ground  accurately  by  the  first  method;   they  can, 


Pig.  3.     nUiatration  showing  Conditions  when  Grinding  a  Taper 
Reamer  by  Method  shown  in  Fig.  1 

however,  be  so  ground  by  the  second  method.  Because  of  the 
extensive  use  of  the  first  method  it  Is  the  purpose  of  this  arti- 
cle to  prove  its  Inaccuracy  and  to  discuss  the  errors  Intro- 
duced in  grinding  tapered  reamers  and  cutters.  The  actual 
error  will  be  calculated  for  a  number  of  sizes  and  the  reader 
can  then  form  some  idea  of  the  probable  error  in  cases  under 
his  observation. 

By  reference  to  Fig.  3,  It  will  be  clearly  seen  what  takes 
place  when  a  tapered  reamer  is  ground  by  the  method  in 
Fig.  1.  The  finger  F  is  set  at  a  distance  c  below  the  plane  of 
centers  AB,  and,  being  fastened  to  the  frame  of  the  grinder,  it 
does   not   change    Its   position    relative   to   the   wheel.      The 
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reamer,  mounted  on  centers,  is  moved  back  and  forth  in  front 
of  the  wheel  wltli  its  culling  face  resting  on  the  finger.  When 
the  wheel  is  grinding  at  the  small  end,  the  cutting  edge  at 
lioint  D  rests  on  the  finger  a  distance  c  below  AB;  but  the 
'  points  E  and  H  on  the  same  cutting  edge  are  lower  down 
by  distances  d  and  /,  resrectively.  This  is  due  to  the  conical 
form  of  the  reamer.  When  the  point  E  reaches  the  wheel  and 
finger,  it  has  been  lifted  the  distance  d  and  Is  ground  also 
at  distance  c  below  plane  AB.  The  same  thing  is  true  of  the 
point  //.  It  seems  on  the  face  of  it  that  this  method  would 
produce  a  truly  conical  reamer.  Hence  it  is  that  so  many 
have  fallen  into  the  error  of  using  it.  However,  by  a  for- 
mula whicli  is  derived  below,  the  error  is  seen  to  he  con- 
siderable in  some  cases  while  negligible  in  others. 

The  construction  from  which  the  formula  is  derived  is 
shown  in  Fig.  4,  which  represents  the  method  shown  in  Fig. 
1.  The  end  D  of  the  finger  is  snown  at  a  distance  GD  =  c  be- 
low the  horizontal  plane  of  the  axes  of  the  reamer  and  the 
spindle.  The  end  view  shows  a  heavy  line  AHK  which  repre- 
sents the  cutting  edge  actually  ground  by  this  method. 

Suppose  the  exact  diameters  of  the  ends  of  the  reamer  are 
known;  A  is  a  point  on  the  circumference  at  the  small  end 
while  iT  is  a  corresponding  point  on  the  large  end.  In  set- 
ting up  for  grinding,  the  centers  are  set  over  so  that  as  the 
edge  AHK  passes  over  the  finger,  the  wheel  will  grind  OA 
and  OK  to  the  proper  radii.  When  A  rests  on  the  point  of  the 
finger,  //  and  K  will  be  below  it.  as  shown;  but  as  H  reaches 
the  finger  A 
passes  above  it, 
and  K  still  re- 
mains below  it. 
Finally  when  K 
reaches  the  fin- 
ger, the  whole 
cutting  edge  ex- 
cept point  K 
will  be  above  it, 
and  nearer  the 
horizontal  plane 
of  the  reamer 
axis. 

In  order  bet- 
ter to  under- 
stand what 
takes  place,  the 
line  XY,  which 
represents  the 
wheel  spindle 
axis,  is  shown 
in    the    bottom 

view      The  wheel  ^'^    "*      Diagram  for   Calculating  the  Error  Involved 

v*cv¥.     iuc  vviicci   when  grinding  a  Taper  Reamer    by  Method  shown    in 

is    shown    in  ^'^-  '■ 

three  positions.  The  points  N.  V  and  Q  are  bottom  views 
of  the  points  ground  in  the  three  positions  shown.  These 
points  will  lie  in  a  straight  line,  parallel  to  xr,  and  at  dis- 
tance c  below  the  horizontal  plane  of  the  centers.  This  line 
NVQ  is  the  line  ABD  in  the  end  view.  All  points  of  the  cut- 
ting edge  AHA'  swing  up  into  this  line  ABD  to  be  ground. 
Since  NWS  is  the  bottom  view  of  AHK.  all  of  Its  points  swing 
over  into  the  line  NVQ. 

Let  a  point  W  ho   taken   at  a   perpendicular   distance   MT 

MT 

below  the  end  of  the  reamer  so  that  ^  m  which  can 

MP 
have  any  value  from  zero  to  one.     When  W  is  ground,  it  is 
at  point  V  and  we  have  the  further  geometric   relation   that 
TV  —  MN  MT 

= =  w  (1) 

PQ  —  MN  MP 

This  is  taken  from  the  triangles  NIQ  and  NI'W.  Taking 
now  the  equivalents  of  TV,  MN.  and  PQ  in  the  end  view  we 
have  TV  =  OF,  MN  =  OE.  PQ  =  00.  By  substituting  these 
values  in  Equation  (1)  we  have 

oa  —  OE 

=  ni  (2) 

OF  —  OE 

It  Is  from  this  equation  that  we  must  get  the  value  of  the 

radius  OH  =  OB  ^  p,  w  hich  will  bo  the  actual  radius  ground 
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by  the  wheel  at  W.  Let  OA  =  r,  and  OK  =  R,  being,  respec- 
tively, the  radii  of  the  small  and  large  ends  of  the  reamer. 
Then  from  Equation  (2)  OF  is  solved  and  squared  as  follows: 

OF  =TO  (OG  —  OE)  +0E 

OF- =[711  (OG  —  OE)   +  OEV     - 
p  =  VTOJ^ +~f g')  

FB-=zc-,  OG=V  {R'  —  c-),  OE  =  \f  (?-  — c=). 

Then  by  substituting  in   (3)  and  simplifying  we  have  the 
following  value: 

p  =  V  ;  m-  [R'  +  r^  —  2c=  —  2  VTB^'^^cTCr^^^'T]  — 

2m[r=  — c=— V  (R'  —  C)  (r=  — c=)l +»•»}     (4) 

While  the  above  equation  gives  the  value  of  p  actually 
ground,  it  is  necessary  for  us  to  know  what  the  value  should 
be  it  the  point  W  were  on  a  true  cone.     This  is  shown  by  the 


Fig.  5-    Taper  Reamers  of  Proportions  ^ven  in  Example  1 

line  ZT.  The  point  Z  is  on  an  element  of  the  cone  and  at  a 
distance  MT  below  the  small  end  of  the  reamer.  Hence  we 
have  the  proportion  following: 

ZT  —  JM         MT 

= =:m  (5) 

LP  —  JM         MP 

ZT  is  our  true  radius  which  we  will  call  p',  while  JM=:r 
and    LP^R.     Then   by   rearrangement   and   substitution   we 

have 

p'^r  +  m{R  —  r)  (6) 

The  error  which  we  are  seeking  will  be  the  difference  be- 
tween p  and  p'.    Hence 

p'  —  p  =  error  in  radius. 

2  (p'  —  p)  terror  in  diameter. 

The  error  will  vary  in  amount  from  zero  at  either  end  to 
a  maximum  near  the  middle  of  the  cutting  edge.  Hence  m 
may  be  assumed  at  some  value  such  as  0.4  or  0.5. 

Example  1. — Take  a  reamer  whose  diameters  are  1  inch  and 
1.2  inch  at  the  small  and  large  ends,  respectively.  Then  R  = 
0.6  and  r  =  0.5  inch.  We  will  assume  in  our  calculations  that 
c  is  one-fifth  of  r.  Hence  c  =  0.1  Inch.  Then  m  will  be  taken 
at  different  values  in,  order  to  show  about  what  it  should  be 
in  this  case.  The  errors  in  diameters  will  be  as  follows: 
m.  2  (p'  — p) 


0.35 
0.40 
0.45 
0.50 


0.000153 
0.000154 
0.000157 
0.000157 


It  is  evident  that  the  greatest  error  in  this  case  occurs 
when  m  is  about  0.5.  This  is  so  because  the  taper  is  slight 
compared  with  the  diameters.  This  also  accounts  for  the  very 
small  error,  which  is  a  little  over  one  and  one-half  ten-thou- 
sandths inch.  Fig.  5  shows  two  reamers  a  and  6,  which  have 
the  proportions  used  above.  The  length  of  the  flutes  does 
not   influence  the   result,   because   it  does  not   appear   in  the 

R 
formulas.    The  error  depends  on  the  value  of  the  ratio  —  and 

r 
on  the  size  of  )•. 

Example  2. — Take  the  smallest  or  No.  1  B.  &  S.  reamer; 
r  =  0.1,  jB:=0.16,  c^0.02  inch;  m  =  0.4.  Error  in  diameter 
is  0.000054  inch,  which  is  very  small. 

Because  the  error  in  the  above  cases  is  relatively  insignifi- 
cant, it  is  not  to  be  supposed  that  it  is  negligible  in  all  In- 
stances. Tbe  following  examples  show  errors  of  from  0.002 
inch  to  0.011  inch. 

Example  3. — R  =  1.0,  r  =  0.5.  c  =  0.1,  m  =  0.4. 

Error  in  diameter  is  0.00176  inch. 

Exavvple  4. — R  =  1.5,  r  =  0.5.  c  =  0.1,  m  =  0.4. 


Error  in  diameter  is  0.00355  inch. 

Example  5. — Use  the^ame  values  as  in  Example  3,  but  give 
greater  clearance  by  increasing  the  value  of  c  to  0.15.  Then 
R  =  1.0.  r  =  0.5,  c  =  0.15,  m  =  0.4. 

Error  in  diameter  is  0.00408  inch,  i.  e.,  more  than  twice  as 
great  as  the  error  in  Example  3.  This  shows  how  great  an 
effect  the  amount  of  clearance  has  on  the  error. 

Now  assume  some  sizes  that  would  be  typical  of  milling 
cutters. 

Example  6. — Use  a  value  of  c  that  is  less  than  one-fifth  of 
r.  say  about  one-seventh,  i?  =  3,  r  =  2,  c  =  0.3.  m  =  0.4. 
Error  in  diameter  is  0.0016  inch  which  is  smaller  than  ex- 
pected because  of  the  reduced  ratio  of  r  to  c. 

Exam-pie  7. — R  i^  4,  r  ^  2,  c  =  0.4,  m  =  0.4. 

Error  in  diameter  is  0.00704  inch,  which  is  four  times  the 
error  in  Example  3.  This  was  to  be  expected  because  the 
dimensions  were  taken  four  times  as  great. 

Example  S. — Take  the  same  sizes  as  in  Example  7  except 
increase  the  clearance  by  making  c  =  0.5  inch  instead  of  0.4. 

Error  in  diameter  is  0.0112  inch. 

The  errors  shown  above  will  explain  many  things  that  hap- 
pen in  connection  with  the  making  and  the  use  of  tapered 
reamers  and  milling  cutters.  Many  persons  have  probably 
noticed  that  when  grinding  the  clearance  on  a  new  tapered 
reamer  or  cutter  the  center  will  come  up  sharp  before  the 
ends  do.  The  reason  for  this  is  now  plain.  When  fitting  an 
arbor  into  a  tapered  hole  It  seems  frequently  to  bear  hard  in 
the  middle.  This  may  be  due  to  the  reaming  of  the  hole  In 
the  first  place  by  an  improperly  ground  reamer.  It  is  djffi- 
cult  even  with  a  perfect  reamer  to  avoid  reaming  the  ends 
of  the  hole  larger  than  the  reamer  itself.  Hence  any  inaccu- 
racy will  tend  to  increase  the  trouble.  The  conclusion  from 
the  above  discussion  is  obvious.  Tapered  reamers  and  mill- 
ing cutters  should  be  ground  by  the  method  shown  in  Fig.  2, 
i.  e.,  with  the  cutting  edge  and  the  point  of  the  finger  in  the 
horizontal  plane  of  the  axis  of  the  reamer.  Then  the  proper 
amount  of  clearance  can  be  obtained  by  lowering  the  reamer 
and  finger  together,  or  by  raising  the  wheel. 

*     «     « 
MILLING  CUTTER  WITH  INSERTED  TEETH 
An  inserted  tooth  milling  cutter  of  a  design  radically  dif- 
ferent from  those  commonly  in  use  has  been  brought  out  by 
Messrs.  Modes  Eadon  &  Sons.  Ltd.,  of  President  Works,  Shef- 
field, England.     The  body  of  the  cutter  is  made  in  two  parts 


Figs.  1  and  2.     Inserted-tooth  Milling  Cutter  of  English  Design 

as  shown  in  the  accompanying  illustrations,  the  two  parts 
being  drawn  together  either  by  a  central  nut,  or,  preferably, 
by  a  number  of  screws.  The  teeth  are  made  of  dove-tail  sec- 
tion, and  the  bottom  of  the  tooth  is  made  of  a  V-shape  as 
shown  in  the  line-engraving.  The  body,  of  course,  is  slotted 
to  fit  this  shape  of  the  teeth.  When  the  teeth  are  placed  in 
position  and  the  two  halves  of  the  cutter  body  drawn  to- 
gether, the  teeth  are  forced  tightly  into  the  upper  portions 
of  the  dove-tail,  thus  providing  for  an  extremely  firm  hold  of 
the  cutter  teeth.  Being  held  by  a  wedge  grip  in  two  direc- 
tions, it  is  evident  that  any  movement  whatever  is  impossible. 
It  is  claimed  that  a  single  tooth  cannot  become  loose,  and  that 
breakage  of  one  tooth  does  not  loosen  the  other  teeth. 


LETTERS  UPON  PRACTICAL  SUBJECTS 


Articles  contributed  to  Machinkby  with  the  oxpoctation  olpuyment  muat  be  aubmitted  exclusively 


LOCKING  DEVICE  FOR  ADJUSTING  SCREWS 

An  auloinalic  locking  device  is  shown  in  the  accompanyins 
sketch,  wiiich  is  constructed  as  follows:  Pai't  A  is  tho  screw 
or  shaft  to  bo  held  rigid  at  any  point  that  may  bo  reqiiired. 
The  hub  pans  a  arc  turned  solid  on  tlio  shaft  and  far  enough 
from  the  end  to  allow  a  bearing  for  the  wheel  C.  The  slot  b 
is  cut  deep  enough  so  that  the  lugs  on  pawls  D  and  the  pawl- 
releasing  bars  E  have  sufficient  cleai-ance  to  work  freely. 
The  pawls  should  be  put  In  position  as  shown  In  the  assembled 
view,  and  held  rigidly  while  turning  them  to  the  inside  diam- 
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A  Device  for  Locking  an  Acyustin^  Screw  in  any  Position 

eter  of  the  friction  cup  B;  they  are  then  relieved  at  the 
shoulders  until  their  face  edges  come  back  almost  on  a  line 
with  the  center,  when  the  friction  cup  is  removed.  This  fric- 
tion cup  is  screwed  or  bolted  to  the  casting  carrying  the  shaft; 
the  parts  are  then  assembled.  The  pawls  D  are  held  in  place 
by  pins  /  and  are  forced  outward  by  springs  e.  The  pawl  re- 
leasing-bars  are  put  in  position  as  shown,  and  the  shaft  is  put 
in  place  with  the  releasing  wheel  C  mounted  on  the  end  and 
secured  by  a  screw  F  adjusted  to  allow  the  wheel  to  work 
freely.  The  pins  O  of  the  releasing  wheel  are  in  contact  with 
the  pawl-releasing  bars  E.  By  turning  the  wheel  either  to 
the  right  or  left,  these  pins  force  the  releasing  bars  inward, 
bringing  the  pawls  away  from  the  walls  of  the  friction  cup; 
the  shaft  is  then  readily  moved  in  the  required  direction.  It 
will  be  seen  that  when  the  wheel  is  released  the  springs  e  will 
force  the  pawls  outward  against  the  walls  of  the  friction  cup, 
and  any  attempt  to  turn  the  shaft  will  meet  with  a  stubborn 
resistance  at  these  points  of  contact.  This  little  wheel  Is 
thoroughly  practical  and  it  relieves  one  of  the  dread  of  having 
an  adjustment  altered  by  the  jarring  of  a  machine. 
Baltimore,  Md.  •  Robert  O'Neal. 


MAKING  PRESS  FITS 

Making  a  press  fit  is  looked  upon  by  a  great  many  machin- 
ists as  a  very  difficult  job.  and  undoubtedly  this  is  true  in 
cases  where  the  machinist  has  no  micrometer  calipers  and 
depends  entirely  upon  his  sense  of  feeling.  Without  the  mi- 
crometer, it  is  impossible  to  know  just  what  has  been  allowed 
in  difference  between  the  diameter  of  the  plug  and  hole,  and, 
consequently,  the  pressure  required  to  force  in  the  plug  cannot 
be  even  approximately  ascertained.  Of  course  in  manufactur- 
ing shops  where  one  man  does  all  the  press  fitting,  does  it  con- 
tinually, and  calipers  with  gages  made  by  the  tool-maker, 
with  the  allowance  calculated  for  him,  he  cannot  be  expected 
to  do  other  than  a  good  job.  On  the  other  hand.  In  contract 
or  repair  shops  it  is  too  expensive  to  make  gages,  as  the  jobs 
vary  too  often;  consequently,  making  a  press  fit  in  such  shops 
requires  considerable  skill. 


It  is  only  necessary  to  use  an  inside  caliper  with  microm- 
eter adjustment  for  this  work,  as  this  tool  may  first  be  set  to 
the  exact  size  of  the  bore  and  then  to  the  required  number  of 
thousandths  larger  than  the  bore.  A  regular  pair  of  outside 
calipers  may  then  be  set  to  the  Inside  caliper.  I  have  kept 
a  record  of  press  fits  recording  the  kind  of  metal,  allowance, 
area  of  fitting,  and  the  pressure  required  to  force  the  plug  in 
the  hole.  Tills  record  has  proved  valuable  to  refer  to  when 
making  press  fits,  but  the  handiest  and  most  accurate  data  I 
have  found  is  that  given  in  MACiiiNERYi^i  Data  Sheet  for 
August,  1903.  I  have  used  this  Data  Sheet  for  some  time,  and 
find  it  to  be  so  accurate  that  I  can  place  absolute  confidence 
in  it;  thereby  removing  that  lump  in  my  chest  that  used  to 
settle  there  every  time  I  made  a  press  fit.  If  you  want  to  do 
good  work,  buy  or  borrow  a  good  inside  micrometer  caliper 
of  good  make,  get  this  Data  Sheet,  study  it  until  you  under- 
stand it  thoroughly,  and  you  will  soon  be  up-to-date.     By  tak- 

AD  (PF) 
ing   the    formula  P  = and    transposing    it    thus 


2P 


D 


the  allowance  when  the  number  of  tons  pressure 

A  (PF) 

is  known,  is  easily  determined.    In  these  formulas, 

P=z  pressure  required  in  tons, 

D  =  difference  in  diameter  between  plug  and  bore, 

P  F  =  pressure  factor  taken  from  Data  Sheet, 

A  =  area  of  fitting  in  square  inches. 

By  using  the  last  formula,  and  then  calipering  as  described, 

one  will  be  surprised  at  the  accurate  results  obtained.     A  good 

lubricant  to  use  when  pressing  the  plug  into  a  hole,  consists 

of  white  lead  and  machine  oil,  just  enough  of  the  oil  being 

added  to  make  a  paste  of  about  twice  the  consistency  of  paint. 

Augusta,  Ga.  j.  g.  Van  Pelt. 


MASTER  FORM  TOOLS 

The  extensive  use  of  circular  forming  tools,  brought  about 
by  the  introduction  of  the  automatic  screw  machine,  has  led 
to  more  or  less  experimenting  to  obtain  an  inexpensive  method 
of  making  the  master  tools  with  which  the  tool  used  to  form 
the  circular  cutter  is  made.     In  some  shops  this  tool  is  made 


Pie.  1 


Master  Tools  for  Making  Circular  Cutters 

in  the  shape  shown  in  Fig.  1,  being  a  solid  bar  of  steel. 
The  outline  is  laid  out  on  the  cutting  end  and  the  tool  is 
milled  out  and  finished  by  filing.  This  type  of  tool  is  often 
annealed  and  recut  for  other  forms  after  the  completion  of 
the  forming  tool.  The  blanks,  of  different  widths  desired,  are 
carried  in  stock  ready  for  use,  and  a  minimum  amount  of 
labor  is  left  for  the  form-tool  maker,  as  the  roughing  out  is  all 
done  with  cheaper  help.  In  other  shops  the  master  tool  is 
always  saved  and  filed  away,  in  a  ci.binet,  with  the  form  tool, 
and  when  this  is  the  case  the  design  shown  in  Fig.  2  is  su- 
perior because  it  occupies  less  space  than  Fig.  1,  and  it  Is 
also  much  easier  and  less  costly  to  make.  In  Fig.  2,  .1  is 
the  tool  proper  which  is  fastened  to  the  holder  B  by  a  hexa- 
gon head  screw  and  two  dowel  pins.  Both  screw  hole  and 
dowel  pin  holes  are  drilled  and  reamed  In  a  simple  Jig,  so  as 
to  get  the  correct  location  from  the  back  edge  of  tho  tool.  In 
ni.iking  these  tools,  much  cosily  exporiiiioiiting  has  led  to  (ho 
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adoption  of  "Intra"  steel  for  the  master  tool,  while  the  circu- 
lar tool  is  made  from  several  different  brands  of  high-speed 
steel,  depending  on  the  material  to  be  operated  on  and  other 
considerations.  F,  Chas.  Scbibneb. 

Greenfield,  Mass. 

CONVENIENT  DRAWING  OUTFIT 

A  very  conveni- 
ent drawing  out- 
fit for  making 
slcetches  on  small 
sheets  of  paper 
or  calculat- 
ing  sheets,  that 
has  recently  come 
into  quite  exten- 
sive use,  Is  shown 
in  the  accompany- 
i  n  g  engraving. 
The  outfit  con- 
sists of  an  ordi- 
nary letter  filing 
board,  the  left- 
hand  edge  of 
which  is  planed 
true,  and  a  small 
T-square,  both  of 
which  may  be  ob- 
tained in  any  sta- 
tionery or  draw- 
ing material 
the    spring   clip    as 


store.     The 
shown. 
New  York  City. 


Piling  Board  used  for  Drawing 

drawing    paper    is    held 


by 
Mabtin  Joachimsox. 


PLANER  ATTACHMENT   FOR  MACHINING 

CURVED  SURFACES 
An  attachment  for  planing  work  of  a  convex  or  concave 
shape  is  shown  in  the  accompanying  engraving.  The  attach- 
ment consists  of  four  parts  all  of  which  are  of  cast  Iron. 
These  castings  comprise  the  two  side  pieces  or  brackets  A. 
the  templet  B,  and  the  double-armed  "leader"  C,  which  is 
attached  to  the  tool  slide.  Of  course,  different  templets  have 
to  be  used  for  different  jobs,  the  shape  of  each  being  gov- 
erned by  the  special  requirements  of  the  work  In  hand.  The 
side  brackets  must  be  cast  with  bosses  to  allow  the  templet 
to  clear  the  planer  head,  so  that  the  latter  can  move  along 
the  rail.  As  shown,  the  brackets  fit  over  the  top  guide  on 
the  rail  and  any  slack  is  taken  up  by  the  set-screw  shown  in 
the   end   view.     Separate   pieces   are   fitted   to   the   bottom   of 


be  exact  duplicates.  Attached  to  the  double-armed  leader  C 
is  a  stud  upon  which  is  mounted  a  loose  sleeve  which  travels 
in,  and  fits  the  slot  of  the  templet.  As  the  head  is  driven 
along  the  rail  the  tool  is  automatically  raised  or  lowered 
according  to  the  formation  of  the  guiding  slot  in  the  templet. 
Of  course,  when  this  attachment  is  in  use,  the  screw  of  the 
slide  Is  removed.  The  fixture  Is  entirely  automatic,  and  when 
it  is  in  use  the  cross-feed  may  be  put  on,  and  the  planer  will 
take  care  of  the  work.  This  fixture  is  not  new,  but  there  are 
doubtless  many  who  are  not  familiar  with  it.  J.  B.  M. 


GAGE  FOR  DRILL  GRINDING 

A  gage  to  be  used  when  grinding  either  flat  or  twist  drills, 
in  order  to  obtain  the  proper  lip  and  clearance  angles  as  well 
as  equal  lengths  for  the  cutting  edges,  is  shown  in  the  ac- 
companying line  engraving.  This 
gage  is  a  great  deal  handier  and 
more  convenient  to  use  than  a 
protractor  and  scale,  and,  be- 
sides. It  can  be  carried  In  the 
pocket.  The  surface  A  of  the 
head  forms  an  angle  of  121  de- 
grees with  the  shank  C,  which 
gives  a  lip  angle  to  the  drill  of 
59  degrees.  Pitted  to  the  head 
is  a  piece  B,  which  slides  in  a 
dove-tailed  slot  and  which  has 
attached  to  It  a  pointer,  as 
shown,  which  Is  used  for  meas- 
uring the  lengths  of  the  cutting 
edges.  This  is  accomplished  by 
setting  the  pointer  as  shown  in 
the  illustration,  and  then  with- 
out moving  it,  turning  the 
drill  over  so  that  the  length 
of  the  other  cutting  edge  may 
be  measured.  If  the  lengths  of 
the  cutting  edges  are  unequal, 
the  short  one  is,  of  course, 
ground  off  until  the  pointer  co- 
incides with  the  upper  end  of 
each  edge.  The  surface  A  of 
the  gage  is  beveled  to  an  angle  of  12  degrees  so  that  the  clear- 
ance angle  may  be  tested  when  the  drill  is  being  ground. 

Lestershire,  N.  Y.  L.  B.  Minges. 


Drill  Gage  for  Testing  the  Lip 
and  Clearance  Angles  and  tlie 
Lengths  of  the  Cutting  Edges 
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Planer  Attachment  which  automatically  guides  the  Tool  when  machining  Curved  Surfaces 


each  bracket  which  are  put  in  place  after  the  fixture  is  put 
on  the  rail.  These  brackets  are  at  all  times  stationary.  The 
templet  Is  worked  out  on  a  profiler  or  slotter,  and  it  Is 
attached  to  the  brackets  A  by  bolts.  It  should  be  ma- 
chined carefully  to  the  required  shape,  for,  obviously,  when 
it  is  made  it  will  produce  any  number  of  pieces  which  will 


MILLING  FLUTES  IN  REAMERS  WITH  IRREGU- 
LAR WIDTHS  AND  DEPTHS 

For  the  purpose  of  eliminating  the  chatter  marks  sometimes 
found  in  holes  finished  with  reamers  having  equally  spaced 
teeth,  a  good  method  is  adopted  by 
most  reamer  manufacturers,  which 
is  perhaps  known  to  all  reamer 
users,  of  making  flutes  of  irregular 
widths  and  depths.  Having  had  the 
opportunity  to  cut  reamers  of  this 
type,  I  have  tried  the  following 
method  which  has  proved  quite  satis- 
factory. 

Suppose  we  want  to  cut  a  reamer 
with  6,  S,  10,  12,  or  any  regular  num- 
ber of  teeth.  Knowing,  as  we  do, 
that  a  circumference  contains  360 
degrees,  and  bearing  In  mind  that 
opposite  teeth  are  to  be  cut  to  the 
same  depth  (to  facilitate  measur- 
ing). It  will  readily  be  understood 
that  Instead  of  dividing  360  degrees 
into  irregular  spaces,  we  divide  180 
degrees  into  one-half  as  many  spaces 
as  flutes  required.  Let  us  take  for  example  a  reamer  to  have 
12  flutes;  this  gives  us  180  degrees  to  be  divided  into  six  irreg- 
ular spaces.  We  first  divide  180  degrees  by  6,  obtaining  30 
degrees,  which  would  be  the  angular  distance  between  the 
teeth  for  regular  spacing.  In  order  to  get  irregular  spaces  we 
must  find  six  numbers  that  will  total  180.     In  this  case,  we 
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luivi'  L'ti,  2S,  ;iO,  31.  :!:;,  and  lio  deKiees.  The  next  move  is  to 
Irnnsrcr  the  degrees  to  turns  and  holes  for  Indexing.  Nearly 
all  millinp;  machine  dividing  heads  have  worm-wheola  of  40 
toetli,  making  40  turns  equal  360  degrees  or  one  revolution. 
This  will  make  one  turn  equal  9  degrees,  and  by  using  a  27- 
liole  circle,  S  holes  will  equal  one  degree.  Going  back  to  our 
Irregular  divisions,  we  first  come  to  26  degrees.  It  Is  not 
necessary  to  index  for  the  first  cut.  The  indexing  for  the 
remaining  divisions  is  found  as  follows: 

28  degrees  -;-  9  degrees  =  3  1/9  =  3  turns  and     3  holes 

30  degrees  ~  9  degrees  =  3  3/9  =  3  turns  and     9  holes 

31  degrees  -f-  9  degrees  =  3  4/9  =  3  turns  and  12  holes 

32  degrees  H-  9  degrees  =  3  5/9  =  3  turns  and  15  holes 

33  degrees  -f-  9  degrees  =:  3  6/9  =  3  turns  and  18  holes 
Having  the  degrees  changed  to  turns  and  parts  of  a  turn  for 

the  indexing  crank,  w-e  now  go  ahead  with  the  first  cut,  being 
careful  not  to  go  too  deep,  so  that  the  required  width  of  land 
can  be  obtained.  It  will  now  be  seen  that  as  the  angle  be- 
tween the  teeth  changes,  the  depth  must  also  be  changed  if 
the  lands  are  to  be  made  uniform.  This  depth  is  found  more 
readily  by  practice  than  by  figures.  When  large  reamers  are 
to  be  cut.  instead  of  dividing  180  degrees,  90  degrees  may  be 
used,  and  in  that  case  four  teeth  instead  of  two  can  be  cut  to 
the  same  depth.  James  Fkaseb. 

\e\v  HUven,  Conn. 


sordiig  over  about  one  lunuircd  stay-bolts.  Scliemes  ari>  tried 
of  having  the  tap  so  made  that  the  threads  in  both  plates  will 
be  as  on  a  continuous  rod,  and  this  helps  a  lot;  in  fact,  it  Is 
necessary  to  have  the  holes  exactly  In  line.  But  another 
trouble  often  comes  from  the  fact  that  the  stay-bolts  are 
turned  up  in  a  lathe  which  is  so  worn  that  in  a  foot  or  two  of 
length  the  pitch  is  a  little  off  which  changes  the  position  of 
the  threads  so  that  they  cross  when  the  bolt  is  screwed  into 
place  in  the  boiler  plates.  It  will  pass  through  the  outside 
sheet  all  right,  but  will  not  fit  into  the  inner  sheet.     Now  if 
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REMOVING  BROKEN  DEEP-WELL  PUMP-ROD 

An  A.  D.  Cook  deep-well  pump-rod  separated  far  down  in 
the  casing,  part  being  pulled  out  at  the  top  and  the  remainder 
staying  at  the  bottom.     In  order  to  secure  the  lower  part,  a 


Thread  Gagre  applied  to  a  Stay-bolt 

this  stay-bolt  is  lengthened  a  little,  by  hammering,  so  that 
the  threads  are  moved  a  little  ahead  until  they  will  exactly  fit 
into  the  threads  of  both  sheets,  everything  works  smoothly. 

The  illustration  shows  an  adjustable  gage  that  can  be  used 
in  spacing  these  threads.  This  gage  can  be  set  by  the  tap 
that  was  used  In  making  the  threads  in  the  plates,  or  it  can 
even  be  placed  in  the  holes  and  set  to  the  actual  threads  in 
the  sheets.  Then  the  bolts  can  be  drawn  out  with  a  hammer 
to  fit  the  gage,  and  a  lot  of  hard  work  will  be  eliminated. 

Two  Harbors,  Minn.  A.  G.  Johnson. 


Fig.  1.    Special  Sleeve  for  Gripping  the  End  of  tlie  Brolceu  Rod 

piece  of  iron  pipe  was  split  at  one  end  into  four  leaves,  as 
shown  in  Fig.  1,  and  the  solid  end  tapped  out  and  bushed 
down  to  fit  the  thread  upon  the  pump-rod  taken  out.  Two  of 
[hese  leaves  were  beaded  to  form  a  snap  hook  after  all  four 

of    them    had    been 

bent  out  at  the  lower 

end  to  completely  fill 

the    well    casing. 

These     two     beaded 

leaves  were  intended 

to     form      a     hook 

smaller  than  the  up- 
per head  of  the  lost 

pump-rod  C  (Fig.  2), 

so  that  when  part  B 

was  lowered  into  the 

casing     and     forced 

down  over  the  upper 

end  of  C,  the  leaves 

would    spring    back 

over     the     shoulder 

and  grip  the  rod  C, 

thereby    enabling    It 

to  be  pulled  out.    The 

device    worked    very 
satisfactorily.    It  was  attached  to  the  lower  end  of  the  upper 
section  A  of  the  broken  pump-rod  and  lowered  until  C  was 
gripped. 
Wadsworth,  Ohio. 


MULTIPLE  POWER-DRIVEN  HACK-SAW 

Old,  rejected  street  car  axles  were  being  cut  into  short 
lengths  to  be  used  for  drop-forging  stock,  and  other  purposes 
for  which  this  steel  is  suitable,  but  the  work  of  sawing  them 
on  a  single  reciprocating  saw  proved  too  slow.  A  gang  saw, 
a  view  of  which  is  shown  in  the  accompanying  engrav- 
ing, was  built,  which  will  cut  simultaneously  the  whole  length 
of  an  axle  Into  any  number  of  pieces  required.  The  con- 
struction of  the  saw  is  simple,  yet  it  is  rigid,  and  will  stand 
up  under  very  heavy  sawing. 

The  saw  frame  is  composed  of  three  pieces,  A.  B  and  C. 
The  first  is  a  machine  steel  bar  1%  Inch  in  diameter,  the  end 
of  which  is  enlarged  to  receive  an  adjusting  screw  D.  The 
two  halves,  B  and  C  of  the  remainder  of  the  frame  are  hand- 
forged  from  machine  steel  stock  li(.   inch  wide  and   y^   inch 
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Fig.  2.    Method  of  Remov 
Ing  Brolcen  Pump-rod 


Howard  D.  Yodkr. 


THREAD  GAGE  FOR  STAY-BOLTS 
Radial  stays  are  a  hard  thing  to  fit  into  place,  according  to 
Borne  boilerniakers,  because  the  threads  in  the  boiler  plates 
and  the  threads  on  the  stay-bolt  will  not  mesh  in  both  sheets  at 
the  same  time.  I  knew  of  one  case  where  a  boilorniakor  spent 
two  days  put  ling   In   five  stays,  and   these  were  obtained   by 


Elevation  of  a  Multiple  Hack-saw  fbr  Sawing  Stock  into  a  Number  of  Lengths,  simultaneously 

thick.  The  vertical  part  of  B  is  slotted  at  the  lower  end  to 
receive  the  saw,  and  the  upper  end  is  enlarged  to  provide  for 
a  hole  through  which  passes  bar  A.  The  circular  ends  of  B 
and  C  fit  into  a  groove  which  is  turned  in  the  circumference 
of  the  cast-iron  disk  E  10  inches  in  diamelcr.  To  allow  clamp- 
ing this  disk  in  any  position  on  the  shaft,  a  slot  is  milled  part- 
way through  It  as  shown,  and  also  In  the  clamping  block  F. 
which  is  attached  by  pins,  to  the  disk  on  each  side  of  the 
slot.  It  will  bo  noted  that  the  end  of  the  saw  frame  is  not  a 
complete  circle,  as  it  terminates  at  O  and  H.  This  servos 
two  purposes:     After  the  saw  has  finished  its  cut,  the  oiul  II 
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prevents  it  from  cutting  into  the  chucking  table,  by  coming 
in  contact  with  stop  F,  while  the  space  between  end  G  and  the 
stop  permits  lifting  the  saw  to  take  in  any  stock  within  the 
capacity  of  the  machine.  When  it  is  desired  to  put  one  or 
more  saws  out  of  service,  the  frame  is  raised  until  the  end  H 
drops  down  past  the  hole  /  through  which  a  stop-pin  is  in- 
serted, thus  securing  the  frame  in  an  elevated  position.  The 
shaft  upon  which  the  disks  are  mounted,  is  turned  down  at 
each  end  to  receive  the  vertical  supporting  rods  K  and  also 
the  connecting-rods.  The  latter,  are  connected  to  the  two 
crank  disks  mounted  on  either  end  of  the  driving  shaft,  which 
runs  in  bearings  attached  to  wooden  uprights.  At  the  oppo- 
site end  of  the  frame  there  are  other  uprights  across  which 
is  secured  a  timber  to  which  is  attached  a  cast-iron  plate 
with  a  T-slot  which  permits  strapping  down  the  stock  at  any 
place  along  the  table.  Any  of  the  saw  frames  can  be  removed 
from  their  disk  in  five  minutes,  or  replaced  in  the  same  time, 
and  pieces  of  any  length  may  be  cut  by  simply  shifting  the 
disks  to  the  proper  position  on  the 
shaft.  A  key  in  the  shaft  prevents 
the  disks  from  turning,  and  when 
they  are  properly  located  they  are 
clamped  by  the  screw  L. 

In  forging  the  circular  parts  of 
the  frame  they  are  first  formed  as 
near  the  required  shape  as  possible. 
After  machining  the  joints  between 
the   two   halves   they   are   held   to- 
gether  by  the   clamps  shown,   and 
the  circular  ends  are   tested  on  a 
surface  plate,  to  see  that  the  sides 
are  flat,  and  that  the  vertical  part 
of  B   is   in   a   plane   parallel    with 
them.     These  ends  can  be  faced  on 
a  disk  grinder;   if  available,  a  dou- 
ble disk  grinder  is  preferable.     Just  enough  stock  is  removed 
to  give  a  fair  amount  of  trued  surface.     If  no  other  means 
is  at  hand  the  inside  of  the  strap  can  be  machined  in  the 
drill    press.     By    fitting    the    groove    In    the    disk    E   to    the 
strap,   the   latter   may   be   ground   without   reference   to   any 
particular   width.    With    a   machine   of   this   type    it   is   pos- 
sible to  saw  a  number  of  pieces  in  about  the  same  time  as 
required   for   one;     and   obviously,   the   machine  may  be   de- 
signed for  any  desired  number  of  saws. 


space  represents  one  inch,  and  each  division  may  be  sub- 
divided as  required.  The  scale  may  be  made  any  length  by 
stepping  off  spaces  equal  to  one  foot,  as  shown  in  the  engrav- 
ing. By  using  such  a  scale,  the  dimensions  of  A,  B,  C,  etc., 
may  be  easily  found. 

This  is  a  very  simple  method  and  one  which  I  find  helps  a 
great  deal  at  times.  A  new  scale  has  to  be  made  for  each 
different  engraving,  the  proper  proportions  being  obtained 
from  some  one  of  the  dimensions  given. 

New  Haven,  Conn.  J.  H.  Schultheiss. 


MILLING  ATTACHMENT  FOR  MACHINING  A 
CURVE  OF  LARGE  RADIUS 
Some  time  ago  we  had  a  large  quantity  of  parts  that  had  a 
finished  surface  on  a  radius  of  about  five  feet,  and  this  sur- 
face had  to  be  an  exact  distance  from  two  holes  in  the  piece. 
The  radius  was  far  too  large  for  any  lathe  we  had  available, 
but  the  length  of  the  surface  to  be  finished  was  only  a  few 
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A  KINK  FOR  DRAFTSMEN 
Very  often  a  draftsman   in  laying  out  work,  finds  that  he 
has   to   refer    to   outline    drawings    in    catalogues    where   not 
enough  dimensions  are  given  to   make  a  drawing  from  and 
have  it  to  any  kind  of  scale. 


Mining  Attachment  for  Machining  a  Curve  of  Large  Radius 

inches,  so  the  device  shown  in  the  accompanying  engraving 
was  made.  An  angle  casting  A  was  made  with  a  dovetail 
slide  of  suitable  radius,  to  which  a  sliding  block  B  was  fitted. 
A  feed-screw  E  engaged  with  a  nut  G  attached  to  the  back  of 
B.  To  allow  for  the  variations  in  height  and  angle  as  B 
moved  across  on  the  curved  slide,  the  nut  G  could  slide  up 
and  down  in  a  slot  in  holder  H.  and  H  could  swivel  on  its 
axle  I.  Two  pins  were  put  in  block  B  in  the  proper  position 
to  take  the  holes  in  the  piece  to  be  milled,  and  a  clamp-bar  C 
M.  E.  Dawson.  arranged  to  hold  the  work  in  place.     The  attachment  was  put 

on  a  milling  machine  and  the  table  adjusted  vertically  until 
the  cutter  w-as  at  the  proper  height.  It  worked  satisfactorily, 
and  we  were  able  to  make  good  time  on  what  had  been  a  trou- 
blesome job.  W.  Altox. 
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Catalogue  Drawing  and  Scale  for  Measuring  DetaUs 

When  a  drawing  of  this  kind  is  to  be  made,  as  for  exam- 
ple a  drawing  of  the  motor  shown  in  the  engraving,  the  dimen- 
sions of  which  are  insufficient  to  make  a  drawing  from,  take 
a  piece  of  paper  with  a  siraight-edge  and  mark  off  a  distance, 
say  from  the  base  to  the  center  of  the  shaft  which  repre- 
sents, in  this  case,  10  inches.  Then  divide  this  space  into 
ten  equal  parts  and  carry  it  on  two  parts  more  which  repre- 
sents one  foot  on  the  catalogue  engraving.     Each  part  of  this 


HO"W  WE  GOT  ELECTRIC  LIGHTS 

The  shop  where  I  learned  the  trade  was  a  small  one,  and 
although  the  place  was  turning  out  a  very  good  class  of  work 
and  considerable  of  it.  the  "boss"  was  rather  inclined  to  be 
a  bit  slow  in  putting  in  improvements  for  the  benefit  of  the 
workmen.  One  of  the  improvements  needed  was  electric 
lights,  and  many  were  the  cuss-words  which  were  fired  at  the 
measlj'  old  gas  jets  which  were  always  in  the  wrong  place 
and  never  gave  sufficient  light.  One  dark,  dismal  day  one  of 
the  boys  was  working  at  the  bench,  and  he  had  the  gas  jet 
down  near  the  vise;  he  felt  a  warm  sensation  around  the 
top  of  his  head  and  when  he  put  his  hand  up  to  find  out 
what  the  trouble  was  he  found  that  his  cap  and  a  good  share 
of  his  "thatch"  had  gone  up  in  smoke.  Of  course  immediately 
there  w-as  added  to  the  already  pungent  smell  in  the  air,  a 
distinctly  sulphurous  strata,  which  brought  the  boss  post- 
haste to  find  out  the  cause  of  it  all,  and  when  Jack  had  fin- 
ished telling  of  his  misfortune  and  also  consigned  all  such 
things  as  gas  jets  and  behind-the-times  employers  to  regions 
where  we  have  reason  to  believe  there  is  no  need  of  gas,  the 
boss  said,  "Well,  Jack,  that  is  too  bad;  those  old  gas  jets 
are  sort  of  a  nuisance  and  don't  give  very  good  light  any- 
way— I  think  that  I'll  have  to  get  the  electricity  put  in." 
Jack  told  him  that  he  had  just  about  the  same  sort  of  idea 
about  it  himself,  and  furthermore,  that  it  had  better  be  done 
P.  D.  Q.  or  there  wouldn't  be  many  of  the  boys  working  there. 
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Woll.  time  went  on  into  days,  weeks,  and  months,  and  still 
we  had  no  eleetricity,  wlien  one  day  another  of  the  boys,  Ell 
by  name,  came  over  to  my  lathe  and  said  "Say,  George,  just 
keep  a  weather  eye  on  the  shipper  handle  of  my  machine.  I 
am  going  over  on  the  other  side  of  the  shop  and  there  Is 
going  to  be  something  doing  ar"und  here  in  a  few  minutes. 
If  things  get  too  fierce,  why  sto;)  them,  but  don't  do  it  before 
the  "old  man"  sees  It,  if  you  can  help."  I  looked  over  to 
Eli's  lathe  and  saw  that  he  had  carefully  placed  the  gas  jet 
so  that  the  flame  was  just  under  the  shipper  handle,  and  in 
a  couple  of  minutes  the  handle  began  to  smoke  and  finally 
a  bit  of  flame  started  creeping  up  it;  just  about  when  the 
flame  was  up  to  the  ceiling  and  1  was  thinking  it  time  to 
stop  it,  the  "old  man"  came  tearing  down  the  line,  jumped 
up  on  the  lathe  and  swiped  his  hands  down  the  handle  and 
put  out  the  fire.  Of  course  Eli  showed  up  on  the  scene  about 
then  and  innocently  wanted  to  know  what  the  trouble  was. 
He  told  the  boss  that  he  thought  lie  had  that  bloody  gas  far 
enough  away  so  that  there  was  no  danger  of  the  handle 
catching  fire,  but  it  had  always  been  a  mystery  to  him  that 
such  things  did  not  occur  oftener.  The  old  man  did  not  say 
much  except  that  we  ought  to  be  more  careful,  but  I  guess 
it  started  something  going  in  his  "think  tank,"  for  when,  a 
few  days  later,  another  of  the  boys  working  at  that  same  lathe 
accidentally  (?)  allowed  the  same  thing  to  happen  and  the 
fire  had  even  started  in  on  the  ceiling,  the  boss  said:  "Well, 
boys,  this  won't  happen  again — I've  ordered  the  electricity 
put  in  this  week."  And  sure  enough,  a  couple  of  days  later 
the  men  were  down  there  wiring  the  shop,  and  the  day  of 
gas  was  over  in'  that  place.  M.  A.  Chenist. 


AN  ADJUSTABLE  REAMER 

The  reamer  shown  in  the  accompanying  engraving  differs 
in  construction  in  some  respects  from  any  that  the  writer  has 
ever  seen,  and  it  is  such  a  good  tool  that  it  seemed  worth 


Reamer  with  Graduated  Adjustment 

while  offering  a  description  of  it  for  publication.  The  means 
of  adjustment  is  clearly  shown  in  the  sectioned  part  of  the 
elevation.  The  cutters  are  beveled  to  fit  the  taper  of  the 
sleeve  A  at  their  inner  ends,  and  are  forced  out  by  the  in- 
ward movement  of  this  sleeve,  which  is  threaded  12  threads 
per  inch.  The  taper  part  is  turned  to  an  angle  of  16  degrees 
40  minutes  with  the  axis,  and  the  end  of  the  sleeve  has  50 
graduations,  as  shown  in  the  end  view,  which  makes  each 
graduation  equal  0.001  inch  increase  in  diameter  across  the; 
cutters.  A  spanner  wrench  is  used  to  turn  the  sleeves.  The 
cutters  are  brought  to  a  snug  fit  in  the  sockets  by  means  of 
tapered  pins  B.  which  are  driven  into  split  holes  in  the  cutter 
head.  The  reamer  chosen  for  this  description  is  used  for 
reaming  7M;-lnch  holes.  C.  W.  Hebert. 

Nashua,  N.  H. 


PROVISION   FOR  THE   ESCAPEjJOP  AIR  IN 

PLUG  GAGES 
While  reading  an  article  in  the  September  number  of  Ma- 
CHINKRY  about  plug  and  ring  gages,  I  noticed  that  the  im- 
portance of  lightness  was  especially  treated;  this  is  indeed 
very  important.  Another  Important  feature  in  connection 
with  gage  construction,  which  applies  only  to  plug  gages,  is 
the  provision  for  the  escape  of  air  when  such  gages  are 
to  be  used   in   blind   holes  or  those   having  closed   ends.     Of 


course,  in  most  cases  where  plugs  are  used  such  provision  is 
not  necesssary,  as  the  hole  to  be  tested  passes  through  the 
work,  and  therefore  gives  the  air  plenty  of  chance  to  escape; 
but  once  in  awhile  a  hole  has  to  be  tested  which  is  closed  at 
one  end.  In  this  case  the  solid  plug  is  rendered  absolutely 
useless,  and  inside  micrometers  or  calipers  have  to  be  used, 
as  it  is  almost  impossible  to  insert  the  plug  before  the  hole 
is  about  0.001  inch  or  more  too  large.  This  is  because  the 
air  cannot  escape,  and  I  have  been  wondering  why  makers  of 
plugs  do  not  put  a  hole  through  the  center,  as  shown  in  Fig. 
1,  so  that  the  air  could  pass  through  it.  It  need  not  be  large, 
but  should,  of  course,  increase  in  size  with  the  size  of  the  plug. 
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Figs.  1  and  2.    Plug  Gage  with  Hole  for  the  Escape  of  Air,  and 
Form  for  Large  Gages 

Fig.  2  shows  a  good  way  of  making  large  plug  gages.  They 
may  be  made  in  this  style  for  sizes  from  one  inch  and  up. 
Gages  made  in  this  way  are  light,  which,  as  stated,  is  an  im- 
portant feature,  and  besides,  it  is  possible  to  tell  with  this 
form  of  gage  if  a  hole  is  round  or  not,  which  may  be  impos- 
sible with  a  solid  one.  It  is  good  practice  to  make  one  side 
of  the  gage  with  about  0.005  inch  taper,  especially  when  it  is 
used  for  grinding,  as  it  gives  the  user  a  chance  to  tell  when 
he  is  near  to  the  gage  size.  After  a  little  practice,  one  will 
know  just  how  much  to  take  off  by  observing  how  far  the 
taper  part  goes  in  the  hole.  A.  Nielsen. 

Cleveland,  Ohio. 


DRILL   PRESS    CHUCK    FOR   ROUND    OR 
FLAT  STOCK 

A  simple  chuck  for  the  drill  press  is  shown  in  the  accom- 
panying engraving.  It  is  intended  for  holding  round  and 
square  stock  that  is  to  be  drilled,  reamed  or  countersunk, 
and  also  for  flat  plates  which  are  either  round  or  irregular  in 
shape.  The  round  stock  is  held  in  the  V's  and  the  flat  stock 
between  the  pins  G.  Bar  stock  may  be  clamped  between  the 
jaws  at  U.  The  cast-iron  base  A  is  machined  on  the  bottom 
and  top,  as  are  the  faces  H  and  the  V's.     The  part  B  is  also 
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of  cast  iron  and  it  is  a  sliding  fit  on  the  shoulder  bolts  C. 
Bolted  across  the  ends  of  these  holts  is  a  machine  steel  piece 
D,  %  inch  by  2^,4  inches,  having  a  1-inch  drilled  and  tapped 
hole  to  receive  the  clamping  screw  E.  This  screw,  which  is 
1  inch  in  diameter,  has  its  outer  end  squared  to  receive  a 
wrench.  The  inner  end,  which  is  reduced  to  %  inch,  passes 
through  a  hole  in  plate  F  to  which  it  is  loosely  riveted.  Plate 
F  is  secured  to  the  jaw  with  7/16-inch  countersunk  screws. 
This  chuck  will  also  serve  the  same  purpose  as  a  vise. 

Machinist. 


QUICK-RELEASING  NUT  FOR  JIG  WORK 

The  application  of  an  efficient  type  of  quick-releasing  nut 
to  a  bo.K  drill  jig  is  shown  in  the  engraving.  By  referring  to 
the  sectional  view,  it  will  be  noticed  that  the  work  is  cen- 
tered by  the  nut  A  and  located  also  by  a  knurled  screw  B. 
As  there  was  a  fairly  large  quantity  of  these  pieces  to  drill, 
it  was  necessary  to  save  time  in  every  possible  way.  Pre- 
viously a  hexagon-head  screw  was  used  for  clamping,  but  In- 
sertion and  removal  of  the  work  took  much  longer  than  it 
should  have  done.  The  idea  then  occurred  to  me  of  using  a 
bayonet  lock-nut  the  same  as  is  employed  for  cutters  on 
facing  bars.  The  sketch  shows  a  hexagon  nut  with  two  pins 
•driven   in   diametrically  opposite  to  each   other.     These  pins 


FIXTURE  FOR  HOLDING  COUNTERSUNK 
SCREWS 

As  a  number  of  5/16-inch  countersunk  screws  had  to  ba 
threaded  right  up  to  the  head  for  a  certain  job,  and  as  those 
in  stock  were  only  threaded  about  two-thirds  their  length,  I 
made  a  fixture  as  shown  in  the  illustration  for  holding  them 
while  the  die  was  used  to  cut  the  extra  thread.  As  will  be 
understood  by  referring  to  the  plan  view,  the  work  was  in- 
serted or  removed  from  the  fixture  by  swinging  the  top  plate 
to  one  side.  To  prevent  the  screw  from  turning,  a  plug  with 
a  tongue  fitting  the  slot  in  the  screw  head  was  inserted  in 
the  hole  in  the  bottom  plate.  This  plug,  which  is  held  by  a 
set-screw,  was  made  removable  so  that  it  could  be  replaced 
in  case  the  tongue  should  twist  off.  Original. 


SHEAVES  FOR  MANILA  ROPE 

Very  little  is  being  written  on  rope  driving  in  technical 
papers,  although  this  subject  should  be  of  almost  universal 
interest  to  shop  owners,  etc.,  as  the  transmission  of  power  by 
means  of  ropes  has  become  an  established  fact. 

In  a  general  inspection  of  catalogues  of  manufacturers  of 
power  transmission  material,  it  would  appear  that  very  little 
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Jig  equipped  with  Quick-releasing:  Nut  that  facilitates  Inaertion  and  Removal  of  Work 


Fixture  for  Holding  Countersunk  Screws  while 
Extra  Thread  is  being  cut 


fit  into  corresponding  slots  in  the  stud,  and  all  that  needs  to 
be  done  to  remove  the  work  is  to  turn  the  nut  half  way 
around,  when  it  can  then  be  removed  from  the  stud.  This 
method  of  clamping  thus  saves  the  time  which  would  be  re- 
<}uired  for  screwing  a  clamping  screw  in  and  out. 

LOBIENS. 


DESIGN  OP  TOOL  CHESTS  AND  CASES 

As  one  looks  over  the  mechanical  papers  of  to-day  he  can- 
not help  but  notice  the  neat  and  compact  design  of  tool  chests 
that  are  being  advertised  and  placed  upon  the  market  by 
•enterprising  firms.  No  doubt  this  design  is  the  outgrowth  of 
the  call  from  young  men  who  travel  from  one  end  of  the 
country  to  the  other  partly  from  curiosity  to  see  this  great 
republic  and  partly  from  a  desire  to  gain  wide  experience,  but 
who  feel  that  the  expressage  on  a  chest  the  size  of  a  small 
trunk  is  too  large  a  drain  on  the  pocketbook  for  the  extra 
returns  in  wages  received.  When  one  starts  to  pack  one  of 
these  modern  tool  chests,  he  cannot  fail  to  be  impressed  with 
the  fact  that  the  tool  manufacturing  concerns  are  far  behind 
the  times  in  the  designs  of  tool  cases  for  such  tools  as  mi- 
■crometers.  bevel  protractors,  height  gages,  and  plain  squares. 
In  many  instances  the  cases  that  come  with  such  tools  occupy 
the  lion's  share  of  the  tool  chest  and  are  many  times  left  be- 
hind on  this  account.  The  writer  would  suggest  that  the 
makers  of  such  tools  place  upon  the  market  cases  of  a  flexible 
type  made  of  leather  or  other  material  that  would  answer  this 
purpose  and  advertise  the  same  in  their  catalogues  or  me- 
•chanical  papers,  and  he  feels  sure  there  would  be  a  ready 
■demand  for  them.  John  P.  Winchesteb. 

Salem.  Mass. 


attention  is  given  to  the  details  of  sheave  construction;  how- 
ever, next  to  the  ropes,  the  most  important  detail  is  the  con- 
struction of  the  sheave,  as  the  best  of  ropes  will  be  quickly 
put  out  of  commission  if  the  sheaves  are  not  perfectly  smooth 
as  to  grooves,  well  designed,  etc. 

There  seem  to  be  three  different  angles  used  for  grooves,  45, 
50  and  60  degrees,  but  the  45-degree  angle  appears  to  be  the 
most  generally  adopted,  and  it  will  be  found  that  this  angle 
will  give  the  best  results  for  both  the  English  and  the  Ameri- 
can systems  of  rope  driving.  It  is  contended  by  some  that 
45  degrees  for  the  English  and  60  degrees  for  the  American 
system  is  the  most  correct,  but  no  sound  argument  has  yet 
been  made  why  the  American  groove  should  not  be  the  same 
as  the  English  system,  or  45  degrees. 

The  word  "split,"  where  it  is  used  in  reference  to  sheaves, 
appears  in  many  catalogues.  A  split  wheel,  as  it  is  generally 
understood,  is  cast  whole  with  cored  slits;  wedges  are  then 
driven  in  the  cored  slits  to  split  the  wheel,  and  this  gives  frac- 
tured joints.  This  method  is  used  for  belt  pulleys,  but  should 
not  be  used  on  sheaves.  Sheaves,  if  not  made  solid,  should 
always  be  cast  in  two  pieces,  the  joints  planed,  the  bolt  holes 
drilled,  reamed  and  fitted  with  finished  bolts.  Fig.  1  shows  a 
sectional  view  of  grooves  as  generally  found  in  catalogues, 
for  the  English  or  multiple  system.  As  generally  shown,  di- 
mension (  remains  the  same,  whether  the  sheave  is  for  one  or 
more  ropes.  Section  t  is  made  stronger  than  section  /  to 
avoid  breaking  in  handling;  but,  for  instance,  take  a  sheave 
that  is  made  for  ten  2-inch  ropes:  Section  t  will  appear  to 
be  nicely  proportioned,  but  for  a  sheave  with  two  2-inch 
ropes,  this  section  will  be  all  out  of  proportion  with  section  / 
(see  Fig.  2).     Of  course,  section  t  cannot  fall  below  a  certain 
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thickness,  but  there  Is  also  no  reason  for  making  It  the  same 
for  any  number  of  ropes. 

In  laying  out  the  grooves,  we  will  find  that  for  sheaves 
having  six  or  more  ropes,  a  certain  standard  for  section  ( 
will  be  all  right,  but  for  sheaves  having  less  than  six  ropes, 
the  dimensions  given  in  the  accompanying  table  will  be  more 
in  accord  with  section  f  for  slioaves  up  to  60-inch  pitch  diam- 
eter.   Sheaves  larger  than  60-lnch  pitch  diameter  may  have 

TABLE  OIVINa  THICKNESS  FOR  SECTIONS  t  AND  fPOR  SHEAVES  DP 
TO  eO-INCH  PITCH  DIAMETER  AND  FIVE  ROPES  OR  LESS 


3Iach/neru,y.T. 


Fig.  I. 
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the  regular  thickness  for  section  t,  as  shown  in  Fig.  1.  as  they 
become  too  heavy  if  the  dimensions  given  in  the  table  are 
used. 

Arguments,  etc.,  as  to  the  advantages  of  rope  driving,  may  be 
had  from  any  manufacturer  of  Manila  ropes.  There  is  no 
doubt  that  for  main  drives,  ropes  have  proved  superior  to 
belts,  but  for  counter  and  machine'  driving,  belts  are  still 
generally  used.  August  Wackeemann. 

Pittsburg,  Pa. 


CENTER  REST  FOR  DRIVING  BOXES 

A  machinist  brought  a  pretty  good  shop  kink  to  my  notice 
the  other  day  for  laying  out  a  set  of  driving  boxes — one  that 
saves  a  lot  of  time  and  trouble.  In  most  shops  when  laying 
out  a  driving  box  the  machinist  fits  a  piece  of  wood  in  it  to 
hold  the  center  for  his  dividers.  Instead  of  so  doing,  if  the 
machinist  will  just  slide  the  other  box   leg  in   between   the 


Simple  Way  of  obtaining  a  Center  Rest  when  Laying  Out  Driving  Boxes 

sides  of  the  box  being  laid  out,  as  shown  in  the  Illustration, 
he  will  have  a  good  solid  piece  of  Iron,  which  is  the  same 
height  as  the  box,  on  which  to  lay  off  the  center.  As  the 
boxes  are  heavy,  they  stay  In  place  and  the  two  can  be  laid 
out  at  the  same  setting,  using  one  to  hold  the  center  for  the 
Other.  A.  G.  Johnson. 

Two  Harbors,  Minn. 


A  SPRING  THREADING  TOOL 

A  tool  designed  for  use  In  cutting  master  taps,  screw  gagea, 
and  other  parts  where  accuracy  Is  desired.  Is  shown  in  the 
engraving.     It  has  all  the  advantages  of  a  spring  tool  and  la 


equipped  with  a  removable  cutter  which  can  be  sharpened 
and  replaced  without  resetting.  The  principal  advantage  lies 
In  the  fact  that  the  shape  of  the  cutter  may  be  ground  to  any 
desired  degree  of  accuracy  and  no  dependence  need  be  placed 
on  thread  tools  or  gages  bought  in  the  market.  The  cutters 
are  first  rough  turned,  hardened,  the  hole  lapped,  and  the 
faces  ground  parallel.  They  are  then  placed  singly  on  a 
mandrel,  and  ground  to  the  proper  included  angle  and  to  a 
perfectly  sharp  edge.     It  will  be  noticed  that  the  cutting  edge 
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Circular  Threading  Tool  ■with  Spring  Holder  which  may  be  adjusted 
for  Right-  or  Left-hand  Threads 

Is  not  radial,  but  to  give  clearance,  is  ground  on  a  line  3/32 
inch  below,  and  parallel  to  the  horizontal  diameter.  To  secure 
the  proper  angle  at  this  point,  the  center  of  the  grinding  spin- 
dle should  be  dropped  3/32  inch  lower  than  the  center  of 
the  cutter  arbor,  when  grinding.  If  the  cutter  is  to  be  made 
for  U.  S.  S.  or  Acme  tJireads,  after  grinding  to  a  sharp  edge, 
it  is  carefully  measured  on  this  diameter,  the  amount  of  flat 
calculated  and  subtracted  therefrom,  and  the  sharp  edge  re- 
duced to  this  dimension.  The  engraving  plainly  shows  the 
construction  of  the  holder,  by  means  of  which  the  cutter  can 
be  tilted  for  right  or  left-hand  threads.  The  lip  of  the  cutter 
should  be  horizontal  and  the  height  of  the  lathe  centers. 

T.  Cain. 


HEAVIER  TOOL-POSTS  FOR  SHARERS 

Some  of  the  so-called  high-duty  shapers  are  equipped  with 
rather  insignificant  looking  tool-posts,  as  shown  in  Fig.  1, 
having  screws  entirely  too  small  for  holding  the  tool.  The 
tool-post  screw  for  18-inch  shapers  and  over,  where  a  single 


Fig.  1 


C^ 


Figs.  1  and  2. 


Light  Form  of  Tool-post  found  on  some  Shapers. 
and  Suggested  Change 


screw  is  used,  should  be  at  least  1  Inch  In  diameter  (instead  of 
%  inch)  as  shown  In  Fig.  2.  The  tool-post  can  then  be  de^ 
peuded  upon  to  hold  the  tool  right  where  It  is  wanted. 

Brighton,  Mass.  F-  Rattek. 

•     •     • 

PROTECTING  POLISHED  STEEL  WORK  FROM  RUST 
Polished  Steel  work  may  easily  be  protected  from  rust  by  the 
application  of  the  following  compound: 

Lard   6  parts 

Rosin 1  part 

The  two  ingredients  are  melted  together  and  stirred  until 
cold.  The  rosin  prevents  the  mass  from  becoming  rancid  and 
also  acts  as  an  airtight  film.  If  rubbed  upon  a  polished  steel 
surface,  even  very  thinly,  it  effectually  preserves  and  pro- 
tects the  polish.  II  is  easily  rciuoveil  by  gasoline  or  kerosene. 
— Brass  Woihl. 
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HOW  AND  WHY 


A  DEPARTMENT  INTENDED  TO  CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST 

Give  details  and  name  and  address.     The  latter  are  for  our  o-wn   convenience 
and  will  not  be  published 

DEEP  HOLE  CALIPERS 

J.  W.  M. — I  have  to  determine  the  size  of  a  hole  at  the 
bottom  of  a  4-inch  bore  about  12  feet  long.  What  Is  the  best 
means  of  accurately  calipering  under  such  conditions,  using 
either  a  standard  measuring  device  or  home-made  contriv- 
ances? 

A. — The  best  means  depends  on  the  character  of  the  -work, 
and  the  degree  of  accuracy  required.  The  question  is  referred 
to  our  readers  for  suggestions.  Descriptions  of  deep-hole  cali- 
pering devices  will  be  acceptable. 


OILING  MACHINE  PARTS  WHEN  ASSEMBLING 

G.  B.  D. — Should  a  taper  pin  be  oiled  before  driving  it 
home? 

A. — A  taper  pin  should  be  oiled  before  driving  home,  and  in 
fact  almost  all  ordinary  machine  parts  should  be  lubricated 
before  assembling  whether  they  are  pins,  bolts,  screws  or 
other  members.  If  a  taper  pin  is  oiled  before  being  driven 
into  place,  it  can  be  put  Into  place  with  lighter  blows,  and 
will  be  less  likely  to  work  loose  than  if  put  in  dry. 


SETTING  A  THREAD  TOOL  FOR  THREADING  TAPER  TAPS 

A.  B.  C. — Should  a  thread  tool  be  set  square  with  the  tail- 
stock  spindle  or  square  with  the  surface  of  the  taper  when 
cutting  the  thread  of  a  taper  tap,  assuming  the  work  is  done 
in  a  lathe  provided  with  a  taper  turning  attachment? 

A. — The  tool  should  be  set  square  wnh  the  tailstock  when 
threading  a  taper  tap  in  a  lathe  provided  with  a  taper  attach- 
ment. The  rule  is  to  set  the  tool  square  with  the  center  line 
of  the  tap.  If  the  threading  is  done  with  the  tailstock  set 
over,  the  tool  may  be  set  square  with  the  surface  of  a  straight 
arbor  of  the  same  length  of  the  tap,  held  between  the  centers. 


TO  CALCULATE  THE  WEIGHT  OF  HEXAGON  BAR  STOCK 

G.  V. — Please  give  a  rule  for  calculating  the  weight  of  hexa- 
gon bar  stock. 

A. — Square  the  thickness  of  the  stock  across  the  flats  and 
multiply  by  0.S66,  and  the  area  thus  obtained  by  the  length, 
to  obtain  the  volume.  The  volume,  in  cubic  inches,  multiplied 
by  the  weight  of  a  cubic  inch  of  the  material  is  the  weight. 
Example:  Suppose  that  the  weight  of  a  steel  hexagon  bar  2 
Inches  across  flats  and  12  inches  long  Is  required;  0.866  X 
2- X  12  =  41.568,  which  multiplied  by  0.2S3  pound,  the  weight 
of  one  cubic  inch  of  steel  equals  11.76,  the  weight  of  the  bar, 
in  pounds. 

WARPING  OP  PUNCHED  COLD-ROLLED  PLATE 
F.  G.  S. — We  make  a  number  of  1/16  inch  thick  cold-rolled  . 
10-  by  14-inch  sheet  steel  plates  with  about  sixty  1-inch 
holes,  punched  or  drilled.  We  have  tried  both  drilling  and 
punching  but  the  plates  have  sprung  and  buckled  to  such  an 
extent  as  to  make  their  use  impossible.  We  have  tried  rolling, 
peenlug,  heating  and  laying  between  heavy  cold  plates,  but 
all  to  no  avail.  Can  you  suggest  a  remedy  for  our  trouble? 
A. — The  difficulty  is  one  that  you  probably  cannot  over- 
come with  the  material  used  unless  It  Is  annealed  before 
drilling  or  punching.  Cold-rolled  stock  is  in  a  state  of  stress 
due  to  the  cold  finishing  process.  The  surface  Is  in  a  state 
of  compression  and  the  interior  in  a  state  of  tension.  A  cold- 
rolled  bar  or  plate  remains  straight  so  long  as  the  interior 
and  exterior  forces  are  balanced  as  they  were  when  leaving 
the  rolls,  but  if  metal  Is  removed  from  the  surface  a  change 
of  shape  Immediately  results.  This  will  be  observed  in  turn- 
ing cold-rolled  shafting  or  cutting  long  keyways  In  same. 
When  you  punch  or  drill  holes  in  the  plate,  the  interior  and 
exterior  stresses  readjust  themselves  with  the  resulting  change 
in  shape  noted.  You  must  carefully  anneal  the  plate  before 
punching  or  drilling,  or  use  some  other  material. 


PROBLEM  IN  METAL  SPINNING 
R.  L.  C. — 1  have  to  do  the  job  of  metal  spinning,  shown  in 
Fig.  1.  and   am  doubtful  as  to  the  best  method  to  follow  in 
spinning  this  shape.     The  shell  is  to  be  20  inches  diameter, 


6  Inches  deep,  and  0.060  inch  thick.     The  metal  to   be  used 
is  zinc. 

A. — This   is  an   interesting  metal   spinning  job,   and  not  a 

particularly   difficult  one.     The  shell   can  be  best  spun   with 

the   aid   of   two   spinning   forms,   such   as   are    illustrated   in 

Figs.    2   and   3.     These   forms   should   be   made   of  kiln-dried 

maple  if  there  are  comparatively  few  shells  to  be  spun.     It 

there  are  many,  the  form  should  be  made  of  cast  iron.    Fig.  2 

shows  the  first  form  to  be  used,  which  conforms  to  the  outside 

of  the  shell  as  far  as  the  centers  of  the  spherical  ring.   Beyond 

these  points,  the  form  is  straight.     The  blank  to  be  spun  is 

placed  as  Indicated  by  the  dotted  lines,  and  follower  No.  1  is 

used  to  hold  the  work  against  the  form.     The  chief  trouble 
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Pig.  1. 
will  be  met  in  properly  starting  the  shell,  because  of  the 
small  follower  that  must  be  employed.  However,  follower 
No.  2  may  be  substituted  after  working  the  metal  back  against 
the  form  a  few  inches,  and  as  this  gives  a  better  grip  on  the 
shell,  there  will  be  no  further  danger  of  slipping.  After  spin- 
ning the  zinc  shell  to  the  shape  of  the  first  form  (Fig.  2)  it 
will  probably  have  to  be  annealed,  but  this  can  only  be 
determined  by  trial.  In  annealing  zinc,  the  flame  should  not 
be  allowed  to  touch  the  "metal.  The  half  completed  shell  Is 
then  put  on  form  No.  2  shown  in  Fig.  3.  It  is  an  easy  matter 
to  spin  the  metal  around  to  complete  the  arc.  The  dotted  llUe 
shows  the  position  of  the  shell  before  starting  the  last  part 
of  the  spinning.  Of  course,  it  will  be  understood  that  the 
shell  must  be  trimmed  several  times  during  the  spinning,  and 
if  the  trimming  is  frequently  done,  a  well-shaped  shell  should 
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Pig.  2  Fig.  3 

result.  For  spinning  on  form  No.  2,  follower  No.  3  must  be 
used.  Either  beeswax  or  soap  should  be  frequently  rubbed 
over  the  work  while  spinning.  If  it  is  necessary  to  cut  out 
the  center,  it  can  be  done  before  removing  the  shell  from 
the  last  form  by  simply  removing  the  follower  and  using  a 
diamond  point  tool,  or  in  large  product  work  the  swivel  cut- 
ter will  work  well.  The  shell  will  cling  to  the  form  without 
the  follower.     The  spinning  speed  should  be  from  SOO  to  1,000 

R.  P.  M. 

*     «     * 

Considerable  attention  is  given  by  the  German  technical 
institutions  to  the  science  of  aeronautics.  A  bill  has  been 
introduced  in  the  Diet  of  Wiirtemburg.  asking  for  $2,250- 
yearly  for  a  chair  in  aeronautics  at  the  Stuttgart  Technical 
University.  The  government  also  announced  that  a  sum  of 
$12,000  has  been  offered  privately  for  the  purpose  of  estab- 
lishing a  laboratory  for  aeronautics  in  connection  with  this 
chair. 


NEW   MACHINERY  AND   TOOLS 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP 


BECKER  FRICTION  FEED  VERTICAL  MILLING 
MACHINE 

An  interesting  type  of  vertical  inlUing  machine,  embodying 
some  radically  new  features,  lias  recently  been  brought  out 
by  the  Becker  Milling  Machine  Co..  Hyde  Park,  Boston,  Mass. 
This  machine   will  be   built   in   four  sizes,  known   as   Models 


Plff.  1.  Side  View  of  Friction  Feed  Vertical  Milling  Machine,  built  by  Becker 
Milling  Machine  Co.,  Hyde  Paris.  Mass. 

A,  B,  C  and  D,  respectively.  The  accompanying  half-tone  Illus- 
trations show  the  model  A  machine,  and  the  description 
applies  in  particular  to  this  size;  but  all  the  sizes  to  be  built 
embody  the  same  features,  with  slight  modifications  in  such 
mechanisms  as  the  back-gearing,  gear  boxes,  etc.,  which,  of 
course,  on  the  different  sizes  are  made  to  suit  the  require- 
ments for,  and  capacity  of,  each  machine.  Fig.  1  shows  a 
side  view  of  the  machine  and  Fig.  2  a  rear  view,  exhibiting 
some  of  the  Important  features  of  the  feed  mechanism. 
Main  Spindle  Drive 
The  main  drive  of  the  niacliine  may  be  either  by  means  of 
a  three-step  cone  pulley  as  shown  in  Fig.  1,  or  by  a  constant 
speed  single  pulley  drive,  the  power  being  obtained  directly 
from  an  electric  motor  or  from  a  pulley  on  the  line  shaft. 
When  the  single  pulley  drive  is  employed,  a  gear  box  of 
simple  design  and  similar  in  lirinciple  to  the  feed  gear  box, 
which  will  be  described  later,  is  made  use  of  in  order  to 
obtain  the  required  speed  variations  on  the  driving  pulley  of 
the  machine,  which  is  belted  directly  to  the  pulley  on  the 
vertical  spindle.  This  gear  box  provides  for  five  speed 
changes.  The  machine  shown  is  not  provided  with  back- 
gearing,  but  if  required,  back-gearing  arranged  practically  on 
the  same  principle  as  that  of  a  lathe,  and  enclosed  in  a  very 
compact  gear  box  placed  Immediately  beneath  the  pulley  on 
the  vertical  spindle,  is  provided.  The  back-gearing  for  the 
model  A  machine  is  of  the  regular  type,  and  for  the  larger 
sizes,  of  the  double  type,  so  that  by  means  of  the  back-gearing 
and  a  gear  box  on  the  main  driving  shaft,  10  speeds  on  the 
model   A  machine  and    l.'i  speeds  on  the  larger  sizes  may  be 


obtained.  Five  of  tliese  speeds  are  obtained  without  the  back- 
gearing,  using  open  belt  drive. 

As  is  clear  from  the  illustrations.  Figs.  1  and  2,  the  3-inch 
belt  from  the  driving  pulley  at  the  bottom  of  the  column 
passes  over  two  idler  pulleys.  These  pulleys,  as  is  seen  In 
Figs.  2  and  3,  are  mounted  on  the  hubs  of  large  friction  disks 
that  operate  the  feed  mechanism  which  will  bo  described 
later.  The  spindle  speeds  obtainable  by  the  gear  box  when 
the  constant  speed  pulleys  run  at  405  revolutions  per  minute — 
the  speed  recommended  by  the  makers — are  80,  120,  180,  270 
and  405  revolutions  per  minute.  If  It  be  desired  to  obtain 
higher  speeds  than  these,  a  two-step  cone  pulley  may  be  pro- 
.vided  on  the  machine,  and  two  pulleys  of  the  required  size 
placed  on  the  line  shafting.  By  this  simple  means  another 
five  speeds  may  be  obtained  of  150.  225,  335,  505  and  760  revo- 
lutions per  minute,  without  resorting  to  back-gearing. 

The  column  is  cast  in  one  piece,  so  as  to  insure  rigidity. 
The  vertical  movement  of  the  spindle  head  is  obtained  by 
means  of  a  hand-wheel  on  the  side  of  the  machine,  as  shown. 
The  spindle  is  hardened  at  the  main  bearing,  and  finished  by 
grinding.  The  bearing  boxes  are  made  of  bronze,  and  provided 
with  simple  means  of  adjustment.  The  head  Is  cylindrical,  which 
Insures  perfect  alignment,  and  Is  provided  with  a  micrometer 
stop  gage,  placed,  as  indicated  In  Fig.  5,  in  the  slot  at  the 
front  of  the  column  of  the  machine.  The  graduated  collar 
of  this  stop  gage  is  of  large  diameter,  so  that  each  gradua- 


Fifir.  2.    Rear  View  01'  Beclcer  MllUnff  Machine,  showing  Friction  Feed 

lion  corresponding  to  0.001  inch  is  nearly  1/16  inch  wide. 
This  makes  It  possible  to  obtain  very  accurate  adjustments 
without  difficulty.  At  the  lower  end  of  the  slot  in  the  column 
a  small  projection  or  shelf  Is  provided,  on  which  can  be 
placed  circular  gago  blocks  about  I%i  inch  in  diameter,  care- 
fully made  to  standard  thickness.  By  means  of  these  gage 
blocks  It  is  possible  to  bring  the  head  down  any  definite 
amount;  for  instance,  if  it  be  required  to  bring  the  head  down 
exactly  three-quarters  of  an  Inch  after  one  eiil  has  been  made 
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over  the  work  in  the  machine,  the  micrometer  stop  is  first 
brought  against  a  %-lnch  gage  blocli  placed  on  the  shelf  or  on 
the  top  of  other  gage  blocks,  and  when  the  first  milling  cut 
has  been  completed  on  one  lever,  the  %-inch  gage  block  is 
removed  and  the  head  brought  down  until  the  stop  rests 
against  either  the  shelf  or  the  remaining  gage  blocks,  and 
the  work  is  completed.  By  different  combinations  of  gage 
blocks  it  is  possible  to  obtain  close  measurements  for  all 
movements  of  the  head.     If  it  is  required  to  move  the  head 
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Figr-  3.    Friction  Feed  Disks  and  Mounting  of  Idler  Pulleys 

only  a  few  thousandths  of  an  inch,  the  stop,  of  course,  is 
brought  against  the  gage  blocks  and  then  the  graduated  collar 
is  turned  the  amount  required,  to  raise  or  lower  the  head. 

Friction  Feed  of  the  Machine 

The  distinctly  novel  and,  without  doubt,  the  most  interest- 
ing feature  of  the  machine  is  the  friction  feed  drive.  This 
d,rive  may  be  defined  as  being  a  positive  friction  feed,  inas- 
much as  the  belts  on  the  driving  pulleys  of  the  machine  will 
slip  or  be  thrown  off  their  pulleys  before  the  friction  feed 
will  cease  to  operate  even  on  the  heaviest  cuts.  This  is  due 
to  the  ingenious  arrangement  of  the  friction  disks  and  the 
manner  in  which  the  pressure  is  applied  to  them.  It  will  be 
noticed  in  Figs.  2  and  3  that  springs  are  provided  on  the 
ends  of  the  studs  on  which  the  friction  disks  are  mounted, 
these  springs  tending  to  add  to  the  pressure  on  the  friction 
roller,  but  it  has  been  found  that  by  the  arrangement  em- 
ployed these  springs  are  unnecessary  and  can  be  removed. 
The  pressure  is  furnished  entirely  by  the  driving  belt  passing 
over  the  idler  pulleys,  which  are  mounted  on  shafts  placed  at 
an  angle  upward  and  backward  with  the  horizontal,  as  indi- 
cated by  the  position  of  the  friction  disks  at  the  ends  of  the 
pulleys  in  Fig.  2.  This  angular  arrangement  produces  an 
inward  laressure  of  the  belt  on  the  idler  pulley,  which,  in 
turn,  is  transmitted  to  the  friction  disks  and  used  for  obtain- 
ing the  required  pressure  on  the  friction  roller. 

As  there  are  two  idler  pulleys  both  placed  at  corresponding 
angles  and  the  belt  passes  over  both  with  practically  the  same 
tension,  the  drive  is  balanced,  and  the  diflJculty  with  fricticn 
drives  usually  encountered — that  of  providing  adequate  thrust 
bearings— is  eliminated.  The  angle  of  the  friction  roller  is 
10  degrees  on  each  side,  it  having  been  found  that  with  the 
arrangement  used  this  angle  will  produce  the  greatest  pressure 
and  the  most  efficient  transmission  of  pow-er  to  the  feed  mech- 
anism. The  idler  pulleys  are  conical,  being  about  one-half 
inch  larger  in  diameter  at  the  outside  end  than  at  the  end 
abutting  against  the  friction  disks.  This  feature  throws  the 
belt  further  out  on  the  idler  pulley  when  running  at  high 
speed,  due  to  the  centrifugal  force,  and  this  in  turn  tightens 
the  belt  and  increases  the  belt  tension,  at  the  same  time 
Increasing  the  pressure  on  the  friction  disks  and  roller. 
Thus,  the  higher  the  speed  or  the  heavier  the  cut.  the  greater 


the  belt  tension,  and  the  more  powerful  the  friction  drive 
mechanism. 

A  line  drawing,  illustrating  in  a  general  way  the  arrange- 
ment of  the  idler  pulleys  and  friction  disks,  is  shown  in  Fig. 
3.  The  idler  pulleys,  as  shown  by  the  sectional  view,  are  not 
cast  in  one  piece  with  the  friction  disks,  but  are  fastened  to 
the  disks  by  keys  and  set-screws,  the  friction  disk  being  pro- 
vided with  a  long  hub  for  this  purpose;  the  hub  is  provided 
with  ample  means  for  lubrication. 

An  interesting  feature,  and  one  of  extreme  importance  in 
a  friction  drive,  is  the  method  used  for  fastening  the  leather 
to  the  cast  iron  friction  disks;  one  of  the  chief  difficulties  of 
friction  drives  in  the  past  has  been  the  trouble  met  with  in 
the  loosening  of  the  leather  from  the  disks.  A  common 
method  employed  has  been  to  first  attach  one  disk  of  leather 
to  the  cast  iron  disk  by  means  of  small  pins  or  rivets,  turn- 
ing off  the  rivet  heads  level  with  the  surface  of  the  leather, 
and  then  attach  another  thickness  of  leather,  by  means  of 
leather  cement,  to  the  one  fastened  to  the  cast  iron  disk. 
This  means  of  fastening  gave  no  trouble  as  long  as  the 
leather  was  kept  free  from  oil,  but  as  the  leather  in  any 
friction  drive,  in  order  to  transmit  power  efficiently,  must  be 
kept  soft  and  pliable,  and,  therefore,  must  be  oiled  occasion- 
ally, the  oil  would  dissolve  the  cement,  and  the  leather  disk 
would  become  loose. 

In  the  construction  used  in  the  friction  feed  disks  on  the 
Becker  milling  machine,  no  cement  is  used  between  the  leather 
and  the  disk,  and  therefore  the  required  amount  of  lubrica- 
tion can  be  supplied  to  the  leather  without  any  danger  of 
interfering  with  the  durability  of  the  drive.  The  cast  iron 
disk  is  provided  with  a  number  of  concentric  grooves  of  a 
dove-tail  shape,  as  shown  in  section  in  Fig.  3.  Tbe  leather, 
cut  into  segments,  is  pressed  into  these  grooves,  where  it  is 
held  very  firmly  on  account  of  the  shape  of  the  groove.   When 
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Fig.  4.    Construction  of  Gib  for  Milling  Machine  Knee  Slide 

the  pressure  is  applied  to  the  disks  against  the  friction 
roller,  it  is  evident  that  the  leather  is  still  more  firmly 
pressed  into  the  dove-tail,  so  that  the  heavier  the  feed  is,  the 
firmer  is  the  grip  between  the  leather  and  the  cast  iron  disks. 
The  friction  roller  is  adjusted  up  or  down  as  required  for 
different  feeds  by  means  of  the  small  hand-wheel  or  spider 
shown  in  Fig.  2  at  the  back  of  the  column.  On  the  end  of 
the  shaft  of  this  spider  is  a  small  pinion  engaging  with  rack 
teeth  on  the  sleeve  of  the  vertical  feed  shaft.    The  power  from 
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the  vertkal  feed  shaft  is  transiiiltled  lo  the  feed  gear  box 
shown  in  I'"igs.  1  and  2  by  means  of  worm  and  worm-gear. 
The  feed  gear  box  is  of  a  very  simple  construction.  It  is 
operated  by  means  of  the  handle  on  the  top.  and  by  the  push 
pin  on  the  side  of  the  gear  box  shown  projecting  outside  of 
Its  bearing.  liy  means  of  tliis  gear  box  five  variations  in 
feed  can  be  obtained  without  varying  or  changing  the  loca- 
tion of  the  friction  roller.  One  of  these  feeds  is  obtained 
without  any  of  the  gears  in  the  gear  box  proper  running,  but 


Fig.  5.    Becker  MUUng  Machine  with  Improved  Rotary  Milling  Attachment 

by  connecting  the  horizontal  feed  shaft  directly  -with  the 
telescoping  shaft  leading  to  the  table.  In  this  way  the  loss 
of  power  incident  to  transmitting  the  motion  through  a  great 
many  gears  is  avoided,  and  the  feed  is  brought  to  the  table 
in  as  direct  a  manner  as  possible.  By  the  combination  of 
the  friction  feed  disks  and  the  gear  box  it  is  possible  to  ob- 
tain all  feeds  on  the  machine  between  0.003  inch  to  0.067 
inch  per  revolution  of  the  cutter.  This  refers  to  the  model  A 
machine.  On  the  model  B  machine  feeds  can  be  obtained 
from  the  same  minimum  of  0.003  inch  up  to  1^/4  inch  per 
revolution  of  the  cutter. 

The  design  of  the  gear  box  is  novel,  and  it  differs  in  con- 
struction from  the  ordinary  type  in  important  details.  Instead 
of  using  a  sliding  gear  or  tumbler  moving  back  and  forth  on 
the  tumbler  shaft,  the  whole  tumbler  shaft  moves  by  means 
of  the  push  pin  shown.  It  is  placed  in  bearings  on  the  out- 
side of  the  gear  box,  thus  making  lubrication  very  easy.  As 
there  are  no  interior  bearings  to  oil,  there  is  no  need  of  a 
complicated  lubricating  arrangement  with  oil  tubes  leading 
to  the  various  bearings  on  the  inside  of  the  gear  box. 

The  power'  of  the  friction  drive  is  viell  exhibited  by  the 
fact  that  the  machine  will  take  a  cut  in  cast  iron  1/16  inch 
deep  with  a  feed  of  I/IG  inch  per  revolution  of  the  spindle, 
with  a  six-inch  cutter.  The  larger  sines,  of  course,  will  per- 
mit of  proportionally  heavier  cuts. 

Another  new  feature  of  the  machine  is  the  arrangement  of 
the  knee  slide.  Instead  of  having  a  knee  provided  with  a 
dove-tail  slide,  and  the  dove-tail  on  the  column  of  the 
machine,  the  order  has  been  reversed,  and  the  cDlumn  of  the 
machine  is  provided  with  a  dove-tail  slide,  the  ilove-tai!  being 
on    the   knee.     This    In    combination    u  illi    llic    arrangement 


shown  in  Fig.  4  for  adjusting  the  dove-tail  slide  and  binding 
the  knee  when  required,  makes  It  possible  to  obtain  a  con- 
struction without  any  loose  gibs.  The  piece  A,  Fig.  4,  is 
made  a  very  close  fit  in  the  groove  in  the  column  at  B.  In 
order  to  adjust  the  slide  properly  tor  the  dove-tall  on  the 
knee,  the  adjusting  screws  C  are  used,  which  bear  against 
the  face  D  of  the  column,  as  shown.  When  the  proper  ad- 
justment has  been  obtained  it  is  permanently  retained  by 
tightening  the  gib  screws  or  binding  screws  E.  "When  it  is 
desired  to  lock  the  knee  to  the  column  of  the  machine,  the 
clamping  screws  F  are  tightened,  which  then  spring  the  gib 
between  the  adjusting  screws  C  a  very  small  amount,  enough 
to  hold  the  knee  rigidly  in  position.  This  method  of  binding 
insures  perfect  freedom  from  change  in  alignment,  and  is 
considered  by  the  builders  as  a  very  important  improvement 
in  milling  machine  design.  The  knee  is  made  with  a  double 
wall  box  construction  and  is  Ihus  unusually  heavy  and  rigid. 

Mechanism  for  Stopping  and  Reversing-  the  Table 
In  the  front  of  the  machine  in  Figs.  1  and  5  is  shown  a  new 
and  interesting  mechanism  for  stopping  and  reversing  the 
table  at  the  end  of  its  travel.  Stop  dogs  are  provided  as 
usual,  operating  a  mechanism  shown  in  the  center  of  the 
saddle.  By  manipulating  the  two  plungers  on  each  side  of 
the  central  reversing  disk,  it  is  possible  to  either  have  the 
machine  move  constantly  back  and  forth  automatically,  or 
to  have  it  stop  at  the  end  of  its  travel  to  the  right  or  at  the 
end  of  its  travel  to  the  left.  The  manipulation  of  the  plung- 
ers can  be  made  during  any  part  of  either  the  forward  or 
the  backward  stroke;  the  machine  will  stop  first  when  it 
comes  to  the  end  of  its  stroke  at  either  the  right  or  left, 
according  to  which  one  of  the  plungers  is  manipulated.  The 
central  reversing  disk  is  provided  with  a  spring  arrangement 
which  throws  it  over  rapidly  to  either  side  as  soon  as  the 
stop  dogs  have  moved  it  over  a  certain  amount;  a  pitman 
connects  the  disk  with  a  handle  which  operates  the  clutch 
between  the  two  bevel  gears  used  for  reversing  the  table. 
This  makes  a  very  simple  arrangement  which  is  exceedingly 
handy  and  useful. 

The  table  of  the  machine  is  provided  with  a  cover  which 
protects  the  top  of  the  saddle  from  chips  and  dirt  whenever 
the  table  Is  moved  to  extreme  positions  either  to  the  right  or 
left.  Tliis  cover  does  not  telescope,  but  consists  of  a  leather 
shield  with  a  sheet  iron  hook  at  its  eiid,  which  holds  it  to 
the  end  of  the  saddle  when  the  end  of  the  table  passes  by 
this  point.    The  other  end  of  the  leather  cover  is  rolled  up  in 


Fig.  6.    Rotary  Milling  Attachment  Removed  fl-om  Table,  in  order 
to  show  Details 

a  manner  similar  to  that  of  an  ordinary  shade.  The  same 
arrangement  is  used  back  of  the  tabic  between  it  and  the 
column,  in  order  to  protect  the  knee  and  the  working  parts 
contained  In  it  from  the  chips  when  the  table  is  moved  out- 
ward. 

Drive  for  the  Rotary  Milling  Attachment 

Amilhcr  improvement  which  has  been  Introduced  on  this 
milling  machine  relates  to  the  drive  for  the  rotary  milling 
attachment  shown  in  place  on  the  machine  in  Fig.  B,  and  In 
detail  in  Fig.  6.  In  the  previous  types  of  the  Becker  milling 
machine,   the   rotary  attachnunt   was  driven   through   n   gear 
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box  placed  on  the  right-hand  end  of  the  milling  machine 
saddle,  the  power  being  obtained  through  the  regular  tele- 
scoping shaft.  In  this  machine,  as  shown  very  clearly  in 
Fig.  5,  the  power  for  the  rotary  attachment  is  ohtalneji 
through  an  independent  telescoping  shaft  connected  directly 
with  the  regular  feed  gear  box.  In  Fig.  6  the  attachment  is 
shown  by  itself,  removed  from  the  machine;  A  is  the  handle 
which  operates  the  clutch  between  the  two  bevel  gears,  by 
means  of  which  the  motion  of  the  rotating  table  is  reversed. 
The  shaft  D  on  which  these  two  bevel  gears  are  mounted  is 
connected  by  bevel  gearing  with  the  worm-gear  shaft  E,  from 
which  the  power  is  transmitted  to  the  rotating  table  through 
worm  and  worm-gear.  The  motion  is  automatically  thrown 
out  by  means  of  the  dog  shown  on  the  rim  of  the  rotating 
table,  w'hich  operates  the  lever  mechanism  indicated  and  re- 
turns the  handle  A  to  a  central  position.  The  worm  can  be 
thrown  out  of  engagement  with  the  worm-gear  by  operating 
handle  B,  and  when  either  thrown  in  or  out  of  engagement 
the  attachment  is  locked  in  position  by  the  binder  C.  This 
arrangement  has  the  advantage  of  being  easily  removed  from 
the  table  of  the  machine,  it  being  necessary  only  to  loosen 
two  bolts  and  slide  it  off.  When  required,  the  rotating  table 
can  be  locked  in  position  by  handle  F,  and  regular  straight 
milling  can  be  performed  without  removing  the  attachment. 

General  Remarks 
In  general,  throughout  the  design  of  this  machine,  gears 
have  been  eliminated  wherever  possible.  Mr.  Becker,  who  is 
responsible  for  the  design,  considers  that  entirely  too  much 
power  is  lost  by  driving  through  the  usual  type  of  gear  boxes, 
and  also  in  obtaining  feed  changes  through  gear  boxes.  For 
this  reason  the  drive  of  this  machine  is  so  arranged  that 
even  when  a  gear  box  is  introduced,  one  set  of  speeds  can  be 
obtained  without  using  the  gears  in  the  gear  box;  and  by 
means  of  the  friction  feed,  a  wide  range  of  feeds  can  also  be 
obtained  directly,  without  introducing  the  gears  in  the  feed 
box.  Even  when  the  gears  in  the  feed  box  are  running,  a 
maximum  of  two  sets  of  gears  are  in  engagement  at  a  time, 
so  that  the  losses  due  to  the  gearing  are  a  minimum.  The 
direct  friction  feed,  when  arranged  as  in  these  machines,  is 
more  positive  even  than  a  gear  feed,  because  there  is  no  back 
lash  or  unsteady,  intermittent  motion,  as  is  likely  to  be  the 
case  when  the  gears  get  badly  worn.  As  the  idea  of  geared 
driving  heads  and  speed  of  gear  boxes  has  been  carried  rather 
to  its  extreme  in  some  recent  designs,  it  is  all  the  more  in- 
teresting to  note  the  efTiciency  which  can  be  obtained  by  return- 
ing to  the  older  idea  of  using  belt  drives  in  as  large  a  measure 
as  possible.  By  means  of  a  wide  driving  belt,  large  pulleys 
and  high  belt  velocity,  all  the  power  of  the  regular  gear- 
driven  machine  can  be  obtained  in  an  open  belt  drive,  and 
the  present  machine  will  do  milling  jobs  for  which  the  back- 
gears  would  ordinarily  be  used,  without  throwing  in  the  back- 
gearing.  This  machine,  therefore,  is  an  interesting  develop- 
ment in  machine  tool  design,  and  will  undoubtedly  be  re- 
ceived with  considerable  interest  by  the  mechanical  trade. 


MACHINE   FOR   SHERARDIZING   OR  DRY 
GALVANIZING 

The  process  of  galvanizing  metal  products  by  the  dry  or 
sherardizing  method  has  been  previously  described  in  Machin- 
ery (see  article  on  the  subject  in  the  August,  1908,  number). 
It  consists,  in  brief,  in  packing  the  articles  of  iron  or  steel 
to  be  galvanized  in  air-tight  drums  with  the  impalpable  pow- 
der swept  from  the  flues  of  zinc  smelters.  This  powder 
(known  to  commerce  as  zinc  dust)  consists  of  particles  of 
metallic  zinc,  about  0.00002  inch  in  diameter,  coated  with  a 
layer  of  zinc  oxide.  When  the  work  thus  packed  is  heated  for 
the  proper  length  of  time  to  a  temperature  of  800  or  900  de- 
grees, it  is  given  a  lustrous  gray  coating  of  zinc.  Appar- 
ently the  zinc  dust  remains  as  it  was  before,  the  action  being 
somewhat  of  a  mystery.  In  reality,  however,  the  dust  has 
parted  with  metallic  zinc  and  it  gradually  deteriorates,  though 
it  may  be  used  over  and  over  again  for  months. 

The  apparatus  for  sherardizing  shown  herewith  is  the  in- 
vention of  Albert  F.  Schroeder,  and  is  built  by  the  Globe  Ma- 
chine &  Stamping  Co.,  of  Cleveland,  O.  This  firm  established 
the   first  commercial   sherardizing  plant   in   the   country,   de- 


signing practically  all  its  equipment  for  the  purpose.  Its  ex- 
perience in  this  work  has  been  applied  to  the  machine  here 
shown,  with  the  result  of  great  improvement  in  eificiency  and 
economy  over  the  methods  originally  followed. 

The  most  important  improvement  is  in  the  provision  made 
for  rotating  the  drums  in  which  the  work  is  subject  to  action 
of  the  dust.  Three  of  these  drums,  as  shown,  are  mounted 
on  a  car,  which  can  be  pushed  bodily  into  the  heater.  The 
constant  agitation  of  the  work  and  the  dust  together  brings 
them  into  contact  at  every  point  of  their  surfaces,  packing 
the  zinc. down  into  the  interstices  of  chains  or  into  the  finest 
threads  of  bolts  and  screws.  Where  this  rotating  or  tumbling 
is  not  resorted  to,  there  are  parts  of  the  work  which  are  lia- 
ble to  escape  galvanizing  on  account  of  being  in  contact  with 
each  other,  to  the  exclusion  of  the  zinc. 

The  rotating  of  the  drums  also  expedites  the  process  by 
bringing  new  dust  into  contact  with  the  work.  It  also  assists 
in  bringing  the  interior  up  to  the  same  degree  of  heat  as  the 
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oven,  by  continually  bringing  new  hot  dust  from  the  walls 
to  the  cooler  interior.  This  shortens  the  time  required,  as 
zinc  dust  is  naturally  a  poor  conductor  of  heat.  For  the  same 
reason,  the  interior  temperature  tends  to  keep  the  same 
throughout  the  whole  area,  enabling  the  operator  to  control 
the  process  better  than  under  the  old  conditions. 

As  may  be  seen  the  drums  are  rotated  by  worm  gearing. 
The  contents  are  shoveled  into  them  through  the  opening 
made  by  removing  a  flat  plate  on  top.  To  empty  the  drums, 
they  are  revolved  half  way  round.  The  emptying  takes  place 
over  a  bin  provided  with  a  screen  top,  which  allows  the  dust 
to  fall  through,  leaving  the  work  clear  on  top.  The  dust- 
hood  shown  is  dropped  over  the  machine  during  this  empty- 
ing process,  preventing  its  escape  into  the  room.  The  dust- 
hood  and  bin  are,  of  course,  located  outside  the  oven,  from 
which  the  car  is  removed  previous  to  tumbling. 

The  sherardizing  process  has  been  adopted  by  some  of  the 
largest  electrical  and  other  concerns  of  the  country,  and  has 
been  in  successful  use  for  several  years  in  foreign  countries. 


"WELLS  POLISHING  AND  FINISHING  LATHE 

The  polishing  and  finishing  lathe  shown  in  the  accompany- 
ing half-tone  illustration  is  built  by  the  F.  E.  Wells  &  Son 
Co.,  Greenfield,  Mass..  and  is  designed  for  all  kinds  of  light 
work,  such  as  polishing,  burring,  etc.,  on  pieces  which  can 
be  held  in  a  spring  or  collet  chuck.  As  indicated  in  the  illus- 
tration, the  chuck  is  opened  by  a  foot  lever,  which  at  the 
same  time  shifts  the  belt  to  the  loose  pulley  and  applies  a 
friction  brake  for  stopping  the  machine  immediately.  When 
the  pressure  on  the  foot  lever  is  released,  a  spring  shifts  the 


December,  1909 


MACHINERY 


319 


belt  back  again  to  Its  driving  position  on  the  tight  pulley, 
and  the  chuck,  at  the  same  time,  is  closed.  This  arrange- 
ment makes  It  possible  for  the  operator  to  have  both  hands 
free  for  handling  the  work. 

The   general   dimensions   of   this   machine   are   as    follows: 
The  length  of  the  bed  is   12  inches;   the  swing  over  the  bed, 


Polishing  and  Piniahing  Lathe,  built  by  the  F.  E.  Wells  &  Son  Co., 
Greenfield,  Mass 

11  Inches;  and  the  capacity  of  the  chuck  from  i^  to  2  inches. 
The  width  of  the  driving  belt  is  2  inches,  and  the  weight  of 
the  machine  complete  is  325  pounds. 


NO.  1  TILTED  TURRET  SCREW  MACHINE 

In  the  department  of  New  Machinery  and  Tools  in  the  July, 
1909,  number  of  Machinery,  we  described  in  some  detail  the 
design  and  construction  of  the  "tilted  turret"  screw  machine 
made  by  the  Wood  Turret  Machine  Co.,  of  Brazil,  Ind.     The 
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Plgr.  1.    No.  1  size  TUted  Turret  Screw  Machine 

turret  slide  of  the  machine  then  Illustrated  was  operated  by 
a  pilot-wheel.  The  accompanying  illustrations  show  a  smaller 
size  of  this  machine  of  the  same  general  design,  but  provided 
wjth  a  lover  feed. 

Pig.  2  shows  this  lever  feed  to  best  advantage,  and  illus- 
trates as  well  the  novel  points  of  Its  construction.  A  rack 
and  sector  movement  is  used.  The  lever  and  sector  form  one 
piece,  and  the  latter  meshes  with  a  rack  secured  to  the  turret- 
Slide.     "Wltli  the  uHiial   construction   on  small  size  screw  ma- 


chines, the  lever  is  pivoted  to  the  slide,  and  Is  connected  to 
the  slide  bed  by  a  link  or  swiveling  jiost.  Under  these  condi- 
tions a  changing  leverage  results,  wliich  requires  the  opera- 
tor to  exert  more  power  at  the  start  and  finish  of  the  stroke 
than  in  the  middle.  The  arrangement  shown  in  Fig.  2,  how- 
ever, permits  the  operator  to  exert  the  same  pressure  against 
the  work  at  all  parts  of  the  stroke,  allowing  a  much  greater 
effective  length  of  motion,  so  that  longer  ciits  can  be  taken 
than  on  other  machines  of  the  same  capacity. 

The  general  construction  of  this  machine  is  the  same  as 
with  the  designs  previously  illustrated.  The  tilting  turret, 
from  which  the  machine  takes  its  name,  will  be  readily  rec- 
ognized. It  allows  the  stock  to  pass  into  or  directly  through 
the  turret  head,  the  center  bolt  being  bored  to  permit  this. 
When  projecting  through,  the  stock  passes  out  through  one  of 
the  auxiliary  holes  in  the  lower  half  of  the  turret  in  the  rear, 
without  interfering  with  tools  clamped  in  the  rear  position. 
The  construction  has  other  incidental  advantages  as  well. 
The  strain  on  the  center  bolt  is  minimized,  since  the  angular 
setting  of  the  turret  applies  a  part  of  the  thrust  directly 
onto  the  slide,  doing  away  with  the  tipping  occurring  with  the 
old  style  high  turret.  Furthermore,  the  construction  permits 
the  use  of  die  heads  or  box  tools  of  larger  diameter  than  on 
other  machines  of  the  same  capacity  and  the  same  swing. 


Plgr.  2.    Lever  Feed  of  No.  1  Tilted  Turret  Screw  Machine 

Other  features  of  this  design  that  should  be  noted  are  the 
provision  for  lining  the  turret  holes  horizontally  and  verti- 
cally with  the  spindle,  the  provision  of  independent  stops  for 
each  hole  in  the  turret,  and  the  arrangement  for  throwing  out 
the  indexing  mechanism  when  only  one  hole  in  the  turret  is 
to  be  used.  The  lock  pin  holes  are  bushed  so  that  any  wear 
that  may  occur  can  be  taken  care  of  by  rebushing  the  holes. 

The  machine  here  shown  is  the  No.  1  size,  having  an  auto- 
matic bar  chuck  capacity  of  %  inch.  It  Is  provided  with 
an  automatic  stop  feed.  This  tool  may  be  seen  In  operation 
at  the  demonstration  shops  of  Hill,  Clarke  &  Co.,  in  Boston 
or  Chicago,  or  at  their  branch  offices  in  New  Yorl;,  l^hila- 
delphia  and  Cleveland. 


BAKER  BROS.   NO.   O   CYLINDER  BORING 
MACHINE 

The  illustrations  herewith  presented  show  the  well-known 
drilling  machine  made  by  Baker  Bros.,  of  Toledo,  O.,  in  a 
design  especially  adapted  to  automobile  cylinder  boring.  This 
machine  is  the  smallest  member  of  a  line  which  Includes  five 
sizes  and  types  of  single,  double  and  tour-spindle  machines. 
This  particular  one  Is  designed  for  boring  small  cylinders, 
being  rated  for  diameters  up  to  VYt  Inch  and  depths  up  to  8 
inches.  This  Is  its  range  with  niuximum  production,  but  It 
will  easily  bore  much  larger  diameters,  as  It  is  provided  with 
an  unusually  powerful  spindle  driving  mechanism. 

A  distinctive  feature  of  the  machine  is  the  provision  made 
for  employing  boring  bars  of  nearly  the  full  diameter  of  the 
cylinder  being  borod.     It  Is  this   feature   which  accounts  for 
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the  large  output  of  which  the  machine  is  capable/  The  bar  is 
driven  from  the  spindle  by  a  tongue  and  groove  joint  as 
shown.  It  has  a  bearing  in  a  housing  bracket,  which  is 
secured  to  the  front  of  the  machine,  and  carries  a  bronze 
bushing  fitted  to  a  taper  seat.  This  provides  adjustment  for 
the  bearing  of  tlie  hardened  boring  bar,  which  is  thus  held 
so  closely  that  there  is  no  danger  of  its  following  the  cored 
hole. 

It  Is  customary  to  set  these  machines  up  in  gangs  of  three 
or  four  units.  Where  the  cylinder^  are  reamed_,  they  are 
roughed  under  the  first  spindle,  straightened  under  the  sec- 
ond and  reamed  under  the  third.  When  two  cuts  only  are 
taken  before  grinding,  the  cylinders  are  roughed  in  the  first 
and  third  spindles  and  straightened  in  the  second  and  fourth. 
The  method  of  handling  the  work  is  such  that  the  cylinders 
may  progress  from  one  spindle  to  the  next  without  interrup- 
tion for  rough  boring,  straightened  boring  and  reaming.  The 
design  is  such  as  to  adapt  the  machine  to  the  boring  of  sin- 
gle cylinders,  twin  cylinders,  or  four  cylinders  "cast  in  block." 
The  engravings  show  the  machine  with  a  fixture  for  holding 
an  unusual  type  of  open  end  cylinder. 

In  regard  to  the  general  design  of  the  machine,  it  may  be 
said  that  it  is  adapted  to  high  speeds  and  feeds.  All  shafts 
are  ground,  and  all  hearings  are  bronze  bushed.  Most  of  the 
gears  are  of  steel,  hardened  where  necessary,  and  run  in 
a  bath  of  oil.  The  machine  swings  12  inches  from  the  center 
of  the  spindle  to  the  frame.  It  has  S  quick  change  geared 
spindle  speeds,  and  12  changes  of  geared  feeds.  A  single  belt- 
drive  is  provided,  the  design  of  the  machine  being  such  that 
it  may  be  belted  directly  to  the  line-shaft,  allowing  a  number 
of  them  to  be  placed  side  by  side  to  form  gangs  of  any  re- 
quired number  of  units.  The  weight  of  the  machine  is  3,500 
pounds  and  the  floor  space  occupied  is  3  feet,  6  inches  square. 


tions.  AVhen  required,  special  attachments  for  boring,  facing 
and  tapping  the  seats  of  automobile  cylinders  will  be  fur- 
nished.    With  these  attachments,  either  two  or  four  tools  can 


Fig.  1.    Baker  Automobile  Cylinder  Boring  Machine 

The  makers  of  this  tool  have  kept  in  close  touch  with  auto- 
mobile work  from  the  beginning,  and  are  prepared  both  to 
design  and  build  tools  and  fixtures  for  use  in  machines  of 
this  type,  or,  if  preferred,  they  will  give  their  customers  the 
benefit  of  their  experience  in  this  line  in  the  way  of  sugges- 


Pig.  2.    Side  View,  shOTving  Single  Pulley  Drive.  Boring  Bar  Support,  etc. 

be   carried   by   each   spindle,   thus   materially   increasing   the 
capacity  of  the  machine. 


P.  S.  ANROS  CO.'S  BEAM  COMPASS 
Every  draftsman  has  experienced  the  need  of  a  light,  con- 
venient beam  compass  that  can  be  quickly  and  accurately 
adjusted  and  still  be  rigid  enough  to  insure  good  work.  The 
P.  S.  Anros  Co.  of  North  Tonawanda.  N.  Y.,  have  met  this 
demand  by  putting  on  the  market  a  very  neat  and  convenient 
instrument  of  this  kind.     It  is  the  acme  of  simplicity,  inex- 


An  Inexpensive  but  Practical  Beam  Compass 

pensive,  and  at  the  same  time  a  tool  that  is  thoroughly  prac- 
tical. The  construction  is  such  that  use  is  made  of  the 
opposite  ends  of  the  pen  and  pencil  for  the  needle  points,  so 
that  either  pen  or  pencil  is  instantly  available  by  turning 
the  instrument  over.  The  adjustment  of  the  sliders,  which 
carry  the  pen  and  pencil  along  the  beam,  is  particularly 
smooth,  making  it  possible  to  set  the  compass  as  accurately 
as  with  some  of  the  more  expensive  instruments.  These 
sliders  are  simply  spring  steel  bands  that  fit  the  wooden  beam 
closely  and  retain  their  position  by  friction.  Both  pen  and 
pencil  are  easily  adjusted  vertically,  and  they,  like  the  sliders, 
are  held  in  place  by  friction.  Undoubtedly,  draftsmen  in  need 
of  a  beam  compass  will  find  this  a  very  handy  addition  to 
their  set  of  instruments.     The  price  of  the  tool  is  one  dollar. 
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S.  B.  HORTON  FOUR-JAW  INDEPENDENT 
CHUCKS 

Tlie  S.  E.  Horton  Machine  Co.,  of  Wlniisor  Locks,  Conn.,  lias 
•entered  the  eluuk  fiiid  with  the  lino  of  four-jaw  Inilependont 
i'hucks  herowilli  illuslraled  and  described.  This  tyiie  of  cliuck 
possesses  certain  advantages  for  general  work.  Tlie  jaws  are 
reversible  by  simply  running  them  out  and  turning  them  end 
for  end;  the  Independent  control  of  the  jaws  makes  it  possible 
to  handle  a  large  variety  of  rough  forgings,  castings  and 
pieces  of  Irregular  outline;  and  It  permits  as  well,  the  truing 
up  of  finished  work  to  run  with  any  desired  degree  of 
accuracy. 

In  addition  to  these  general  qualilicatinns,  this  design  has 
special  advantages  of  Its  own,  which  lit  it  to  meet  the  three 
prime  requirements  of  a  good  independent  chuck — namely,  the 
requirements  of  strength  and  gripping  power,  durability,  and 
workmanship.  These  advantages  are  derived  largely  from 
the  Improved  proportions  given  the  jaws  and  screws,  as  shown 
in  detail  in  Figs.  5  and  6. 


It  will  be  seen  tliat  the  socket  for  the  wrench  Is  formed  In 
stock  of  the  full  root  diameter  of  the  thread,  thus  giving  the 
maximum  size  and  strength  at  this  Important  point. 
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Figs.  1  and  2.    Front  and  Rear  Views  of  the  S.  E.  Horton  Four-Jaw 
Independent  Chuclc,  18-lnch  size 

The  strength  and  stiffness  of  the  mount- 
ing provided  for  the  jaw  are  shown  clear- 
ly at  the  right  of  Fig.  6.  A  plain  T-slot 
Is  cut  in  the  face  of  the  chuck  In  place  of 
the  usual  tongued  groove  construction 
shov/n  at  the  left  of  the  engraving.  A 
glance  will  explain  the  advantage  of  this 
arrangement  in  the  matter  of  the  resist- 
ance of  the  jaw  to  the  lateral  thrust 
(shown  by  the  arrow)  imposed  on  it  by 
the  driving  of  the  work.  The  broad  base 
and  liberal  bearing  surface  give,  also, 
unusual  strength  and  long  life  to  the 
jaws  and  slides. 

A  further  advantage  of  this  form  of  jaw 
is  that  it  permits  the  use  of  a  screw  of 
unusually  large  diameter  {l^,i  inch  for 
the  10-inch  chuck  and  ly^,  inch  for  the 
15-inch  size).  This  screw,  as  shown,  has 
a  complete  half  bearing  in  the  jaw,  bring- 
ing the  tightening  strain  more  nearly  In 
line  with  the  work  than  the  usual  construction  allows. 
is  thus  less  tendency  for  the  jaws  to  spring  away  from  the 

work,  in  addition  It 
should  be  noted  that 
three  bearings  are 
provided  for  the 
screw,  all  of  them  on 
turned  diameters,  no 
reliance  being  placed 
on  the  threaded  sur- 
face as  a  journal. 
This  greatly  increas- 
es the  durability  at 
a  point  where  dura- 
bility is  very  neces- 
sary.    The  thrust  Is 

Pig.  6.    Tho  Broad  Ba.od  Jaw  and  Large  Screw        ^.^  ^^^.^^^    ,j|,  ^„   j^gg^ 

bearings  as  to  distribute  the  strain  properly  through  the  chuck 
body.     The  shell  cannot  break  out  at  the  end  of  the  screw. 


Fig.  6.     Comparison  of  Jaws  and  Screws  in  Old  and  New  Designs 

As  a  result  of  this  increase  in  the  stiffness  and  dura- 
bility of  the  jaw  and  screw,  a  much  heavier  clamping 
strain  can  be  exerted  without  danger  of  breakage  or 
excessive  wear.  For  this  reason,  wrenches  of  much 
greater  leverage  than  usual  can  be,  and  are,  provided. 
The  construction  also  permits  the  extension  of  ihe  jaws 
for  one-third  of  their  length  outside  of  the  body,  giv- 
ing an  Increased  capacity.  This  extended  diameter  Is 
11  inches  for  the  10-inch  size,  and  16  Vi;  inches  for  the 
l.')-inch. 

Figs.  1  and  2  illustrate  front  and  rear  views,  re- 
spectively, of  the  IS-inch  chuck.  The  body,  it  will  be 
seen,  is  of  standard  design,  but  of  very  heavy  and  rigid 
proportions.  Chucks  from  20  inches  up  are  made  in 
the  styles  shown  in  Figs.  3  and  4,  being  provided  with 
through  slots  for  face-plate  clamping,  in  addition  to 
the  T-slots  provided  in  the  smaller  sizes.    The  conveni- 
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Figs.  3  and  4.    A  Larger  Size  of  the  Horton  Chuck,  with  Provision  for  Using  Clamp  Bolts 

There  ence  of  this  on  large  chucks  is  well  recognized  by  mechanics. 
The  hole  through  the  body  is  unusually  large.  This  feature, 
which  is  permitted  by  the  improved  design,  is  an  advantage  In 
holding  work  having  a  large  hub;  or  it  may  be  utilized,  if  de- 
sired, in  fastening  on  the  spindle  face-plate  with  the  hub  pro- 
jecting inward  instead  of  outward  as  usual.  Tliis  method  of 
mounting  greatly  reduces  the  over-hang,  and  gives  a  corre- 
sponding advantage  In  the  matter  of  stitTness,  but  the  central 
hole  of  the  chuck  is  not  usually  large  enough  to  permit  it.  The 
hole  through  the  body  of  the  10-lnch  chuck  Is  2%  Inches  In 
diameter;  on  the  IB-lnch  size,  the  diameter  of  the  hole  Is 
4  Inches. 

In  relation  to  the  matter  of  workmanship,  a  study  of  the 
illustrations  will  show  that  (lie  construction  is  such  that  accu- 
racy Is  easily  secured.  This  line  also  has  the  advantage  of 
being  designed  and  made  by  men  who  have  been  In  the  busi- 
ness for  many  years,  and  have  become  specialists  In  this 
work.  The  regular  list  covers  sizes  from  S  to  2t>  Inches  In- 
clusive. 
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HAMMOND  "WIRE  BELT  LACING  TOOL 

A  tool  of  simple  construction  for  making  wire  liinged  joints 
for  leather  belts,  is  shown  herewith.  It  is  intended  to  take 
the  place  of  the  more  costly  machine  for  this  work.  Besides 
having  the  advantage  of  cheapness,  it  has  that  of  portability. 
These  tools  may  be  kept  in  the  various  tool-rooms  of  an  estab- 
lishment and  check- 
ed out  for  bench 
work  the  same  as 
drills,  clamps,  etc., 
it  being  convenient 
to  hold  them  in  an 
ordinary  vise  as 
shown  in  Fig.  1. 

The  process  of  lac- 
ing the  belt  should 
be  obvious  from  an 
Inspection  of  the  en- 
gravings.  The 
threaded  guide-rod  is 
inserted  in  place  and 
the  belt  (whose  end 
has    been     squared) 


Fig.  1.    An  Inexpensive  and  Efflcient  W^ire 
Belt  Lacing  Tool 


is  pushed  into  place  between  the  clamps,  being  fastened  there 
with  its  edge  resting  against  the  guide-screw.  Holes  are  then 
punched  through  the  belt  with  an  ordinary  awl,  the  slots  cut 
in  the  clamping  bar  serving  as  a  guide.  Wires  are  then 
threaded  through  these  holes  and  around  the  guide-screw, 
using  ordinary  pliers  for  the  operation.     When  the  belt  has 


hide  pin  completes  the  joint,  when  the  belt  is  again  put  In 
motion. 

This  tool  is  made  by  Geo.  W.  Southwick  C!o.,  35  Warren  St., 
New  York.  It  weighs  only  three  pounds  and  is  sold  at  a  very 
low  price.  This  tool  may  be  used  in  a  vise,  as  shown  in  Fig.  1, 
or  it  will  be  furnished  with  a  stand,  as  shown  in  Fig.  2,  for 
use  in  shops  where  vises  are  not  employed. 


DETRICK  &  HARVEY  NO.  1  HORIZONTAL  DRILL- 
ING, BORING  AND  MILLING  MACHINE 

The  accompanying  illustration  shows  a  recent  design  of  the 
horizontal  drilling,  boring  and  milling  machine  made  by  the 
Detrick  &  Harvey  Machine  Co.,  of  Baltimore,  Md.  The  ma- 
chine shown  is  the  No.  1  or  50-inch  size,  so  proportioned  as 
to  drill  and  bore  anywhere  on  a  surface  50  inches  square. 

The  column  is  a  box  section  tapered  to  a  broad  base,  which 
is  gibbed  with  a  sliding  fit  to  the  bearing  on  the  runway. 
This  bearing  is  carefully  scraped  and  guides  the  column  be- 
tween long  narrow  surfaces  which  preserve  the  alignment 
with  great  accuracy.  The  saddle  or  head  has  a  vertical  move- 
ment on  the  column  by  hand  or  by  power;  the  same  is  true 
of  the  column  in  its  movement  on  the  runway.  Six  changes 
of  power  feed  are  provided  in  both  these  movements,  of  suit- 
able range  for  milling  operations.  The  bed-plate  and  length 
of  runway  are  made  in  sizes  to  suit  the  requirements  of  the 
purchaser.  Suitable  T-slots  for  clamping  the  work-table  and 
the  outboard  boring  bar  support,  are  provided. 

The  steel  spindle  carried  by  the  saddle  is  back-geared  at 
the  front  end,  giving  a  direct  drive   for  heavy  face  milling 
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Pig.  2.    Tool  Mounted   on  Stand 


New  Design  of  the  Detrick  &  Harvey  Horizontal  Boring.  Drilling  and  Milling  Machine 


thus  been  laced,  the  guide-screw  is  threaded  out  of  the  lacing. 
After  the  other  end  of  the  belt  has  been  treated  in  the  same 
manner,  the  lacings  for  the  two  ends  are  pressed  flat  in  the 
vise,  and  then  interlocked  with  each  other.  A  rawhide  pivot 
pressed  in  between  the  two,  forms  the  hinge  and  completes 
the  joint. 

A  belt  thus  laced  is  provided  with  a  joint  which  has  a  maxi- 
mum of  strength,  and  a  thickness  no  greater  than  that  of  the 
"belt.  At  the  same  time,  it  is  flexible  enough  to  run  over  a 
■very  small  pulley  at  high  speed.  The  staggering  of  the  holes 
•greatly  increases  the  elHcIency  of  the  joint.  There  is  often- 
times great  advantage  in  lacing  a  belt  away  from  the  ma- 
chine, in  places  where  such  an  operation  in  place  would  be 
dangerous  or  even  impossible.     A  simple  insertion  of  the  raw- 


operations;  the  end  of  the  spindle  will  be  threaded  if  required, 
for  carrying  these  heavy  cutters.  A  No.  6  Morse  taper  hole 
is  provided  for  driving  end  mills,  drills  and  boring  bars.  The 
twelve  rates  of  spindle  speed  range  from  5%  to  125  revolutions 
per  minute.  These  are  controlled  by  levers  on  the  saddle  with- 
in convenient  reach  of  the  operator.  The  spindle  reverse  for 
tapping  is  governed  by  a  lever  at  the  bottom  of  the  driving 
shaft  on  the  column. 

The  following  dimensions  will  give  an  idea  of  the  capacity 
of  the  machine.  The  spindle  has  a  maximum  vertical  adjust- 
ment on  the  column  of  50  inches,  and  a  standard  traverse  of 
the  column  on  the  runway  of  the  same  amount.  The  spindle 
is  4  inches  in  diameter  with  a  feed  of  30  inches.  The  stand- 
ard work  bed  has  50  by  84  inches  of  surface.     With  this  size 
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of  work  bed,  the  nmximuni  distance  from  the  end  of  the  spin- 
dle to  the  outer  support  Is  Gl  inches,  and  the  floor  space  occu- 
pied Is  12  by  17  feet. 

This  machine  wiil  be  furnished  If  desired  with  a  universal 
tilting  and  rotating  table  by  means  of  which  the  operator  can 
drill  and  bore  at  any  angle  anywhere  on  five  sides  of  a  cube. 
This  table  can  be  firmly  clamped  in  any  position  and  moved 
iu  a  direction  jiarallel  with  the  spindle,  toward  and  away 
from  the  column.  It  is  provided  with  T-slots  and  a  central 
hole.  A  rotating  table  without  the  tilting  feature  can  be  fur- 
nished when  desired. 

Other  extras  which  the  manufacturers  are  prepared  to  fur- 
nish are  graduated  scales  for  the  various  adjustments,  rotary 
pump  for  providing  lubricant  when  drilling  on  steel,  motor 
drives,  etc.  The  machine  will  also  be  furnished  without  the 
bed-plate  if  desired,  or  for  use  as  a  portable  machine.  It  Is 
made  in  four  other  sizes  to  cover  the  range  from  40  to  96 
Inches  maximum  capacity  of  vertical  and  horizontal  move- 
ments. 


STROMBERG  ELECTRIC  CHRONOGRAPH 

An  electric  chronograph  or  time  recorder  for  registering 
the  exact  time  of  the  entrance  or  departure  of  employes  from 
manufacturing  or  mercantile  establishments,  is  shown  In  the 
Illustrations  presented  herewith.  Another  model  of  the 
chronograph,  Intended  for  general  office  purposes,  was  Illus- 
trated and  described  In  the  New  Machinery  and  Tools  depart- 
ment of  the  February,  1909,  number.  Those  who  read  that 
description  will  probably  recall  that  this  instrument  is  a 
radical  departure  from  the  usual  time-recording  device  in 
that  it,  together  with  any  number  of  Instruments  both  for 
general  office  and  in-and-out  recording,  can  be  connected  in 
the  same  circuit  and  operated  by  one  master  clock,  thereby 


Pig.  1.    Stromberg  Electric  In-and-out  Time  Recorder  Opened 
to  expoae  Mechanlem 

insuring  absolute  uniformity  and  agreement.  It  will  thus  be 
seen  that  all  of  the  clock  mechanism  Is  removed  from  the 
recorder  Itself,  so  that  the  jar  when  registering  does  not  In 
any  way  affect  the  delicate  mechanism  of  the  controlling 
timepiece. 

Another  salient  feature  of  the  chronograph  Is  that  it  prints 
on  the  front  of  the  card  Instead  of  on  the  reverse  side,  as  is 
the  case  with  other  makes  of  In-and-out  recorders.  It  Is  not 
necessary  to  provide  a  special  master  clock,  as  any  factory 
clock  equipped  with  a  second  hand  can  be  used.  The  Illus- 
tration, Fig.  1,  shows  the  interior  mechanism  of  the  Instru- 
ment. The  printing  wheels  and  the  hand  of  the  dial  on  the 
side  of  the  chronograph  are  moved  by  a  simple  magnetic 
action  controlled  by  a  make-and-break  device  attached  to  the 
master  clock.  Either  direct  or  alternating  110-volt  current 
storage  battery  or  primary  batteries  may  be  used  to  operate 
the  Instruments.  For  alternating  current,  however,  a  recti- 
fier, which  win  bo  furnished  by  the  company,  Is  necessary  to 
convert  tlie   alternating   to   direct  current.     The   illustration. 


Fig.  2,  shows  the  chronograph  with  the  time-card  cases  on 
either  side.  The  Instrument  is  so  made  that  there  are  no 
bolts,  screws  or  other  parts  exposed,  which  can  be  tampered 
with  by  a  malicious  employe.  The  model  for  In-and-out  re- 
cording Is  fitted  with  an  adjustable  gage  which  Insures  the 
recording  of  time  in  the  proper  place  on  the  card,  without  any 
manipulation  on  the  part  of  the  operator  beyond   inserting 


Fig.  2.    The  Chronograph  and  the  Time-card  Filing  Cases 

the  card  into  the  chute  and  depressing  the  printing  arm  in 
the  usual  manner.  When  this  Is  done,  an  exact  and  Indelible 
record  of  the  time  of  arrival  or  departure  is  accurately  re- 
corded. The  chronograph  is  manufactured  by  the  Stromberg 
Electric  Mfg.  Co.,  108-128  North  Jefferson  St.,  Chicago,  111. 


CLEVELAND  ROTARY  MAGAZINE 
ATTACHMENT 

A  special  rotary  magazine  attachment  has  just  been 
brought  out  by  the  Cleveland  Automatic  Machine  Co.,  Cleve- 
land, Ohio,  that  is  exceedingly  simple  In  its  construction  and 
yet,  undoubtedly,  a  most  effective  piece  of  mechanism.  This 
Is  not  a  regular  attachment,  but  simply  a  new  fixture  which 
has  been  devised  to  handle  some  of  the  second-operation  work 
which,  because  of  peculiar  shapes,  cannot  be  easily  handled 
in  a  standard  tilting  magazine.  This  new  drum  magazine  can 
be  applied  to  any  "Cleveland"  automatic,  and  it  is  recom- 
mended by  the  company  to  those  having  thousands  of  one- 
piece  to  make  which  are  exceptionally  large  at  one  end,  small 
in  diameter,  but  long  and  light. 

A  view  of  this  magazine  is  shown  In  the  accompanying 
illustration.     When  it  is  attached  to  the  machine,  the  bracket 


Special  Rotary  Magav.lno  Attachment  for  Cleveland  Automatics 

A  rests  on  top  of  one  of  the  bed  arms,  and  the  hole  located 
in  position  B,  Is  in  line  with  one  of  the  turret  boles. 
The  collar  C  fits  on  the  cam-shaft,  and  a  conveyor  D  is  held  In 
the  turret  of  the  machine.  Directly  back  of  the  hole  In  posi- 
tion E.  there  Is  a  spring  plunger  which  enters  the  rear  of  the 
hole  ut  this  point  and  serves  to  hold  the  drum   rigidly  with 
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the  supporting  bracket  A.  This  plunger,  however,  allows 
drum  F  to  be  indexed  to  the  next  hole  when  pressure  Is 
applied  to  one  of  the  pins  projecting  from  the  periphery  of 
the  drum. 

In  operation,  the  pieces  of  worli  are  placed  in  the  bushings 
which  are  inserted  in  the  face  of  the  drum  F.  When  the  con- 
veyer is  carried  forward  by  the  turret,  it  removes  the  piece 
from  bushing  B,  and  when  the  turret  recedes,  the  pin  H  in 
the  collar  C  engages  pin  G.  thus  indexing  the  drum  to  the 
next  position.  When  this  magazine  is  attached  to  an  auto- 
matic it  is  simply  necessary  to  keep  it  filled  with  work,  and 
one  man  or  boy  can  easily  attend  to  six  machines.  As  is 
evident,  the  mechanism  is  exceedingly  simple,  and  this  is 
always  a  reliable  guarantee  against  trouble  of  any  kind. 


PRYIBIL   SELF-BALANCING  ELLIPTICAL 
CHUCK 

The  elliptical  chuck  is  an  old  piece  of  apparatus,  made  in  a 
number  of  different  designs  by  different  manufacturers.  It 
finds  a  limited  application  in  machine  work,  and  a  more  ex- 
tensive one  in  w'ood-working  and  metal  spinning.  In  wood- 
working it  is  used  for  such  operations  as  the  turning  of  oval 
picture  and  mirror  frames,  ornamentations,  etc.;  the  large 
variety  of  elliptical  and  oval  shapes  in  sheet  metal  requires 
Its  use  for  metal  spinning.  These  more  common  uses  of  the 
device  require  high  speeds.  In  this  respect  the  elliptical 
chuck  has  hitherto  been  defective,  owing  to  the  fact  that  the 
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Pier.  1.    Pryibil  Self-balancing  Chuck,  adapted  to  Heavy  "Work 

reciprocating  parts  are  unbalanced,  causing  excessive  and 
dangerous  vibration  if  it  were  attempted  to  run  at  a  rate  of 
speed  such  as  would  be  used  for  circular  work  of  a  corre- 
sponding character.  In  the  chuck  herewith  illustrated  and 
described,  made  by  P.  Pryibil,  512-524  West  41st  St.,  New  York 
City,  the  reciprocating  parts  have  been  balanced  so  that  the 


show  details  of  the  construction.  A  false  nose  A  is  screwed 
onto  the  lathe  spindle  to  extend  the  latter  sufl&ciently  to  bring 
the  chuck  clear  of  the  head-stock.  Screwed  onto  this  false  nose, 
and  therefore  revolving  with  the  spindle,  is  the  main  frame 
B  of  the  chuck.     This  main  frame  is  in  the  form  of  a  cross 


.Var7i/*ncf'f/,i\'.r'. 


Pig.  2.     Section  and  Face  View  of  Chuck,  showing  Construction 

chuck  can  run  smoothly  at  high  speeds.  This  greatly  in- 
creases its  capacity,  giving  a  large  return  in  product  per  hour 
of  work,  for  the  extra  mechanism  employed. 

Fig.  1  shows  the  heavier  form  of  chuck  used  for  metal  turn- 
ing, attached  to  an  engine  lathe  head-stock;    Figs.   2   and   3 


Fig.  3.    Top  View  and  Section  through  Adjusting  Mechanism 

arm  (this  construction-  is  not  very  clearly  shown  in  the  en- 
gravings) whose  vertical  arms  carry  bearings  for  revolving 
cranks  at  C  and  C„  while  the  horizontal  arms,  seen  in  Fig.  3, 
are  provided  with  gibs  for  the  two  reciprocating  slides,  one 
in  back  at  D  and  the  other  in  front  at  D,. 

The  bracket  E,  bolted  to  the  face  of  the  head-stock,  has 
keyed  to  it  a  spur  gear  F,  concentric  with  the  spindle.  Cranks 
C  and  Ci  have  screwed  and  doweled  to  them  gears  G  and  G„ 
meshing  with  this  gear  F.  Crank  pins  at  H  and  //,  (so 
mounted  in  cranks  C  and  C^  as  to  give  an  adjustable  stroke 
as  will  be  described)  are  pivoted  in  square  blocks  fitted  to 
slots  in  slides  D  and  D,.  It  will  thus  be  seen  that,  as  the 
spindle  of  the  lathe,  false  nose  A,  and  body  B  revolve  to- 
gether, gears  G  and  G^  will  roll  around  on  stationary  gear  F, 
revolving  cranks  C  and  C„  and  thus  causing,  through  crank 
pins  n  and  il„  the  reciprocating  of  slides  D  and  D,.  Slide  Z), 
travels  back  and  forth  across  the  face  of  the  chuck,  carrying 
the  work,  which  thus  receives  a  proper  move- 
ment for  elliptical  turning.  Slide  D,  on  the 
other  hand,  on  the  backside  of  the  chuck, 
moves  always  in  opposite  directions  to  slide 
Di.  Owing  to  the  fact  that  these  two  slides 
are  practically  equal  in  weight,  they  balance 
each  other  in  their  movement,  and  permit  the 
rotating  of  the  chuck  at  a  high  rate  of  speed. 
This  is  the  Important  innovation  in  the  de- 
sign. 

Adjustments  are  provided  for  all  the  im- 
portant sliding  bearings,  such  as  those  tor 
slides  D  and  D,  in  body  B.  and  for  the  squared 
blocks  H  and  H^  in  slide  C.  The  face-plate  S. 
which  is  mounted  on  slide  D,  can  be  ro- 
tated and  clamped  in  any  position  to 
bring  the  major  axis  of  the  ellipse  in  any 
required  relation  with  the  work  being 
operated  on. 

There  is  another  feature  w-hich  adds  greatly 
to  the  usefulness  of  this  tool — the  provi- 
sion made  for  adjusting  the  eccentricity 
of  the  movement  while  the  chuck  is  revolving.  By  this 
means,  the  difference  between  the  major  and  minor  axes 
of  the  ellipse  being  turned,  can  be  adjusted  as  required,  with- 
out stopping  the  work  and  without  measurement.  On  the  hub 
of  stationary  gear  F  is  mounted  a  gear  J  (see  F*ig.  3),  mesh- 
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Ing  with   a  Kt'iii-   K.  luivlns  a  bcarliiK   In   braokct  E.     Bevel       siires  the  proper  action  of  the  chiick  when  it  is  aKain  niDiiuled 


gears  eonneit  this  with  a  sliaft  and  crank  L  and  .1/,  by  means 
of  which  gear  J  may  be  revolved.  Gears  N  and  N„  which  also 
mesh  with  ,/.  arc  keyed  to  bevel  gears  0  and  O,,  which  in  turn 
operate  adjusting  screws  P  and  P„  which  are  threaded  into 
tlio  ad.iuslalile  crank  pins  //  ;iii(I  //,. 


in   place  on  the  niacliine. 

Pig.  4  shows  a  larger  and  lighter  form  of  this  fixture,  oper- 
ating on  the  same  principle  used  for  wood  work  and  metal 
spinning.  It  will  be  noticed  In  both  Figs.  1  and  4  that  a  posi- 
tive means  of  locking  is  provided,  by  a  bolt  entering  the 
spaces  between  the  teeth  of  gear  K,  so  tliat  no  acci- 
dental change  of  adjustment  is  possible.  In  Fig.  5, 
this  interesting  device  is  shown  attached  to  a  metal 
spinning  lathe,  provided  with  a  proper  guard  for 
protecting  the  workman  from  the  mechanism. 


DRESES   20-INCH   FULL   UNIVERSAL 
"MONITOR"  LATHE 

The  "Monitor"  lathe  herewitli  illustrated  and  de- 
scribed is  built  by  the  Dreses  Machine  Tool  Co., 
Cincinnati,  O.  It  is  designed  for  general  brass  and 
similar  work  of  a  heavy  character,  made  from  cast- 
ings, forgings  and  stock.  It  Is  provided  with  such 
adjustments  as  make  it  possible  to  manufacture, 
without  special  tools,  many  pieces  for  which  it 
would  not  pay  to  equip  the  ordinary  machine  of 
this  type. 

The  turret  carriage  feed  mechanism  is  similar 
In  design  to  that  of  the  standard  engine  lathe. 
A  positive  geared  feed  Is  provided,  with  a 
quick    gear    change    box,    giving    eight    variations. 


Fig.  4.    Lighter  Design  of  Chuck,  used  for  Wood  Working  and  Metal  Spinning 

It  will  be  seen  that  with  J  and  F  both  fixed 
in  position,  gears  :n  and  G,  and  W,  and  G„  will 
rotate  together  without  any  movement  rela- 
tive to  each  other,  so  that  the  adjusting  screws 
P  and  Pi  will  be  stationary  and  the  adjust- 
ment of  crank  pins  H  and  Hi  will  remain  un- 
changed. When,  however,  gear  J  Is  revolved 
by  crank  M.  N  is  moved  with  reference  to  G, 
and  Ni  with  reference  to  G„  so  that  adjusting 
screws  P  and  P^  are  rotated  and  the  throw  of 
crank  pins  H  and  H,,  is  increased  or  dimin- 
ished. By  this  means  the  difference  between 
the  major  and  minor  axes  of  the  ellipse  being 
turned  is  increased  or  diminished  at  will.  As 
may  be  plainly  seen,  it  makes  no  diiterence 
whether  or  not  the  machine  is  running,  for 
while  gears  N  and  G  are  running  around  gears 
J  and  F,  the  adjustment  can  be  made  either 
way. 

Adjusting     shaft     L     Is    threaded     and     is 
provided    with    a    nut    Q,    having    an    Index 
linger     reading     the     amount     of    eccentricity     on 
scale.     This     Is    a     great     convenience     In     setting     up     the 


Fig.  6.    Elliptical  Ohuck  mounted  on  Spinning  Lathe 

device.  To  Insure  the  proper  relation  of  all  the  parts  when 
the  chuck  is  removed  from  the  work,  taper  pins  R  and  7f,  (see 
Pig.  2)  are  Inserted  to  lock  the  cranks  in  position.     This  In- 


A  Monitor  Lathe  with  Universal  Adjustments  for  a  Wide  Range  of  Work 

fixed  These  changes  cover  the  ordinary  standard  pipe  threads,  as 
well  as  giving  suitable  turning  and  boring  feeds.  Provision 
is  made  for  obtaining  other  feeds  and  pitches  by  the  use  of 
change  gears. 

The  turret  slide  Is  In  two  parts,  with  a  taper  dove-tail  plate 
interposed,  on  the  lower  side  of  which  is  carried  a  shoe  swivel 
sliding  on  the  bar  of  the  taper  attachment.  The  latter  is 
shown  dismounted  from  the  machine,  lying  on  the  floor  under 
the  center  of  the  bed.  This,  when  in  use.  slides  on  the  inside 
of  the  bed  and  is  held  in  place  by  a  suitable  clamping  bolt.  It 
can  be  readily  removed  and  no  special  provisions  are  neces- 
sary in  the  design  of  the  bed  for  holding  it.  By  its  use,  in- 
side or  outside,  taper  or  straight  threads,  can  be  chased  by  a 
tool  in  the  turret  without  the  use  of  a  tap  or  die. 

The  upper  section  of  the  intermediate  dove-tail  plate  has  a 
screw  with  a  ball  crank  for  cross  feeding  by  hand.  Positive 
stops  are  provided  for  setting  the  turret  holes  In  alignment 
with  the  spindle.  The  turret  slide  is  provided  witli  a  pilot 
wheel  for  rapid  movement,  and  with  a  screw  for  finer  adjust- 
ments. The  pilot  wheel  may  be  removed  from  Its  stem  so  as 
to  be  out  of  the  way  when  the  screw  feed  Is  In  constant  use. 
The  turret  Is  adjustable  for  wear  on  its  sent.  The  locking 
bolt  witlidrnws  at  the  return  movement  of  the  top  slide,  mak- 
ing the  rotation  of  the  turret  senii-nulomatlc. 

The  head-stock  is  iirovlded  with  carefully  enclosed  friction 
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back  gears,  with  clutches  of  the  toggle  joint  type,  so  designed 
that  the  whole  operating  mechanism  can  be  put  in  place  or 
removed  without  taking  out  the  spindle.  The  automatic 
chuck  is  operated  with  the  handle  shown  below  the  cone 
pulley. 

Various  forms  of  cross-slides,  rests,  etc.,  are  provided,  as 
shown  in  the  illustration,  fitting  the  machine  for  a  wide  range 
of  work.  The  chasing  bar  has  a  yielding  follower  holder, 
which  maintains  contact  with  the  leader  when  chasing  taper 
work.  The  taper  attachment  for  the  chasing  bar  is  provided 
with  knurled  screws  for  minute  adjustment.  A  vertical  form- 
ing rest  is  also  shown  in  place  on  the  bed.  The  cutting-otf 
rest  is  shown  on  the  floor  at  the  right,  and  hand  and  slide 
rests  at  the  left.  The  taper  attachment  has  already  been 
mentioned. 

This  lathe  is  furnished  with  a  pan,  oil  reservoir,  pump  and 
piping,  adapting  it  for  iron  and  steel  as  well  as  brass.  It 
swings  2010  inches  over  the  V's,  has  a  bed  6  feet  6  inches 
long,  and  weighs  about  3,600  pounds. 


CUTTER  GRINDING  HEAD  FOR  B.   &  S.   UNI- 
VERSAL GRINDING  MACHINES 

The  cutter  holding  head  and  its  attachments,  shown  here- 
with, is  made  by  the  Brown  &  Sharpe  Jlfg.  Co.,  of  Providence, 
R.  I.     It  is  similar  in  design  to  the  corresponding  parts  pro- 


Fig.  1.    Universal  Cutter  Sharpening  Head  and  Eqiilpment 

vided  for  their  No.  13  universal  and  tool  grinding  machine, 
but  is  arranged  to  be  used  on  any  of  the  universal  grinding 
machines  made  by  the  builders.  The  device  should,  therefore, 
prove  a  great  convenience  in  shops  whose  requirements  are  so 
small  as  to  make  the  purchase  of  a  special  cutter  and  reamer 
grinding  machine  inadvisable,  but  whose  management  still  de- 
sires to  obtain  the  benefit  of  the  economical  production  only 
possible  with  milling  cutters  kept  in  proper  cutting  condition. 
•  The  attachment  consists  principally  of  a  swivel  vertical 
column,  upon  the  slide  of  which  a  swivel  head  for  supporting 


Spiral  Milling  Cutter  being  sharpened  on  Cutter  Bar 


the  work  is  fastened.  The  vertical  column  is  mounted  on  the 
base-plate  which,  in  turn,  is  securely  fastened  to  the  table 
by  means  of  a  clamping  bolt  at  each  end,  passing  through 
slots  in  the  base  casting. 


The  base  plate  is  of  solid  construction  and  has  a  large  bear- 
ing surface  upon  the  table,  thus  insuring  a  rigid  support  for 
the  vertical  column.  It  is  made  in  two  styles,  one  of  which 
has  a  tongue  on  the  under  side  to  fit  the  T-slot  in  the  table 
of  universal  machines;  the  other  has  a  longitudinal  V-way 
that  fits  over  a  way  of  like  design  on  the  table  of  the  No.  13 


Fig.  3.    The  To.p^i   Shank  Mill  Sleeve  in  Use 

universal  and  tool  grinding  machine.  In  either  case  the  align- 
ment of  the  head,  with  relation  to  that  of  the  table,  is  cor- 
rectly and  simply  maintained.  The  column  swivels  in  a  hori- 
zontal plane  and  may  be  set  at  any  angle  with  the  table.  A 
dial  graduated  to  degrees,  encircling  the  entire  circumference 
of  the  base,  facilitates  quick  adjustment  to  any  desired  angle. 
Two  bolts,  which  pass  through  the  base  and  slide  in  circular 
slots  in  the  base  plate,  serve  to  securely  clamp  the  column. 

In  the  convenience  and  adaptability  of  the  work  head  are 
found  the  features  of  the  attachment.  It  is  simply  and  com- 
pactly constructed  and  has  a  large  bearing  surface  on  the 
vertical  column,  thus  making  it  fully  capable  of  resisting  vi- 
brations due  to  the  action  of  the  wheel  on  any  work  within 


Fig.  4.     Grinding  the  End  Teeth  of  an  Angular  Cutter,  supported  in  the  Viae 

the  range  of  the  attachment.  The  head  swivels  in  a  vertical 
plane  and  may  be  clamped  at  any  angle  up  to  90  degrees 
either  side  of  zero,  its  position  being  indicated  by  a  dial  gradu- 
ated to  degrees  on  the  circumference  of  the  base.  The  clamp- 
ing bolts  pass  through  circular  slots  in  the  head  casting  and 
vertical  slots  in  that  of  the  column.  Provision  is  made  for  a 
vertical  adjustment  of  4  inches,  by  means  of  a  ball  crank  at 
the  top  of  the  elevating  screw.  With  the  head  at  its  extreme 
height,  work  up  to  16  inches  in  diameter  will  swing  over 
the  table;  by  turning  the  head  at  right  angles,  light  work  up 
to  24  inches  in  diameter  can  be  accommodated. 

Two  methods  of  holding  work  are  provided;  milling  cutters 
being  clamped  directly  by  their  shanks  or  arbors  in  a  V-shaped 
vise,  while  work  requiring  sliding  shells  is  supported  on  a  rod 
known  as  the  cutter  bar.  The  vise  is  rigid  and  readily  adapt- 
able to  many  varieties  of  work.  The  lower  jaw  consists  of  a 
heavy  V-shaped  trough  in  which  the  shank  or  arbor  of  the 
work  is  placed.     The  upper  jaw   pivots,  and   is  adjusted   by 


Decomb 


1909 


MACHINERY 


•6;l7 


menus  of  a  hand  clamp  screw.  A  Ioiik  drop-back  rest  is  car- 
ried by  the  upper  Jaw.  To  fasten  work,  this  rest  Is  lowered 
until  It  touclios  the  piece  and  Is  clamped  In  this  position. 
Then,  by  simply  adjusting  the  hand  clamp  wheel  the  drop 
back  rest  Is  securely  fastened  upon  the  piece.  An  adjustable 
center  rod  Is  provided  for  supimtinK  and  taking  the  end 
thrust  of  work  having  a  tapered  shank;  it  may  also  be  used 
for  taking  the  end  thrust  of  ciiitered  pieces  that  are  not 
clamped  .solidly  In  the  vise  while  grinding. 

The  cutter  bar  is  made  of  steel,  %  inch  in  diameter,  and 
has  a  flat  side  for  clamping  screws  to  seat  upon  without  in- 
juring the  working  surface.  It  Is  supported  In  bearings  in 
the  work  head  casting  and,  in  addition  to  holding  work  to  bo 
ground,  serves  as  an  arbor  for  the  upper  portion  of  the  vise  to 
pivot  upon.  It  can  be  ad.iusted  to  any  length  and  clamped  by 
means  of  set  screws.  An  additional  cutter  bar  -"Ji  inch  in  di- 
ameter can  be  furnished  wlien  so  desired. 

A  device  known  as  a  taper  shank  mill  sleeve  is  furnished 
with  the  universal  head  and  is  particularly  useful  in  grinding 
work  having  taper  shanlcs,  such  as  end  mills,  etc.  It  consists 
of  an  outer  sleeve  that  can  be  rigidly  clamped  in  the  vise, 
and  a  taper  bushing  in  which  the  work  is  held.  The  bushing 
Is  free  to  turn  in  the  sleeve,  but  is  held  positively  against  the 
end  of  the  sleeve  by  a  spring.  A  handle  fastened  to  the  outer 
end  of  the  bushing  serves  to  hold  the  work  against  the  tooth 
rest  as  well  as  for  indexing.  Two  taper  bushings  are  fur- 
nished with  the  attachment;  one  No.  7  and  the  other  No.  9. 

By  the  employment  of  this  device,  it  will  be  seen,  reamers, 
milling  cutters,  counterbores,  countersinks  and  a  large  variety 
of  other  cutting  tools  can  be  quickly  and  accurately  sharpened. 
The  attachment  is  simple  in  design,  convenient  in  operation, 
and  is  easily  removed  and  placed  in  position. 


COLBURN  FLOATING  REAMER  HOLDER 

The  tool  herewith  Illustrated  and  described  is  intended  for 
holding  reamers  in  turret  machines,  particularly  vertical 
boring  and  turning  machines  with  turret  heads,  when  it  is 
necessary  to  so  support  the  reamer  that  it  will  find  its  own 
center  in  the  work.  In  other  words,  the  tool  is  a  floating 
holder.  It  is  impossible  to  depend  on  having  the  turret  near 
enough  in  Jine  or  the  reamer  straight  enough  to  permit  hold- 
ing it  rigidly  for  a  power  operation.     Floating  reamer  holders 


Fig.  1.     Colburn  Floating  Reamer  Holder 

have  been  made  for  many  years  in  individual  shops  for  home 
use.  The  design  here  described  is  intended  to  make  a  com- 
mercial product  of  the  device,  the  object  being  to  provide  a 
construction  which  would  be  thoroughly  practical  and  satis- 
factory in  every  particular,  and  which  could  at  the  same  time 
be  readily  adapted  to  machines  of  any  make. 

In  Fig.  1  the  tool  is  shown  assembled;  Fig.  2  shows  it 
separated  into  its  component  parts;  Fig.  3  shows  it  in  use 
In  the  machine,  and  Fig.  4  is  a  detailed  drawing.  The  con- 
struction of  the  tool  will  perhaps  be  best  understood  by 
referring  to  Figs.  2  and  4. 

The  reamer,  which  may  be  of  the  solid  or  shell,  adjustable 
or  nou-adjiistable  styles,  is  mounted  by  its  taper  shank  in 
socket  K.  The  latter  is  driven  from  sleeve  C  by  a  universal 
coupling  arrangement.  This  consists  of  a  collar  F.  interposed 
between  C  and  E,  and  provided  with  slots  closely  engaging 
pins  O  which  are  fast  in  E.  and  pins  O,  which  are  fast  in  C. 


E  and  the  reamer  which  it  contains  are  thus  allowed  to  find 
their  own  centers  with  relation  to  the  work,  there  being  no 
cylindrical  fit  between  socket  E  and  sleeve  O.  At  the  same 
time  a  strong  and  direct  drive  is  provided.  This  coupling 
win  be  seen  to  be  an  Interesting  use  of  a  well-known  mechan- 
ical principle.    To  keep  the  faces  of  C,  E  and  K  lightly  pressed 


Fig.  2.    Reamer  Holder  separated  into  its  Component  Parts 

together,  nut  /  is  threaded  onto  the  socket,  compressing 
spring  H  against  its  seat  in  C.  The  spring  may  be  adjusted 
to  be  strong  enough  to  overcome  the  weight  of  the  reamer 
and  its  shank,  and  to  keep  the  parts  of  the  holder  tightly 
pressed  together. 

The  socket  and  sleeve  are  held  in  a  base  A  by  a  bayonet 
lock  arrangement,  which  permits  their  instantaneous  inser- 
tion or  removal,  as  may  be  required.     The  bayonet   grooves 


Fig.  3.    Reamer  Holder  in  Use  in  Vertical  Boring  Mill 

are  formed  in  sleeve  C.  and  they  are  engaged  by  pins  li  driven 
into  A  as  clearly  shown  in  the  engraving.  Base  A  Is  the  only 
member  which  has  to  be  fitted  to  the  turret;  this  will  be  iiro- 
vided  by  the  makers,  the  Colburn  Machine  Tool  Co.,  Franklin, 
Pa.,  for  any  dimensions  to  agree  with  the  machine  on  which 
it  is  to  be  used. 

The  advantage  of  this  device  may  be  summed  up  as  follows. 
It  Is  a  commercial  product  made  on  a  manufacturing  basis 
after  a  carefully  thought  out  design,  instead  of  being  a  home- 
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made  and  make-shift  contrivance.  It  will  fit  any  make  or 
style  of  reamer,  it  only  being  necessary  to  provide  a  shank 
having  the  usual  Morse  taper.  It  can  be  used  on  any  make 
or  style  of  boring  mill  having  a  turret  with  flat  sides.  It 
will  hold  the  reamer  parallel  with  the  axis  of  rotation  at  the 
same  time  that  it  permits  it  to  center  itself. 


X^ncttinery,N'T. 


Fig.  4.    Details  of  the  Construction 

These  holders  are  made  in  two  sizes.  The  No.  1  has  a  No. 
4  Morse  taper  socket  capable  of  holding  reamers  up  to  3 
inches  in  diameter;  the  No.  2  size  has  a  No.  5  Morse  taper 
socket,  and  will  carry  reamers  up  to  4  inches  in  diameter. 


SCHNEIDER  HAND-OPERATED  METAL  PLANER 

The  illustration  shows  a  metal  planer  of  small  size,  built 
by  the  Schneider  Machine  Tool  Co.,  20  East  9th  St.,  Cincinnati, 
O.  This  planer  is  built  for  hand-operation  only,  so  is  espe- 
cially fitted  for  model,  experimental  and  tool  work. 

The  illustration  shows  that  the  machine  is  built  on  the 
general  lines  of  the  heavier  power-driven  planers.  It  is  pro- 
vided with  a  modification  of  the  cross-rail  elevating  mechan- 
ism, however,  which  is  more  appropriate  to  a  machine  of  this 
"size.  A  slide  or  frame  attached  to  the  back"  side  of  the  cross- 
rail  extends  upward  above  the  top  of  the  housings,  where  it 
forms  a  bearing  for  a  single  elevating  screw.  A  slot  cut  in 
this  frame  is  guided  by  a  bearing  block  attached  to  the  hous- 


Hand'Operated  Planer  for  Tool.  Model  and  Experimental  "Work 

ing  tie-piece.  By  this  means  the  rail  is  kept  accurately  in 
alignment  with  the  surface  of  the  table  even  though  but  one 
iscrew  is  used  instead  of  two  as  usual. 

A  rack  and  gear  are  used  as  in  larger  planers  for  recipro- 
•cating  the  table;  the  gear  is  mounted  directly  on  the  shaft  to 
which  the  hand-crank  is  attached.  The  hand-wheel  on  this 
shaft,  as  shown,  is  provided  with  a  series  of  holes  into  any 
one  of  which  a  locating  pin-  on  the  crank  may  be  inserted,  thus 


permitting  the  latter  to  be  set  in  any  position  that  is  conveni- 
ent for  the  cut  on  the  table.  It  also  permits  rapid  change  in 
position  whenever  required  by  the  work. 

The  machine  is  substantially  built  to  secure  the  stiffness 
required  for  accurate  work.  The  bed  has  flat  ways  and  is 
provided  with  oil  channels  and  pockets  to  prevent  the  lubri- 
cant from  running  down  outside  or  inside  of  the  bed.  The 
table  takes  in  10  inches  between  the  housings,  and  8%  inches 
under  the  cross-rail.  The  rack  is  24  inches  long.  An  auto- 
matic cross-feed  will  be  furnished  if  desired. 


IMPROVEMENTS  IN  THE  "YANKEE"  DRILL 
GRINDER 

An  improved  "Yankee"  drill  grinder  has  lately  been  placed 
on  the  market  by  the  "Wilmarth  &  Jlorman  Co..  580  Canal  St., 
Grand  Rapids,  Mich.  Some  difficulty  has  been  experienced  in 
previous  constructions  in  regard  to  the  handling  of  small 
drills  in  a  holder  of  sufficient  capacity  to  take  care  of  the 
large  sizes  of  drills  which  are  in  more  common  use.  In  the 
machine  now  placed  on  the  market  this  difficulty  has  been 
eliminated,  and  the  machine  combines  a  capacity  for  handling 


"Ne'W  Yankee"  Drill  Grinder  with  Improved  Drill  Holder  for  Smaller  Sizes ; 
built  by  the  W^ilmarth  &  Morman  Co..  Grand  Rapids,  Mich. 

large  sized  drills  with  the  greatest  convenience  in  grinding 
small  drills.  A  large  holder  is  furnished  for  wet  grinding 
of  large  drills,  having  a  maximum  normal  capacity  for  21/4- 
inch  diameter  drills  with  a  minimum  capacity  for  i-ii-inch 
drills.  A  smaller  holder,  however,  is  also  provided  in  which, 
with  greatly  increased  convenience,  drills  from  a  maximum  of 
%-inch  diameter  down  to  a  minimum  of  No.  60  drill  gage 
size  can  be  ground.  A  finer  grade  of  emery  wheel  is  pro- 
vided for  the  smaller  drills,  and,  as  seen  in  the  accompany- 
ing illustration,  two  operators  can  be  working,  one  on  each 
cf  the  two  holders,  without  interfering  with  each  other.  Both 
holders  embody  the  regular  "New  Yankee"  construction,  by 
which  the  time-consuming  preliminary  adjustments  are 
avoided  by  means  of  the  angle  of  the  V-shaped  groove  or 
trough  which  automatically  locates  each  different  size  of  drill 
in  the  right  position  for  grinding. 

The  clearance  can  be  adjusted  when  required,  so  as  to  pro- 
vide for  either  the  small  amount  of  clearance  desirable  for 
v.orking  in  hard  steel,  or  the  much  greater  clearance  neces- 
sary for  drilling  softer  metals.  The  normal  clearance,  how- 
ever, is  maintained  for  drills  of  different  sizes  for  ordinary 
service,  without  any  adjustment  being  required  on  the  part 
of  the  operator.  The  machine  shown  in  the  accompanying 
engraving  is  designated  by  the  makers  as  the  style  ""WPL." 
Its  general  design,  outside  of  the  features  referred  to,  is 
entirely  along  the  same  lines  as  that  of  the  well-known  reg- 
ular type  of  the  "New  Yankee"  drill  grinders. 
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ANDREW  AUTOMATIC  CYLINDER  BORING 

MACHINE 
M.  Ij.  Andrew  &  Co.,  of  Cinrlnnatl,  O.,  iimko  a  niulliiili>  drill 
"of  the  double  housing  imd  cross-rail  type,  which  wo  havo  before 
lllustraled    in   a   variely   of  designs  for  a  variety   of  applica- 
tions.     tSee,  for  iuslatu'i',  llie  departnuMit   of  New  Machinery 


Ihroe  spindle  speeds  are  designed  to  be  suited  to  the  different 
diameters  of  holes  in  the  work  in  automobile  cylinder  oi)era- 

suon  

GANG  RADIAL  DRILLING  MACHINE 
Tlie  radial  drill  made  liy  the  \Vm.   K,  Cang  Co.,  (!incinnali, 
O.,   has  been  redesigned,  as  sliown  in  the    engraving. 

The  general  design  of  this  radial  drill  is  well  known'. 
The  spindle  Is  driven  from  a  horizontal  shaft  which 
passes  through  the  swinging  column,  where  it  is  con- 
nected by  gearing  with  the  vertical  drive-shaft.  This 
construction  gives  mucli  more  direct  drive  than  usual. 
Another  distinctive  feature  of  the  machine  is  the  plac- 
ing of  the  power-elevating  mechanism  on  the  arm 
instead  of  at  the  top  of  ihe  column.  The  screw  is  thus 
a  stationary  one  acted  on  by  a  revolving  nut. 

In  the  new  design,  the  particular  point  of  interest 
is  a  new  spindle  drive  mechanism.  A,  in  Fig.  2,  Is  the 
horizontal  driving  shaft,  passing  through  the  column 
as  described.  This  shaft  has  keyed  to  it  a  pinion  B, 
driving  bevel  gears  C  and  D  in  opposite  directions. 
Tliese  latter  revolve  loosely  on  the  shaft,  and  are  pro- 
vided with  internal  seats  against  wliich  friction  rings 
may  be  expanded,  so  that  either  of  them  can  be  con- 
nected with  shaft  F.  This  double  friction  clutch  is 
operated  by  lever  N  through  collar  E.  By  this  means 
the  spindle  is  quickly  reversed  in  either  direction. 
Spur  gear  G  is  solid  with  shaft  F.  and  spur  gear  /  is 
keyed  to  It.  These  mesh  with  gears  H  and  /  respect- 
ively, which  run  loose  on  sleeve  L.  Sliding  jaw  clutch 
K,  controlled  by  lever  0,  may  be  operated  to  engage 
either  one  of  these  with  the  shaft.  This  corresponds 
to  the  usual  back  gear  provision,  giving  eight  changes 
of  speed  with  the  cone  pulley  drive,  or  twelve  with  the 
speed  box. 

An  important  point  in  the  drive  thus  described 
is  the  fact  that  the  friction  clutches  for  reversing 
operate  between  the  high-speed  shafts  A  and  F — 
that  is  to  say,  the  back  gears  are  placed  between  the 


Andrew  Multiple  Spindle  Drill  Modified  for  Cylinder  Boring 

and  Tools  in  the  November,  1907,  and  the  April  and  Novem- 
ber, 190S,  numbers  of  Machinery.)  Still  another  modification 
of  this  machine  is  herewith  illustrated. 

This  particular  design  Is  Intended  for 
the  boring  operations  on  automobile  cylin- 
ders. The  multiple  spindles  are  divided 
into  two  groups.  The  three  shown  at  the 
left  are  permanently  gibbed  and  bolted  to 
the  cross-rail,  in  such  a  position  that  they 
can  bore  the  four  valve  seat  chambers  and 
the  two  spark  plug  holes,  in  the  time  re- 
quired to  finish  one  hole  on  the  single- 
spindle  machine.  The  four  spindles  at  the 
right  of  the  cross-rail  are  gibbed  to  the 
rail,  but  are  adjustable  on  their  mounting 
In  the  arrangement  shown,  they  are  tied 
together  by  gages  at  the  top  and  bottom  to 
preserve  definite  center  distance.  These 
may  be  used  for  boring  the  cylinders  them- 
selves, or  for  boring  angle  holes  for  cylin- 
der plugs. 

The  general  design  of  the  machine  is  the 
same  as  those  we  have  previously  illus- 
trated. The  spindles  are  of  high  carbon 
steel,  running  in  phosphor-bronze  bearings 
with  ball  thrust  collars.  They  will  be  pro- 
vided with  either  No.  4  or  No.  5  Morse 
taper  sockets  as  desired.  The  table  is  fed 
upward  with  steel  feed-screws,  operated 
by  carefully-made  worm-gearing.  The  feed- 
screw nuts  are  of  pliosphor-bronze,  opened 
and  closed  by  a  hand-lever  on  the  front 
of  the  table;  the  feed  throw-out  is 
automatic.  The  pilot-wheel  controls  the  rapid  movement 
•or  adjustment  of  the  feed.  The  table  Itself  is  made  extra 
heavy,  is  i)rovlded  with  T-slots.  and  is  counterbalanced.     The 


Fig.  1.     Gang  Radial  Drilling  und  Tnpplnar  Machlno 

clutches  and  the  spindle,  liy  this  means  they  arc  relieved 
of  the  excessive  strain  that  would  be  thrown  on  them  In 
such  work  as  heavy  tapping  which  requires  the  reversal  of  the 
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spindle  while  the  tap  is  lodged  in  the  work.       The  friction 
clutch  operates  without  shock  or  jar. 

Another  Important  improvement  is  the  depth  gage  and  auto- 
matic stop.  The  gage  is  shown  at  R,  and  the  adjustable 
tripping  dog  and  pointer  at  S.  The  point  of  novelty  lies  in 
the  fact  that  the  graduated  scale,  instead  of  being  on  the 
.spindle  and  moving  with  it,  is  attached  in  a  stationary  posi- 
tion on  the  head.     The  adjustable  dog  and  pointer  is  clamped 


tilting  table, 
illustration. 


The  square  box  form  of  table  is  shown  in  the 


Fig.  2.    The  Improved  Spindle  Drive  of  the  Gang  Drill 

In  any  required  position  by  a  bolt  seated  in  a  T-slot  in  the 
spindle  sleeve.  Thus  arranged,  with  the  zero  point  at  the 
lower  end  of  the  graduated  scale  and  in  a  lixed  position,  all 
the  operator  has  to  do  in  preparing  to  drill  or  counterbore  a 
hole  to  a  given  depth  is  to  bring  the  tool  down  onto  the  sur- 
face of  the  work,  set  the  pointer  on  dog  S  opposite  the  gradua- 
tions on  the  scale  corresponding  to  the  required  depth,  tighten 
the  pointer  and  start  the  feed.  When  the  pointer  gets  to 
zero,  the  feed  will  be  knocked  out  automatically,  and  the 
spindle  can  travel  no  further.    All  depths  are  read  from  zero. 

Four  rates  of  feed  are  provided  on  this  machine — 0.008, 
0.011,  0.014  and  0.017  inch  per  revolution  of  the  spindle.  The 
changes  are  made  by  turning  knurled  knob  P.  The  feed  is 
taken  from  a  positive  connection  with  gear  J,  through  the 
change  mechanism  and  a  worm  and  worm-gear  connection  for 
the  rack-pinion.  The  worm-gear  drives  the  rack-pinion 
through  a  friction  clutch,  operated  by  quick  return  lever  T. 
Lever  W  operates  the  positive  clutch  shown,  which  can  be 
disengaged  when  it  is  desired  to  use  a  hand  worm  feed. 

The  head  is  firmly  gibbed  on  the  radial  arm,  and  may  be 
adjusted  in  and  out  by  rack  and  pinion  actuated  by  a  hand- 
wheel.  It  is  locked  in  position  by  clamp  screw  and  lever  U. 
It  will  be  noted  that,  in  accordance  w-ith  their  usual  prac- 
tice, the  builders  have  enclosed  all  the  gearing,  thereby  pro- 
tecting both  the  operator  and  the  mechanism  from  injury. 
This  construction  also  minimizes  the  number  of  bolted-on 
bearings,  and  gives  a  pleasing  appearance  of  neatness  and 
simplicity  to  the  design. 

This  machine  will  be  furnished  with  a  square,  round,  plain 
swlveling,  worm  swiveling,  round  tilting,  square  box  or  square 


SENECA  FALLS  MOTOR  DRIVE  FOR  "STAR" 

LATHES 
The  Seneca  Falls  Mfg.  Co.,  330  Water  St.,  Seneca  Falls, 
N.  Y.,  has  recently  brought  out  a  new  type  of  motor  drive  for 
its  9-  and  11-inch  "Star"  lathes.  This  new  arrangement  is 
shown  in  the  accompanying  illustration.  The  advantage  of 
this  type  of  motor  drive  over  other  methods  employed  is  in  its 
adaptability  to  the  varying  conditions  imposed  by  the  users 
of  small  engine  lathes,  as  they  ask  for  motors  for  all  kinds 
of  electric  current.  For  this  reason  the  drive  has  been  de- 
signed so  as  to  use  any  kind  of  constant  or  variable  speed 
motor.  Preferably,  it  should  be  non-reversible,  and  with  a 
speed  of  1,000  to  2,000  revolutions  per  minute.  This  drive 
may  be  easily  attached  to  a  lathe.  A  pulley  on  the  motor  of 
the  proper  size  transmits  the  power  by  belt  to  a  countershaft 
pulley  that  runs  constantly  in  one  direction.  A  belt  is  also 
used  to  transmit  motion  from  the  countershaft  to  the  lathe 
spindle.  Means  are  provided  for  quickly  tightening  these 
belts  so  that  they  can  be  kept  at  the  proper  tension  until 
worn  out,  without  shortening  them.  Experience  has  proved 
that  this  method  of  driving  small  lathes  has  advantages  over 
rigid  gearing  and  chain  belt  drives,  as  the  use  of  belts  will 
often  prevent  damage  to  both  motor  and  lathe.  Starting, 
stopping,  and  reversing  the  rotation  of  the  lathe  spindle  is 
controlled  by  a  shifting  bar  placed  horizontally  above  the 
lathe  within  easy  reach  of  the  operator.  When  this  bar  is 
in  the  central  postion,  the  lathe  is  stationary.  By  shifting 
it  to  the  left,  a  forward  motion  is  imparted  to  the  lathe  spin- 
dle, while  shifting  it  to  the  right  gives  a  reverse  movement. 


SmaU  Lathe  eqtaipped  -^-ith  the  New  Seneca  Falls  Motor  Drive 

The  driving  mechanism  consists  of  friction  clutches  and  gears 
for  reversing  the  motion,  which  are  encased  and  run  in  a  bath 
of  oil.  This  mechanism  is  simple  in  its  construction  and  it 
is  not  liable  to  damage  or  disarrangement.  The  bearings  are 
thoroughly  lubricated  by  oil  rings. 


LELAND  SENSITIVE  MULTI-SPINDLE  DRILL 
The  accompanying  half-tone  illustrations  show  a  front  and 
rear  view  of  a  four-splndle  sensitive  drill  press  built  by  W.  H. 
Leland  &  Co.,  Worcester,  Mass.  This  machine  is  known  as  the 
Leland  "sensible"  sensitive  drill  press,  and  in  its  design  sev- 
eral new  and  interesting  features  have  been  introduced.  Chief 
among  these  features  are  the  arrangement  for  obtaining 
proper  belt  tension,  the  variable  lever  ratchet  feed  for  the 
spindle,  the  arrangement  of  positive  spindle  stops,  and  the 
general  design  of  the  frame  and  the  table,  which  makes  it 
possible  to  obtain  the  maximum  of  strength  without  giving 
the  machine  a  clumsy  or  unattractive  appearance.     The  ma- 


December,  1909 


MACHINERY 


331 


chine,  however,  is  very  heavy  In  comparison  with  ihe  general 
type  of  these  machines,  It  being  about  2r)0  pounds  heavier 
than  some  other  machines  of  its  class.  This  aiiditionai  metal 
has  been  distrilnited  with  care,  so  as  to  put  it  in  such  places 
where  it  will  render  the  machine  more  cfllcient. 

As  will  bo  seen  in  Fig.  2,  the  machine  is  provided  with 
loose  and  fast  pulley  drive  for  the  main  driving  shaft  in  the 
rear.  The  loose  pulley  is  made  smaller  than  the  tight,  to 
relieve  the  tension  on  the  belt  when  the  machine  is  not  run- 
ning. On  the  main  driving  shaft  are  placed  the  four-step 
cone  pulleys  from  which  the  power  Is  transmitted  to  the 
upper  horizontal  driving  shafts  and  from  there  in  the  usual 
manner  to  the  vertical  spindles.  The  arrangement  for  obtain- 
ing the  proper  belt  tension  on  the  vertical  belts  between  the 
cone  pulleys  as  well  as  on  the  horizontal  bolts  from  the  pul- 
leys which  drive  the  vertical  spindles,  is  of  especial  interest. 
As  shown  in  Fig.  2  the  frame,  or,  as  it  has  been  commonly 
called,  the  "goose-neck,"  of  the  Individual  drills,  is  of  a  trlan- 


for  the  cone  and  driving  pulleys  are  directly  connected  with 
the  screw,  they  will  consequently  move  outward  or  Inward, 
as  the  case  may  be.  Owing  to  the  fact  that  the  thrust  on 
the  screw  Is  taken  in  a  direction  such  that  the  axis  of  the 
screw  bisects  the  angle  between  the  vertical  and  horizontal 
belt  pulls,  the  tension  on  both  of  the  belts  will  adjust  Itself 
automatically  so  that  it  will  be  of  the  same  amount  in  each, 
this  being  possible  on  account  of  the  socket  joint  in  the  main 
column  which  takes  the  thrust.  When  the  bearings  have 
taken  their  proper  location,  the  bracket  carrying  them  is 
clamped  in  position  In  the  slot  in  the  back  of  the  frame,  by 
moans  of  the  handle  already  referred  to.  This  means  for 
tightening  the  belts  is  both  convenient  and  efficient.  It  is 
qui('kly  operated  and  it  equalizes  the  tension  on  both  belts 
automatically.  When  small  holes  are  drilled  and  less  belt 
tension  is  required,  the  belts  may  be  slackened.  When 
heavier  drilling  Is  to  be  done,  it  is  but  a  moment's  work  to 
again  get  heavier  tension  on  the  belts. 


Fig.  1.    Sensitive  Four-apindle  DrUl,  biillt  by  W.  H,  Leland  &  Co.. 
^Vorcester,  Masa. 

guiar  construction,  that  is,  it  is  provided  with  two  braces  in 
the  back  so  placed  that  the  belt  tension  from  the  two  belts 
will  largely  strain  these  braces  as  compression  members,  thus 
insuring  the  maximum  strength. 

At  the  back  where  these  two  braces  join,  the  frame  Is  pro- 
vided with  a  slot,  the  sides  of  which  may  be  brought  together 
or  tightened  by  means  of  the  handle  shown  in  Fig.  2,  im- 
mediately below  the  pulley  transmitting  power  to  the  vertical 
spindle.  The  bearings  for  the  upper  cone  pulleys  and  the 
pulley  driving  the  spindle  arc  held  in  this  slot,  and  are  sup- 
ported by  a  screw  which  enters  into  an  elongated  nut  pro- 
vided with  a  hand-wheel,  as  shown,  between  the  two  braces. 
The  end  of  the  elongated  nut  rests  in  a  socket  in  the  back 
of  the  main  column  of  the  frame  or  goose-neck.  When  the 
binding  handle  mentioned  Is  loosened  and  the  hand-wheel 
operated,  the  screw  is  moved  either  out  or  in,  according  to 
the  direction  of  rotation  of  the  wheel,  and  as  the  bearings 


Fig.  2. 


Rear  View  of  Leland  Sensitive  Drill,  showing  Driving 
Arrangement 


The  main  driving  shaft  is  provided  with  a  bearing  in  the 
center,  as  well  as  at  each  end,  in  order  to  maintain  perfect 
alignment;  and  at  the  top  of  the  spindle,  a  bearing  Is  pro- 
vided at  each  end  of  the  spindle  pulley.  It  will  be  seen  In 
Fig.  1  that  apparently  the  pulley  on  the  vertlcaj  spindle  is 
wider  than  necessary.  As  a  matter  of  fact,  this  pulley  is 
actually  a  drum,  and  the  extra  width  Is  required  on  account 
of  the  swinging  action  of  the  driving  pulley  when  adjusted 
for  belt  tension.  The  width  of  the  belts  used  is  IV*  Inch,  but 
the  spindle  pulley  is  more  than  twice  the  width  of  the  belt. 
This  permits  the  belt  to  assume  a  normal  position  on  the 
pulley  when  the  shaft  in  the  back  is  moved  either  up  or  down, 
as  required. 

The  machine  Is  built  in  two  styles,  one  having  all  ball-benr- 
ingo,  while  the  other  is  provided  with  bearings  with  Inserted 
bushings,  these  latter  being  made  of  Parsons  white  brass. 
All  the  bearings  on  the  machine  when  provided  with  Inserted 
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bushings  are  ring-oiled  with  the  exception  of  the  vertical 
bearings,  which  are  equipped  with  felt  storage  for  the  oil. 
The  bushing  bearings  are  superior  in  many  respects  to  the 
usual  plain  babbitted  bearings.  When  ball-bearings  are  used, 
the  belts;  of  course,  run  in  oil  and  the  bearings  are  dust- 
proof. 

The  base  of  the  machine  is  of  a  box-shaped  section  and  the 
top  of  the  base  onto  which  the  individual  drill  frames  are 
bolted  is  also  made  of  a  box  section,  which  maintains  the 
truth  of  the  surface  onto  which  the  frames  are  bolted,  a 
feature  which  Is  highly  Important  if  accuracy  Is  expected. 
The  table  of  the  machine  is  heavily  ribbed  on  the  under  side 
in  a  manner  very  similar  to  that  of  a  surface  plate;  this  Is 
indicated  both  In  Figs.  1  and  2.  This  method  of  ribbing  is 
very  necessary  on  a  machine  of  this  type,  where  accurate 
work  is  to  be  performed.  Often  the  tables  of  sensitive  drill 
presses  are  not  strong  enough  to  carry  the  heavy  weight  of 
the  work  with  its  drill  jig,  when  placed  on  one  corner  of 
the  table,  without  springing  to  some  extent,  and  in  such  cases 
it  is,  of  course,  impossible  to  drill  a  hole  that  is  at  right 
angles  to  the  base  surface  of  the  work.  The  table  is  raised 
and  lowered  by  an  elevating  screw  which  is  stationary  and  en- 
gages with  a  revolving  nut  hand-wheel,  the  thrust  being  taken 
by  a  ball-bearing.  It  Is  not  necessary  to  cut  a  hole  in  the 
floor  in  order  to  get  the  extreme  range  of  the  vertical  move- 
ment of  the  table.  A  groove  is  provided  around  the  edge  of 
the  table  for  oil  or  other  drilling  compound. 

It  will  be  seen  in  Fig.  1  that  a  foot- 
treadle  Is  provided  on  both  sides  of  the 
machine,  so  that  the  shipper  may  be 
operated  by  the  foot  from  either  side, 
according  to  the  position  of  the  oper- 
ator. A  locking  arrangement  consisting 
of  a  latch  which  holds  the  shipper  posi- 
tively in  position  when  once  operated, 
is  provided.  This  locking  arrangement, 
however,  does  not  prevent  the  shipper 
from  returning  to  its  original  position 
when  the  foot-treadle  Is  again  pressed, 
but  It  locks  It  In  the  position  to  which 
it  has  been  brought  by  the  last  opera- 
tion of  the  shipper  treadle. 

The  sliding  head  Is  held  at  any  de- 
sired position  on  the  face  of  the  column 
by  a  binder  on  the  side  of  the  head. 
An  Interesting  feature  In  the  design  of 
the  head  Is  the  ratchet  feed  employed. 
The  feed  is  by  a  lever,  as  usual,  which  is 

of  sufficient  diameter  and  length  to  allow  of  heavy  feeds  for 
large  drills.  By  means  of  a  slight  twist  of  the  handle,  the 
ratchet  pawl  Is  brought  out  of  engagement  with  any  one 
groove  in  the  ratchet  collar,  and  brought  into  engagement 
with  the  next  groove,  the  engagement  being  positive  as  long 
as  there  is  no  twisting  action  on  the  handle.  This  design  is 
very  simple,  but  handy  and  efficient.  The  lever  can  be  moved 
quickly  from  a  short  to  a  long  leverage,  and  can  be  locked, 
if  required,  in  any  position,  but  the  tension  on  the  spring 
employed  In  the  ratchet  feed  device  provides  enough  pressure 
to  ordinarily  hold  it  in  any  position.  The  lever  Is  knurled 
on  the  end  sufficiently  to  get  a  good  grip. 

On  the  side  of  the  spindle  a  positive  stop  arrangement  is 
provided.  This  device  is  made  in  two  styles.  The  regular  style 
consists  of  a  screw  provided  with  Iwo  nuts,  one  of  which  acts 
as  a  check  nut  binding  the  other  on  the  screw  on  which  they 
are  both  mounted.  The  nuts  abut  against  a  projection  of  the 
head  when*  the  spindle  is  brought  down.  This  stop  Is  posi- 
tive and  can  be  adjusted  for  very  fine  differehces  In  measure- 
ments when  required.  It  is  set,  of  course,  by  means  of  a  scale 
or  standard  measuring  blocks.  The  special  type  of  stop  con- 
sists of  a  micrometer  stop  arrangement  which  makes  it 
possible  to  take  actual  measurements  directly,  without  the 
use  of  a  scale.  The  screw  on  which  the  stop  nuts  are 
mounted  has.  In  this  case,  been  milled  away  nearly  to  Its 
center,  and  on  the  flat  surface  thus  provided  a  scale  Is  gradu- 
ated, on  one  side  of  the  center  line  in  tenths,  and  on  the 
other  side  In  fourths,  of  an  Inch.  A  graduated  micrometer 
collar  is  then  provided  on  the  screw,  by  means  of  w-hlch  It  is 


possible  to  take  any  measurements  varying  by  thousandths  of 
an  Inch.  The  micrometer  screw  is  adjustable  in  its  end  bear- 
ings, so  that  It  can  be  brought  up  or  down  as  required,  in 
order  that  readings  for  different  depths  of  drilled  holes  may 
be  made  to  start  at  zero.  The  thread  of  the  micrometer 
screw  Is  a  ratchet  thread  being  made  like  a  square  thread 
on  one  side,  and  with  an  angle  on  the  other.  As  the  square 
side  of  the  thread  takes  the  thrust,  this  makes  a  very  strong, 
positive  and  durable  stop. 

The  machine  is  furnished  with  from  one  to  four  spindles, 
as  required,  and  it  will  drive  to  their  full  capacity,  high- 
speed drills  up  to  29/32  Inch  in  diameter,  these  drill  sizes 
regularly  having  a  No.  2  Morse  taper  shank,  the  spindle  being 
provided  with  a  No.  2  Morse  taper  socket. 

The  general  dimensions  of  the  machine  are  as  follows:  The 
distance  from  the  face  of  the  column  to  the  center  of  the 
spindles  is  7  inches  and  the  distance  between  the  spindles  9 
inches.  The  maximum  distance  from  the  lower  spindle  end 
to  the  table  Is  24  Inches,  and  It  is  possible  to  bring  the  spindle 
clear  down  to  the  table.  The  vertical  adjustment  of  the 
spindle  head  Is  11  Inches,  and  that  of  the  table  12  Inches; 
the  vertical  feed  of  the  spindle  Is  5  inches.  The  dlatneter  of 
the  spindle  pulley  Is  4  inches.  The  working  surface  of  the 
table  for  the  4-spindle  machine  Is  11  x  41  inches,  the  outside 
of  the  table  being  14  x  44  Inches.  The  tables  of  the  one-,  two- 
and  three-spindle  machines  are,  of  course,  proportionally 
smaller.    The  diameter  of  the  main  driving  pulley  Is  8  inches 


Fig.  1.    The  Acme  Turret  liathe 

and  Its  face  2%  Inches  for  the  four-spindle  machine.  The 
floor  space  required  for  the  same  machine  Is  33  x  48  inches 
and  the  weight  is  1,230  pounds. 


THE   ACME  TURRET  LATHE 

The  turret  lathe  or  screw  machine  herewith  illustrated  and 
described  Is  the  product  of  a  new  firm,  the  Acme  Machine 
Tool  Co.,  of  Cincinnati,  O.  The  machine  gives  evidence  on 
the  first  inspection  of  having  been  designed  to  meet  the  de- 
mand for  a  high  grade,  powerful  tool,  for  use  with  high- 
speed steel.  This  is  evidenced,  for  instance,  by  the  fact  that 
the  head-stock  is  cast  solid  with  the  bed,  and  by  the  pro- 
vision of  a  wide-faced,  three-step  cone  with  a  friction  clutch 
back-gear  drive.  The  clutches  are  so  arranged  that  the  spin- 
dle can  be  stopped  by  throwing  the  operating  lever  to  the 
middle  position.  The  deep  chip  pan  should  also  be  noted. 
This  will  hold  a  liberal  quantity  of  chips  and  oil,  making  it 
unnecessary  to  be  constantly  cleaning  It  out  when  taking 
rapid  reduction  cuts  on  steel. 

The  spindle  runs  In  ring  oiling  babbitted  bearings  of  ample 
size.  The  end  thrust  Is  taken  at  the  front  bearing,  thus 
avoiding  danger  of  binding  or  loosening  from  the  unequal 
expansion  of  the  steel  spindle  and  the  cast  iron  bed.  The 
automatic  chuck  is  forged  solid  on  the-  end  of  the  spindle, 
reducing  the  overhang,  and  supporting  the  collet  firmly  at 
its  extreme  outer  end.  A  master  collet  is  furnished  with 
each  machine,  together  with  one  set  of  bushings  for  stock  of 
the  largest  capacity   of  the   spindle.     The   chuck   and   stock- 
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foeiling  lovor  is  pliiceil  wilhln  easy  reach  oC  (he  oporiUov. 
Special  attention  has,  in  fact,  been  given  to  the  location  of 
all  the  hand  wheels,  levers,  etc.,  to  permit  easy  manipulation 
without  requiring  the  operator  to  shift  ills  position. 

Interesting  details  of  the  turret  slide  mechanism  are  shown 
in  Figs.  3  and  4.  The  turret  A  is  hexagonal  In  form  and  is 
provided  with  tapped  holes  for  attaching  tools  to  the  face, 
in  addition  to  the  regular  holes  with  the  binder  bushings.  A 
hole  of  llie  same  diameter  as  those  in  the  turret  is  bored 
through  the  turret  stem  B,  thus  allowing  long  work  to  be 
turned  with  short  stiff  tools.  The  tool  clearance  over  the 
top  of  the  slide  is  made  extra  large  to  permit  the  use  of 
large  dies  and  turret  tools,  while  the  slide  itself  is  made 
wide  to  give  rigidity  to  the  turret  and  tools.  This  will  be 
seen  In  Fig.  4. 

Taper  gibs  C  and  C.  also  shown  in  Fig.  4,  adjust  the  slide 
horizontally,  while  the  slide  bed  has  interposed  between  it 
and  the  top  of  the  bed,  the  taper  shim  D,  which  by  means 
of  screws  E,  E,  can  be  adjusted  forward  or  back  so,  as  to 
raise  or  lower  the  turret.  These  two  adjustments,  working 
in  combination,  serve  to  preserve  the  alignment  of  the  turret 
holes  with  the  spindle.     An  interesting  point  in  the  construc- 


The  neck  of  the  turret  contains  a  bronze  sleeve  F,  wliich  Is 
keyed  to  it,  and  thu.s  revolves  with  it.  This  is  bored  taper 
to  form  a  seat  for  the  binding  bolt  li.  By  adjusting  nut  O, 
I  ho  turret  may  be  held  to  its  seat  with  any  desired  degree 


Fig.  2.    Rear  Vie'w  of  Machine,  showing  Feed  Meehainr 

tion   of  the   taper   shim   D   will   be   noticed   in   Fig.   3.     The 
points  of  screws  E  bear  on   inclined  surfaces,  so  that  when 


SECTION  THROUGH  CENTER  OF  TURRET 


SECTION  THROUGH   LOCK  BOLT   AND   FEED  STOP 


Fig.  8.    Longitudinal  Sections,  showing  Turret  Indexing  and  Peed 
Mechanisms 

the  turret  slide  bed  is  raised  from  the  bed  of  the  machine, 
slilm  7)  ^'iM's  Willi  il.  Iieirif,'  licld  without  danger  of  droppinir 
loose. 


Pig.  4.    The  Peed  and  Automatic  Stop  Motions 

of  freedom,   irrespective  of  the  action  of  the   regular  clamp 
handle. 

The  turret  revolving  mechanism  is  shown  most  plainly  in 
the  lower  view  of  Fig.  3.  As  the  turret  slide  nears  the  limit 
of  its  backward  movement,  the  roll  on 
the  end  of  lock  bolt  lever  J  runs  up  the 
incline  of  tumbler  A',  thus  withdrawing 
the  turret  lock  bolt  L  against  the  pres- 
sure of  spring  M.  When  L  has  been 
withdrawn,  pawl  N  engages  one  of  six 
hardened  pins  0  driven  into  the  neck 
of  the  turret  (see  upper  view)  and  thus 
revolves  the  latter.  At  the  conclusion 
of  the  indexing  at  the  extreme  end  of 
the  stroke,  the  roller  at  the  end  of  J 
runs  off  the  back  side  of  tumbler  K, 
locking  the  turret  in  position  again.  As 
the  slide  comes  forward  for  its  next 
cut,  the  tumbler  K  tips  down  out  of  the 
way  of  J,  and  pawl  N  snaps  in  back  of 
the  next  pin  0,  both  being  thus  in  posi- 
tion to  index  again  on  the  next  return 
movement. 

Details  of  the  turret  feed  mech- 
anism are  shown  in  both  Figs.  3 
and  i.  An  independent  stop  is  provided  for  each  face 
of  the  turret.  Bushing  F,  already  mentioned,  has  bevel  gear 
teeth  cut  on  it  meshing  with  a  corresponding  bevel  gear  P, 
which,  by  means  of  the  shaft  to  which  it  is  pinned,  revolves 
the  stop  cylinder  Q.  This  latter  carries  a  series  of  six  stop 
screws  K,  which  are  thus  brought  successively  into  position 
in  line  with  the  stop  screw  abutment  S.  The  striking  of  the 
stop  screw  against  this  abutment  first  throws  out  the  auto- 
matic feed  (if  it  is  engaged),  and  then  brings  up  against  a 
positive  stop  immediately  afterwards.  This  permits  using  the 
automatic  feed  in  turning  up  to  a  shoulder,  which  may  then 
be  finished  by  hand,  allowing  the  cut  to  run  out  until  the 
face  has  been  smoothed  up.  The  abutment  S  is  pinned  to  a 
rod  T,  carrying  a  collar  engaging  the  trip  U,  by  means  of 
which  the  power  feed  Is  thrown  out.  Lever  V  is  used  for 
throwing  the  feed  out  or  in  by  hand.  Also  pinned  to  T  is  the 
handle  W,  which  permits  abutment  8  to  be  swung  around 
out  of  the  way  of  the  stop  screws,  so  as  to  feed  beyond  the 
positive  stop,  should  occasion  so  require. 

The  power  feed  is  driven  positively  from  the  spindle  by 
gearing  enclosed  in  the  case  shown  at  the'  right  of  Fig.  2. 
This  gearing  provides  four  changes  of  feed,  controlled  by  a 
handle  extending  over  the  rear  head-stock  bearing.  This 
power  feed  may  be  attached  to  the  machine  after  it  is  pur- 
chased, if  desired  by  the  user,  without  additional  machining. 
The  cross-slide  is  provided  with  a  large  graduated  dial 
and  positive  stops.  It  has  a  hand  longitudinal  adjustment 
by  means  of  the  hand-wheel,  bevel  gears  and  screw  shown 
on  the  front  of  the  bod.  This  screw  runs  In  a  bronze  nut 
screwed  to  the  flat  gib  of  the  cross-slide,  and  is  protected 
from  chips  and  dirt  by  means  of  steel  tubing.  Power  feed 
will  be  supplied  for  this  cutoff  if  desired. 

A  double  taper  friction  counlcrshari   of  improved  design   Is 
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supplied.  The  construction  of  the  clutch  is  shown  in  Fig.  5. 
TTie  shaft  A,  has  keyed  to  it  the  driving  sleeve  B,.  Interlock- 
ing with  projections  on  this  sleeve,  but  free  to  slide  on  the 
shaft,  is  a  friction  clutch  C,.  Bearing  sleeve  Di  is  a  sliding 
fit  in  the  hub  of  pulley  E^  and  revolves  on  driving  sleeve  B,. 
It  is  provided  with  a  large  oil  chamber  holding  enough  lubri- 
cant to  run  a  month  or  more  without  refilling.  When  thim- 
ble Ji  is  pressed  toward  the  left,  levers  Ki,  of  which  one  only 
is  shown,  operate  to  engage  the  friction  surfaces  of  E^  and  Ci 
In  a  perfectly  obvious  manner.  Ample  adjustment  for  wear 
is  provided  by  loosening  screw  Hi  and  turning  nut  F,  to  bring 


Fig.  5.    Detail  of  Countershaft  Clutch  Construction 

the  pulley  into  closer  engagement  with  the  cone  surface  of 
d.  This  construction  will  be  appreciated  by  mechanics  who 
have  had  to  dismantle  the  counter-shaft  and  face  of  the  hub 
of  the  pulley,  in  order  to  get  more  adjustment. 

The  machine  illustrated  is  provided  with  chuck  and  stock 
feed,  and  power  feed  for  the  turret  slide.  It  may  be  pur- 
chased without  these  attachments,  however,  either  of  which 
may  be  added  at  a  later  time  without  requiring  any  further 
machine  work  on  the  lathe.  The  same  is  true  of  a  power 
feed  to  the  cut-off  slide,  which  will  also  be  provided  for  work 
which  requires  it. 


WELLS  IMPROVED  WIRE  FEED 

The  accompanying  illustration  shows  an  improvement  which 
has  been  introduced  on  the  hand  screw  machine  made  by  the 
F.  E.  Wells  &  Son  Co.,  Greenfield,  Mass.  The  advantage  of 
this  wire  feed  is  that  a  single  lever  movement  takes  care  of 
all  operations  and  movements  of  the  various  parts  necessary, 
incAiifi'ng  the  opening  of  the  chuck,  the  feeding  of  the  stock 
forward,  avnd  the  closing  of  the  chuck.     It  is  not  necessary 


Improved  ^Vise  Feed  Mechanism,  made  by  the  F.  E.  Wells  &  S  on  Co., 
Greenfield,  Mass.  , 

to  fasten  a  dog,  collar,  or  other  device  to  the  stock,  as.!  is  the 
case  with  the  ordinary  type  of  wire  feed.  The  operation  of 
the  device  is  briefly  as  follows:  When  the  lever  C  is  culled 
forward,  the  two  fingers  D,  which  are  provided  with  cam  sur- 
faces on  their  inner  faces,  are  given  a  slight  turn  so  that:  they 
grip  the  stock  between  them.  By  means  of  the  pantograph, 
or  "Jacob's  ladder"  arrangement  shown  at  A,  the  bracket 
holding  the  fingers  D  is  made  to  move  through  a  distance 
very  much  greater  than  that  of  the  movement  of  the  lever,  c, 
so  that  a  considerable  length  of  stock  may  be  fed  in  by  a 
comparatively  short  movement  of  the  feed  lever.    When  the 


lever  C  is  moved  back  after  the  stock  has  been  pulled  for- 
ward, the  fingers  are  again  opened  and  are  ready  to  take  a 
new  hold  on  the  stock  as  soon  as  the  handle  C  is  again  oper- 
ated forward.  At  the  same  time  that  the  fingers  are  released 
and  moved  back,  the  bracket  immediately  above  the  handle  C 
which  is  provided  with  a  yoke  engaging  with  the  chuck  clos- 
ing collar,  is  moved  backward,  and  the  chuck  is  closed,  so  that 
thus  all  the  operations  of  feeding  the  stock  forward  and  the 
opening  and  closing  of  the  chuck  are  accomplished  by  a  slight 
movement  of  a  single  lever,  without  any  additional  manipu- 
lation. The  disk  shown  at  B  is  a  guide  for  the  stock  and 
can  be  adjusted  for  different  diameters. 


SPRINGFIELD  PNEUMATIC  PRESS 

The  illustration  shows  an  ingenious  press  for  shop  use  made 
by  the  Springfield  Machine  Tool  Co.,  631  Southern  Ave.,  Spring- 
field, O.  It  is  intended  for  general  shop  use  in  the  insertion 
and  removal  of  heavy  arbors,  and  in  making  the  press  fits  met 


Pneumatic  Press  ^^ath  Automatic  Intensifier 

with  in  machine  building.  It  is  an  improved  design  of  the 
machine  shown  in  the  department  of  New  Machinery  and  Tools 
of  the  August,  1908,  number  of  Machineet. 

This  machine  operates  by  air  pressure,  either  direct  or  in- 
tensified, as  will  be  described.  It  consists  primarily  of  two 
heavy  frame  castings,  upper  and  lower,  held  together  by  the 
strong  screws  shown  on  each  side.  The  construction  of  the 
lower  base  permits  a  large  wheel  up  to  38%  inches  in  diam- 
eter to  be  placed  between  the  screws.  The  opening  permits 
the  work  to  be  pushed  into  place  instead  of  being  lifted  off 
as  would  often  be  necessary  if  a  circular  opening  only  were 
provided.  The  two  upright  screws  support  the  upper  frame 
on  the  nuts  shown.  These  are  adjustable  so  that  the  upper 
frame  can  be  lowered  or  raised  to  agree  with  the  height  of 
work  being  operated  upon. 

As  stated,  the  press  is  operated  pneumatically.  The  piston 
is  15  inches  in  diameter  with  a  stroke  of  8  inches.  With  an 
initial  pressure  of  SO  pounds  this  gives  a  pressure  on  the  work 
of  7  tons  when  direct  air  pressure  is  being  used.     For  work 
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requiring  a  greater  effort,  the  automatic  pump  meeliunism. 
shown  mounted  on  the  top  ot  the  upper  fi-iime.  Is  used.  This 
Is,  in  effect,  a  comiircssed  air  engine  driving  an  air  compres- 
sor capable  of  giving  a  maximum  pressure  ot  225  pounds 
against  the  ir)-inch  piston,  giving  a  pressure  on  the  work  of 
about  20  tons. 

All  the  movements  of  the  press  are  controlled  by  the  valve 
shown   at   the   right-hand   side   of   the   upper   frame.     In   one 


iiiK  liiarliiiie  does  to  an  uprigliL  drill  press.  Tiic  llluKlralidu 
shows  the  machine,  which  consists  merely  of  an  arm  wliicii 
can  be  mounted  in  any  convenient  manner,  for  example,  ou 
a  post  or  on  the  wall  of  the  building  In  which  the  machine 
is  used.  The  working  parts  ot  tlie  machine  are  mounted  on 
the  arm  which  is  provided  witli  a  Joint  at  about  one-half  of 
the  distance  of  the  spindle  from  the  wall.  The  arm  is  ot 
such    proportions    that    the    screw-driving    spindle  can     be 

brought  to  a  maximum  distance 
ot  7  feet  from  the  post,  and  owing 
to  the  Jointed  construction,  the 
arm  may  be  swung  around  so  that 
the  spindle  can  be  placed  in  any 
position  within  the  circumfer- 
ence of  a  14-foot  diameter  circle. 


1'*"^^^:;,^           jt        ^''^BA           JL^^^^^^^H^^HF^t'S^^^B^V  except  for  a  small  area  close  to 

T       '~*'^^^&*    -iB/'l           Jlf  ^^^^^^^fj^*^  ff  the  post. 

I           ^^^v-JdiksKiix.       ifiw                  .^m            Q  '^'^®  spindle   of   the   machine   is 

_JLi^S^iBtii**lul              .^^  ■           ■  spring  counterbalanced  so  that  it 

is  automatically  raised  as  soon  as 
the  operating  lever  is  released. 
In  operation,  the  screws  are  sim- 
ply thrown  into  the  pan  or  hopper 
shown  at  the  top  in  the  illustra- 
tion. The  work  is  then  placed  in 
such  a  position  that  the  spindle 
end  can  reach  the  place  where  it 
is  desired  to  drive  the  screw.  The 
operator  holds  the  feed  lever  in 
in  one  hand  and  places  the  other 
'  on  the  head  of  the  machine  so  as 

Radial  Automatic  Screw  Driving  Machine,  built  by  Reynolds  Machinery  Co..'  Moline.  111.  try  be  able  tO  SWlUff  it  Quicklv    into 


position  of  this  handle,  the  piston  is  raised,  and  in  the  next 
position  the  initial  air  pressure  is  admitted  above  the  cylin- 
der. Should  this  not  be  sufficient  to  drive  the  work  together, 
the  handle  is  moved  to  the  third  position,  which  automati- 
cally starts  the  pump,  gradually  increasing  the  pressure  to  the 
desired  point.  A  gage  is  furnished  so  that  the  operator  may 
know  at  all  times  what  pressure  is  being  applied  to  the  work. 
The  distance  between  the  upright  screws  is  38%  inches. 
The  maximum  distance  of  the  plunger  at  its  topmost  position 
to  the  bottom  of  the  base  is  42  Inches.  The  machine  requires 
a  floor  space  of  24  by  48  inches. 


REYNOLDS  RADIAL  SCREW  DRIVING  MACHINE 

In  the  .January,  1909.  issue  of  MACiiiM-.itT  an  automatic 
screw  driving  machine  built  by  the  Reynolds  Machinery  Co., 
Moline,  111.,  was  illustrated  and  described.  The  accompany- 
ing illustration  shows  another  machine  built  by  this  company. 


the  desired  position.  He  then  depresses  the  lever  as  SLon  as 
the  spindle  comes  in  the  desired  position,  thereby  starting  the 
screw.  The  spindle  runs  at  about  SOO  revolutions  per  minute, 
so  that  the  screws  are  driven  in  place  practically  instantly. 
The  size  of  the  machine  shown  in  the  half-tone  is  capable  of 
driving  screws  up  to  No.  20,  4  inches  long.  The  magazine,  the 
friction-driven  spindle,  chuck,  hopper,  etc.,  are  of  the  same  de- 
sign as  that  successfully  used  in  the  stationary  type  of  ma- 
chine previously  described. 

The  machine  is  built  to  deliver,  if  necessary,  3  horse-power 
to  the  spindle,  thus  providing  ample  power  for  the  largest 
screw  within  Its  capacity.  It  may  be  driven  either  from  ,the 
line-shaft,  counter-shaft,   or  by  individual  motor. 


NEWTON  CYLINDER  BORING  MACHINE 
A  new  design  of  cylinder  boi'ing  machine,  which  has  been 
adopted  as  a  standard   by   its  builder,   the  Newton  Machine 
Tool  Works,   Inc.,   Philadelphia,   Pa.,   is   shown   in   the  acconi- 


f'lg.  1.     Pi'ont  View  of  the  Latest  Desigrn  of  Newton  Cylinder  Borlnsr  Machine 


Which  is  the  latest  addition  to  the  line  of  screw  driving  ma- 
chines manufactured  by  the  firm.  This  machine  covers  a 
range  of  work  for  which*  the  regular  stationary  type  shown 
with  the  previous  description  is  not  available,  and  bears  the 
sariiu  relation  to  the  regular  or  upright  type  as  a  radial  drlll- 


panying  engravings.  This  machine,  as  is  evident  after  an 
examination  of  the  illustrations,  is  exceptionally  massive. 
The  spindle  Is  8  liichos  in  diameter  and  lis  bearings,  both  in 
the  driving  head  and  outer  support,  are  amply  largo  to  insure 
rigidity   and    a   minimum   ot   wear.     The   particular   machine 
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illustrated  is  intended  to  be  driven  by  a  variable  speed  motor 
which  will  be  belted  to  the  single  driving  pulley  shown  at  the 
rear  of  the  machine  in  Pig.  2.  From  the  shaft  on  which  this 
pulley  is  mounted,  the  motion  is  transmitted  by  spur  gears  to 
a  driving  worm  meshing  with  a  large  worm-wheel  which  is 
mounted  on  a  sleeve  that  revolves  in  bearings  at  each  end  of 
the  head.  This  sleeve,  which  is  33  inches  in  length,  transmits 
fhe  motion  to  the  boring-bar.  The  driving  worm  is  of  hard- 
ened steel,  while  the  worm-wheel  is  of  cast  iron  with  an  outer 
ring  of  bronze.  The  worm  is  provided  with  roll  thrust  bear- 
ings, and  it  has  a  triple  thread  of  6-inch  lead.     The  bearing 


repair  shops,  and  in  manufacturing  plants  where  light  metal 
work  is  handled,  as  well  as  in  all  other  places  where  there 
is  a  considerable  amount  of  light  drill  press  work.  The  ar- 
rangement of  the  drill  is  rather  ingenious  and  novel.  As 
shown  in  the  illustration,  the  drill  is  mounted  directly  on 
the  motor  casing,  the  main  driving  shaft  passing  up  through 
the  inside  of  the  column,  and  transmitting  the  power  by 
means  of  a  round  belt  on  a  three-step  grooved  pulley,  a  small 
idler  being  provided  to  furnish  the  required  contact  of  the 
belt  with  the  pulley,  this  being  necessary  on  account  of  the 
short  center  distance  between  the  two  grooved  pulleys.     The 


Fig.  2.    Rear  View  of  the  Newton  Cylinder  Boring  Machine 


A  Small  Drill  Press  of  Novel  Design 


sleeve  in  the  outboard  head  for  supporting  the  end  of  the  bar, 
is  of  large  diameter  and  has  a  length  of  about  20  inches.  The 
feed  motion  for  the  bar  is  transmitted  from  the  end  of  the 
driving  shaft  to  the  worm-wheel  B,  which  is  mounted  on  the 
feed  box  shaft.  From  this  shaft,  through  the  different  com- 
binations of  gears,  nine  changes  of  feed  are  obtained.  A  feed 
yoke  which  may  be  gripped  to  the  bar  at  any  point,  and  which 
is  driven  by  pinions  on  either  side  of  it  meshing  with  racks 
mounted  upon  a  supporting  bed,  serves  to  transmit  the  motion 
to  the  bar.  This  bed,  as  will  be  seen,  is  unusually  rigid.  For 
the  fast  traverse  of  the  bar  the  worm  shaft  is  connected  with 
an  idler  male  friction  gear  at  A.  The  hand-lever  C  operates 
a  friction  clutch,  controlling  the  fast  traverse  of  the  spindle 
and  also  the  tooth  clutch  that  engages  the  feed.  With  this 
design  of  drive  and  feed  it  is  possible  to  obtain  great  vari- 
ations in  the  spindle  speed,  although  the  present  machine  is 
arranged  for  from  3  to  9  revolutions  per  minute  of  the  spin- 
dle, and  for  feeds  ranging  from  0.062  inch  to  0.647  inch  per 
revolution  of  the  spindle.  The  length  of  the  feed  is  72  inches, 
and  the  distance  from  the  center  of  the  spindle  to  the  top  of 
the  work  table  is  37%  inches.  The  facing  arms  are  mounted 
on  extensions  of  the  spindle  sleeves,  permitting  adjustments 
of  the  spindle  without  interfering  with  the  arms.  If  desired, 
these  arms  can  remain  stationary  while  the  spindle  rotates. 
They  are  furnished  with  swiveling  tool-holders  which  are 
mounted  on  a  slide  having  a  reversing  power  teed.  This  ma- 
chine is  furnished,  when  desired,  with  a  counterbalance,  as 
shown,  to  equalize  the  weight  of  the  facing  arms  and  to  in- 
sure a  steady  even  motion  of  the  spindle  when  boring  and 
facing  at  the  same  time.  The  machine  has  a  capacity  for 
boring  cylinders  up  to  40  inches  in  diameter,  and  it  will  bore 
and  face  cylinders  up  to  50  inches  in  length.  When  motor- 
driven,  the  machine  requires  a  15-horse-power  motor  which 
should  have,  preferably,  a  3  to  1  speed  variation. 


HOLTZER-CABOT  UNIVERSAL  DRILL 
The  accompanying  illustration  shows  a  small  drill  made  by 
the  Holtzer-Cabot  Electric  Co.,  621  Albany  St.,  Boston,  Mass. 
This  machine  is  intended  for   use  in   garages,   machine  and 


chuck  will  take  drills  up  to  13/64   inch  diameter.     The  tool 

is  equipped  with  a  %  horse-power  motor  and  is  arranged  to 

drill   at   speeds    varying   from    800    to    2,700    revolutions    per 

minute.     Motors  are  supplied  for  any  class  of  electric  current 

supply. 

•     *     * 

NEW  MACHINERY  AND  TOOLS  NOTES 

Combined  Punch  and  Sheab  ;  Covington  Machine  Co.,  Cov- 
ington, Va.  This  is  a  punch  and  shear  of  the  type  in  which  the 
two  machines  are  set  back  to  back,  with  a  common  driving 
mechanism.  The  novelty  of  the  design  lies  in  the  provision 
of  sliding  gears  for  giving  a  choice  of  either  of  two  different 
speeds,  depending  on  the  service  demanded. 

Handt  Die  Stock:  Handy  Mfg.  Co.,  Bridgeport,  Conn.  This 
die-stock  is  intended  to  cut  a  wide  range  of  sizes  with  one  set 
of  dies,  and  without  requiring  the  use  of  special  tools  for 
adjustment.  It  is  at  the  present  made  in  four  sizes — the 
smaller  size  with  single  and  the  larger  with  double  end 
chasers,  to  give  different  pitches  for  different  diameters  of 
pipe. 

Speed  Indicator  with  Timing  Attachment:  Karl  Weiss,  30 
Woodlawn  Terrace,  Waterbury,  Conn.  This  is  a  combination 
of  watch  movement  and  speed  indicator,  which  automatically 
throws  the  worm  gear  out  of  mesh  with  the  worm  at  the 
expiration  of  any  desired  time,  up  to  three  minutes.  Its  use 
makes  the  watch  unnecessary  when  timing  shafts  and  other 
rotating  parts. 

Hand  Press:'  Standard  Machinery  Co.,  Providence,  K.  I. 
This  machine  is  of  the  vertical  slide  type,  with  a  cast  iron 
frame  mounted  on  a  table  with  legs.  The  slide  is  cast  in  one 
piece  and  has  attached  to  it  a  machine  steel  rack,  operated 
by  a  pinion  mounted  on  the  lever  shaft.  It  is  adapted  to  fine 
work  requiring  more  sensitive  action  than  is  obtainable  with 
a  hand-wheel  or  foot-treadle. 

Centrifugal  Hot  Aik  Polishing  and  Drying  Machine:  Tol- 
hurst  Machine  Works,  Troy,  N.  Y.  This  machine  is  intended 
for  cleaning  small  metal  articles  after  electro-plating.  It  has 
been  found  that  when  such  work  is  rotated  at  high  speed 
in  a  centrifugal  drier  and  subjected  to  a  blast  of  hot  air  for 
10  minutes  or  so.  a  high  polish  results.  While  the  action  is 
somewhat  obscure,  it  is  said  to  give  unusually  good  results. 

Draftsmen's  Square  and  Protr.\ctor:  D.  J.  Kelsey,  New 
Haven,  Conn.  This  protractor  is  similar  in  design  to  the 
maker's  celluloid  protractor,  but  is  made  of  sheet  steel.  The 
edges  of  the  tool  are  turned  down  to  secure  stiffness  and  to 
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provont  the  conlmt  of  brond  bcarliiR  surfaces  of  iiu'lal  with 
the  paper,  and  the  roiispqueiit  nibbing  of  dirt  into  the  draw- 
ing. The  swinginK  arm  is  graduatt'd  in  32nds  of  an  inch. 
A  vernier  rending  to  10  minutes  Is  provided. 

Hoi'iiLK  Si'iMu.i:  I'oi.isi[[\(:  ,\ni)  Huia-iNd  L.\Tiiic:  Osborn 
MI'g.  Co.,  Cleveland,  O.  This  tool  comprises  two  separate  buff- 
ing and  polishing  spindles,  mounted  in  a  single  frame,  of 
light  hut  very  rigid  construction.  Tlie  shape  of  the  front 
legs  is  such  as  to  permit  two  men  to  work  easily  on  the  same 
machine  without  interfering  with  each  other.  The  spindle 
drives  are  separate,  so  that  the  stopping  of  one  spindle  does 
not  interfere  with  the  otlier,  while  the  advantages  of  the 
double  machine  in  the  matter  of  space  economy  are  retained. 

AnjiiSTAiiLK  r)nii,i,  Jin:  G.  R.  Carlson,  3G7  Kllicott  St.,  Buf- 
falo. N.  Y.  Tins  tool  has  a  work-table  ^  inches  square, 
mounted  on  slides  having  screw  adjustments  in  both  horizon- 
tal directions,  read  by  microm(>ter  dials  graduated  to  thou- 
sandths of  an  inch.  A  drill  bushing  is  su])|iorted  by  a  verti- 
cally-adjustable overhanging  arm.  The  work-table  is  pro- 
vided with  slots  for  holding  parallels  or  stops  for  locating 
the  work.  The  device  weighs  about  ]'j  pounds,  and  should 
be  useful  in  worI<  made  in  too  snuill  quantities  to  make  a 
special  jig  jirofitable. 

Twi'NTV-iNcii  Diull:  Aurora  Tool  Works,  Aurora,  Ind.  This 
machine  is  an  improvement  over  previous  designs,  the  princi- 
pal improvement  consisting  in  increasing  tlie  strength  and 
weight  of  the  machine.  It  is  built  either  plain  or  with  back 
gears.  The  maximum  distance  between  the  spindle  and  the 
table  at  the  base  is  31  inches,  and  between  the  spindle  and 
the  regular  drill  table,  20  inches.  The  table  has  a  traverse 
of  20  inches  and  the  spindle  a  traverse  of  7  inches.  The  ma- 
chine requires  one  horse-power  for  its  drive.  The  floor  space 
occupied  is  36  by  IS  inches. 

Cahhrating  Appakatvs  fou  High  Pressure  G.\ges:  Watson- 
Stillman  Co.,  192  Fulton  St.,  New  York  City.  This  apparatus 
is  designed  for  calibrating  master  gages  or  for  comparing 
other  gages  with  a  master  gage.  In  the  first  case  the  pres- 
sure is  applied  directly  by  weights  acting  on  a  piston  In  a 
carefully  designed  and  fitted  cylinder.  Provision  is  made  for 
eliminating  friction  effects  and  for  controlling  the  pressure 
within  fine  limits,  permitting  accurate  work  in  testing.  In 
the  second  case  the  tjvo  gages  are  connected  with  a  cylinder 
in  which  the  pressure  Is  produced  by  a  hand-operated  screw 
action. 

TuRBT.\-E  Dynamometer:  Herschell-Spillman  Co.,  N.  Tona- 
wanda,  N.  Y.  This  is  an  absorption  dynamometer  in  which 
the  resistance  Is  furnished  by  a  turbine  pump  construction, 
discharging  in  a  closed  circuit  through  a  by-pass.  The  by- 
pass may  be  throttled  more  or  less  to  change  the  load  Im- 
posed by  the  action  of  the  blades  on  the  water.  The  intro- 
duction of  a  small  supply  of  fresh  water  serves  to  regulate 
the  temperature  and  keep  it  below  the  boiling  point.  It  is 
|)articularly  adapted  to  automobile  engine  testing  and  will  be 
furnished  with  a  frame  to  fit  the  same  testing  stand  in  which 
the  engines  are  mounted. 

Ad.tustable  Bolt  and  Clampixg  Device:  Red  Wing  Adjust- 
able Bolt  Co.,  Red  Wing,  Minn.  This  adjustable  bolt  is  In- 
tended for  various  temporary  uses,  but  particularly  for  secur- 
ing work  to  the  tables  of  machine  tools.  It  can  be  quickly 
shifted  to  vary  the  length,  and  is  therefore  of  advantage  in 
cases  where  it  would  otherwise  be  necessary  to  have  a  large 
assortment  of  different  lengths  of  bolts  for  clamping.  The 
bolts  are  provided  with  ratchet-shaped  stops,  on  any  one  of 
which  a  clamp  may  be  secured.  Two  bolts  comprise  a  set, 
and  by  means  of  these  and  a  U-clamp,  work  of  a  great  variety 
may  be  clamped  down.  ' 

Bi-centric  Master-keyed  Padlock:  Yale  &  Towne  Mfg.  Co., 
9  Murray  St.,  New  York  City.  This  is  a  new  design  of  pad- 
lock of  the  highest  quality,  embodying  the  makers  "Bi-centric" 
system  of  master-keying.  Separate  plugs  are  provided  for  the 
master  key  and  the  operating  key.  When  thus  made,  the 
locks  may  be  arranged  in  any  number  of  sets,  each  set  con- 
trolled by  a  master  key  and  all  controlled  by  a  grand  master 
key.  No  two  padlocks  have  keys  alike,  and  the  original  sim- 
plicity and  security  of  the  pin-tumbler  mechanism  is  not  im- 
paired. The  locks  can  also  be  arranged  as  for  safe  deposit 
system,  so  that  the  use  of  two  keys  is  required  to  operate 
the  lock. 

RoNSON  TIniveusal  Wrench:  Cryder  &  Co.,  Park  Ave.  and 
63rd  St.,  New  York  City.  This  wrench,  when  closed  Is  only 
6  inches  in  length  and  weiglis  but  S  ounces,  though  it  pro- 
vides 9  wrenches  in  one,  ranging  in  size  from  3/1  fi  to  13/16 
inch.  It  consists  in  general  of  a  set  of  four  wrenches,  held 
together  by  a  screw  ;uid  wing  nut  in  the  center.  The  wrenches 
are  slotted  so  that  any  one  of  the  four  wrenches  may  be  pro- 
jected outside  of  the  others,  when  it  is  to  be  used.  When  one 
of  the  wrenches  is  iiulled  out  for  use.  the  others  form  a  han- 
dle, giving  consi(lci-ahl(!  leverage.  The  screw  passing  through 
the  slot  in  the  wrenches  has  a  square  body,  making  it  Impossi- 
ble for  the  members  lo  turn. 

Stop  Meciiani.sm  iou  Imtiik  Cros.s-slidic  and  Carriaoi: 
Movements;  Lodge  &  Shipley  Machine  Tool  Co..  Cincinnati,  0. 
in  the  July  and  August,  1900,  numbers  ol"  Machinery,  de- 
partment  of    New    Machinery   and    Tools,    we    described   two 


special  forms  of  I-odge  &  Shipley  lathes,  in  which  an  improved 
stop  mechanism  was  incorporated  as  one  of  the  principal  tea- 
lures.  The  builders  are  now  preiiarod  to  furnish  their  regu- 
lar patent  head  lathes  in  the  snuiUer  sizes  with  this  stop 
mechanism,  giving  such  lathes  many  of  the  advantages  of  the 
turret  niaclune  in  the  mailer  of  the  du|)lication  of  diameters 
and  shoulder  lengths.  With  the  use  of  tliesc  stops,  a  single 
tool  may  be  used  for  turning  or  boring  duplicate  work  of  con- 
siderable complication. 

Automatic  Tappinq  Chuck:  Pawtuckel  Tool  Co.,  Inc.,  Paw- 
tucket,  R.  I.  Two  styles  of  automatic  tapping  chucks,  known 
as  styles  A  and  B  Thompson  chucks,  have  been  brought  out 
by  this  company.  The  style  A  chuck  is  intended  for  use  in 
radial  drills  and  the  style  B  more  especially  for  upright  drills; 
the  latter  style  contains  its  own  reversing  mechanism,  while 
the  other  is  employed  on  machines  on  which  such  mechanism 
is  already  lncori)orated.  There  are  no  projecting  parts  on  these 
chucks.  The  advantages  claimed  for  them  are  that  they  are 
simple  in  construction  and  require  no  tightening  and  loosening. 
Holes  can  be  tapped  clear  to  the  bottom,  and  the  breakage  of 
taps  is  practically  eliminated.  The  chuck  stops  automatically 
and  instantaneously  at  the  bottom  of  the  hole. 

Riveting  Machine:  Charles  Grelner  Co.,  New  Haven,  Conn. 
The  principal  feature  of  this  machine  is  its  high  speed;  the 
machine  will  strike  from  1.000  to  6,000  blows  per  minute 
when  the  treadle  is  depressed.  The  principal  working  element 
of  the  machine  is  a  spring  cushion  hammer  which  works  in 
a  gun  metal  cylinder  and  which  is  actuated  by  the  engagement 
of  a  roll  at  its  upper  end,  with  cam-like  projections  on  the 
end  of  a  flange  which  revolves  on  a  horizontal  plane  and  is 
driven  by  a  friction  clutch.  In  combination  with  the  great 
number  of  blows  per  minute  the  hammer  spins  at  a  high  rate 
of  speed  and  causes  the  head  of  the  rivet  to  be  evenly  spread. 
The  elastic  blow  prevents  injury  to  fine  work  and  allows 
working  of  rivets  at  different  heights  without  altering  the 
adjustment. 

Horizontal.  Boring,  Drilling  and  Milling  Machine:  Fos- 
dlck  Machine  Tool  Co.,  Cincinnati,  O.  This  machine,  known 
as  the  style  A,  is  a  new  design  capable  of  performing  all  the 
operations  of  drilling,  milling,  tapping,  boring,  facing,  etc., 
on  light  and  heavy  work,  within  the  dimensional  limits  of 
the  machine.  It  Is  of  the  type  In  which  the  spindle  is  mounted 
on  a  head,  vertically  adjustable  on  the  face  of  a  column,  which 
is  Itself  horizontally  adjustable  on  the  base  of  the  machine.  A 
particular  feature  of  the  design  is  the  rugged  construction  of 
the  slide  mechanism  for  operating  the  boring  bar  feed.  Spe- 
cial attention  has  also  been  given  to  placing  the  spindle-driv- 
ing gears  close  to  the  work,  so  as  to  reduce  to  a  minimum 
the  torsional  stress  in  the  spindle.  Power  feed  and  quick- 
return  movements  are  applied  to  the  movement  of  the  column 
on  the  base,  and  to  the  movement  of  the  head  on  the  column. 
Eight  changes  of  positive  feed  are  provided  for  these  move- 
ments, as  well  as  for  the  end  motion  of  the  spindle.  There 
are  sixteen  spindle  speeds,  ranging  from  4  to  216  revolutions 
per  minute.  The  machine  is  built  in  two  sizes.  The  No.  1 
machine  has  a  table  42  by  72  inches  area,  and  the  No.  2,  42 
by  120  inches.  An  outboard  support  for  the  boring  bar  is 
provided,  adjustable  horizontally  and  vertically.  The  machine 
will  also  be  furnished,  if  desired,  with  a  constant  or  variable 
speed  motor  drive.  All  the  gears  are  of  steel  and  the  bear- 
ings are  all  bronze  bushed.  Careful  attention  has  been  given 
to  workmanship  and  design  in  ail  details  throughout  the  ma- 
chine. 

«     •     • 

VANADIUM  FORGING  DIES 
The  severity  of  the  service  imposed  on  riveters  and  forging 
dies,  boiler  punches  and  other  tools  in  similar  uses  often 
makes  the  upkeep  abnormally  expensive  even  when  the  best 
carbon  steel  is  used.  It  is  in  such  trying  situations  that 
certain  alloy  steels  have  shown  marked  superiority— a  superi- 
ority so  great  in  fact  as  to  be  in  some  instances  very  note- 
worthy. For  example,  in  a  ship-building  yard  on  certain 
severe  work,  pneumatic  hammer  riveting  dies  made  of  the 
best  carbon  steel  obtainable  and  treated  In  approved  manner 
lasted  only  about  ten  hours  each.  The  vibrations  crystallized 
the  shanks  of  the  dies,  the  result  being  breakage  at  the 
juncture  of  the  shank  and  the  die  proper.  When  these  carbon 
steel  riveter  dies  were  replaced  by  vanadium  steel  dies,  their 
life  was  greatly  extended,  fourteen  months'  service  being  re- 
ported by  one  concern  using  this  alloy  for  its  pneumatic 
riveter  dies.  An  article  on  the  characteristics  of  vanadium 
steel  referring  to  its  marked  superiority  for  severe  service 
was  published  in  the  engineering  edition  of  Machinery,  Oc- 
tober, 1907. 

The  accompanying  illustration  shows  u  pair  of  forging  dies 
made  of  mild  type  H  vanadium  steel  supplied  by  the  Ameri- 
can Vanadium  Co..  Frick  Building.  Pittsburg,  Pn.,  which  nr«> 
worthy  of  attention  in  this  connection,     in  this  case  the  t)e*i 
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carbon  steel  dies  lasted  only  about  two  days  when  worked  to 
the  limit  of  capacity.  The  vanadium  steel  dies  substituted 
have  been  in  service  for  four  months,  and  are  still  in  good 
shape.  The  ratio  of  gain  in  endurance  is  already  60  to  1,  and 
the  prospect  is  that  it  will  be  much  greater.  Type  H  vanadium 
steel  analyzes;  carbon,  0.75;  chromium,  0.90;  vanadium  (con- 
tained), 0.2.5;  sulphur  and  phosphorus,  very  low.  The  amount 
of  vanadium  contained  is  small,  being  only  about  1/400  of  the 
total.  It  is  evident,  as  has  been  before  remarked,  that  vana- 
dium has  a  very  subtle  and  marked  physic  effect  to  make  so 
great  a  change  in  characteristics  of  steel  when  administered 
in  such  small  quantities.  It  seems  to  make  a  great  improve- 
ment by  its  presence  alone  aside  from  its  chemical  combina- 


Vanadiuni  Forging  Dies 

tion.  Vanadium  acts  as  a  deoxidizer,  and  counteracts  the 
effect  of  fatigue  and  induced  crystallization,  the  prime  cause 
of  failure  of  riveter  dies,  forging  dies,  and  other  dies  and 
punches  subjected  to  severe  and  often  repeated  shocks. 

It  is  interesting  to  note  that  recent  practice  in  making 
vanadium  alloys  tends  toward  the  use  o'f  even  smaller 
quantities  of  vanadium,  particularly  in  iron  castings.  Where 
the  practice  several  years  ago  ran  about  0.25  per  cent  it  is  now 
found  advisable  to  reduce  the  vanadium  content  to  0.12  or  0.10 
per  cent.  Sometimes  even  smaller  percentages  are  used  with 
marked    increase   of   tensile   strength   and  elasticity. 

%     *     * 

In  the  account  of  M.\chineky's  seventh  annual  outing  in 
the  November  number  it  was  stated  that  the  Sandy  Hook  R.  R. 
is  the  only  railroad  owned  by  the  United  States  Government. 
This  statement  is  an  error.  The  Panama  R.  R.  is  also  owned 
by  the  government;  it  was  purchased  with  the  Panama  Canal. 

«     *     « 
PERSONALS 

R.  H.  Victory,  formerly  of  the  Lowell  Machine  Shops,  Lowell, 
Mass.,  is  now  assistant  superintendent  w  ith  the  Eastern  Bolt 
&  Nut  Co.,  Providence,  R.  1. 

David  Millington  is  now  traveling  in  Europe  introducing  a 
new  line  of  full  and  one-half  automatic  screw  machines  lately 
brought  out  by  Ludwig   Loewe  &  Co.,  Berlin,  Germany. 

Charles  Flannigan  has  been  made  superintendent  of  the 
Fox  Machine  Co.,  Grand  Rapids,  Mich.,  succeeding  Matthew 
Lund,  who  has  been  placed  on  the  road  as  salesman  for  the 
company. 

John  W.  Doyle,  for  fifty-two  years  an  employe  of  the  George 
W.  Prentiss  Wire  Co.,  Holyoke,  Mass.,  and  for  many  years 
foreman  of  the  fine  wire  department,  has  resigned  on  account 
of  ill  health. 

Guy  H.  Gibbs,  who  has  been  with  the  Westinghouse  Electric 
&  Mfg.  Co.  for  the  past  eight  years,  four  of  which  have  been 
with  that  company's  Cincinnati  office,  is  now  with  the  Western 
Electric  Co.  at  Cincinnati. 

T.  Commerford  Martin,  for  many  years  editor  of  the  Elec- 
trical World,  has  retired  to  become  permanent  secretary  of 
the  National  Electric  Light  Association.  Mr.  Martin  is  writing 
the  biography  of  Thomas  A.  Edison. 

C.  A.  Koehler,  for  the  past  three  years  foreman  of  the  wood 
pattern  department  of  the  Chapman  Valve  Mfg.  Co.,  Spring- 
field, Mass.,  has  resigned  to  become  foreman  of  the  wood  pat- 
tern work  of  the  Stevens-Duryea  Co.,  Chicopee  Falls,  Mass. 

Henry  L.  Barton,  for  several  years  works  manager  of  the 
Westinghouse  Machine  Co.,  East  Pittsburg,  Pa.,  has  left  that 
company,  and  with  others  has  formed  a  new  company  known 
as  the  Metal  Products  Co.  which  will  manufacture  automobile 
parts  in  Detroit,  Mich. 

Charles  E.  Meech,  secretary  of  Wilmarth  &  Morman  Co., 
Grand  Rapids,  Mich.,  who  has  been  in  charge  of  the  com- 
pany's Alaska-Yukon-Pacific  exposition  in  Seattle,  Wash.,  is 
now  making  an  extended  business  trip  in  the  interests  of  the 
company  aiong  the  Pacific  coast. 


Holden  I.  Crane,  for  the  past  six  years  connected  with  the 
operating  department  of  the  Cincinnati  Milling  Machine  Co., 
Cincinnati,  Ohio,  and  Percy  S.  Crane,  a  well-known  Cincinnati 
business  man,  have  formed  the  Crane  Machine  Tool  Co..  and 
have  taken  over  the  sensitive  drill  business  of  the  Knecht 
Bros.  Co. 

Francis  Walker  has  been  employed  sixty-four  years  without 
a  break  in  the  Fairbanks  Co.'s  scale  factory,  St.  Johnsbury, 
Vt.,  and  for  forty-nine  years  has  been  at  the  head  of  its 
foundry  department.  Col.  Walker,  as  he  is  known  in  his 
home  town,  was  eighty-four  years  old  October  27,  and,  despite 
his  age,  he  is  at  his  post  every  day  directing  the  work  of 
160  men. 

A.  P.  Warner,  vice-president  of  the  Warner  Instrument  Co., 
Beloit,  Wis.,  whose  purchase  of  a  Herring-Curtiss  aeroplane 
was  mentioned  in  the  August  number,  has  made  a  few  suc- 
cessful trials  on  the  Morgan  farm  near  Beloit.  The  first  flight 
was  made  November  2,  when  a  height  of  about  fifty  feet  was 
attained.  Mr.  Warner  has  an  improved  form  of  aeroplane  in 
mind,  and  if  his  plans  are  successful  it  is  possible  that  he  will 
manufacture  aeroplanes  for  sale. 


OBITUARIES 

Frank  J.  Ludiugton,  an  inventor  of  cigarette-making  ma- 
chinery, died  at  Waterbury  October  2,  aged  sixty-three  years. 

Richard  Watson  Gilder,  editor  of  the  Century  and  a  well- 
known  author  and  poet,  died  suddenly  of  heart  disease  in 
New  York,  November  IS,  aged  sixty-five. 

George  W.  Hoffman,  manufacturer  of  the  TJ.  S.  metal  polish, 
and  other  specialties,  died  at  his  home  in  Indianapolis,  Ind., 
October  22,  after  a  short  illness.  The  business  will  be  con- 
tinued by  his  widow. 

Joseph  B.  Bancroft,  president  of  the  Draper  Co.,  Oakdale, 
Mass.,  manufacturers  of  cotton  mill  machinery,  died  at  his 
home  in  Oakdale,  October  25,  aged  eighty-eight.  He  succeeded 
Gen.  William  F.  Draper  as  head  of  the  Draper  Co.,  two 
years  ago. 

Tatem  Parsons,  the  first  engineer  of  the  locomotive  John 
Bull,  died  at  Camden,  N.  J.,  Novembes  5,  aged  ninety  years. 
He  was  the  first  engineer  to  handle  the  throttle.  Tlie  famous 
locomotive  is  now  in  the  National  Museum  at  Washing- 
ton, D.  C. 

Lemuel  Coburn.  president  of  the  Coburn  Trolley  Track  Co., 
Holyoke,  Mass.,  died  at  his  home  in  Holyoke,  October  26,  aged 
seventy-nine  years.  Mr.  Coburn  was  the  inventor  of  the  Co- 
burn  trolley  apparatus  and  of  many  other  devices,  among 
which  was  a  successful  rag  cutter  for  paper  mills.  This  rag- 
cutting  machine  first  brought  Mr.  Coburn  prominently  before 
the  mechanical  world. 

John  Moffitt,  inventor  of  the  threshing  machine,  died  re- 
cently in  Denver,  aged  eighty-four  years.  Moffitt  constructed 
his  first  threshing  machine  on  his  father's  farm  near  Canton, 
Ohio,  in  1S51,  to  do  away  with  the  old  flail  method  of  thresh- 
ing grain.  It  proved  to  be  so  great  an  advance  that  it  brought 
him  international  fame.  The  new  machine  was  exhibited  at 
the  world's  fair  in  London  in  1S51  where  it  attracted  the 
attention  of  royalty  itself.  Mr.  Jloffitt  built  and  sold  his 
thresher  for  several  years  and  later  became  interested  in  the 
rubber  business  in  Boston.  Still  later  he  went  to  California 
and  engaged  in  mining,  and  developed  a  cheap  and  expedi- 
tious method  of  smelting;  also  improved  mining  machinery. 
Edward  D.  Entwhistle,  who  in  his  youth  was  a  fireman  and 
engineer  of  George  Stephenson's  locomotive  Rocket,  died  at 
his  home  in  Des  Moines^  Iowa.  November  1,  in  his  ninety-fifth 
year.  He  was  only  sixteen  when  employed  by  Stephenson  as 
fireman  of  the  Rocket  on  its  epoch-making  trial  trip  from 
Manchester  to  Liverpool  in  1831.  After  a  few  trips  Stephen- 
son turned  the  care  of  the  locomotive  over  to  Entwhistle,  who 
made  two  trips  daily  over  the  first  railroad  for  nearly  three 
years.  Mr.  Entwhistle  came  to  the  United  States,  and  in 
1856  settled  in  Des  Moines.  He  was  first  employed  in  the 
United  States  as  engineer  on  the  steamer  Troy  running  on 
the  Hudson  River,  and  later  was  engineer  of  one  of  the  lake 
steamers  for  several  years.  In  Des  Moines  he  was  in  charge 
of  the  engines  of  various  large  mills.  He  had  a  clear  memory 
of  his  trial  trip  with  Stephenson,  and  the  enthusiasm  of  the 
crowds  who  witnessed  it.  He  lived  in  Des  Moines  for  fifty- 
three  years. 

Robert  M.  Van  Arsdale,  publisher  of  the  American  Engineer 
and  Railroad  Journal,  died  suddenly  of  apoplexy  at  his  home 
in  New  York,  November  23.  aged  sixty-one  years.  Mr.  Van 
Arsdale  was  connected  with  trade  journalism  from  his  twenty- 
fifth  year  when  he  became  associated  with  a  high  tariff  paper 
in  Chicago.  In  1875  he  joined  the  staff  of  the  Railroad  Gaz- 
ette as  advertising  solicitor,  and  remained  with  that  journal 
until  he  purchased  the  National  Car  Builder  and  began  its 
publication  in  1880,  with  James  Gillet  editor.  In  1896  Mr. 
Van  Arsdale  purchased  the  A^nerican  Engineer  and  Railroad 
Journal  from  M.  N.  Forney,  who  remained  its  editor  for  one 
year,  when  the  two  papers  were  combined  under  the  name  of 
American  Engineer,  Car  Builder  and  Railroad  Journal.    Two 
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years  later  lUe  name  was  chaugi'd  to  the  pi'osoiit  title,  Ameri- 
can L'nijinti.r  and  Kailroad  Journal,  G.  M.  Basl'oi'd  then  being 
the  editor,  who  was  succeeded  by  R.  V.  Wright,  the  present 
editor,  in  1906.  Mr.  Van  Arsdale  had  a  wide  acquaintance 
among  railway  mechanical  offlcials  and  manufacturers  of  rail- 
way supplies,  and  was  a  man  highly  esteemed  by  his  friends 
ami  acquaintances.  He  Is  survived  by  his  widow.  The  burial 
was  In  Chicago. 

•     •     • 

COMING  EVENTS 

December  1-3. — Annual  convention  o£  tbe  National  Society  tor  the 
Promotion  of  Industrial  ICducatlon.  An  eKhlbltlon  of  scbool  work 
from  all  over  tbe  United  States  will  be  one  of  the  features.  J.  C. 
Monaghan,  secretary,  20  West  4-lth  St.,  New  York. 

December  6. — New  York  meeting  of  the  American  Society  of  Re- 
trlKcratlng  Engineers.     Secretary  W.  H.  Ross,  154  Nassau  St.,  N.  Y. 

December  7-10. — Thirtieth  annual  meeting  of  the  American  Society 
of  Mechanical  Engineers  in  tbe  Engineering  Societies  Building,  '20 
West  39th  St.,  New  York.  The  professional  papers  assigned  to  tbe 
meeting  are  as  follows :  Tests  on  a  Venturl  Meter  for  Holler  Feed, 
Charles  M.  Allen  ;  The  Pltot  Tube  as  a  Steam  Meter,  George  F.  Geb- 
hardt ;  Ethcleney  Tests  of  Steam  Nozzles.  1>\  H.  Sibley  and  T.  S. 
Kemble ;  An  Electric  Gas  Meter,  C.  C.  Thomas  ;  Tan  BarU  as  a  Boiler 
Fuel.  David  M.  Myers ;  Cooling  Towers  tor  Steam  and  Gas  Power 
Plants,  J.  R.  Blbbins ;  Some  Studies  in  Rolling  Mill  Engines,  W.  P. 
Calne  ;  An  Experience  with  Leaky  Vertical  Fire  Tube  Boilers  and  the 
Best  I'^rm  of  Longitudinal  Joint  for  Boilers,  F.  W.  Dean  ;  Testing 
Suction  Gas  Producers  with  a  Ivoerting  Ejector,  C.  M.  Garland  and 
A.  P.  Kratz  ;  Bituminous  Gas  Producer,  J.  R.  Blbbins  :  The  Bucyrus 
Locomotive  Pile  Driver,  Walter  Ferris :  Line  Shaft  Efficiency,  Me- 
chanical and  Economic.  Henry  Hess ;  Pump  Valves  and  Valve  Areas 
and  a  Iteport  on  Cast  Iron  Test  Bars.  A.  F.  Nagle.  The  social  enter- 
tainment will  be  in  charge  of  the  members  residing  in  and  around 
New  York,  under  the  direction  of  a  local  committee,  of  which  Mr. 
William  D.  Hoxie  is  chairman.  A  number  of  excursions  are  planned 
to  points  of  interest,  and  a  lecture  for  members  and  guests  on  agricul- 
tural machinery  will  be  given  in  the  evening  of  one  of  the  meeting  days. 

December  8-10. — Annual  meeting  of  the  American  Society  of  Chemical 
Engmeers,  Philadelphia,  Pa.  J.  C.  Olsen,  secretary,  Polytechnic  In- 
stitute. Brooklyn,  N.  Y. 

January  1-8. — Tenth  international  exhibit  of  automobiles  and  auto- 
mobile appliances.  Grand  Central  Palace,  New  York,  under  the  auspices 
of  the  American  Motor  Car  Manufacturing  Association.  .R.  E.  Olds, 
chairman.  505  Fifth  Ave.,  New  York. 

January    8-15. — Association    9f    Licensed    Automobile    Manufacturers' 
tenth    annual    exhibition    of    automobiles    and    automobile    appliances, 
Madison  Square  Garden,  New  York.     M.   L.  Downs,  secretary,   7  East 
'  42d  St.,  New  York. 

January  18-20. — Annual  meeting  of  the  American  Society  of  Heating 
and  Ventilating  Engineers.  W.  M.  Mackay,  secretary,  P.  O.  Box  1818, 
New  York. 

January  19-20. — Annual  meeting  of  American  Society  of  Civil  Engi 
neers.  New  York.  Charles  W.  Hunt,  secretary,  220  West  57th  St.,  New 
York. 

June  1-August  31,  llilO. — .\merican  Exposition  in  Berlin,  under 
illustrious  auspices,  to  stimulate  trade  relations  between  Germany  and 
America.  This  will  be  the  first  ail-American  exposition  ever  held  in 
a  foreign  country  and  will  be  of  interest  to  ail  Europe  as  well  as 
America.  It  will  be  held  during  three  of  the  best  months  of  the  year 
for  an  exposition,  being  at  the  full  tide  of  the  foreign  travel  when 
people  will  be  attracted  in  large  numbers.  Max  Vieweger,  American 
Manager,  50  Church  St.,  New  York. 

SOCIETIES  AND  COLLEGES 

Teacheks'  College,  Columbia  University,  New  York,  has  planned 
a  series  of  night  courses  by  which  young  men  who  have  first-rate 
technical  ability  in  the  wood-working  and  machinist's  trades  can  pre- 
pare themselves  tor  the  profession  of  teaching  in  industrial  schools. 
This  course  is  being  offered  at  night  in  the  school  in  industrial  arts, 
and  covers  mathematics,  drafting,  design,  wood-working,  machine  shop 
work,  Industrial  history  and  methods  of  teaching  hidustrial  arts.  A 
three  years'  course  of  night,  work  will  enable  an  expert  mechanic, 
otherwise  qualified,  to  gain  a  diploma  as  teacher  of  industrial  arts. 

Technical  Pdblicity  Association,  New  York,  held  its  second  fall 
meeting  Thursday  evening,  November  11,  at  the  National  .\rts  Club, 
14  Gramercy  Park.  The  subject  of  .the  evening's  discussion  was  the 
merits  of  special  issues  of  technical  and  trade  papers.  The  argument 
for  the  affirmative  was  opened  by  James  H.  McGraw.  president  of  the 
McGraw  Publishing  Co.  The  question  was  debated  pro  and  con  witli 
enthusiasm.  The  vote  on  the  question  was  in  tlie  negative,  it  being 
the  opinion  of  the  majority  that  there  is  no  valid  reason  for  the  pub- 
lication of  special  numbers  to  celebrate   birthday  anniversaries,  etc. 

Technical  Publicity  Association,  of  New  York,  held  its  first 
monthly  meeting  for  1909-10  Thursday  evening,  October  14,  at  its 
headquarters,  14  Gramercy  Park.  Mr.  Charles  S.  Redfleld,  advertising 
manager  of  the  Yale  &  Towne  Mfg.  Co.,  was  toastmaster.  George  H. 
French,  head  of  the  advertising  and  sales  department,  delivered  an 
address  on  the  principles  of  advertising,  of  much  general  Interest  to 
advertisers  and  publicity  managers.  Howard  M.  Post,  advertising 
manager  of  the  Western  Electric  Co.,  told  of  plans  for  a  systematic 
study  of  the  direct  results  of  trade  paper  advertising.  The  iiurden  of 
Mr.  French's  talk  was  the  psychology  and  psychological  aspect  of 
advertising  copy. 

British  Association  op  ENOiNEBRSf  17  Victoria  St.,  Westminster, 
S.W.,  has  instituted  an  employment  register  for  the  use  of  engineers 
seeking  employment,  the  principal  features  of  which  are  :  No  fee  of 
any  kind  will  be  charged,  the  cost  of  the  management  being  defrayed 
by  the  a.ssociatlon  with  a  view  lo  the  ultimate  benefit  of  the  profes- 
,  slon  ;  qualified  engineers  of  all  grades  may  have  their  names  recorded, 
though  In  making  the  selection,  preference,  naturally,  will  he  given  to 
members  of  the  society  ;  only  a  few  names  of  probable  suitable  candi- 
dates will  be  submitted  for  each  vacancy,  so  as  to  facilitate  the  em- 
pioy/T's  cholci' ;  and  I'CCort  will  be  made  to  get  personal  knowledge  of 
the  candidates  with  full  details  of  their  qualifications,  etc.  A.  S.  C. 
Ackerraan   Is  the  secretary, 

NEW  BOOKS  AND  PAMPHLETS 

FuBi,  Tests  with  Illinois  Coal.  By  L.  P.  Breckenrldge  and  Paul 
niserens.  O.""!  pages,  0x9  inches.  Published  by  the  Illinois  En- 
gineering Experiment  .Station.  Urbana,  III. 

Utii  izATioN  OF  Fuel  in  Locomotive  Piiaciice,  Bulletin  No.  402. 
By  W.  F.  M.  Gobs.  28  pages.  (1  by  9  Inches.  Published  by  the 
Department  of  Interior.  D.  8.  Geological  Survey,  Washinglon.  D.  C. 

iNCiniONTAL  Proiilemr  in  Gas  PRoourMR  Tbsts.  Bulletin  No.  ^93. 
By  R.  II.  Fernnld.  C.  D.  Smith,  J.  K.  Clement  and  II.  A.  Grine. 
29  pages,  0  bv  0  Inches.  Published  bv  the  Department  of  Interior, 
U.  S.  Geological  Survey,  WaHhlnglon,  D.  C. 


Commercial  Deuuctions  i'uom  Cusii'aiiison  of  Gasoline  and  Alco- 
hol Tbsts  on  Internal  Combustion  Engines.— Bulletin  No.  392. 
By    Robert    M.    Strong.       38   pages,    0x9    inches.       Pubiished    by 
the  Department  of  Interior,  U.  S.  Geological  Survey,  Washington, 
D.  C. 
Bulletins   of   Revenues    and   Expenses   oif   Steam    Roads    in   the 
United  States  for  Aran,,  Mav  and  June,  1'.)0!i.    Published  by  the 
Interstate  Commerce  Commission.  Washington,  D.  C. 
These  bulletins  give  the  mileage  of  various  railway  systems  and  tables 
of  revenues  and  expenses  of  railroad  systems  operating  more  than  500 
miles  of  lines. 

THE  Slide  Rule.  By  J.  J.  Clark.  02  pages,  4%  xO%  inches.  Pub- 
lished by  the  Technical  Supply  Co.,  Scranton,  Pa.  Price  60  cents. 
This  book  on  the  Mannheim  slide  rule  Is  a  plain,  simple,  practical 
description  of  the  Instrument  and  its  use.  The  principles  of  logarithms 
are  explained  and  the  methods  of  use  of  the  rule  in  combined  multi- 
plication and  division,  locating  the  decimal  point,  principles  of  recip- 
rocals, square  and  square  roots,  cubes  and  cube  roots,  and  trigonomet- 
rical functions.  The  treatment  of  the  slide  rule  Is  one  that  will  be 
appreciated  by  many  who  have  never  been  able  to  use  It  witli  facility 
or  satisfaction.  The  description  is  prepared  In  the  plain,  understand- 
able style  characteristic  of  the  work  of  Mr.  Clark,  who  Is  manager  of 
the  textbook  department  of  the  International  Text  Book  Co.,  and  dean 
of  the  faculty  of  the  International  Correspondence  Schools.  The  book 
is  highly  recommended  to  all  in  need  of  a  practical  treatise  on  the 
subject. 

Handy  Man's  Workshop  and  Labokatohv.  By  A.  iSusseii  Bond.  467 
pages.  SVi  x8  inches.  :170  illustrations.  Pubiished  by  Munn  &  Co., 
Inc.,  New  York.  Price,  $2. 
This  book  was  compiled  largely  from  contributions  pubiished  in  the 
Hcientiflc  American,  and  valuable  suggestions  received  in  response  to 
the  opening  of  the  department  devoted  to  the  interests  of  the  "handy 
man."  It  treats  of  fitting  up  a  work  shop,  shop  kinks,  the  soldering  of 
metals,  and  the  preparation  of  solders  and  soldering  agents,  the  handy 
man  in  the  factory,  and  the  handy  man's  experimental  laboratory,  and 
the  handy  man's  electrical  laboratory,  the  handy  man  about  the  house, 
.ind  model  dying  machines.  It  will  be  found  of  considerable  interest 
and  probable  value  by  amateurs  and  other  tinkers  who  have  a  penchant 
for  making  models,  model  apparatus  and  repairing  machinery.  The 
book  is  an  appropriate  present  for  boys  of  mechanical  tendencies  and 
inventive  ability.  ^ 

Cyrus  Hall  McCormick — His  Life  and  Work.  By  Herbert  N.  Casson. 
264  pages.  5H  x  8  inches.  Published  by  A.  C.  McClurg  &  Co., 
Chicago,  111. 
In  this  book  Mr.  Casson  has  given  an  account  of  the  life  and  activi- 
ties of  McCormick.  the  inventor  of  the  reaper,  in  the  same  Interesting 
style  characterizing  his  books,  "The  Romance  of  the  Steel"  and  "The 
Romance  of  the  Reaper."  The  effect  of  the  invention,  of  harvesting 
machinery  on  the  world's  industrial  activity  is  tremendous  and  can 
scarcely  be  over-estimated.  The  reaper  made  the  work  of  one  man  as 
effective  in  harvesting  grain  as  that  of  ten  laborers  before  its  advent. 
The  harvesting  machine  has  greatly  Increased  the  available  food  supply 
and  is  one  of  the  great  contributing  causes  of  the  advancement  made 
in  civilization  and  material  comforts  during  the  past  sixty  years.  The 
book  will  be  read  with  profit  by  ail  interested  in  the  cliaracterlstics 
of  a  man  who  had  the  genius  of  the  inventor  combined  wjth  the 
capability  of  a  remarkable  business  man. 

Mechanical  World  Electrical  Pocket  Book  for  1910.  271  pages, 
4x6  inches.  Published  by  Emmott  &  Co.,  Ltd.,  65  King  St., 
Manchester,  England.  Price  6  d.  net. 
This  electric  pocket  book  is  a  companion  publication  to  the  well- 
known  Mechanical  World  Pocket  Diary  and  Y'ear  Book.  The  Electrical 
Pocket  Book  is  confined  to  data  on  electrical  matters  comprising  elec- 
trical tmits,  resistance,  specific  resistance,  mechanical  and  electrical 
unit  equivalents,  magnetos,  electric  bells  and  bell  currents,  electric 
transmission  of  power,  dynamos  and  motors,  methods  of  distinguishing 
electrical  energy,  alternating  current  systems,  alternating  current  gen- 
erators, polyphase  motors,  machine  driving  by  electric  motors,  horse- 
power required  to  drive  machinery,  starting  switches,  motor  generators, 
rotary  converters,  transformers,  care  and  management  of  dynamos  and 
motors,  balancers,  boosters,  accumulators,  conductors,  cables,  house 
wiring,  circuit  breakers,  testing  circuits,  electric  measuring  instruments, 
lamps  and  lighting,  electric  welding,  etc. 

Prevention  of  Industrial  .\cctDENTS.  By  Frank  B.  Law  and  Willia"m 
Newell.  194  pages.  5^4x7%  inches.  Published  by  the  Fidelity 
and  Casualty  Co.,  New  York.  I'rlce.  25  cents. 
The  appalling  frequency  of  industrial  accidents  has  aroused  general 
interest  in  ways  and  means  of  accident  prevention.  .Aside  from  the 
humanitarian  aspect  of  the  matter,  the  financial  loss  alone  is  so  great 
as  to  demand  the  attention  of  manufacturers,  business  men  and  all 
concerned  in  the  prevention  of  accidents  from  a  purely  selfish  motive. 
In  1908  $22,392,072  was  paid  in  premiums  for  liability  insurance, 
which  is  an  indication  of  the  responsibility  carried  by  the  manufacturers 
and  the  burden  imposed  on  industry  as  a  whole  by  industrial  accidents. 
The  pamphlet  dLscusses  care  on  the  part  of  employers  and  employees; 
safety  devices :  steam  boilers :  electrical  apparatus ;  elevators :  the 
factory ;  wood-working  machinery,  etc.  It  is  thorouglily  practical  and 
will  be  found  of  general  value  by  manufacturers  and  by  employees 
in  charge  of  apparatus  likely  to  cause  injury  or  death  by  accident." 
The  Steam  Enoinb.  By  Charles  II.  Benjamin.  316  pages.  0x9 
inches.  198  Illustrations  and  diagrams.  Pubiished  by  the  Techni- 
cal Press,  Brattleboro,  Vt.  Price,  .$3. 
This  treatise  was  prepared  with  the  intention  of  covering  practically 
the  whole  list  of  subjects  relating  to  the  steam  engine,  and  is  designed 
primarily  for  a  text-book  rather  than  a  work  of  reference  for  engineers, 
although  it  will  serve  admirably  for  the  latter  purpose.  The  author 
explains  the  elementary  principles  of  engines  so  that  they  may  be 
readily  understood  by  students.  It  pays  much  attention  to"  practical 
problems,  and  questions  in  economy  In  operation  are  referred  to  the 
results  of  recent  exjieriments  made  under  working  conditions.  The 
contents  of  the  work  by  chapters  are  as  follows  :  Definition  of  terms, 
elementary  principles,  the  sinrple  steam  engine,  thermodynamics  of 
air.  thermodynamics  of  steam,  valve  and  link  motion,  indicators  and 
indicator  diagrams,  compoimd  engine's,  conveyors,  fly-wheels,  steam  In 
the  cylinder,  condensers,  and  Inhalers,  piping  and  How  of  steam,  steam 
engine  performance,  steam  engine  design,  specifications  and  costs.  II 
closes  with  standard  tables  of  weights  of  water,  ammonia  table  and 
hyperbolic  logarithms.  The  tvimgraphlcal  excellence  of  the  book  Is 
notable,  the  text.  Illustrations  and  press  work  being  unexcelled. 

Industrial  Training:  Twentv-Sixtii  .\nnual  Report  of  the  Bureau 
OF  Labor  Statistics.  394  pages.  nv-xSV,  inches.  Published  by 
the  Slate  Department  of  Labor.  .Mbnny.  N.  Y. 
The  report  reviews  the  general  conditions  as  to  advancement  in  the 
manufacturing  Industries  of  New  York  State;  the  supply  of  skilled 
workers;  the  training  of  workers  In  Industrial  establishments;  appren- 
ticeship systems;  altitude  of  employers  and  organized  labor  toward 
general  Industrial  or  preparatory  schools;  and  attitude  of  organized 
labor  toward  trade  schools.  The  summary  of  investigations  Is  that  the 
need  of  skilled  male  lalior  In  the  Industries  of  the  state  Is  most  seyere 
In  the  mannfaclure  of  blo\yn  glass,  many  of  the  nuiehinery  and  metal 
trades,  mnnufn<'ture  of  bools  and  shoes,  and  In  certain  of  the  building 
tradi'B.  It  was  found  tlint  the  apprenticeship  system  In  sui-h  Industries 
lis  maihlne  and  building  I  nicies  can  be  made  more  effective  by  Intro- 
cluebig  definlle  iirovlslim  I'or  systematic  Instruction.  The  need  and  \n\\v 
of  general  liidiislrlal  and  preparatory  Irade  schools  I'or  boys  and  glrl- 
between  fourteen  and  sixteen  years  la  strongly  teafined   by   ili.^  i-,'|i,.r(- 
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Brown  &  Sharpe  Mfg.  Co., 


A  Mechanic's  Worth 

is  dependent  upon  the 

Quality  of  His  Work 

In  turn  the  quality  of  his  work  is 
governed  largely  by  the  accuracy 
of  the  tools  he  uses. 


B.  &  S.  Tools 

are  considered 

Standards  of  Accuracy 

because  of  the  inherence  of  this 
essential  quality  in  every  one. 
Hence  their  careful  use  insures 
accurate  finished  work. 


Discriminating  Mechanics 
Demand  Them 

Send  for  the  new  illustrated  folder 
entitled,  "A  Machinist's  Kit". 
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Providence,   R.   L,   U.  S.  A. 


Cutter  Quality 

is  a  manufacturer's 

Essential  Requirement 

inasmuch  as  it  influences  cutter 
costs.  Furthermore,  it  is  a  par- 
ticularly prominent  characteristic 
of 

B.  &  S.  Milling  Cutters 

and 

Gear  Cutters 

Each  cutter  is  carefully  inspected 
at  every  stage  of  its  manufacture 
and  the  successive  lots  are  of  a 
uniform  hardness. 

36    Varieties. 
7300    Sizes. 

A  cutter  list  will  be  sent  free  to 
any  address  upon  request. 
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o£  employers  in  all  industries  and  is  agreed  to  by  ttie  labor  unions. 
Practical  trade  schools  seem  to  be  most  in  need  in  tbe  machine  and 
buildings  trades.  An  extension  of  evening  schools  giving  both  practical 
and  technical  instruction  in  the  trades  is  demanded  by  employers  in  a 
large  proportion  o£  the  industries. 
H-AND  Book  for  Mechanics.     By  Franklin  E.  Smith.     328  pages,  5  x 

7%  inches.     Published  by  D.  Van  Nostrand  Co.,  New  York.     Price 

$1.50  net.  ^  ^     . 

This  book  is  intended  for  the  general  instruction  of  mechanics, 
particularly  those  who  are  weak  in  arithmetic.  It  treats  of  notation, 
addition,  subtraction,  multiplication,  division,  weights  and  measures, 
reduction  of  tractions,  addition  of  fractions,  arithmetical  signs,  sub- 
traction of  fractions,  multiplication  of  fractions,  division  of  fractions, 
decimal  fractions,  reduction  of  decimal  fractions,  addition  of  decimals, 
subtraction  of  decimals,  multiplication  of  decimals,  division  ot  deci- 
mals, proportion,  compound  proportion,  interest.  Involution  and  evolu- 
tion, cube  root.  Part  II  treats  of  arithmetical  signs  and  characters, 
and  explains  the  solving  of  formulas.  Part  III  is  on  mensuration  and 
gives  rules  for  finding  the  circumference,  diameter  and  area  of  circles, 
area  of  ellipses,  triangles,  rhomboids,  trapeziums,  volume  of  solids 
including  the  sphere,  cylinder,  pyramid,  cone  and  frustum.  Part  IV 
treats  of  weights,  speciflc  gravity,  dimensions,  measurements  and 
weights  of  vessels,  calculation  of  contents  of  tanks,  cisterns,  etc.  Parts 
V  and  VI  treat  of  the  eleme.its  of  simple  machines,  including  the  lever, 
pulley,  wheel  and  axle,  inclined  plane,  wedgj  and  screw,  and  strength 
of  materials.  The  work  is  one  that  can  be  recommended  for  the  in- 
struction of  apprentices,  mechanics  and  others  who  have  not  had  the 
advantages  of  a  good  common  school  education,  and  it  will  also  be 
found  useful  by  those  who  desire  to  renew  Iheir  knowledge  of  the 
things  learned  in  youth  and  partly  forgotten  through  disuse. 
Mechanical  Drawing  for  Trade  Schools.    By  Charles  C.  Leeds.    122 

pages,   8x11    inches.      Published   by   D.    Van   Nostrand   Co.,   New 

Vork.     Price.  §2  net.  ,      ,       ,      .  ^,  ,,     ,   „ 

The  author,  who  is  assistant  to  the  head  of  the  school  for  appren- 
tices and  journeymen  Carnegie  Technical  Schools,  has  presented  a  work 
on  mechanical  drawing  that  is  a  refreshing  contrast  to  many  of  the 
books  on  the  subiect  tjiat  have  been  published.  It  has  been  prepared 
with  the  idea  of  making  students  in  mechanical  drawing  think  and  work 
without  merely  copying  models.  It  is  the  outgrowth  of  his  work  m  the 
Carnegie  Technical  Schools  where  the  importance  ot  developmg  the 
faculty  of  imagination  and  mental  picturing  an  object  was  forcibly 
impressed  on  him.  It  is  a  faculty  that  many  students  lack,  and  the 
need  for  developing  it  became  very  apparent.  The  book  in  the  begin- 
nmg  treats  of  the  tools  and  elementary  processes  used  in  drawing, 
comprising  pencils,  pencil  points,  drawing  board.  T-square,  triangles, 
drawing  lines,  laying  off  dimensions,  use  t)f  compass  and  dividers, 
drawing  circles  and  arcs  tangent  to  lines,  lettering,  sketching,  mking, 
etc  The  plan  of  the  work  is  that  of  displaying  the  drawing  to  be 
made  on  the  right-hand  page,  giving  the  instructions  for  making  the 
drawing  on  the  left-hand  page.  A  large  number  of  practical  examples 
are  given,  comprising  the  following  ;  Flanged  pin.  machine  bolt,  clamp, 
sleeve,  problems  in  projection,  flanged  pulley,  8-inch  hand-wheel,  lathe 
face-plate,  positive  clutch  coupling,  compression  shaft  coupling,  safety 
flange  coupling,  geometrical  problems,  ellipses,  spur  gear,  conic  sections, 
intersections  and  developments,  bevel  gear,  12-inch  speed  lathe  details, 
comprising  the  legs.  bed.  tool-rest,  tail-stock  and  head-stock,  examples 
of  tabular  data,  bench  grinding  details  comprising  the  frame,  commu- 
tator bar.  commutator  ring,  armature  spider,  generator  frame,  worm 
gearing,  plate  cam.  peripherv  cam.  conventional  signs  used  in  struc- 
tural work,  standard  framing,  beam  connection,  etc.  The  book  is  one 
that  we  can  recommend  to  those  who  would  learn  mechanical  drawing 
at  home,  and  to  the  instructors  in  trade  schools  and  other  institutions 
requiring  a  good  practical  work  on  the  subject. 
Elements  op  Machine  Design — Part   I.     By   W.   Cawthome  Unwin. 

.5.31   pages,   SV-    by   8^4    inches.     ."SST   illustrations   and   diagrams. 

Published    by    Longmans,    Green   &   Co.,    London    and    New    York. 

Price  $2..50."  ^  v,„  ,.  j    • 

This  well-known  textbook  on  machine  design  was  first  published  in 
1S77  and  it  since  has  been  revised  three  times.  In  the  revision  of 
1890  the  chapters  relating  to  steam  engine  details  were  published 
separately  as  Part  11.  Part  I  deals  with  general  principles,  strength 
of  materials,  rivets,  bolts  and  other  fastenings ;  journals  and  shaft- 
ing: couplings:  pedestals;  transmission  of  power  by  gearing,  belting, 
ropes  and  chains.  In  the  present  revision  the  work  has  been  almost 
entirely  rewritten,  and  the  page  size  has  been  changed  from  4iA 
by  0%  to  oV"  by  8V.  inches.  In  the  foreword  the  author  writes  of 
the  great  task  of  originally  writing  the  book,  and  of  the  still  greater 
task  of  keeping  it  abreast  of  the  times,  as  follows :  "If  originally 
the  author  had  fully  realized  the  multiplicity  and  complexity  of  the 
problfms  which  arise  in  designing  machinery,  the  present  treatise 
would  probably  not  have  been  written.  If  he  had  now  for  the  first 
time  the  task  of  writing  it.  he  would  no  doubt  take  the  view  that 
for  an  adequate  scientific  treatment  of  the  subject  a  much  larger 
treatise  would  be  necessary.  .  .  .  'There  are  now  so  many  aids  to 
the  study  of  the  application  of  scientific  principles  to  all  branches  of 
engineering  practice  and  so  much  of  engineering  experience  has  been 
made  accessible,  that  the  difficulty  of  dealing  with  the  subject  at  the 
time  this  book  was  written  will  hardly  be  recognized  now.  .  .  . 
This  treatise  was  intended  to  occupy  a  distinct  field  between  works 
on  applied  science  and  empirical  books  of  rules  and  collections  of 
examples  of  machine  details."  The  practical  nature  of  TJnwin's  work 
has  been  generally  recognized,  and  the  machine  designer  using  it  will 
find  that  the  present  edition  upholds  the  plan  of  the  former  editions 
and  extends  and  improves  it.  One  new  chapter  on  keys  and  cotters 
has  been  added  besides  the  general  additions  and  changes  in  all  other 
chapters.  The  index  his  been  somewhat  extended,  but  much  room  is 
yet  left  for  improvement. 

CATALOGUES  AND  CIRCULARS 

CJisiioLT  Machine  Co..  Madison.  Wis.  Leafiet  illustrating  and  listing 
standard  boring  and  facing  tools  for  Gisholt  lathes. 

Washburn  &  Granger.  320  Liberty  St.,  New  York.  Catalogue  B  ot 
Dean  dumping,  shaking,  and  stationary  boiler  grates. 

Cutler-Hammer  Mfg.  Co..  Milwaukee.  Wis.  Copy  of  revised  navy 
specifications  covering  electric  motors  and  controlling  devices. 

Hydro  Mfg.  Co.,  Pittsburg,  Pa.  Circular  of  "Hydro"  recording  and 
velocity  gage  for  measuring  the  rate  of  flow  ot  gases  in  pipe  lines 
or   ducts. 

Schutte  &  ICOERTING  CO.,  Philadelphia.  Pa.  Circulars  of  Koerting 
deep-well  water  jet  pump  and  water  jet  eduetors  for  mines,  tun- 
nels, etc. 

E.  C.  Atkins  &  Co..  Inc.,  Indianapolis.  Ind.  Circular  illustrating 
and  describing  Atkins  AAA  car  mover,  bemg  an  improved  form  of 
pinch-bar. 

■Collins  Wireless  Telephone  Co..  54-56  Clinton  St..  Newark,  N.  J. 
Catalogue  of  wireless  telephone  sets  for  experimental,  lecture,  office 
and  field  purposes. 

Peerless  Electric  Co.,  Warren,  O.  Booklet  illustrating  the  use 
of  Peerless  motors  on  paper  box  machinery,  blowers,  pumps,  envelope 
mailing  machines,  etc.  ^ 

FoSDiCK  Machine  Tool  Co.,  Cincinnati,  Ohio.  Circulars  of  Nos.  1 
and  2  Fosdick  horizontal  boring,  drilling  and  milling  machines  of  the 
elevating  head  type. 


Walto.v  Co.,  Hartford,  Conn.  Circular  of  Walton  extractor  of 
broken  taps.  This  extractor  is  made  in  16  sizes,  suitable  for  taps  % 
to  114-inch  diameter. 

Pike  Mfg.  Co.,  PiUe,  N.  H.  Mailing  card  advertising  Pike's  "Little 
Four"  sharpening  set,  reversible  oil  stone,  "Koenig"  razor  hone  and 
"Pykarvo"   knife    sharpeners. 

Emerson  Electric  &  Mfg.  Co.,  St.  Louis,  Mo.  Bulletin  No.  3309 
replacing  bulletin  No.  3307  of  electric  forge  blowers,  direct  connected 
for  direct  and  alternating  currents. 

Crescent  Lamp  Co.,  516-518  West  Monroe  St.,  Chicago,  III.  Circular 
of  incandescent  lamp  guards,  including  the  "Loxon,"  which  is  a  guard 
that  prevents  theft  as  well  as  breakage. 

North  Bros.  Mfg.  Co.,  American  St.  and  Lehigh  Ave.,  Philadelphia, 
Pa.  Circular  illustrating  and  describing  the  "Yankee"  breast  drill 
with  right-  and  left-hand  ratchet  movement.  ^ 

American  Blower  Co.,  Detroit,  Mich.  Sectional  catalogue  No.  250 
of  ABC  blowers  lor  cupolas,  forges,  melting  and  heating  furnaces, 
forced  draft,  pneumatic  tube  systems,  etc. 

S.  E.  HoEiON  Machine  Co.,  Windsor  Locks,  Conn.  Price  list  of 
four-jaw  independent  reversible  jaw  chucks,  made  in  seven  sizes,  cov- 
ering the  usual  ratings  of  8-inch  to  26-inch  sizes  inclusive. 

Harrison  Safety  Boiler  Works,  Philadelphia,  Pa.  Treatise  on 
Cochrane  feed  water  heaters  and  the  profitable  utilization  of  exhaust 
steam  in  condensing  and  non-condensing  steam  power  plants. 

F.  W.  Devoe  &  C.  T.  Raynolds  Co.  New  York  and  Chicago.  Cata- 
logue of  artists'  and  drawing  materials,  comprising  colors,  India  inks, 
pencils,  rubbers,  pantographs,  drawing  instruments,  T-squares,  pro- 
tractors, etc. 

Celfoe  Tool  Co.,  Buchanan,  Mich,  and  207  Railway  Exchange, 
Chicago.  111.  Catalogue  No.  10  of  Celfor  tools,  reamers  and  three-lip 
drills.  Rich  flat  drills,  Celfor-Rich  and  quick-change  chucks,  reamer 
sockets,  and  grinding  machinery. 

Schumacher  &  Boye,  Cincinnati.  Ohio.  Mailing  folder  Illustrating 
S.  &  a.  Instantaneous  change  gear  engine  lathes,  built  in  IS-lnch, 
20-inch,  ■24-inch,  26-inch,  30-inch,  36-inch,  and  48-lnch  sizes.  Details 
of  construction,  including  double-plate  apron  and  head-stock,  are  also 
shown. 

Cameron  Engineering  Co.,  104-156  Berriman  St.,  Brooklyn,  N.  \'. 
Circular  on  overhead  tramways,  trolleys,  switches,  cranes,  and  scales 
for  overhead  handling  and  weighing;  a  pulley  block  crane  mounted  on 
four  truck  wheels,  made  in  five  sizes,  and  having  a  capacity  from 
!■,  to  3  tons. 

Stromberg  Electric  Mfg.  Co.,  108-128  North  Jefferson  St.,  Chicago, 
III.  Descriptive  circular  of  new  wall  type  electric  chronograph  for 
registering  the  time  of  entrance  and  exit  of  employees,  the  time  of 
starting  and  completion  of  jobs  and  other  purposes  where  a  time  regis- 
tering device  is  essential. 

Union  Steam  Pdmp  Co.,  Battle  Creek,  Mich.  Catalogue  B  of  Union 
air  compressors,  comprising  a  complete  line  of  various  types  and  sizes 
in  ordinary  use  for  operating  pneumatic  tools,  coal  cutters,  pumps, 
sand  blast  work,  and  tor  other  purposes,  in  foundries,  machine  shops 
and   manufacturing  plants. 

Hareiso.x  Safety  Boiler  Works,  Philadelphia,  Pa.  Pamphlet  de- 
scribing Cochrane  steam  stacks  and  cut-out  valve  heater  and  receiver, 
and  its  application  in  connection  with  commercial  systems  of  exhaust 
steam  heating.  The  diagrams  illustrating  the  installations  of  service 
are  prmted  in  colors. 

Carborundum  Co.,  Niagara  Falls,  N.  Y.  Vol.  VII  ot  the  "Revised 
American  Statesman  Series"  on  Benjamin  Franklin,  by  F.  W.  Haskell, 
president  of  the  Carborundum  Co.  Tbe  biography  treats  of  the  activi- 
ties of  B.  Franklin  in  a  brief  but  startling  way,  and  we  have  no  doubt 
that  all  readers  of  Machinery  fortunate  enough  to  receive  one  of 
these  unique  booklets  will  be  much  edified  by  the  story. 

George  Westi.nghouse,  Pittsburg,  Pa.  Pamphlet  describing  the 
Melville-Macalpine  speed  reducing  gear  for  marine  turbines  :  the  6,000 
horse-power  hydrauiis  absorption  dynamometer  used  lor  testing  the 
reducing  gear  at  the  works  of  the  Westinghouse  Machine  Co.,  East 
Pittsburg,  Pa.,  and  report  of  tests  of  the  reducing  gear :  also  report 
of  eflSciency  ot  high-speed  steam  turbines. 

Cleveland  Punch  &  Shear  Works  Co.,  Cleveland,  O.  Catalogue 
and  stock  list  No.  3  of  machines  and  small  tools  for  the  fabrication  of 
iron  and  steel,  comprising  standard  punches,  coupling  n.uts,  button- 
head  rivet  snaps  tchrome-nickel  alloy  steel),  twist  drills,  chisels, 
backing  out  punches,  shear  blades,  punching  machines,  shears,  I-beam 
punch,  angle  shears,  bending  rolls,  rotary  planers,  wall  radial  drills,  etc. 

Westinghouse  Electric  &  Mfg.  Co.,  Pittsburg,  Pa.  Circular  No. 
1181  of  portable  direct  current  ammeters  and  voltmeters.  The  char- 
acteristics of  these  instruments  are  accuracy  and  durability,  though 
they  are  neither  bulky  nor  heavy.  Tbey  are  operated  on  the  D'Arsonval 
principle  with  a  permanent  magnet  and  moving  coil.  The  magnetic 
structure  is  so  arranged  that  the  moving  element  can  easily  be  taken 
out  for  repairs. 

Max  Vieweger,  50  Church  St.,  New  York.  Prospectus  of  the  .\meri- 
can  Exposition  to  be  held  in  Berlin,  June,  July  and  August,  1910,  with 
diagram  of  floor  space  in  exposition  buildings  Nos.  1  and  2.  The 
prospectus  gives  the  name  of  the  American  and  German  committees, 
which  include  such  distinguished  citizens  as  J.  Pierpont  Morgan,  David 
R.  Francis.  John  Wanamaker,  Dr.  George  F.  Kunz,  Emil  L.  Boas,  Dr. 
Nicholas  Murray  Butler.  William  G.  McAdoo,  C.  A.  Moore,  etc. 

National-Acme  Mfg.  Co.,  Cleveland,  O.  Circular  illustrating  the 
Acme  automatic  screw  nrachine  and  samples  of  its  work,  also  some 
interesting  statistics.  The  company  has  a  product  department  wherein 
10.000,000  pounds  of  iron,  steel  and  brass  stock  are  annually  cut  into 
100,000,000  parts.  3.000,000  screws  and  parts  are  carried  in  the 
New  York  store.  77  White  St.,  3.000,000  parts  in  the  Chicago  store, 
56  West  Washington  St.,  and  15,000,000  in  the  Cleveland  factor.v. 

Armstrong  Bros.  Tool  Co.,  113  North  Francisco  Ave.,  Chicago,  111. 
Catalogue  and  price  list  ot  Armstrong  tool-holders,  for  turning,  ream- 
ing, boring,  slotting,  drilling,  cutting-off  metals :  and  other  machine 
shop  specialties  comprising  lathe  tool  sets  and  cabinets,  grinding 
holders,  Armstrong  cutting-ofE  and  grinding  machines,  drill  and  reamer 
holders,  lathe  tool-post,  lathe  dog.  bolt  driver,  quick-action  drill  vise, 
planer  jack,  universal  ratchet  drill,  automatic  drill  drift,  C-clamps,  etc. 

National  Tube  Co.,  Frick  Building,  Pittsburg.  Pa.  Catalogue  H-1909 
of  material  manufactured  by  the  Kewanee  Works  ot  the  company, 
embracing  wrought  pipe  for  steam,  gas.  water  and  air,  cast  and 
malleable  iron  and  brass  fittings,  brass  and  iron  body  valves  and 
cocks,  drive  well  points  and  well  supplies.  The  catalogue  is  attractively 
arranged  and  well  printed ;  some  of  the  illustrations  are  partly  in 
color  to  distinguish  brass  from  iron.  It  should  be  in  the  files  ot  all 
concerns  using  pipes,  valves,  cocks,  flanges,  and  other  supplies  men- 
tioned. 

Buckeye  Engine  Co..  Salem,  Ohio.  Catalogue  of  Buckeye  electric 
blue-printing  machines  with  testimonials  of  many  users.  The  cata- 
logue is  unique  in  that  the  upper  and  lower  edges  of  each  page  imitate 
the  characteristics  of  blue  prints,  being  In  blue  with  white  lines.  The 
Buckeye  Engine  Co.  was  one  of  the  first  American  concerns  to  use 
blue-prints  and  it  has  consistently  promoted  their  use  for  many  years. 
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THE   DESIGN   OF  AUTOMOBILE   SPRINGS* 


EGBERT  R.  MORRISONt 


'T  is  doubtful  if  scicntilic  ralcu- 
lilt  ions  over  ent(>recl  into  the 
design  of  the  original  forms 
of  such  springs  as  arc  used  un- 
der ordinary  road  carriages.  Sat- 
isfactory as  they  are,  they  arc 
not  engineering  results,  but  ac- 
cepted standards  born  long  ago 
of  the  cut-and-try  methods  of  the 
blacksmith  shop.  Their  manu- 
facture belongs  to  such  arts  as 
are  taught  by  father  to  son,  or 
acquired  through  years  of  ex- 
perience, during  which  have 
been  gathered  the  "tricks  of  the 
Egbert  R.  Morriaont  trade."      The    manufacturer    of 

this  class  of  springs  does  not  attempt  to  arrive  at  results  by 
mathematics.  He  has  learned  as  a  part  of  his  trade  that  cer- 
tain styles  of  carriages  should  have  certain  springs. 

Suflacient  time  did  not  exist  during  the  development  of  rail- 
road cars  for  a  gradual  development  of  definite  types  of 
springs  for  various  types  of  cars.     It  devolved,  therefore,  upon 


ity  car  each  had  its  own  peculiar  set  of  springs,  and  that  any 
car  could  be  fitted  with  springs  according  to  its  capacity,  he 
adopted  the  engineer's  designs  as  another  class  of  standards. 
Railroad  cars,  while  resting  on  springs  whose  dimensions 
were  originally  scientifically  estimated,  arc  now,  therefore, 
suspended  largely  upon  springs  belonging  to  a  few  fixed 
classes. 

With  the  advent  of  the  automobile,  came  a  carriage  travel- 
ing fast  over  uneven  country  roads,  meeting  severe  usage  in 
inexperienced  hands,  and  demanding  the  extreme  of  comfort 
and  safety.  The  question  of  springs  and  spring  suspension 
thus  becomes  of  primary  importance,  so  that  in  these  car- 
riages each  particular  design  requires  a  specially  designed 
suspension.  Automobile  springs  are  fundamentally  cantilev- 
ers, the  same  as  all  leaf  springs.  This  class  of  springs  more 
readily  lends  itself  to  an  easy  vibration,  as  well  as  to  a  better 
general  design  of  the  machine.  It  is  possible  to  carry  a  load 
on  a  narrow-leafed  elliptic  leaf  spring  where  there  would  not 
be  room  for  a  helical  spring.  Also,  the  addition  of  a  leaf  to 
an  elliptic  leaf  spring  adds  to  its  capacity  without  changing 
its  deflection,  while  the  addition  of  a  coil  to  a  helical  spring 
does  not  change  its  capacity  but  adds  to  its  deflection. 


Fig.  1.    Chasals  of  an  F.  B.  Stearns  Motor  Car,  showing  Three-quarter  EUiptic  Spring  Suspension  In  Rear  and  Seml-elUptic  Springs  In  Front 


the  engineer  to  design  these  spj-ings;  but  as  soon  as  the  spring 
maker  found  that  the  70,000,  80,000,  and  100,000-pound  capac- 


*  Till'  folIowliiK  information  relating  to  v.Ti'lons  cinsscs  of  springs 
and  kinrtred  subjects  has  previously  been  published  in  Maciiineky  ; 
What  a  Machini'  IJeslgner  should  Know  about  Springs.  JIav.  1898. 
July,  ISO.S,  Augu.-it.  1S08:  Illg  for  Winding  Springs,  .Tanuary.  T.)01  ;  A 
Device  for  Winding  Springs,  May,  lOOi;  ;  A  Device  for  Winding  Small 
Springs,  .riily,  IDOU  :  Hardening  Coll  Springs,  July,  1902  ;  Winding 
Small  .Springs,  Oeloher,  1902  ;  Experience  In  Making  Small  Coll 
Springs,  June,  1904  ;  To  Increase  the  Working  Length  of  Coll  Springs. 
August,  lliun.  NovembiT,  190G ;  Securing  Uniformity  In  I'hosphor- 
Bronze  Springs,  Seiitember,  1907.  engineering  edition;  Tools  for 
Winding  Springs  in  an  Knglne  Lathe.  December.  19U7  ;  The  Design  of 
Springs  for  Gas  Engine  Valves.  May,  19f)S,  englni'crlng  edition  ;  Helical 
Springs,  January.  1909,  engineering  edition;  Winding  Sprlng.s  with 
Initial  Tension,  l''ebruary,  1909;  Winding  Springs,  April.  1909.  See 
allso  MAc'iiiNEnVs  Data  Sheets  No.  a.  March,  1809.  Formulas  lor 
Strength  and  Deflecllon  of. Common  Springs;  No.  L'2,  July,  190.'!,  I'ormu- 
las  for  Coil  Springs;  No.  41>,  March.  1905,  Lathe  Gearing  to  Wind 
Coll  Siirlngs  :  No.  KIT.  January,  1999.  .Mlowable  Pressure  and  Cor- 
responding  Compression  of   Helical  Springs  of  Hound  Steel. 

t  Addles'^  :      Sharon,  I'enn. 

tKgheri  It.  Morrison  was  born  In  Sharon,  Pa.,  In  ISSl.  lie  was 
educated  in  Westminster  College,  New  Wilmington.  I'a..  and  the  Case 
School  c,f  Applied  Science,  Cleveland,  Ohio.  lie  has  worked  for  the 
Slaiidarcl  Knglneering  Co..  lOlhvood  City.  Pa..  Dillon  Siirlng  &  Maniil'ac- 
tilling  Co.,  New  Kenslnglon,  Pa.,  and  Sharon  Holler  Works.  Sharon. 
Pa..  In  (he  capacity  of  (iraflsiiian,  esdnialing  engineer,  tintl  assistant 
geiienil  manager.  Ue  Is  the  iiiithor  of  Morrison's  Spring  'I'aliles.  and 
a  uundier  of  the  flrm  cif  Morrison  &  Marl  In.  laitent  engineers. 


Any  leaf  spring,  tightly  banded  around  the  middle,  should 
be  considered  as  composed  of  two  cantilevers  of  length  I, 
where  I  is  one-half  the  distance  from  center  to  center  of  the 
end  bearings  less  one-half  the  width  of  the  band.  The  length 
of  each  cantilever  is  then  expressed   (see  Fig.  2): 

c  —  IV 

l  =  — • 

2 

To  consider  a  spring  a  simple  beam  of  length  c,  is  to  over- 
look the  effect  of  the  band.  W  is  easily  demonstrated  that 
variations  in  the  width  of  the  band  cause  corresponding  vari- 
ations in  the  strength  and  deflection  of  the  spring.  The  ellip- 
tic spring,  graduated  throughout,  with  blit  one  leaf  in  each 
section  extending  from  end  bearing  to  end  bearing,  is  funda- 
mentally a. cantilever  of  uniform  strcngtli:  and  the  formulas 
applicable  are  based  on  the  fundamental  formulas  of  that  type 
of  cantilever.  An  ellii)tlc  spring  with  all  leaves  in  each  sec- 
tion extending  from  end  bearing  to  end  bearing  Is,  on  the 
other  hand,  a  cantilever  of  uniform,  section,  and  tht?  formulas 
for  tills  type  of  caiililcver  are  then  applicable. 
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The  springs  used  in  automobile  practice  are  frequently  com- 
binations of  these  two  forms,  inasmuch  as  a  considerable  por- 
tion of  the  leaves  extend  the  full  length  from  bearing  to  bear- 
ing. It  follows  that  neither  of  the  above  formulas  will  apply, 
but  that  the  applicable  formulas  may  be  derived  by  combin- 
ing the  fundamental  formulas  for  the  two  types  of  cantilevers. 
The  load  capacity  of  a  cantilever  is  not  affected  by  Its  form, 

for  in  either  case: 

Sbh- 

P  = 

61 
in  which  P  =  load, 

S  =  allowable  stress, 
6=:  width  of  beam, 
fe  =  thickness  of  beam, 
;  =  length  of  cantilever. 
In  other  words,  the  load  capacity  is  equal  for  like  conditions, 
such  as  stress,  size  of  beam,  and  length  of  span. 


^k- 1 

— ^ 

<-  -MJ-  -> 

-'-           -\ 

^^ 

.^ 
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8  =  maximum  fiber  stress  in  spring, 
S'^  maximum  fiber  stress  in  full-length  leaves, 
S"=  maximum  fiber  stress  in  graduated  leaves, 
/  =  total  deflection  of  banded  leaves, 
/'  =  total  deflection  of  full-length  leaves  if  unhanded, 
/"  =  total  deflection  of  graduated  leaves  if  unhanded, 
6  =  width  of  leaves, 
h  =  thickness  of  leaves, 
I  =  length  of  cantilever, 
L  =:net  length  of  spring,  i.  e.,  actual  distance  between  end 

bearings,  less  width  of  band, 
X  =  proper  initial  space  between  fundamental  cantilevers 

before  banding. 

It   is   but   reasonable   to    assume   that   the   maximum    fiber 

strain  should  be  the  same  in  both  fundamental  parts,  or 

S'  =  8". 

But 

GP'Z 

8'= , 


Fig.  2.    Diagrrammatical  Sketch  of  Graduated  Spring,  giving  Length 
Notation  used  in  Formulas 

A  great  difference  exists,  however,  in  the  deflections  under 
the  same  load,  one  being  fifty  per  cent  more  than  the  other: 

iPl' 

/  = ,  for  uniform  section  cantilevers, 

Ebh' 

6  PI' 

/=: ,  for  uniform  strength  cantilevers,* 

Ebh' 
In  which  /^deflection,  and  E^ modulus  of  elasticity. 
When  such  a  difference  as  this  exists,  it  is  rather  remarkable 
that  many  engineers  calculate  the  properties  of  an  elliptic 
spring  no  matter  what  the  cantilever  conditions,  as  though 
all  elliptic  springs  were  subject  to  the  same  rules  and  for- 
mulas; but,  as  a  matter  of  fact,  the  proportion  of  back  leaves, 
or  the  leaves  on  the  longer  side  of  the  spring  which  com- 
monly extends  the  full  length,  ranges  from  5  to  50  per  cent 
of  the  total  number  of  leaves.  It  is  not  unusual  to  see 
attempts  made  through  actual  tests  of  the  springs  themselves 
to  find  the  proper  constant  with  which  to  modify  the  uniform 
strength  equations  so  as  to  render  them  applicable  to  springs 
composed  of  uniform  section  cantilevers  in  combination  with 
uniform  strength  cantilevers.  The  desired  modifier,  however, 
is  a  variable  quantity,  depending  upon  the  relative  size  of 
the  fundamental  spring  elements. 

Lack  of  due  consideration  of  this  combination  of  different 
cantilevers  accounts  also  for  the  different  and  confiicting  for- 
mulas which  various  authorities  advance.     Thus  Goodman,  in 
"Mechanics  Applied  to  Engineering";   Reuleaux,  in  his  "Con- 
structeur";   and  "Des  Ingenieurs  Taschenbuch"    (Hiitte),  give 
formulas  all  of  which  reduce  to  uniform  strength  cantilevers. 
Molesworth  and  the  Automotor  Pocket  Book  base  their  for- 
mulas  on   uniform  section   cantilevers.     Henderson,   who   as- 
sumed all  semi-elliptic  springs  to  contain  one-fourth  full  length 
leaves,  and  made  an  approximation  of  the  result,  was  the  first 
to  recognize  the  influence  of  the  combination  of  cantilevers. 
Deduction  of  General  Formulas 
For  further  consideration  we  will  adopt  the  following  nota- 
tion, discussing  only  the  semi-elliptic  spring: 
^    p  =  total  load  on  spring, 

P,  =  portion  of  load  on  one  end  of  spring, 

P'  =  portion  of  load  on  one  end  of  full-length  leaves,  or  on 

uniform  section  cantilever, 
P"=  portion  of  load  on  one  end  of  graduated  leaves,  or  on 

uniform  strength  cantilever, 
n  =  total  number  of  leaves, 
n'=:  number  of  full-length  leaves, 
n"=  number  of  graduated  leaves, 

*  The  formula  given  Is  that  for  a  cantilovor  ot  uniform  strength 
where  the  height  h  is  unitorni.  but  the  width  of  the  srction  of  the 
cantilever  decroases  towards  the  outer  end ;  6  is  the  width  at  the 
support.—  Editor. 


n'bh' 
6P"Z 


S"=- 


n"  B  h' 
P'       n' 

Hence  —  =  — • 

P"      n" 

In  a  well-designed  spring  there  should  be,  at  full  load,  a 
division  of  the  work  proportional  to  the  respective  number 
of  leaves  in  the  two  fundamental  parts.  The  fundamental  for- 
mulas of  the  two  cantilevers  have  shown,  however,  that  such 
proportional  loads  would  produce  different  deflections  in  their 
respective  carriers.  This  difference  in  deflection  would  cause 
a  separation  of  the  two  portions  of  the  spring  were  they  ini- 
tially together  and  unhanded.  Were  they  initially  together 
and  banded  the  result  would  be  internal  stress  under  load 
which  would  mean  that  a  division  of  the  load  proportional 
to  the  respective  number  of  leaves  in  the  two  fundamental 
parts  could  not  exist. 

It  is  evident  that  by  placing  a  space  between  the  two  funda- 
mental parts  when  unloaded  and  unhanded,  equal  to  the  differ- 


-m 


?^ 


Tzzir 


Slach  inery,y-  T. 


Fig  3  Showing  Division  of  Spring  Into  CantUevers  of  Uniform  Section 
(Upper  Portion)  and  Cantilevers  of  Uniform  Strength  (Lower  Portion).  One  ot 
the  Full  Length  Leaves  should  always  be  considered  as  a  Part  of  the  Gradu- 
ated Leaves 

ence  between  the  two  deflections,  there  will  result  no  space 
between  the  two  fundamental  parts  at  full  load;  and  hence  if 
banded  in  this  position  there  will  be  no  internal  stress,  so 
that  the  load  on  each  part  will  be  proportional  to  the  number 
of  leaves  in  that  part.  If  then  the  load  be  removed,  it  fol- 
lows that  the  band  alone  holds  the  two  portions  together  and 
that  there  must  exist  a  resulting  stress  upon  the  band  and 
leaves. 
Now 


4PW» 


r- 


and 


E  n'  b  ?i' 
6  P"  P 
E  n"  b  n' 


(1) 


(2) 


But,  as  shown. 
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Hence  /'=: ,  as  derived  by  substituting  In  (1). 


E  n"  b  h' 


Hence, 


2  P"  1' 


f"—r=- 


Also,  since 


E  n"  b  h-' 
P'  P"  P,  P 
n'       n"       n        2  n 


^gr.  4.     Front  Spring  Arrangement  of  the  1910  Model  Winton  Six-cylinder  Car 

we  have 


PP 


r—f: 


Also  since 


Enbh' 
L 
2' 


PL' 


r—r 


SEnbh' 
PL' 


SEnbh' 
This  last  expression   Is  then   a  general  expression  of  the 
proper  Initial  distance  between  the  two  fundamental  portions 


••fA(ft!'V'H\  '^*' 


Fig,  5.    Spring  Support  o(  the  Lozler  Motor  Co.'a  "Light  Six"  Car 

before  banding,  expressed  in  terms  of  total  load  on  spring, 
total  number  of  leaves  in  spring,  and  net  span  of  spring.  To 
find  the  actual  working  deflection  of  the  entire  spring  It  Is 
only  necessary  now  to  ascertain  how  much  either  portion  is 
deflected  by  tlie  process  of  banding.  For  this  purpose  let  us 
adopt  the  following  notation: 

P.  =  force  exerted  by  band, 

/,' =  deflfction  of  full-length  loaves  caused  by  band, 
/«"  =  deflection  of  graduated  leaves  caused  l)y  hand. 


Hence 


2  P.  ^8  •  3  P.  l^ 

fx  = and  /,"  = 

En'bh^  En"hlv' 

P.  h        fx  u'       fx"  n" 


Ebh^ 


But 


Hence 


2  r  (1  -  r)  1 


fx'+fx" 


Pl> 

Enbh' 


But 


Hence 


3  ri  -  rT  PI' 

fx'  +  -      fx"  = 

i\_     r     J  Enbh' 

—  

2  +  J-  J  Enbh' 


fx"  = 


3  Px  I' 
En"bh^ 


3P 

En 

SPxl' 


"bh'       L3  +  r  J  Enbh' 

[3r    n       PI' 
2  +  )•  J  Enb 


E  (I  -  r)  nbh' 


h' 


Fig.  e.    Arrangement  of  Seml-elllptlc  Springs  on  the  Lozier  Motor  Co.'s 
Four-cylinder  Model 


[^f] 


The  expression  inside  the  bracket  in  the  above  equation 
becomes  zero  for  either  extreme  value  of  r,  as  would  be  ex- 
pected, the  extreme  values  of  r  being  unity  and  zero.  The 
formula  gives  the  force  exerted  by  the  band,  i.  e.,  the  load 
upon  the  band. 

The  total  deflection  of  the  graduated  leaves,  as  already  de- 
veloped, is, 

Z  PI' 

/"  = • 

Enb  h' 

The  deflection  of  the  graduated  leaves,  caused  by  the  band,  la 


[3  )•    T      PI' 
•i  +  r  J  Enb h' 


The  difference  is,  thereto  re*"  the  deflection  left  to  the  gradu- 
ated leaves  after  banding,  or  the  general  formula  sought  for 
the  deflection  of  such  a  spring: 


r-fx"  = 


(  L2  +  '-  J  )  Enbh' 

I      ti      "1      Pt' 
\_i  +  r  }  Enbh" 


or,  since  I  =  — 
2 
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and 


P=  2P, 


~~lil      J 

L6      1     r2  6'  iibh-  ~^       L' 
2  +  r J     L       3L        JS  En 


bh  = 


Hence 


8L' 


/  =  - 


X 


2  (2  +  r)  Eh 

This  last  expression  Is  then  a  general  formula  for  the  de- 
flection of  all  semi-elliptic  springs.  If  all  the  leaves  are  gradu- 
ated, r  =  0,  and 

/=l/4  X . 

Eh 

If  all  the  leaves  are  full  length,  r  =  l,  and 

/  =  l/6  X . 

Eh 

As  was  to  be  expected,  the  spring  composed  of  all  gradu- 
ated   leaves    has    a    deflection,    according   to    the    above    gen- 


Fig.  7.    Three-quarter  Elliptic  Spring  Suspension  on  the  F.  B.  Stearns 
Co.'s  15-30  H:P.  Car 

era  I  formula,  50  per  cent  above  that  of  a  spring  composed  of 
all  full-length  leaves.  For  values  of  r  above  zero,  the  deflec- 
tion will  be  found  to  decrease  until  r  equals  unity. 

General  Remarks 
The  general  formulas  given  above  were  first  deduced  by 
the  writer  in  the  early  part  of  1905,  at  which  time  they  were 
placed  before  Prof.  C.  H.  Benjamin,  then  of  the  Case  School 
of  Applied  Science,  with  a  view  of  making  extended  experi- 
ments for  the  preparation  of  a  thesis.  It  was  the  intention 
to  have  springs  built  with  initial  space  as  deduced,  and  com- 
pare the  actual  deflections  of  such  springs  with  the  estimated 
deflections.  Although  these  experiments  were  not  carried  out, 
they  are  mentioned  because  it  is  believed  that  when  such  ex- 
periments are  made,  they  will  prove  valuable.  The  deduction 
of  the  formulas  is  here  published  for  the  first  time.  This  de- 
duction was  made  in  connection  with  certain  springs  which 
were  giving  very  poor  service,  although  designed  by  the  same 
formulas  as  other  elliptic  springs.  It  was  the  writer's  con- 
clusion that  had  the  springs  been  built  with  the  proper  initial 
space  between  the  fundamental  parts,  these  springs  would 
not  have  broken,  and  that  the  omission  of  this  space  caused 
an  over-stress  in  the  full-length  leaves,  and  an  under-stress 
in  the  graduated  leaves,  which  caused  the  over-strained  leaves 
to  break,  throwing  an  overload  upon  the  previously  under- 
stressed  leaves  which  also  broke  when  the  stress  was  exces- 
sive. This  conclusion  seems  to  explain  why  springs  of  this 
type  are  frequently  found  with  only  the  long  leaves  broken; 
the  remaining  leaves,  all  being  of  one  type,  divide  the  result- 
ant overload  evenly  so  that  the  over-stress  is  not  so  excessive. 
Perhaps  the  strongest  indication  of  the  correctness  of  the  de- 
duction lies  in  the  well-kno.wn  fact  that  the  percentage  of 
breakage  is  always  much  greater  with  semi-elliptic  springs 
(of   the    combination    type,    usually)    than    with    full  elliptic 


springs.     Also,    it   is  generally   found    upon   unhanding   these 
springs  that  no  initial  space  exists. 

Comparison  of  deflections  estimated  from  the  above  formu- 
las, with  actual  deflections  has  in  some  cases  been  quite  satis- 
factory, while  in  other  cases  the  actual  deflections  have 
appeared  closer  to  those  estimated  by  uniform  strength  for- 
mulas. In  such  cases  where  the  writer  has  been  able  to  make 
comparisons,  however,  the  springs  had  been  made  to  specified 
de'flections  which  evidently  were  estimated  by  the  uniform 
strength  formulas.  Experienced  spring  makers  know  that  it 
is  quite  possible  by  putting  a  "pull"  in  the  springs  to  vary 
the  deflection  and  load.  This  trade  term,  "pull,"  is  itself 
nothing  more  nor  less  than  the  introduction  of  an  initial 
space  between  the  leaves  before  banding. 

Suspension  of  Automobiles 

In  road  carriages,  except  in  the  heavier  wagons,  it  is  usual 
to  find  but  two  springs,  one  over  each  axle  placed  across  the 
width  of  the  carriage.  In  automobiles,  one  finds  almost  in- 
variably at  least  the  rear  suspended  upon  two  springs  run- 
ning lengthwise  of  the  car,  while,  as  is  shown  in  the  accom- 
panying illustrations,  it  Is  the  tendency  to  use  the  same  sus- 
pension in  the  front.  Such  an  arrangement  takes  up  the  for- 
ward and  side  lunges  in  a  manner  impossible  with  simple 
transverse  springs.  The  further  use  of  links  and  shackles, 
and  of  scroll  ends,  adds  to  the  comfort,  allowing  the  car  to 
swing  upon  the  springs  rather  than  to  be  thrown  upon  them. 
In  quite  a  few  models,  the  two  rear  springs  are  attached  in. 
front  to  the  frame  and  in  the  rear  to  a  platform  spring, 
which  is  itself  attached  to  the  center  of  the  rear  ci'oss  mem- 
ber of  the  frame.  The  three-quarter  elliptic  spring  lends  it- 
self to  both  comfort  and  convenience  of  arrangement,  and  i» 
rapidly  coming  into  general  use  in  this  country,  our  manufac- 
turers having  apparently  adopted  it  from  foreign  cars. 
Steel  Used  in  Automobile  Springs 

Automobile  springs  call  for  a  high  grade  of  steel,  the  ordi- 
nary spring  steel  lacking  in  strength  and  elasticity.  Various 
grades  of  high  carbon,  silicon,  manganese,  nickel,  chromium, 
and  vanadium  steels  are  used.  Often  such  alloys  are  used  as 
silico-manganese,  chrome-nickel,  and  chrome-vanadium,  the 
stiffening  elements  seeming  to  rank  in  the  order  given.  Data 
as  to  the  physical  properties  of  such  steels  cannot  well  be 
given,  as  such  properties  must  depend  upon  the  proportions 
in  the  particular  alloy  used.  Certain  alloys  of  the  vanadium 
group  having  an  elastic  limit  of  from  180,000  to  225,000  pounds 
per  square  inch,  and  tensile  strength  from  190,000  to  250,000 
pounds,  appear  to  be  the  most  ideal  steels  yet  produced. 
Calculations  of  Springs 

The  calculation  of  spring  properties  by  formulas  is  long  and 
tedious.  The  writer  appends,  therefore,  a  table  based  on  a 
modulus  of  elasticity  of  25,400,000   and   a   fiber  stress   under 

SEMI-ELLIPTIC    SPRINO  TABLE 

Giving  safe  load  and  deflection  for  1  inch  wide  leaves,  1  inch  net  length. 
Used  only  when  all  leaves  are  fully  graduated 


Thick- 

ness of 

P„ 

/u 

Steel 

p« 

y» 

Leaf 

^V 

53.08 

0.02519 

A 

4218.75 

0.00280 

A 

308.33 

0.01260 

tS 

5208.33 

0.00252 

A 

468.75 

0.00840 

^ 

6302.08 

0.-0023& 

i 

838.33 

0.00630 

% 

7500.00 

0.00210 

liV 

1302.08 

0 . 00504 

u 

8802.08 

0.00194 

Y 

1875.00 

0.00420 

l'« 

10208.33 

0.00180 

'           37 

2552.08 

0.00360 

il 

11718.75 

0. 00168 

J. 

4 

3333.33 

0.00315 

4 

13333.33 

0.00157 

maximum  safe  load  of  80,000  pounds  per  square  inch.  Calcu- 
lations of  springs  made  of  materials  having  other  physical 
properties  are  made  by  simple  proportion.  This  table  is  to  be 
used  only  when  all  leaves  are  fully  graduated. 

The  safe  load  on  one  leaf  one  inch  wide  is  found  by  divid- 
ing the  constant  given  under  P„  by  the  net  length.  The  cor- 
responding deflection  is  found  by  multiplying  the  constant 
given  under  /„  by  the  square  of  the  net  length. 

Example:  What  is  the  safe  load  on  a  semi-elliptic  fuU 
graduated  spring  of  five  leaves  if  of  one-quarter  by  two  inch 
steel;  length  between  end  bearings,  thirty-six  inches:  band  or 
seat,  three  inches? 
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Net  lengtli  = 
Load  on  oiu 


=  36  — 3  =  33  Inches. 
leaf  ono  inch  wide: 


3333.33 
33 


=  101.01  pounds. 


Load  on  ono  leaf  two  inches  wide  =  2  X  101.01  =  202.02 
pounds. 

Load  on  five  two-inch  leaves  =  5  x  202.02  =  1010.10  pounds. 
Corresponding  deflection  is: 

0.00315  X  (33)  =  =  3.43  inches. 
Formulas  can  easily  be  deduced  making  it  possible  to  use 
the  accompanying  table  for  other  classes   of  elliptic  springs 
than  those  of  the  semi-elliptic  type  with  all  leaves  fully  gradu- 
ated. 

The  foiluulas  for  the  semi-elliptic  spring  with  all  leaves 
graduated  are: 

2Snbh-  SL- 

P  = •  and  /  = . 

3Z.  iEh 

To  find  the  values  of  P„  given  in  the  table,  insert  S^  80.000, 
n  =  l.  6=:1.  ft  =  the  value  given  in  the  first  column  in  the 
table,  and  L  =  l.  To  find  the  values  of  /„,  insert  in  the  sec- 
ond formula  S  =  80,000,  I/  =  l,  £  =  25,400,000,  and  ft  =  the 
value  given  in  the  first  column  in  the  table. 

Now  if  the  values  in  the  table  are  to  be  used  for  other 
springs,  constants  can  be  deduced  by  which  the  table  values 
•may  be  multiplied. 

For  a  semi-elliptic  spring  with  a  portion  of  the  leaves  gradu- 
ated the  load  P  remains  the  same  as  for  a  spring  with  all 
leaves  graduated.    The  formula  for  the  deflection,  however,  Is: 

1  SL- 

/  =  — X . 

2(2+r)  Eh 

The  values  in  the  table,  therefore,  must  be  multiplied  by 
2 

X   L^  to  find  the  deflection  for  any  given  combina- 

( 2  +  n 
tion  full  leaf  and  graduated  spring  of  effective  length  L. 

For  a  full  elliptic  spring  with  all  leaves  graduated,  P  still 
remains  the  same  as  for  a  semi-elliptic  spring,  but  /  doubles 
its  value,  or: 

SL'- 

2Eh 

The  values  in  the  table,  therefore,  in  this  case  must  be  mul- 
tiplied by  2  L'. 

For  the  full  elliptic  spring  with  part  of  the  leaves  only 
graduated,  the  load  P  remains  the  same  as  before,  but  the 
deflection  is  twice  that  of  a  semi-elliptic  spring: 

1  2SL=  8L- 

f  = X' 


2  (2  +  r) 


Eh 


(2  +  r)  Eh 


In  this  case,  then,  the  values  for  the  deflection  in  the  table 

4 

are  to  be  multiplied  bv  X  L-. 

2+r 
The  flexibility  of  a  spring  is  the  amount  of  deflection   as 
compared   to   the   load.     This  may  be  expressed  as  so  many 
inches  deflection  per  hundred  pounds,  or  y. 

Example:— Assume   a   full-elliptic,   fully   graduated   spring, 
"Where 

5  =  80,000, 

£  =  25,400,000, 

6  =  1%  inch, 
n  =  4, 
ft=%  inch, 

L  =  30  inches. 

Then  the  safe  load  equals: 

3333.33 

P  =  4  X  1  %  X =  778  pounds. 

30 
And  the  deflection  equals: 

f  =  ?,0-x2x  0.00315  =  5.G7  Inches. 
5.67 


Then, 


V  =  - 


X  100  =  0.73    inch. 


778 

On  the  other  hand,  assume  that  the  thickness  and  number 
<of  leaves  Is  unknown.     Then  we  have: 


P=  778  pounds, 
S  =  80,000, 
E  —  25,400,000, 

6  =  1%   inch, 
i;  =  30  inches, 

2/ =  0.73  inch. 
Then 


778 


f-- 


100 


X  0.73  =  5.67   inches. 


But  /^2/uZ-^  where  /„  is  the  constant  for  deflection  in  the 
accompanying  table: 
Hence, 

/  5.67 

/„  = = =  0.00315. 

2L'        1,800 

The  thickness  of  steel  in  the  table  which  corresponds  to  this 
value  of  /„  is  one-fourth  inch. 
The  number  of  leaves  is  found  by  using  P„,  thus. 
Load  on  one  leaf,  one  Inch  wide  is: 

3333.333 

=  111.11  pounds. 

30 

Load   on  one  leaf  one  and  three-quarter  wide  is: 

111.11  X  1%  =  194.25. 

Number  of  leaves  is  then. 

778 
=  4. 


194.25 

The  present  calculation  makes  no  allowance  for  the  leaves 
of  a  spring  varying  in  thickness.  Where  such  springs  are 
used,  the  deflection  of  the  different  leaves  will  not  be  uniform. 
Hence,  in  such  springs  also  a  suitable  initial  "pull"  should 
exist,  and  such  springs  should  be  estimated  by  a  general  for- 
mula based  upon  a  combination  of  different  cantilevers,  thus 
making  allowance  for  different  depths  of  cantilevers.  It  is 
much  better  to  use  springs  composed  of  but  one  thickness  of 
leaves,  as  the  combination  of  different  thicknesses  adds  a  com- 
plexity scarcely  necessary. 

Results  obtained  from  fully^  graduated  full  elliptic  springs 
would  seem  to  show  that  the  action  of  the  friction  between 
the  leaves  is  not  great  enough  to  seriously  affect  the  bending 
action,  in  that  the  formulas  give  results  agreeing  very  closely 

with  actual  conditions. 

*  *     * 

ELECTRIC  VS.   STEAM  LOCOMOTIVES 

Almost  at  the  same  time  as  the  experiments  carried  on  for 
several  years  past  on  the  Swedish  state  railways  have  led 
the  railway  administration  in  that  country  to  install  electric 
traction  on  one  of  the  state  railways  for  both  passenger  and 
freight  traffic,  it  is  decided  by  the  Swiss  railway  administra- 
tion to  return  to  the  use  of  steam  locomotives  on  one  railway 
line  after  two  years  trial  with  electric  locomotives.  The  main 
reason  for  this  appears  to  be  that  electric  operation  proved 
more  costly  than  expected,  the  excess  of  cost  of  electric  opera- 
tion over  that  of  steam  operation  being  about  $1,000  a  year 
per  mile  of  road  electrically  operated.  The  results  obtained 
by  the  Swiss  railway  administration  are  signiflcant,  inasmuch 
as  Switzerland  is  especially  adapted  for  electric  operation  of 
the  country's  railways.  The  abundant  water  power  available 
makes  it  possible  to  generate  electric  current  as  cheaply  as 
conceivable.  Coal,  on  the  other  hand,  is  costly  in  Switzerland, 
due  to  the  fact  that  all  coal  must  be  imported.  The  results 
of  the  experimental  operation  in  Switzerland  indicate  that 
electric  traction  will  be  profitable  only  on  the  lines  having 
very  heavy  grades  or  dense  traflic.  If  this  is  the  case  in  a 
country  where  water  power  can  be  obtained  in  abundance  and 
where  coal  is  costly,  it  indicates  that  the  existence  of  the 
steam  locomotive  is  plaped  on  a  very  firm  foundation  in 
co\intries  where  water  power  is  comparatively  scarce  and  coal 
abundant,  as,  for  Instance,  in  the  United  States. 

*  «     * 

A  chair  in  aerial  navigation  has  been  established  at  tlie 
East  London  College  of  the  London  University.  Prof.  A.  P. 
Thurston  will  have  charge  of  this  department  and  lecture  on 
aerial  navigation  and  subjects  connected  with  this  science. 
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CUTTING  SQUARE  HOLES  ON  A  KEYSBATING 
MACHINE 

ETHAiJ  VIAT.I.' 

The  making  of  square  holes  of  any  considerable  length  in 
tough  metal  is  always  something  of  a  problem,  especially  if 
the  holes  are  to  be  of  uniform  size  within  very  narrow  limits. 
As  a  general  rule,  such  holes  would  be  made  by  running  a 
number  of  broaches  through  a  drilled  hole,  but  a  method  is 
in  use  at  the  shop  of  Rlood  Brothers  Machine  Co.,  Kalamazoo, 


Fig.  1.    Indexing  Fixture  used  on  Keyseatlng  Machine  while 
Squaring  Holes 

Mich.,  where  holes  1%  inch  square  and  4  inches  long  are 
made  in  a  very  tough  grade  of  steel  by  first  drilling  a  hole  the 
same  diameter  as  the  side  of  the  square  wanted,  cutting  out 
the  corners  on  a  Mitts  &  Merrill  keyseater  and  then  finishing 
the  hole  by  forcing  a  short  sizing-broach  down  through  it. 

The  part  in  which  this  square  hole  is  made  is  the  hub  of 
a  fork  for  a  universal  joint,  manufactured  by  the  firm  men- 
tioned. After  the  fork  is  drilled  it  is  placed  on  a  keyseater 
fitted  with  the  indexing  fixture  shown  in  Fig.  1,  and  one  cor- 
ner of  the  hole  cut  out.  The  fixture  is  then  indexed  a  quarter 
turn,  the  next  corner  cut,  and  so  on  until  the  hole  is  squared 


A 

ISiSSB^t 

S 

1                                        c 

I'lg     2       Eroarh,   Cutter  and   Cutter  Guide   used  in  making  Square  Holes 

within  a  few  thousandths  of  the  size  wanted.  The  work  Is 
then  placed  in  a  small  hydraulic  press  and  a  sizing  broach 
run  through  as  mentioned  before. 

The  cutter  used  to  cut  out  the  corners  is  shown  at  B,  Fig.  2, 
the  cutter  guide  at  C  and  the  broach  at  A.  In  Fig.  3  are 
shown  samples  of  the  work,  after  it  has  been  drilled  as  at  A, 
cut  out  as  at  B,  and  broached  as  at  C. 

In  cutting  out  the  hole,  enough  of  the  round  is  left  to  act 
as  a  guide  for  the  pilot  on  the  broach.     Those  who  have  ever 


used  a  broach  of  this  type  know  of  its  tendency  to  crowd  over 
to  one  side  when  it  is  not  started  perfectly  straight.  By  hav- 
ing a  pilot-guide,  this  tendency  is  largely  overcome  and  the 
hole  is  started  and  kept  straight  with  little  difficulty. 

Some  will  no  doubt  think  that  the  keyseater  method  of 
rough  squaring  the  holes  is  slower  than  draw-broaching,  but 
all  things  being  considered,  the  use  of  a  keyseater  is,  in  a 
case  like  this,  probably  cheaper  owing  to  the  amount  and 
toughness  of  the  metal  to  be  removed.  At  least  two  and  per- 
haps three  draw-broaches  would  have  to  be  used,  and  the- 
actual  time  would  be  about  the  same,  while  the  cost  of  the 
broaches  would  be  very  largely  in  excess  of  cutters.  By  the 
method  just  described,  from  twelve  to  fifteen  holes  are  fin- 
ished per  hour,  a  liberal  supply  of  soapwater  being  used  while 
cutting. 

The  push-broaches  used  for  this  job  are  about  fourteen 
inches  in  length  with  a  2^4-  or  3-inch  pilot  and  a  2-inch  shank. 
Beginning  with  the  first  tooth,  the  size  increases  0.001  inch 
for  each  one  up  to  the  last  or  sizing  tooth.  This  is  left  twice 
as  wide  across  the  top  as  the  others  as  shown  at  A.  Fig.  2, 
The  other  teeth  are  %  inch  wide  with  a  Vi-i°cli  flute,  and  the 
face  or  outside  is  ground  perfectly  straight  and  parallel  with 
the  center  line  of  the  tool,  giving  absolutely  no  clearance. 
The  cutting  edge,  however,  is  hooked  under  just  enough  to 
cause  it  to  cut  a  nice  curling  chip,  all  sharpening,  of  course, 
being  done  on  the  cutting  edge  and  not  on  the  outside,  as  that 
would  change  the  size.  By  giving  the  teeth  no  outside  clear- 
ance, the  tendency  to  "creep"  in  case  the  metal  were  a  little 
softer  on  one  side,  is  minimized,  and  with  the  aid  of  the  pilot 
a  perfectly  straight  hole  is  made. 

Beside  cheapness,  another  advantage  claimed  for  this 
method,   is  that  there   is   no   tearing  of  the   metal,   perfectly 


•  Associate  Editor  of  jMachineey. 


Fig.  3.     Universal  Joint  Forks,   siio^ving  Drilled.  Machined,  and 
Broached  Holes 

smooth  holes  being  obtained.  Of  course,  full-sized  square 
holes  could  be  made  without  the  use  of  a  broach,  but  more 
time  would  undoubtedly  be  taken  in  getting  as  accurate  re- 
sults. 

The  keyseater  may  also  be  used  to  cut  triangular,  hexagon,, 
octagon  or  almost  any  other  shaped  holes  by  simply  grinding 
a  cutter  to  the  proper  outline,  and  if  any  quantity  were 
wanted,  an  indexing  fixture  similar  to  the  one  shown  could 

be  easily  made. 

*     *     * 

The  Norwegian  Parliament  has  just  passed  a  measure  of 
great  industrial  importance,  relating  to  the  future  exploita- 
tion of  the  country's  water  power.  This  act  recognizes  dis- 
tinctly the  rights  of  the  whole  nation  to  the  country's  na- 
tional resources  in  the  form  of  available  water  power.  Con- 
cessions for  use  may  be  given  for  a  term  of  from  60  to  80 
years,  but  at  the  end  of  the  concession  the  water  fall,  with 
regulating  works  connected  therewith,  and  the  sites  and 
rights  required  for  the  exploitation  of  the  water  power  and 
for  the  power  station,  become  the  property  of  the  state  with 
full  ownership  and  without  compensation;  this  latter  pro- 
vision gives  to  the  state  a  compensation  for  the  privilege  con- 
ferred upon  the  private  exploiting  company  during  the  period, 
of  the  concession.  Water  falls  of  a  capacity  of  less  than 
1,000  horse-power  are  excepted  from  the  rulings  of  this  act.. 
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TO   CALCULATE   THE    DEFLECTION   OP  A 
SPECIAL  STEEL  SECTION* 

MARTIN  JOAOHIMSON* 

The  problem  presented  in  the  following,  although  taken 
from  actual  inaetieo,  has  been  selected  as  a  specimen  for  cal- 
culations relaling  to  special  steel  sections,  because  it  Involves 
all  the  calculations  which  ordinarily  occur  in  such  cases. 
When  sections  are  built  up  of  plates  and  angles,  the  areas, 
center  of  gravity  and  moment  of  inertia  of  the  parts  can  be 
found  in  the  hand-boolis  published  by  the  various  steel  com- 
panies; this  of  course  siraplifles  the  calculations. 

The  problem  in  the  present  case  is  as  follows:  How  much 
will  the  proposed  section,  shown  in  the  accompanying  engrav- 
ing, deflect  under  a  total  load  of  400  pounds,  it  this  load  be 


Section"of  Built-up'Beam,  used  as  Example  for  the  Calculation  of  Moment 
of  Inertia  and  Deflection 

uniformly  distributed  over  the  total  distance  between  the  sup- 
ports, which  is  6  feet?  The  formula  for  the  deflection  of  the 
beam  is: 

D  = 

Z8i  EI 

In  which  D  =  deflection  in  Inches, 

W=:  total  load  =  400  pounds  +  weight  of  beam, 
Z  =  length  between  supports  in  inches  =  72  Inches, 
£  =  modulus  of  elasticity  for  steel  ^29,000,000, 
7  =  moment  of  inertia  of  section. 
This  formula  was  given  in  Machinery's  Data  Sheet  No.  48, 
September,  1905. 

The  weight  of  the  beam  and  the  moment  of  Inertia  of  the 
section  must  now  be  obtained  before  the  deflection  can  be  cal- 
culated. The  general  formula  for  the  moment  of  inertia  with 
respect  to  any  given  axis  is: 

I=-Z(ad-  +  i) 
In  which  a  =  area  of  each  part  making  up  the  complete  sec- 
tion, 
d^  distance   from   the   center   of  gravity   of   each 
part  to  the  axis  with  respect  to  which  the 
moment  of  inertia  is  required, 
i  =  moment  of  inertia  of  each  part. 
The  Greek  letter  2    (sigma)   indicates  that  the  sum  of  the 
moments  of  inertia  of  each  part  with  respect  to  the  axis  re- 
quired gives  the  total  moment  of  inertia. 

The  position  of  the  neutral  axis  must  be  determined  before 
we  can  determine  the  moment  of  inertia  with  respect  to  this 
axis.  The  neutral  axis  of  the  whole  section  passes  through 
the  center  of  gravity  of  the  section.  The  location  of  the  cen- 
ter of  gravity  is  determined  with  respect  to  the  line  oft  by  the 
formula: 

2(a(J) 

distance  of  center  of  gravity  from  line  o6:=— 

A 

In  which  a  =  area  of  each  part  making  up  the  complete  section, 
d  =  distance  from  the  center  of  gravity  of  each  part 

to  line  ah. 
A  =:  total  area  of  section, 
indicates  in  this  case,  as  above,  that  the  sum  of  the  areas 
of  the  various  parts  multiplied  by  the  distance  of  the  center 
of  gravity  of  each  part  to  the  line  ab.  Is  required.  The  use 
of  this  formula  will  be  understood  from  the  following  simple 
calculation: 


First  find  the  total  area  of  the  section.  The  different  rec- 
tangles In  the  section  of  the  sample  beam  are  called  (1),  (2), 
(3)  and  (4),  respectively..  The  areas  of  the  sections  are  then 
as  follows: 

7 
Area  (1)  =—  x  1%  =0.300781 
32 
6 
Area  (2)=— X    %  =  0.078125 
32 


Area  (2)  =- 


32 


:  0.078125 


Area   (3)  =— X  1%  =  0.1875 
8 

The  areas  are  found  from  the  tables  In  the  accompanying 
Data  Sheet  Supplement;  in  the  case  vifhere  7/32  is  to  be  multi- 
plied by  1%,  of  course,  7/32  is  multiplied  by  1,  and  then  by  %, 
and  these  two  products  are  added.  Now  to  find  the  weight 
of  the  section  per  foot,  multiply  the  sum  of  the  areas  obtained 
by  the  factor  3.4  for  steel,  as  a  steel  bar  weighs  3.4  pounds 
per  foot  when  the  section  is  one  inch  square.  Then  the 
weight  per  foot  equals: 

0.64453  X  3.4  =  2.19  pounds, 
and  the  weight  of  the  whole  beam  6  feet  long  equals: 
2.19  X  6  =  13.14  pounds. 
Now   to  find  the   distance  of   the  center   of  gravity  of  the 
section   from  the   line  ah.  multiply  the  area  of  each  section 
by  the  distance  of  its  center  of  gravity  from  the  line  ab,  thus: 
area  X  distance  =  moment 
0.30078  X      11/16     =0.20678 
0.07812  X     1%         =0.08788 
0.07ai2  X     IV^        =0.08788 
0.1875    X     17/16    =0.26952 


0.64452 


0.65206 


Now  adding  the  four  moments  obtained  gives  us  0.65206 
as  shown,  which  equals  the  quantity  S  (ad).  Dividing  this 
sum  by  the  total  area,  which  equals  0.64452  gives  us  the  dis- 
tance of  the  center  of  gravity  of  the  whole  section  from-  the 
line  ab: 

0.65206         65 

=  —  =  11/64  inch,  very  nearly. 

0.64452         64 

We  are  now  ready  to  find  the  moment  of  inertia  of  the 
section.  The  moment  of  inertia  of  a  rectangular  section  is 
found  by  the  formula: 

hh' 

12 
in  which  h  equals  the  height  of  the  rectangle  and  6  the  width 
or  breadth,  the  height  meaning  the  dimension  which  is  at 
right  angles  to  the  neutral  axis.  This  formula  is  found  in 
any  engineering  hand-book.  The  individual  moments  of  In- 
ertia of  each  rectangular  section  are  now  found  with  respect 
to  their  own  neutral  axis,  as  below: 


—  X(l%)' 
32 

12 


:  0.04739 


—  X  (%)• 

32 

2  X =  0.00325 


12 
1%  X(%)" 

12 


:  0.00024 


•  With  nnta  Sliiit  Supplpment. 

t  Address:  r.lS  WchI   lOCth  St.,  New  York  City. 


Having  now  found  the  moment  of  inertia  of  each  section  we 
find  the  quantity  art'  +  i  for  each  of  the  sections  with  rela- 
tion to  the  neutral  axis  of  the  section.    The  sum  of  these 
various  quantities  gives  us  the  total  moment  of  inertia,  I. 
add'  i  (Kf  -f  i 

21 
0.3007S  —  0.1077       0.04739     0.07976 
64 

7 
0.15625  —  0.01196     0.00325     0.00512 
64 
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d 

27 


rf2 


ad'  +  i 


0.18T5     —  0.17S0       0.00024     0.03361 
64 


7  =  0.11849 
We  can  now  find  the  deflection  by  inserting  our  values  in 
the    original    formula    tor    the    deflection,    W    being    413.14 
pounds  and  7  =  0.1185. 

5  X  413.14  X  72' 

X)  = ^0.5847    inch. 

384  X  29,000,000  X  0.1185 
This  deflection,  of  course,  would  be  too  much  for  practical 
purposes.  *     *     * 

BOILERS  AND  CHIMNEYS*! 

A.  WINDJ 

The  writer  read  with  great  interest  the  article  entitled 
"Simple  Method  of  Stack  Design,"  published  in  the  August, 
1909,  issue  of  Maciiinebt.  The  expression  "horse-power"  of  a 
boiler,  used  In  this  article,  is  an  expression  that  is  not  cus- 
tomary in  England.  The  term  horse-power  for  a  boiler  seems 
to  me  very  vague,  because  the  boiler  when  used  for  two  dif- 
ferent types  of  engines  would  give  a  very  great  difference  in 
the  amount  of  power  that  may  be  obtained  from  it.  A  boiler, 
for  instance,  may  be  able  to  evaporate  say  6,000  pounds  of 
water  per  hour  at  120  pounds  working  pressure.  Assuming 
twenty  pounds  of  steam  for  every  horse-power,  this  boiler 
would  be  a  300  horse-power  boiler;  but  if  the  boiler  were 
supplying  steam  to  an  engine  exhausting  into  the  air  and 
working  under  unfavorable  conditions,  35  pounds  of  steam 
per  horse-power  might  be  required.  In  this  case  the  boiler 
would  be  of  only  170  horse-power.  Again,  a  boiler  may 
not  be  used  for  raising  steam  for  engine  driving,  but  it  may 
be  used  for  boiling  purposes,  as  in  paper  mills,  creosoting 
plants  or  celluloid  works;  then  the  term  horse-power  would 
convey  an  altogether  wrong  idea. 

I  find,  therefore,  that  it  is  better  to  follow  the  custom  used 
in  England  and  on  the  Continent,  of  speaking  of  boilers  as  being 
built  to  evaporate  so  many  pounds  of  water  per  hour  under 
ordinary  circumstances.  At  the  works  where  the  writer  is 
employed  this  method  of  designating  boilers  applies  as  well  to 
water  tube,  Lancashire,  Cornish  and  multi-tubular  boilers.  Of 
course,  it  must  be  understood  that  a  boiler  being  built  to 
evaporate  6,000  pounds  of  water  per  hour  when  fired  with 
good  coal  by  hand,  would  be  able  to  evaporate  8,000  pounds 
of  water  per  hour,  or  thereabouts,  when  fired  with  a  mechani- 
cal stoker  and  fed  with  pre-heated  feed  water. 

[Our  correspondent  apparently  has  an  erroneous  idea  as 
regards  the  meaning  of  a  boiler  horse-power,  as  this  expres- 
sion is  used  in  the  United  States.  The  Centennial  standard 
boiler  horse-power  adopted  by  the  American  Society  of  Me- 
chanical Engineers  in  1884,  is  defined  as  an  evaporation  of 
30  pounds  of  water  into  dry  steam  under  a  pressure  of  70 
pounds  per  square  inch  above  atmosphere  from  feed  water  at 
a  temperature  of  100  degrees  F.,  or  the  evaporation  of  34% 
pounds  of  water  from  feed  water  at  a  temperature  of  212  de- 
grees F.  into  steam  of  the  same  temperature.  This  standard 
is  equal  to  33,305  B.  T.  U.  per  hour.— Editob.] 

As  regards  the  size  of  chimneys,  the  writer  would  say  that 
the  draft  that  is  necessary  for  hand  firing  will  almost  with- 
out exception  be  sufficient  when  firing  the  boiler  with  an  ordi- 
nary mechanical  stoker.  In  the  accompanying  Data  Sheet 
Supplement  heights  and  diameters  of  chimneys  for  different 
kinds  of  boilers  are  given.  This  table  is  based  upon  the 
grate  area  of  the  boiler,  assuming  the  burning  of  from  20  to 
25  pounds  of  coal  per  square  toot  of  grate  per  hour.  The 
size  of  the  grate  in  many  instances  will  vary  very  little  with 
the  length  of  the  boiler.  In  the  works  where  the  writer  is 
employed  the  same  grate  is  put  into  a  Lancashire  boiler  25 
feet  long  as  in  one  30  feet  long.  This  applies  also  to  Cornish 
and  multi-tubular  boilers.  When  two  or  more  boilers  are 
worked  together  it  is  not  necessary  to  calculate  the  size  of 
the  chimney  for  the  total  combined  grate  area  of  all  the  boil- 


ers, as  it  is  very  seldom  that  all  the  boilers  are  fired  in  all 
furnaces  at  exactly  the  same  time.  Therefore,  a  greater  num- 
ber of  boilers  permits  of  a  comparatively  smaller  size  of 
chimney.  The  table  in  the  accompanying  Data  Sheet  Supple- 
ment gives  the  diameters  of  boilers,  grate  areas  and  the  diam- 
eters and  heights  of  chimneys  for  any  number  of  boilers 
from  one  to  five,  in  the  case  of  the  Cornish  type,  one  to  fifteen 
in '  the  case  of  the  Lancashire  type,  and  one  to  ten  in  the 
case  of  the  multi-tubular  boilers.  In  each  case  the  height  of 
the  chimney  is  taken  to  be  20  times  its  diameter. 

Where  forced  draft  or  induced  draft  plants  are  installed, 
the  size  of  chimneys  can,  of  course,  be  considerably  reduced. 
Each  given  size  of  chimney  would  prove  sufficient  for  33  per 
cent  greater  capacity  than  shown  in  the  table,  when  such 
draft  is  employed.  To  determine  the  size  of  the  chimney  for 
six  boilers  with  induced  draft,  for  example,  select  the  chimney 
given  in  the  table  corresponding  to  four  boilers. 

The  sizes  of  chimneys  given  in  this  table  correspond  to  the 
ordinary  practice  in  England  and  on  the  European  continent. 
It  may,  of  course,  differ  slightly  from  that  customary  in  the 
United  States,  but  the  writer  thinks  that,  nevertheless,  this 
table  may  be  of  interest  to  steam  engineers  in  America. 


*     *     * 


RECIPROCITY 


W    L.   CHENEY* 


♦  See  MachixerTj  August.  1909,  engineering  edition  ;    Simple  Method 
of  Stack  Desisn. 

t  With  Data  Sheet  Supplement. 

t  Address  :  Woodfleld  Ave.,  Penn.  Y^'olverhamptcn,  England. 


"I  will  put  in  one  of  your  machines  if  you  will  put  In  one 
of  mine";  how  often  we  hear  this  expression! 

It  is  all  rot,  and  time  it  was  so  understood.  The  only  legiti- 
mate reason  for  buying  a  machine  is  that  the  buyer  will  be 
better  off  for  having  bought  it.  The  interest  of  the  buyer  of 
a  machine  is  in  what  the  machine  will  earn  for  him;  therefore 
he  should  buy  the  one  which  is  best  for  his  purpose,  and  it 
follows  that  a  man  who  buys  a  machine  which  is  not  best  for 
his  purpose,  simply  because  the  other  fellow  will  buy  one  of 
his  machines,  is  worse  than  silly,  because  his  profit  is  soon 
eaten  up  by  the  increased  cost  of  what  the  inferior  machine 
produces,  and  after  that  it  is  all  loss.  This  is  so  simple  a  pro- 
position that  it  is  axiomatic,  and  there  is,  therefore,  no  use 
arguing  with  a  man  who  cannot  see  it  at  first  glance  when  it  is 
brought  to  his  attention. 

The  same  principle  applies  to  different  grades  of  machines 
of  approximately  similar  design.  Either  one  machine  is  better 
designed  and  made,  will  do  more  and  better  work,  and  is  in 
the  repair  shop  less  than  another,  or  it  is  not;  if  it  is,  why  buy 
the  other  because  of  a  few  dollars  saving  in  first  cost,  and  go 
on  losing  profits  ever  after? 

The  mistake  is  often  made  of  assuming  that  the  interest  of 
the  seller  of  a  machine  is  only  in  the  profit  which  the  sale 
brings;  but  the  seller  has  a  further  interest  and  this  is  ident- 
ical loith  the  interest  of  the  buyer,  because  the  profit  on  the 
sale  of  a  machine  ends  with  the  sale,  and  no  concern  can  live 
on  the  profit  from  one  sale.  The  man  who  habitually  sells  ma- 
chines which  are  not  best  for  the  user's  purposes  has  a  hard 
row  to  hoe.  Nothing  helps  salfs  like  the  "good  word"  from 
the  satisfied  user.  So,  what  can  be  said  that  is  strong  enough 
against  the  folly  of  two  men  who  make  "exchanges"  and 
"trade  deals"  for  no  other  reason  than  their  blind  worship 
of  the  fetish  of  "reciprocity?" 

*     *     * 

Attention  is  called  in  the  Electrotechnische  Zeitschrijt  to 
the  fact  that  the  static  charge  of  the  cover-glass  of  electrical 
instruments  is  the  source  of  many  errors  in  electrical  obser- 
vations. The  longer  the  pointer,  the  nearer  it  is  to  the  glass, 
the  feebler  the  directive  force  of  the  instrument,  and  the 
drier  the  atmosphere,  the  greater  will  be  the  error  in  the 
reading.  In  a  dry  warm  room  instruments  have  been  known 
to  indicate  wrong  as  much  as  twenty  per  cent  when  touched 
with  the  dry  hand.  By  drawing  a  piece  of  soft  leather  across 
the  glass  of  a  galvanometer,  deflections  up  to  five  per  cent 
may  be  produced.  The  deflections  are  not  lasting,  of  course, 
but  it  may  be  as  much  as  an  hour  before  the  pointer  will  again 
indicate  correctly.  Eri'ors  are  produced,  for  instance,  when 
cleaning  the  glass  by  wiping  off  the  dust.  As  a  preventative 
for  the  difficulty,  it  is  stated  that  breathing  upon  the  glass  will 
eliminate  the  static  charge. 

*  Address :  Meriden,  Conn. 
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MACHINING   CYLINDERS  AND  PISTONS  FOR 
AUTOMOBILE  ENGINES* 

HAROLD  WHITING  SLAUSONt 

Less  than  ten  years  ago,  an  aiitonuibile  race  heUl  in  France 
was  won  by  a  certain  car  propelled  by  a  two-cylinder  gasoline 
motor  developing  four  horse-power.  Today,  duplicates  of  this 
motor,  so  far  as  number  of  cylinders,  bore  and  stroke  are 
concerned,  are  made  by  the  thousand  in  one  of  the  large 
French  factories;  but  these  motors  now  develop  twelve  horse- 
power— an  increase  of  200  per  cent!  This  is  indeed  a  strik- 
ing illustration  of  the  improvements  in  design  and  the  rapid 
strides  in  shop  and  manufacturing  methods  made  in  the  auto- 


Fig    1.     Heald  Grinder  used  in  Premier  Factory,  shonnxis  Exhaust 
Attachment  for  Drawing  olT  the  Iron  and  Emery  Dust 

mobile  industry  during  the  past  decade  and  it  serves  to  show 
why  the  modern  motor  car  renders  such  vastly  better  service 
than  did  its  ancestor  of  ten  or  twelve  years  ago. 

Much  of  this  increased  efficiency  has  doubtless  been  due  to 
improved  shop  methods  and  tools  whereby  a  far  better  fit  of 
pistons  and  rings  in  the  cylinder  has  been  made  possible. 
Good  compression  and  the  ability  of  the  piston  rings  to  pre- 
vent the  escape  of  gas  during  the  comparatively  short  time 
that  the  so-called  explosion  lasts  is  of  such  vital  importance 
to  the  internal  combustion  motor  that  it  is  doubtful  if  the 
square  pistons  of  the  time  of  Watt  would  have  served  the 
purpose  for  any  prime  mover  in  which  the  source  of  energy 
is  located  in  the  cylinder  itself.  Owing  to  the  higher  tem- 
perature and  pressure  generally  found  in  the  internal  com- 
bustion motor  cylinder,  the  rings  must  be  tighter  and  the 
piston  looser  than  is  the  case  with  the  steam  engine,  while 
the  higher, speed  of  the  former  power  plant  necessitates  the 
minutest  attention  to  details  of  workmansihip  and  material 
to  prevent  undue  wear  of  the  moving  parts.  This  higher 
speed  also  requires  a  more  perfect  balance  of  piston,  connect- 
ing-rod and  crank-shaft,  and  it  is  the  practice  in  one  of  the 
leading  American  automobile  factories  to  allow  a  margin  of 
but  1/4  ounce  between  the  weight  of  any  two  pistons  in  any 
of  the  motors  turned  out. 

There  may  be  said  to  be  almost  as  great  a  variety  of  meth- 
ods in  use  for  the  preparation  of  the  cylinder  and  piston  of  a 
modern  automobile  engine  as  there  are  makes  of  cars  on 
the  market.  There  are  a  number  of  different  ways  for  per- 
forming the  operations  of  boring,  grinding  and  reaming  cylin- 
ders and  for  grinding,  "lapping"  and  "running  in"  pistons 
and  rings,  and  nearly  every  possible  combination  of  the 
processes  for  treating  these  two  principal  parts  of  a  motor 
will  be  found  in  the  numerous  automobile  factories  of  this 
country.  One  factory  may  bore  tlie  cylinders  and  grind  both 
cylinders  and  pistons;    another  may  treat  the  former  in  the 


same  manner,  but  prefer  to  "lap  in"  the  pistons;  a  third 
may  ream  the  cylinders  and  both  grind  and  "run  in"  the 
pistons;  while  still  another  may  perform  all  four  operations. 
When  to  these  are  added  the  drilling  ar.d  tapping  of  holes 
in  the  casting,  the  facing  oft  of  the  base,  valve  seats  and 
the  like,  and  tlie  reaming  of  the  pockets,  it  is  small  wonder 
that  every  cylinder  on  one  of  the  well-known  makes  of  cars 
has  received  nine  different  operations  at  the  hands  of  as 
many  different  artisans  before  it  is  ready  for  its  installation 
as  a  part  of  the  completed  motor. 

In  many  of  the  shops  special  machine  tools  have  been  de- 
signed for  the  purpose  of  performing  but  a  single  operation 
on  a  number  of  cylinders  at  once.  On  the  other  hand,  how- 
ever, excellent  work  is  performed  in  those  factories  in  which 
attachments  have  been  improvised  for  use  on  regular  tools 
and  machines  such  as  will  be  found  in  any  well-equipped 
machine  shop,  and  the  quality  of  the  output  will  compare 
favorably  with  that  of  the  concerns  employing  the  most  mod- 
ern special  equipment.  Horizontal  boring  mills  in  a  variety 
of  forms  are  used  in  the  majority  of  factories  for  giving  the 
rough  and  finishing  cuts  to  the  cylinder  castings.  In  some 
of  the  factories  which  make  engines  having  the  cylinders 
cast  in  pairs,  a  double  mill  is  used  having  two  bars  which 
bore  both  cylinders  at  cnce.  Several  of  these  are  in  use  in 
the  Peerless  factory  at  Cleveland,  and  each  is  equipped  with 
a  turret  on  which  the  casting  is  held  while  the  cylinders  are 
being  bored.  Another  pair  may  be  set  in  place  while  the 
operation  of  boring  is  in  progress  on  the  first  set,  and  when 
these  are  completed,  the  turret  is  turned  and  the  new  cast- 
ing is  in  position  to  be  worked. 

The  rough  and  finishing  cuts  in  the  boring  mill  were  for- 
merly the  only  machine  operations  that  the  interior  of  the 
cylinder  received,  and  even  today  some  of  the  manufacturers 
do  not  consider  it  necessary  to  grind  the  walls.  When  the 
cylinders   are  not   ground   after   being  bored,   it  is  necessary 


•  For  articles  previously  published  on  this  nnd  kindred  sul),|ect8,  see 
"The  Design  and  Muniifaoture  ot  a  HiKli-Orade  Motor  Car,"  "Mnnii- 
faetiirlnK  Methods  In  thi'  SteviMis  Iiui-yea  Aiitcjniobilo  Woilts."  ".Viito- 
mobile-  I'actory  rra<tlce,"  Klllelenl  System  (oi-  the  Rapid  .Vssi'inlily  of 
MoliM-  Cni's,"  "Treat iiicnt  of  Goals  lor  ,\utomolille  Motors  and  Trnns- 
mlsslcms,"  October,  1!)()0.  and  nrlkles  there  referred  to. 

t  Address;    Box  27,  Times  Square  Station,  New  York. 


Fig.  2.     ■■American"  Radial  Drill  in  Winton  Pactoi'w   w  irti   I'om    spinMlt- 
Attachment  for  Reaming  Automobile  Cylinders 

that  the  motor  shall  be  run  under  belt  power  for  a  consider- 
able time  before  the  walls  are  worn  sulflciently  smooth  to 
permit  the  engine  to  operate  efficiently  under  its  own  power. 
In  lieu  of  grinding,  graphite  has  been  found  to  produce  good 
results  when  worked  into  the  cylinder  walls  by  the  piston. 
The  small  particles  of  this  substance  fill  every  minute  pore 
and  hole  left  in  the  cylinder  walls  by  the  boring  tool,  and. 
produce  an  almost  perfectly  smooth  surface.  As  graphite  is 
unaffected  by  heat,  the  high  temperatures  of  the  combustion  ■ 
chamber  do  not  injure  or  alter  it  anil  it  remains  in  its  place 
in  the  cylinder  walls  for  a  practically   indefinite   period. 

All  of  the  motors  for  the  Gaeth  automobile,  made  In  Cleve- 
land, are  bored  on  a  lathe,  and  the  results  speak  highly  for 
the  methods  of  treating  cylinders  employed  In  this  shop. 
The  cylinders  are  cast  In  pairs,  and   when  bored,  each  pair 
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is  held  in  place  on  a  fixture  which  is  attached  to  the  face- 
plate of  the  lathe.  This  fixture  is  so  arranged  that  either 
cylinder  may  be  turned  into  the  proper  position  for  boring 
without  the  necessity  of  removal  from  the  faceplate.  When 
one  of  the  pair  is  finished,  the  other  cylinder  may  be  swung 
into  position  with  only  a  few  seconds'  delay,  and  as  no  re- 
adjustment is  necessary,  it  is  certain  that  the  two  borings 
In  the  casting  will  be  absolutely  uniform.  After  the  finishing 
cut  of  the  boring  tool  has  brought  the  cylinders  to  within 
about  0.010  Inch  of  their  proper  diameter,  the  same  lathe 
is  converted  into  a  grinding  machine  by  the  addition  of  a 
small  electric  motor  and  emery  wheel,  and  the  cylinders  are 
then  ground  to  exact  size. 

The  emery  wheel  is  attached  to  the  end  of  a  long  spindle, 
which  is  in  reality  an  extension  of  the  armature  of  the  motor, 
and  the  -whole  apparatus  is  clamped  rigidly  to  the  tool  car- 


Plg.  3.    Piston  Lapping  Machine  in  Marmon  Factory,  showing  Connecting- 
rod  Disconnected  at  BaU-and-socltet  Joint* 

riage  of  the  lathe.  The  motor  is  run  at  high  speed,  while 
the  back  gear  of  the  lathe  is  used  to  turn  the  cylinder  cast- 
ing slowly  in  the  opposite  direction.  The  length  of  the  spin- 
dle on  the  motor  allows  the  emery  wheel  to  travel  the  entire 
distance  of  the  cylinder  walls  to  be  ground,  without  danger 
of  interference  between  casting  and  tool  or  carriage.  Al- 
thcugh.this  method  of  converting  a  lathe  into  a  grinder  is 
by  no  means  new  to  machine  shops,  it  Is  not  common  in  auto- 
mobile factory  practice. 

The  cylinder  of  a  modern  automobile  must  of  necessity  be 
designed  with  such  a  small  factor  of  safety  in  order  to  bring 
the  whole  machine  down  to  the  required  lightness,  that  the 
utmost  care  must  be  taken  in  boring  and  grinding  to  prevent 
any  weakening  of  the  walls  which  might  produce  disastrous 
results  if  the  pressure  in  the  combustion  chamber  should 
become  too  great.  Although  these  cylinder  castings  are  con- 
structed of  the  finest  quality  of  gray  iron,  too  deep  a  cut 
or  too  rapid  speed  in  the  boring  mill  may  produce  sufficient 
heat  to  strain  the  material  unduly,  and  although  all  the  fac- 
tories exercise  the  greatest  care  in  this  respect,  the  methods 
employed  in  two  of  the  shops  to  prevent  such  an  occurrence 
are  worthy  of  note. 

In  the  factory  in  which  the  Marmon  car  is  made,  in  Indian- 
apolis, the  cylinder  casting  is  placed  on  the  boring  mill 
in  a  special  fixture.  This  fixture  contains  intake  and  outlet 
water  pipes  with  terminals  which  are  attached  to  the  respec- 
tive plugs  of  the  cooling  system  of  the  cylinder.  When  the 
boring  mill  starts  its  cut  on  the  cylinder  wall,  water  is  run 
through  the  fixture  and  the  jacket  of  the  casting,  thus  keep- 
ing the  material  at  an  even  temperature  throughout  the  opera- 
tion. It  has  been  found  that,  with  this  method,  the  boring 
mill  can  be  run  at  a  higher  speed  and  take  a  deeper  cut  with 
no  attendant  danger  of  inducing  strains  in  the  cylinder  walls. 

An  entirely  different  practice  is  employed  at  the  Premier 
factory,  also  located  at  Indianapolis.  This  method  is  a  cure, 
whereas   that    described    above    is    a   prevention.    After   the 

*  For  a  more  detailed  view  of  the  opposite  side  of  this  machine  and 
additional  information,  see  the  article :  Automobile  Factoiy  Practice, 
published  elsewhere  in  this  number. 


first  rough  cut  has  been  taken  on  the  boring  mill,  the  cylin- 
der Is  removed  and  taken  to  the  heat  treating  room  where 
it  is  thoroughly  annealed.  This  process  is  repeated  after  the 
final  or  finishing  cut,  and  while  It  is  not  probable  that  the 
metal  has  received  any  strains  due  to  the  excessive  genera- 
tion of  heat  in  the  boring  mill,  any  internal  strains  thai  may 
have  been  set  up  will  surely  be  removed  by  these  heat  treat- 
ments. 

After  these  operations,  the  cylinder  is  placed  in  the  fix- 
ture on  the  Heald  grinding  machine  and,  as  shown  in  one  of 
the  accompanying  illustrations.  Fig.  1,  is  connected  at  its 
valve  openings  to  an  air  suction  pipe  which  serves  to  remove 
all  emery  and  iron  dust  formed  in  the  casting.  This  type  of 
grinder  is  in  use  in  many  of  the  leading  automobile  factories. 
The  emery  wheel  is  mounted  on  the  end  of  a  spindle  which 
revolves  at  high  speed  on  its  axis.  The  bearing  of  this  spin- 
dle is  set  In  an  adjustable  eccentric  which  serves  to  give  a 
circular  sweep  to  the  emery  wheel  in  the  opposite  direction 
to  that  of  its  rotation.  In  other  words,  the  eccentricity  of 
the  bearing  of  the  spindle  causes  the  outer  point  of  the 
periphery  of  the  emery  wheel  to  describe  a  circle  of  the  same 
diameter  as  that  to  which  it  is  desired  to  grind  the  cylinder. 
An  idler  pulley,  actuated  by  a  cam,  moves  with  the  eccentric 
and  serves  to  keep  at  the  proper  tension  the  belt  which 
drives  the  spindle.     [See  M.\ciiixert,  April,  190S.] 

Many  of  the  factories  making  motors  having  cylinders  of 
small  diameter  and  stroke  accomplish  the  results  attained  by 
the  finish-boring  cut  and  grinding  by  means  of  the  single 
operation  of  reaming.  For  this  purpose,  a  large  drill  press, 
a  lathe  or  a  vertical  boring  mill  with  revolving  table  is  used. 
(See  Fig.  2.)  It  is  a  simpler  operation  than  any  of  those 
already  described,  requires  the  use  of  fewer  tools  and  ma- 
chines and,  in  cylinders  of  small  size,  produces  very  satis- 
factory  results. 

Opinions  seem  to  differ  among  many  of  the  automobile 
manufacturers  In  regard  to  the  necessity  of  grinding  pistons. 
To  say  that.  In  all  the  leading  factories,  all  the  pistons  are 
ground,  would  be  unfair,  for  many  a  car,  whose  proved  reli- 
ability and  efficiency  place  it  among  the  leading  maizes,  has 
been  designed  and  built  in  a  shop  in  which  the  piston  has 
gone  directly  from  the  lathe  to  the  cylinder.  Some  makers 
claim  that,  inasmuch  as  the  contact  of  the  piston  itself  with 
the  cylinder  walls  is  not  an  essential  in  preventing  leakage,  it 
is  useless  to  bestow  the  extra  time  and  labor  of  grinding  upon 
it — especially  if  the  emery  wheel  has  left  the  wall  of  the 
cylinder  with  a  hard,  glazed  surface  which  would  wear  the 
rings  to  a  perfect  fit  after  a  few  hours'  run  of  the  motor 
under  belt  power.  Others  claim  that  too  much  attention  can- 
not be  bestowed  upon  these  important  moving  parts  of  an 
internal  combustion  engine,  and  hence  grind  both  the  piston 
and  the  rings  before  installation   in  the  motor. 

The  piston  casting,  of  course,  is  turned,  bored  and  the 
ring  grooves  cut  to  size  in  a  lathe.  The  process  following 
this  operation  in  use  in  the  Gaeth  factory  is  interesting  and 
unique  in  the  extreme  and,  so  far  as  the  writer  has  been 
able  to  ascertain,  is  employed  in  this  establishment  exclu- 
sively. After  the  piston  has  left  the  lathe  and  the  rings  have 
been  fitted  to  their  grooves  by  the  usual  method,  a  special 
cement  Is  applied  to  the  rings,  which  holds  them  firmly  in 
place.  After  this  cement  has  hardened,  the  piston  is  taken 
to  the  lathe,  the  emery  wheel  attached  and  the  surface  ground 
down  to  exact  size.  The  rings  have  been  cemented  in  place 
so  that  their  notched  ends  are  closed  around  the  pins  in  the 
grooves  and,  in  consequence,  they  are  ground  down  flush  with 
the  surface  of  the  piston  at  all  points  on  their  outer  cir- 
cumference. 

When  this  grinding  is  completed,  only  the  closest  scrutiny 
will  reveal  several  very  fine  lines  which  indicate  the  sides 
of  the  rings.  These  lines  defining  the  rings  cannot  be  de- 
tected by  the  most  sensitive  touch,  and  it  is  evident  that  the 
whole  surface  is,  to  all  intents  and  purposes,  absolutely 
smooth.  After  the  rings  have  been  thus  fitted,  the  cement  is 
dissolved,  the  rings  spring  out  to  their  normal  positions  and 
the  piston  is  ready  for  Installation  in  its  cylinder. 

As  evidence  of  the  attention  given  to  detail  by  the  leading 
automobile  designers,  the  dimensions  of  every  piston  as  it  is 
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fliiished  in  this  factory  are  worthy  of  note.  Instead  ot  being 
of  the  same  diameter  throughout  its  entire  length,  the  piston 
is  tapered  for  a  distance  of  one  inch  down  from  its  upper 
end.  Altliough  this  difference  in  diameter  Is  small,  amount- 
ing to  0.(120  Inch  for  the  lower  half  of  this  tailored  part  and 
an  additional  0.007  inch  for  the  upper  half,  it  has  boon  fo\ind 
to  be  sufficient  to  allow  for  the  greater  expansion  which 
occurs  at  this  end  of  the  piston,  caused  by  its  proximity  to 
the  combustion  cliambcr  and  the  Intense  heat  generated 
therein. 

A  Norton  Grinding  Co.'s  grinding  machine  is  used  in  the 
Premier  factory  for  piston  grinding,  and  is  typical  of  the  ma- 
chines used  for  this  purpose  in  many  of  the  best  automobile 
shops.  It  is  a  too  familiar  sight  in  most  of  the  best-equipped 
machine  shops  to  require  description. 

In  the  majority  of  cases,  when  the  piston  and  rings  are 
not  ground,  they  are  "lapped  in."  This  consists  in  moving 
the  piston  and  rings  up  and  down  in  the  cylinder,  under  belt 
power  attached  to  the  flywheel,  for  several  hours,  and  at  the 
same  time  introducing  an  abrasive  material  between  the  mov- 
ing surfaces.  At  the  end  of  this  operation,  the  rings  and  all 
parts  of  the  piston  which  may  have  come  in  contact  with  the 
cylinder  walls  will  have  been  worn  smooth  and  to  a  practi- 
cally perfect  fit.  The  motor  is  then  tested  on  the  blocks 
under  its  own  power  with  a  variable  load  attached  In  the 
form  of  a  dynamometer.  When  the  engine  has  been  thor- 
oughly "tuned  up"  and  all  adjustments  made,  it  is  ready 
for  installation  in  the  chassis,  and  finally  the  completed  car, 
with  the  exception  of  the  stock  body,  is  taken  out  for  a 
severe  and  thorough  road  test.  This  road  test  generally  cov- 
ers a  couple  of  hundred  miles  at  the  least,  and  when  this  is 
completed,  it  is  almost  certain  that  the  rings  will  have  been 
worn  to  as  perfect  a  fit  as  though  they  had  been  ground. 

At  the  Marmon  factory,  a  special  machine.  Fig.  3,  is  used 
for  lapping  in  the  piston  rings,  which,  while  simple,  is  very 
effective.  An  iron  casting  Is  bored  and  ground  to  the  exact 
size  of  the  cylinder  diameter  and  is  mounted  on  a  fixture  at 
one  end  of  a  short  bed.  Directly  opposite  the  opening  in  this 
casting  and  mounted  on  a  shaft  with  axis  at  right  angles  to 
the  stroke  of  the  cylinder,  Is  an  eccentric  and  connecting- 
rod.  Tlie  free  end  of  this  connecting-rod  terminates  in  a  ball- 
iind-socket  joint  which  can  be  attached  to  the  connecting- 
rod  of  the  piston  to  be  lapped.  The  shaft  on  which  the  eccen- 
tric is  mounted  is  driven  by  belt  power  and  a  reciprocating  * 
motion  is  thus  communicated  to  the  piston  in  the  casting. 
The  ball-and-socket  joint  allows  the  piston  to  be  rotated  by 
hand  during  its  travel  in  the  casting,  thus  bringing  all  parts 
ot  its  surface  in  contact  with  every  point  on  the  cylinder 
walls.  A  hole  is  drilled  in  the  upper  side  of  the  cylinder 
casting  and  a  funnel  attached  through  which  may  be  fed  the 
abrasive  mixture — generally  composed  of  finely  powdered 
emery  and  oil.  The  fixture  in  which  this  casting  is  mounted 
will  accommodate  a  pair  of  the  motor  cylinders,  in  which 
the  pistons  may  be  lapped,  but  it  is  simpler  and  more  conven- 
ient, as  a  rule,  to  use  this  iron  block  ground  exactly  to  the 
proper  bore. 

It  is  manifestly  impossible  in  an  article  of  this  length  to 
describe  all  of  the  variations  of  methods  for  the  treatment 
of  gas  engine  cylinders  and  pistons  in  use  in  the  numerous 
automobile  factories  in  this  country.  The  practices  dealt 
with  in  the  foregoing  paragraphs,  however,  represent  the 
methods  used  in  many  of  the  leading  factories.  The  impres- 
sion gained  from  a  recent  inspection  of  the  majority  of  the 
leading  factories  brings  the  writer  to  the  conclusion  that  shop 
practices  are  becoming  more  uniform  and  that,  as  the  indus- 
try has  advanced,  the  number  of  different  methods  for  pro- 
ducing the  best  work  with  the  attendant  expenditure  of  a 
minimum  amount  of  time  and  labor  has  greatly  decreased. 

*     •     * 

The  large  stern  frame  for  the  new  Wlilte  Star  liner  Olympic 
was  lately  transported  from  Darlington  to  Belfast.  It  weighs 
70  tons  and  measures  68  feet  by  22  feet.  The  traffic  on  the 
North-Kastern  Railway  had  to  be  stopped  while  the  frame 
was  transported  by  the  railroad  from  Darlington  to  West 
Hartlepool,  owing  to  the  fact  that  the  width  of  the  frame 
prfvcnied  cars  from   passing  on  the  adjoining  tracks. 


AUTOMOBILE   FACTORY   PRACTICE* 


NORDYKE  &.  MARMON  CO.,  INDIANAPOLIS.  IND. 

ETHAN  VIALLt 

The  Nordyke  &  Marmon  Co.  has  manufactured  flour  and 
cereal  mill  machinery  for  nearly  sixty  years,  and  in  this  busi- 
ness is  well  known  the  world  over.  In  1905  the  company 
placed  an  air-cooled  motor  car  on  the  market  and  continued 
this  type  of  car  until  190S.  A  change  was  then  made  to  the 
production  of  water-cooled  motor  cars  and  since  then  rapid 
strides  have  been  made  in  the  matter  of  enlarged  and  im- 
proved manufacturing  facilities.  At  present  the  company  is 
manufacturing  one  chassis,  known  as  the  "Marmon  Thirty- 
two"  (now  in  its  second  season),  and  the  parts  have  reached 
a  standardization  that  is  almost  perfect. 


Fig.  1.    First  Operation  on  Pistons:  Brealring  the  Inside  Edge.  Roughing 
Outside  and  Cutting  Off  Chucking  Plug 

While  the  shop  equipment  is  not  as  ejftenslve  as  in  some 
other  automobile  factories,  it  is  large  and  very  complete,  in- 
cluding modern  tools  ot  the  best  makes.  The  tool,  jig  and 
fixture  equipment  is  unusually  good,  showing  on  every  hand 
evidence  of  considerable  skill  and  ingenuity.  Profiting  by  the 
mistakes  of  others,  the  company  has  been  enabled  to  cut  out 
a  lot  of  expensive  experimenting,  so  that  its  car  and  its 
shop  practice  compare  very  favorably  with  those  of  firms  who 
have  been  building  automobiles  for  a  longer  period.  The  gen- 
eral  superintendent   follows   the   plan   of  calling  the   various 
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Fig.  2.    Second  and  Third  Operations :  Boring  Inside,  Truing  Edge, 
Facing  and  Centering  End 

foremen  together  whenever  a  new  tool  or  machine  Is  belug 
designed  and  allowing  each  one  to  take  a  "whack  at  it,"  dis- 
cussing the  good  or  bad  pointB  until  by  the  time  they  are 
ready  to  make  it,  the  rough,  Impractical  spots  have  all  been 
taken  off.  So  as  a  rule,  the  tool  or  machine,  when  made, 
works  just  as  desired,  without  any  great  change  or  alteration 
being  necessary,  for  it  there  are  flaws  anywhere,  a  half  dozen 
or  more  keen,  bright,  mechanical  foremen  are  pretty  apt  to 
detect  them  long  before  they  leave  the  designer's  hands  for 
the  toolroom.  Then,  too,  the  general  foreman  had  been  in 
the  automobile  business  with  one  of  the  oldest  and  largest 

•  See  "MnnufneturinK  Automoliilo  EqimlizinR  Gcnrs"  in  tlic  December. 
IIKK),  issue  of  Macuinerv,  nnd  nrtkle  tlierc  leferreil  to. 
t  Associate  Editor  of  Maciuneuv. 
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concerns  in  the  world  from  its  inception,  until  he  took  his 
present  position,  and,  in  consequence,  he  knows  how  good 
tools  should  be  used  and  how  parts  should  be  handled  to  the 
"best  advantage. 

A  rather  unusual,  though  good  plan  of  the  foreman,  Is  to 
have  jigs  and  fixtures  made,  when  possible,  to  fit  more  than 


Pig.  3.    Fourth  Operation:  Turning  Outside  and  Cutting  Ring  Grooves 

one  class  of  machines.  For  instance,  a  jig  intended  for  use 
in  a  screw  machine  may  also  be  used  in  a  lathe  or  a  drill- 
press,  or  a  lathe  fixture  may  be  used  on  a  boring  mill,  or  per- 
haps, in  some  cases,  on  a  milling  machine  also.  In  this  way 
a  few  machines  of  one  class  are  not  overcrowded  while  others 


Fig.  4.    Scales  on  which  the  Pistons  are  weighed 

are  idle,  because  the  parts  to  be  machined  can  easily  be  placed 
where  most  convenient  and  promptly  finished,  where  otherwise 
they  might  be  held  up  for  days,  as  so  frequently  is  the  case. 
Everywhere,  hand  feed  is  dispensed  with  if  practical,  and 
power  feed  used.     Especially  is  this  noticeable  in  the  drilling 


Fig.  5.    Mining  Fixture  and  Tools  for  Cutting  off  Piston  Rings 

operations,  and  the  result  is  an  almost  uniform  rate  of  output, 
which  is  not  true  where  hand  feed  is  used,  as  then  the  rate 
is  highest  when  the  man  is  fresh  and  decreases  as  he  tires. 
Piston  castings  are  made  with  an  extension  of  reduced 
diameter  instead  of  the  usual  flange  or  lugs.  They  are  first 
placed  in  a  regular  lathe  chuck  as  shown  in  Fig.  1,  the  inside 


edge  beveled  slightly  for  the  large  tail  center,  and  the  outside 
rough  turned.  The  casting  is  then  cut  off,  leaving  the  exten- 
sion in  the  chuck,  and  placed  in  the  hollow  chuck  shown  in 
Fig.  2.  The  inside  is  then  bored  out  to  the  wrist-pin  bosses; 
the  inside  edge  trued  up;  the  casting  turned  end  for  end; 
and  the  closed  end  surfaced  off  and  centered.  The  piston  is 
then  put  into  a  lathe  fitted,  as  in  Fig.  3,  with  a  large  center 
and  a  floating  driver  which  goes  in  between  the  wrist-pin 
bosses;  the  grooves  are  next  cut  and  the  outside  trued  up. 
From  this  point  on,  the  piston  goes  through  the  processes 
common  to  the  majority  of  automobile  shops,  which  have  been 
repeatedly  described  in  these  columns.  Finally  it  is  brought 
to  a  certain  weight  by  testing  it  on  balance  scales  as  in  Fig. 
4,  superfiuous  metal  being  removed  until  it  balances. 

Piston  rings  are  made  by  first  truing  up  a  cast  iron  sleeve 
and  then  placing  this  sleeve  on  an  expanding  arbor  and  cut- 
ting it  into  rings  with  a  gang  of  milling  saws.  The  method 
is  similar  to  that  employed  in  the   Stevens-Duryea  shop,  as 


Fig.  6.    Milling  Fixture  for  Splitting  Piston  Rings 

described  in  the  October  number,  except  that  here  the  work 
is  done  on  a  regular  instead  of  a  vertical,  milling  machine, 
the  fixture  and  parts  shown  in  Fig.  5  being  used.  In  using 
this  fixture,  the  worm  A  is  placed  on  the  arbor  with  the  mill- 
ing saws  and  meshes  with  the  gear  B,  causin.g  the  expanding 


Fig.  7.     Piston  Ring  Lapping  Machine 

arbor  to  rotate  as  the  cut  proceeds.  Different  expanding 
sleeves  or  bushings  are  provided  for  the  various  sizes  of 
piston  rings,  one  of  which  is  shown  at  C.  The  rings  are 
split  straight  across  by  two  saws  while  clamped  between  the 
flanges  of  the  flxture  shown  in  Fig.  6.  Extra  clamping  man- 
drels, like  D,  which  fit  the  table  bracket,  are  used  for  the  vari- 
ous sizes. 

Lapping  the  Piston  Rings 

Instead  of  lapping  the  piston  rings  in  the  engine  cylinder 
in  which  they  are  to  be  used,  as  is  commonly  done,  the  rings 
are  lapped  in  the  machine  shown  in  Fig.  7.  The  cylinder 
used  is  a  cast-iron  sleeve  A,  which  is  bored  to  the  exact  size 
of  the  cylinders,  and  is  easily  replaced.  The  rings  are  placed 
on  the  false  piston  B  and  held  by  screwing  on  the  flange  C, 
which  merely  keeps  them  from  coming  off  the  piston  and 
does  not  clamp  them  tight  enough  to  prevent  their  expand- 
ing.    As  the  machine  moves  the  piston  and  its  load  of  rings 
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biuk  aiut  forth  In  the  cylinder,  II  Is  rcvolvcil  by  hand  by 
moans  of  the  handle  D.  the  conne.  ihiKiod  joint  being  made 
so  as  to  allow  the  piston  lo  be  luined  easily.  While  the 
operator  turns  Ihi-  rings,  ho  fec-ds  emery  ami  oil  ihidiigli 
the  funnels  In  the  top  of  the  cylinder. 

Timing  the  Fly-wheels 
Xowliere  have  I  seen  a  better  arrangement  for  marking  the 
timing  points  on  fly-wheels,  luslead  of  the  usual  "cut-and- 
try"  method  of  marking  after  the  fly-wheel  is  in  place,  It  Is 
here  marked  before  assembling  on  the  shaft.  Two  of  the 
bolt  holes  in  the  center  of  the  fly-wheel  are  drilled  farther 
apart  than  the  others,  in  a  drill  jig,  and  these  serve  as  guides 
when   placing  the   wheel  on   the   llange   pins  of  the  marking 


Fig,   8,     FI3 -wheel  Tuning  Gfig.- 

gage  shown  in  Pig.  8,  and  also  make  It  impossible  for  the 
assembler  to  put  it  on  wrong.  The  fly-wheel  Is  placed  on  the 
gage  as  shown  in  Fig.  9  and  is,  of  course,  stationary  while 
the  arm  or  marking  guide  is  movable.  This  arm  is  set  at  the 
various  points  by  a  hardened  pin  passing  through  its  base 
and  fitting  into  bushed  holes  in  the  circular  bed  of  the  gage. 
The  respective  markings  are  stamped  into  the  rim  of  the 
wheel  with  steel  stamps  lettered  to  indicate:  "inlet  closed," 
"exhaust  closed,"  etc. 

Balancing  Fly-wheels 
Fly-wheels  are  balanced   after   the   fashion   of  balancing   a 
millstone  or  a  limber  cockhead  drive  by  spinning  them  on  the 


Fig.  y.     iiiniiig  Gage  with  Fly-wheel  in  Position 

machine  shown  in  Fig.  10.  The  rim  Is  marked  with  chalk 
and  then  enough  metal  drilled  out  to  balance  it.  An  expe- 
rienced man  can  tell  pretty  accurately  how  much  to  drill  out 
and  where,  by  the  appearance  of  the  marks.  Fig.  11  shows 
how  the  machine  looks  with  the  fly-wheel  removed.  The 
flanged  center  to  which  the  fly-wheel  is  bolted,  is  still  in 
place.  Fig.  12  shows  the  machine  with  this  center  removed 
and  set  up  on  edge  so  as  to  show  the  bottom  of  it  and  the 
cockeye  in  the  center.  The  cockhead  on  which  the  flanged 
center  rests,  and  the  two  drive  pin.s,  are  also  shown.  By  this 
arrangement  the  fly-wheel  is  given  the  necessary  freedom  of 
mnvonipnl  to  enabh^  it  to  seek  its  balance  while  in  rapid  ino- 
tlciii.  The  wliccl  Is  also  put  in  standing  balance  on  the  crank- 
shaft. 


RoUlngr  Bronze  Bushings 
The  crank  ends  of  connecting-rods  are  bushed  with  Parson's 
white  bronze,  and  the  flnal  sizing  is  done,  no(    by   reaming, 
but  by  rolling  with  the  tool  shown   in  Fig.  13.     The  connect- 
ing-rod  is  held   in  the  jig  shown,  which  has  a  cnide  liiishing. 


Fig.  10.    Fly-wheel  Balancihg  Machine  with  v/heel  in  Place 

in  the  bottom  for  the  pilot  of  the  roller  tool,  at  the  right. 
This  tool  is  so  made  that  it  may  be  adjusted  for  size,  to  a 
limited  extent.  The  rollers  are  highly  polished,  hardened 
steel  rollers  with  rounded  ends,  held  in  place  by  a  cupped 
retaining  ring  at  each  end  and  supported  by  the  steel  center 
of  the  tool  body.     Not  only  does  this  tool  give  an  excellent 


Fig.  11.    Balancing  Machine  with  WTieel  Removed 

finish  to  the  bearing  surface,  but  it  also  presses  the  metal 
firmly  into  place.  Through  an  oversight,  an  unbushed  con- 
necting-rod was  used  when  photographing,  but  the  connect- 
ing-rod shown  on  the  balancing  device  (Fig.  14),  shows  the 
style  of  bushing  used.     This  device  was  made  for  balancing 


I'lg    la.    Balancing  Machine  with  Floating  Disk  Kumovml 

connecting-rods   so    that    the    weight   would   be   properly    dis- 
tributed. 

Casting  Bronze  Ends  onto  Steel  Axles 
Phosphor-bronze   ends   are   cast   on    the    pressed    steel    rear 
axles,  which  prior  to  this  operation  appear  as  In  Fig.  1'..   The 
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casting  is  done  by  standing  them  on  end  in  a  mold  and  pour- 
ing molten  phosphor-bronze  around  the  ends;  they  then 
appear  as  in  Fig.  16,  the  bronze  castings  being  shown  with 
runners  and  risers  still  in  place.  As  a  rule,  in  fusing  one 
metal  onto  another,  considerable  extra  metal  is  run  through 
the  mold,  but  in  this  case  it  is  not  necessary,  as  a  perfect 
iunion    takes   place   between    the    tubular   steel    axle   and    the 


is  notched  on  one  side  just  enough  to  go  over  the  ball  arm 
nicely.  The  forging  on  which  the  ball  is  to  be  finished,  is 
held  in  a  chuck  with  formed  jaws,  and  the  tool  is  fed  straight 
onto  the  forged  ball,  cutting  it  to  size  quickly  and  smoothly 
and  leaving  no  teat  on  the  end,  as  so  many  other  tools  used 
for  this  purpose  do.     No  rake  is  necessary  on  this  tool,  but  it 


Vig.  13.     Rolling  Tool  and  Chuck  for  Sizing  Bronze  Connecting-rod  Bustlings 


Fig.  14.    Scale  for  Balancing  Connectiiig-rods 


Fig.  15.    Rear  Axles  before  Phosphor-bronze 
Ends  are  cast  on 


Fig.  16.    Vie-w  of  Rear  Axles  after  the  Bronze 
Ends  are  cast 


Fig.  17.    Ball  Turning  Tool  and  Sample  of 
its  Work 


Fig.  18.    Fixture  for  Milling  Quadrants,  and  Oil  Pump  Casing 

'bronze  without  extra  metal  other  than  shown.  After  one  end 
■has  been  cast  on,  the  axle  is  reversed  and  the  other  end 
packed  in  a  fresh  mold  and  cast  as  before. 
Turning  Balls 
The  simplest  ball  turning  tool  imaginable  is  shov.n  in  Fig. 
17.  It  consists  simply  of  a  hardened  cylindrical  piece  of  steel 
fastened  to  a  shank  for  the  tool-post,  as  illustrated.  The  hole 
'inside  the  cutter  is  just  the  size  of  the  ball  wanted,  and  it 


Fig.  19.    Fixtures  used  in  Surfacing  Part  of  Muffler  and  Cutting  Brake  Band 

should  be  ground  perfectly  square  on  the  end,  which  can 
easily  be  done  by  holding  the  end  against  the  side  of  an 
emery  wheel  if  no  other  means  is  at  hand.  This  tool  is,  of 
course,  only  used  for  finishing  or  smoothing  up  balls  already 
formed,  such  as  forged  ball-cranks,  ball-levers  or  parts  of 
universal  joints,  and  it  is  not  intended  for  cutting  balls  from 
the  solid. 

At  A.  Fig.  IS.  is  shown  an  indexing  jig  for  holding  the  body 
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Figr.  20.     Lathe  Turret  Tool-post  for  Ho 


Kovii     ToolH 


Fig.  21.     Friction  Disk  Cork- inserting  Machine 


Fig.  22.    Jig  in  which  Foot-lever  Pin-holes  are  drilled 


Fig.  23.    Centers  for  Testing  and  Reaming  Rear  Axles 


Fig.  24.     Tools  for  Corrugating  Ends  of  Shafts,  and  Sample  of  Work 


Fig.  25.    Hydraulic  Press  in  which  Shaft  Ends  are  corrugated 


Fttf,   2((.     Chiintif"   Ooiir  Tooth  (hninfoiInK   MikI 


I'lfcT    '•'"■     Frame  HrHling  Stand  and  Jlga 


Of  a  small  oil  gear-pump  while  facing  it  off  and  boring  out  is  not  so  well  known,  though  it  is  very  offeelive  and  leaves 
the  roeesses  for  the  gears.  The  indexing  of  the  work  from  no  parts  projecting  above  the  surface  of  the  casting  to  inter- 
one  center  to  the  other  is  common  enough,  but  the  method  fere  with  the  tool.  At  B  is  another  indexing  jig  used  to  liold 
of  clamping  the  casting  in   the  jig   f which   is  plainly  shown)  change  gear  lever  qunrirants  while  milling  the  ends  \Nllh  au 
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end  mill.  In  Fig.  19  tlie  jig  C  is  anotlier  application  of  the 
indexing  idea  for  turning  two  circular  parts  not  concentric. 
The  part  shown  is  the  cast-iron  end  of  a  muffler  drum.  Ow- 
ing\  to  the  irregular  shape  of  part  of  the  casting,  it  is  rather 
a  difficult  piece  to  hold,  as  the  only  regular  part  on  it  is  the 
thin  flange,  the  upper  part  of  which  must  be  turned.  The 
clamping  has  been  successfully  accomplished,  however,  by 
using  "posts"  on  the  upper,  inner  edge  of  which  has  been 
turned  a  shallow  L-shaped  circular  groove,  into  which  the 
flange  of  the  casting  fits.  These  posts,  though  of  cast  iron, 
will  stand  a  certain  amount  of  springing  and  are  tightened 
onto  the  rim  of  the  casting  by  means  of  the  set-screws  in  the 


Pig.  28.    Assembling  Stands  for  Rear  Axle  Mechanism 

heavier  posts  back  of  them.  The  jig  D  is  used  to  hold  brake 
rings  while  sawing  out  the  part  E.  The  cuts  are  taken  as 
indicated  in  the  engraving.  As  they  are  radial,  only  one  mill- 
ing saw  is  used.  After  the  first  cut  is  made,  the  handle  F 
is  moved  over  against  the  other  stop  for  the  last  cut. 

Many  of  the  lathes  in  the  shop  have  been  fitted  with  the 
handy  four-tool  turrets  shown  in  Fig.  20.  Rockers  are  fitted 
to  the  bottoms  of  the  holders  to  center  the  tools  properly. 
These  turrets  save  tool  changing  and  the  consequent  annoy- 
ance and  delay  on  many  lathe  jobs. 

Formerly  the  clutches  on  Marmon  cars  were  made  with 
cork  inserts.  While  this  type  of  friction  disk  is  no  longer 
used  here,  the  machine  used  to  put  the  corks  into  the  disks 
will  be  of  interest  because  of  its  simplicity  and  the  rapidity 
with  which  it  did  the  work.  Guide  plates  like  A  (Fig.  21), 
with  flaring  holes  in  them  corresponding  to  the  holes  in  the 


Fig.  29.    Apparatus  for  Testing  Rear  A-irle  Mechanism 

friction  plates  into  which  cgrks  were  to  be  inserted,  were 
used,  and  corks  were  placed  into  these  holes  and  automatically 
fed  under  the  plunger  which  pushed  them  down  into  the  disk 
beneath.  A  friction  plate  with  a  double  row  of  corks,  is 
shown  at  B.  but  these  were  put  in  by  using  a  taper  tube 
and  hand  punch,  none  of  the  style  for  which  the  machine  was 
intended  being  in  stock. 

Fig.  22  is  a.  jig  for  holding  foot  levers  in  the  proper  posi- 
tion on  the  shaft  while  drilling  and  pinning,  previous  to 
brazing. 

Fig.  23  shows  a  fixture  used  for  testing  rear  axles  and  cen- 
ter reaming  them.     At  A.  A,  are   the   centers   on   which  the 


axle  is  spun  when  it  comes  from  the  foundry  after  having 
the  bronze  ends  cast  on,  in  order  to  see  if  it  is  straight 
enough  for  turning.  If  it  isn't,  it  is  sprung  or  bent  into  cor- 
rect alignment  before  it  is  strapped  into  place  at  B.  B  and 
the  ends  center  reamed,  ready  for  turning  in  a  lathe. 

Instead  of  keying  or  just  pinning  levers  onto  the  ends  of 
the  rocker-shafts  in  the  usual  way,  all  end  levers  have  the 
hole  corrugated  and  are  pressed  onto  the  corrugated  end  of 
the  shaft  and  then  pinned.  The  hole  in  the  lever  is  corru- 
gated by  broaching,  and  the  shaft  ends  are  made  to  corre- 
spond by  using  dies  like  A.  B  and  C.  Fig.  24.  A  die  of  the 
right  size  is  placed  in  the  collar  D,  and  the  end  of  the  guide 
tube  B  is  placed  on  top.  The  shaft  is  then  forced  down  the 
required  distance  through  the  die,  in  a  hydraulic  press,  as 
shown  in  Fig.  25.  A  shaft  and  lever  is  shown  at  F  and  G, 
respectively,  in  Fig.  24. 

Sliding  gears  have  the  ends  of  the  teeth  chamfered  in  the 
semi-automatic  machine  shown  in  Fig.  26.  In  this  machine 
the  feeding  is  done  by  hand,  but  the  indexing  is  automatic, 
the  gear  being  moved  one  tooth  as  the  feed  lever  is  drawn 
back. 

Frame  sides  are  drilled  while  clamped  to  the  stands  shown 
in  Fig.  27,  the  drill  jigs  lying  on  top  of  the  stand  being  used. 

The  stands  used  while  assembling  the  rear  axle  mechanism, 
which  in  this  case  includes  both  the  change  gears  and  differ- 
ential, are  shown  in  Fig.  28,  and  in  Fig.  29,  is  shown  the 
apparatus  used  to  test  out  the  assembled  mechanism.  A  very 
thorough  try-out  is  given  the  various  parts  before  allowing 
them  to  be  placed  in  a  machine. 


NEED  OP  A  GOOD  APPRENTICESHIP  SYSTEM 

J.  F.  RICHMAN* 

Every  day  finds  us  getting  farther  and  farther  av.-ay  from 
a  satisfactory  solution  of  the  apprenticeship  problem.  In  this 
age  of  high  speed  and  rapid  production,  the  heads  of  manufac- 
turing companies  have  neglected  this  one  important  stone — the 
foundation  of  the  future  army  of  mechanics.  Only  about  one 
man  in  fifty  applying  for  a  position,  can  truthfully  say  that  he 
is  an  all-around  machinist.  The  employers  are  not  entirely  to 
blame;  employes  are  responsible  to  a  greater  or  less  degree 
uudging  by  years  of  experience)  as  the  following  illustration 
will  show: 

Sam  has  served  his  apprenticeship  and  worked  as  a  journey- 
man for  fifteen  or  twenty  years,  and  is  capable  of  doing  any 
job  in  the  factory;  on  account  of  his  skill  and  industry,  he  is 
given  a  job  on  the  milling  machine  aL  a  rate  of  35  cents  per 
hour.  Joe  comes  in  from  the  farm  and  is  put  on  a  similar  ma- 
chine and  rated  at  17%  cents  per  hour.  In  three  or  four 
months  Joe  goes  to  his  foreman  and  demands  a  raise.  The 
foreman  remonstrates  with  him  on  account  of  his  inexperience. 
He  replies,  in  a  sort  of  braggadocious  style,  "Well,  I  am  doing 
as  much  as  Sam  and  he  is  getting  35  cents,"  and  he  threatens  to 
leave.  The  foreman,  rather  than  break  in  a  new  man,  grants 
him  the  raise.  In  a  few  months  the  same  process  is  repeated, 
until  Joe  is  receiving  the  same  amount  as  Sam.  Then  Joe  re- 
quests a  change,  but  is  informed  that  he  has  no  practical 
knowledge  of  other  machine  tools.  Joe  is  aware,  by  this  time, 
that  he  cannot  command  35  cents  except  on  a  special  class  of 
work,  and  is  not  willing  to  work  for  lower  wages;  consequently 
he  remains  a  milling  machine  hand  all  his  life. 

The  writer  has  seen  many  such  cases  and  has  them  under 
his  supervision.  On  the  other  hand,  manufacturers  have  found 
^that  when  a  man  is  kept  on  one  job  continually,  he  can  accom- 
plish better  results  than  an  all-around  man  working  on  all 
types  of  machine  tools,  and  making  no  one  a  specialty.  For 
this  reason  they  desire  to  make  specialists  as  much  as 
possible. 

I  would  like  to  ask  the  mechanical  world  where  we  are 
going  to  get  our  foremen,  superintendents,  and  managers  in 
the  future?  It  is  true  that  the  technical  man  is  coming  to 
the  front;  but  he,  too,  must  have  the  practical  experience, 
as  well  as  the  support  of  the  well-trained,  all-around  me- 
chanics. 


•  Address :   Care  of  Hudson  Motor  Car  Co.,   Detroit.   Micli. 
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THE  UNITED  STATES  CREAM  SEPARATOR 


ITS  DESIGN  AND  MANUFACTURE 

KALPH  E.  F'IJ\.ND1!RS* 

The  village  of  Bellows  Falls,  Vt.,  was  foreordained  by  Na- 
turo.  wlu'ii  she  laid  out  the  geography  of  New  England.  For  the 
past  forty  odd  miles  the  Connecticut  River  has  been  pursuing 
a  placid  and  unobstructed  course,  but  here  it  finds  the  way 
barred  by  an  outcropping  ledge,  set  lllte  a  dam,  between  high 
hills  on  each  side.  Over  and  thcough  this  ledge  the  water 
ha.s  worji  a  rough,  crooked  passage.  The  first  pulp  mills  were 
built  here  many  years  ago,  the  owners  being  drawn  by  the 
fine  water  power,  and  by  the  vast  drives  of  spruce  logs, 
which  each  spring  are  floated  from  far-away  forests  on  the 
Canada  oorder,  to  mills  ;n  this  and  other  towns  nearer  the 
centers  of  civilization. 

The  town  is  famous  for  Its  bridges,  as  well  as  for  its  pulp 
mills.  The  latter  are  located  on  an  island  between  the  main 
bed  of  the  stream  and  the 
power  canal,  which  at 
ordinary  times  carries  the 
greater  part  of  the  flow. 
Means     of     communication 


Among  these  bridges  may  be  found  fine  examples  of  almost 
every  one  of  the  important  types  in  use.  Spanning  the  river 
above  the  island  Is  shown,  in  Fig.  1,  a  famous  two-hinged  arch 
which  was  described  In  the  various  civil  engineering  papers 
at  the  time  of  Its  erection  a  few  years  ago.  In  Fig.  2  are 
shown  two  older  examples,  the  one  in  the  rear  being  a  solid 
masonry  arch,  while  the  one  in  front  is  an  excellent  exam- 
ple of  the  interesting  structures  found  the  whole  length  of 
the  Connecticut  valley,  built  by  local  "bridgewrights"  as  they 
may  be  called.  This  one  has  a  lattice  frame  and  a  central 
pier,  and  is  built  of  timber.  Others  of  these  homemade 
bridges  have  Howe  truss  frames,  while  still  others  combine 
the  lattice  frame  with  a  wooden  arch  as  a  reinforcement. 

The  writer  has  seen  bridges  of  this  kind  in  which  not  an 
ounce  of  Iron  was  used.  All  the  joints  were  mortised  and 
tenoned,  and  fastened  with  wooden  pins.  The  floor  boards 
were  pegged  to  the  beams.  The  roof  boards  were  pegged  to 
the  rafters,  and  even  the  hewn  shingles  were  fastened  in  the 
same  way.     Perhaps  the   longest  of  these  Connecticut  River 

bridges  is  the  one  at  Spring- 
field, Mass.,  which  many 
readers  of  Machinery  must 
have  seen.  Some  one  has 
compared     them     to     huge 


Flga.  1  and  2.    BeUows  Falls,  Vt,  Famous  for  (ta  Pulp  MUls.  Bridges 

Homemade  Toll  Bridge  and 

have  to  be  provided  to  reach  this  island  from  both  sides. 
Furthermore,  the  town  is  an  important  railroad  center. 
The  main  Connecticut  valley  line  of  the  Boston  &  Maine 
R.R.  crosses  the  river  here,  the  station  being  located  on 
the  island.  An  Important  branch  of  the  Fitchburg  division 
climbs  down  from  the  hills  on  the  Now  Hampshire  side,  while 
a  main  lino  of  the  Rutland  Railrcad  climbs  up  into  the  still 
higher  hills  of  the  Vermont  side.  All  these  lines  of  trans- 
portation, with  the  local  electric  car  line,  require  no  less  than 
si.vleen  bridges  in  the  little  on(!-(iuarter  mile  square  space 
about  the   island. 


•  .Vssoclatc  Editor  of  Macui.very. 


and  Cream  Separators.    Two  Examples  of  Bridge  Conatructton :  The 
the  Masonry  Railway  Bridge 

caterpillars  crawling  across  the  stream.  Anyone  who  has 
seen  one  of  them  from  the  distance,  with  Its  long,  dark  and 
oftentimes  crooked  body,  its  stumpy  legs  resting  in  the 
flowing  stream,  will  appreciate  the  aptness  of  the  comparison. 
The  United  States  Cream  Separator 
All  this  is  digression,  how«ever.  The  chief  thing  of  interest 
to  the  mechanic  in  Bellows  Falls,  is  the  plant  of  the  Vermont 
Ff.rm  Machine  Co.,  whose  best  known  product  is  the  United 
States  separator,  used  by  farmers  throughout  the  country  for 
separating  milk  into  cream  and  skimmed  milk.  Through  the 
kindness  of  the  management  the  writer  was  permitted  to 
visit   the   shop   and    study    the    various   operaticns    which    go 


360 


MACHINERY 


January.  1910 


into  the  making  of  their  product.  Tlie  work  done  here 
proved  to  be  of  such  interest  as  to  suggest  the  writing  of 
this  article. 

llechanics  in  the  past  hundred  j-ears  have  added  tremen- 
dously to  the  productiveness  of  the  individual  farmer.  The 
mo\ying  machine,  the  reaper,  the  threshing  machine,  the  port- 
able engine  and  other  tools  have  enabled  him  to  cultivate  tens 
and  hundreds  of  acres  with  better  care  than  he  could  formerly 
give  to  one.  The  cream  separator  Is  a  later  addition  to  this 
list  of  farm  machinery.     It  has  only  come  into  common  use 


Fig.  3.    The  United  States  Cream  Separator 

in  the  past  twenty  years  and  is  still  in  process  of  improve- 
ment. It  enables  the  farmer  to  separate  the  cream  immedi- 
ately after  milking,  without  waiting  for  the  slow  and  uncer- 
tain influence  of  gravity.  The  cream  is  skimmed  much  cleaner 
than  by  the  old  process,  leaving  less  of  it  in  the  milk.  The 
thickness  of  the  cream  is  under  absolute  control  and  is  of  a 
better  quality,  being  cleaned  from  the  dirt  which  is  almost 
sure  to  find  its  way  Into  the  milk  pail.  It  leaves  the  skimmed 
milk  fresh  and  in  the  best  condition  to  feed  to  growing  cattle. 
All  these  are  agricultural  features,  however.  From  a  me- 
chanical standpoint  the  separator  is  interesting  because  it 
requires  the  highest  grade  of  work  of  any  machine  used  on 
the  farm,  being  on  a  par  in  this  particular  with  the  best 
grade  of  machine  tools.  At  the  same  time  it  has  to  be  so 
designed  and  constructed  as  to  be  used  by  people  compara- 
tively unskilled,  without  danger  of  seriously  injuring  the 
mechanism.  The  important  points  cf  durability  and  easy 
replacement  of  parts  in  case  of  breakage  must  also  be  pro- 
•yided  for. 

Description  of  the  Separator 

The  United  States  separator  is  shown  in  elevation  and  sec- 
tion in  Figs.  3  and  4.  The  milk  is  emptied  into  pan  A.  from 
which  it  flows  through  a  faucet  into  the  feed  cup  B.  A  float 
in  this  feed  cup,  entering  the  faucet,  serves  to  regulate  tbe 
flow  so  as  to  keep  an  even  level  in  the  cup  and  a  consequent 
even  rate  of  flow  through  the  machine.  From  B  the  milk 
passes  down  into  a  rapidly  revolving  bowl  C,  whose  construc- 
tion will  be  described  later.  Here  the  cream  is  separated 
from  the  skimmed  milk,  the  former  leaving  the  machine  at  D 


and  the  skimmed  milk  through  spout  E.  The  bowl  is  revolved 
at  some  8,000  or  9,000  revolutions  per  minute  by  power,  or, 
as  in  the  case  shown,  by  hand-crank  F.  Tbis  drives  the  train 
of  gearing  shown.  The  last  member  of  this  train  is  the  worm- 
wheel  H,  which,  contrary  to  the  usual  oflBce  of  the  worm- 
wheel,  drives  the  steep  pitch  worm  J.  This  worm  is  cut  on 
the  spindle  of  the  bowl  which  thus  receives  its  rapid  motion. 

The  gears  run  in  a  bath  of  oil  which  lubricates  all  the 
teeth  and  all  the  bearings.  The  easy  running  of  the  machine 
is  naturally  of  extreme  importance.  The  bowl  is  geared  up 
from  the  handle  in  the  ratio  of  about  150  to  1,  and  with  this 
tremendous  increase  a  slight  amount  of  friction  will  mean  a 
great  difference  in  the  amount  of  work  imposed  on  the  oper- 
ator. This  is  one  of  the  points  which  necessitates  very  care- 
ful work  in  the  construction  of  the  machine.  So  well  are 
the  gearing  and  journals  made  and  fitted  that  the  weight  of 
the  handle  will  start  the  bowl  In  motion. 

The  bowl  and  spindle  rest  on  a  thrust  bearing  K  in  the 
base,  formed  of  a  single  hardened  ball  betw-een  the  hardened 
stationary  and  revolving  thrust  faces.  A  compressed  felt 
cushion  under  the  lower  face  supplies  elasticity  to  prevent 
undue  shock.  The  crank  F  drives  shaft  O  by  means  of  a 
ratchet  which  permits  the  bowl  to  be  revolved  only  in  one 
direction.  If  it  were  attempted  to  drive  it  in  the  other  direc- 
tion, there  would  be  a  tendency  for  the  bowl  to  unscrew 
from  the  worm  and  lift  out  of  the  frame.  The  same  tendency 
would  be  met  with  if  the  handle  were  rigidly  fastened  to  the 
shaft  and  it  suddenly  met  with  an  obstruction,  stopping  the 
movement  of  the  train  of  gears.    The  ratchet  prevents  damage 


Fig.  4.    Mechanism  of  the  United  States  Separator 

from  these  causes.  When  the  machine  is  stopped,  the  bowl 
and  its  connected  spindle  may  be  easily  lifted  out  for 
cleaning. 

Worm-wheel  H  revolving  in  the  bath  of  oil,  lubricates  all 
the  gears  and  bearings  of  the  train,  as  well  as  the  worm  and 
step-bearing.  The  upper  neck  bearing,  L,  of  the  spindle,  is 
oiled  by  a  sight-feed  lubricator,  and  is  held  in  a  central  posi- 
tion by  an  elastic  steel  washer,  whose  compressing  effect  may 
be  increased  or  diminished  by  means  of  the  thumb-screw 
shown.  This  adjustment  of  the  spring  washer  makes  pro- 
vision for  steadying  the  spindle  under  varying  conditions  of 
running  balance. 
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How  the  Cream  la  Skimmed  from  the  Milk 
In  the  centrifugal  machine  the  cream  Is  separated  from  the 
milk  very  much  faster,  but  In  exactly  the  same  way  that  It  Is 
done  In  a  pan  on  the  "swlng-shelf"  in  the  cellar — that  Is  to 
say,  the  cream  rises  to  the  top  because  It  Is  lighter,  while  the 
milk  globules  sink-  to  the  bottom  because  Ihey  are  heavier. 
The  sole  function  of  the  separator  is  to  hasten  this  process 
by  intensifying  the  force  of  gravity  and  by  making  It  a  con- 
tinuous operation,  automatically  skimming  the  cream  as  fast 
as  It  rises  to  the  top.  The  way  In  which  it  does  this  will  be 
understood  by  reference  to  Fig.  5,  whei'e  is  shown  a  section 
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Fig.  5.    The  Bowl  of  the  Separator,  showing  the  Plow  of  the 
Skimmed  M.11C  and  Cream 

through  the  bowl.  Ail  the  parts  shown  revolve  at  a  high  rate 
of  speed  with  the  exception  of  the  stationary  nozzle  31  for  the 
milk. 

It  was  said  that  the  separator  is  a  machine  for  intensify- 
ing gravity,  thus  hastening  the  rising  of  the  cream.  In  the 
bowl  shown,  which  is  3%  inches  inside  diameter,  and  revolves 
normally  at  9,000  revolutions  per  minute,  the  centrifugal 
force  at  the  outside  edge  would  be 

0.000341X1"/,.  X  9,000' 


-=3,880 


12 


times  the  forces  of  gravity^ — in  other  words,  an  ounce  located 
at  this  point  would  weigh  3,880  ounces.  This  result  Is  ob- 
tained from  the  regular  formula  for  centrifugal  force. 

Now  this  centrifugal  force  acts  horizontally,  and  it  so  far 
flurpasses  the  vertical  force  of  gravity  that  the  milk  stands 
in  a  vertical  wall  against  the  side  of  the  bowl,  forming  a 
hollow  cylinder  within  it  as  shown  at  the  right  side  of  the 
bowl  section  in  Pig.  5.  A  section  at  the  left  of  the  center 
line  is  sliown  with  the  skimmers  in  place.  These,  as  will  be 
explained,  intensify  the  action  but  do  not  alter  the  principle. 

In  Fig.  5  the  milk  enters  through  a  nozzle  M,  into  the  hol- 
low top  of  the  cover  bolt  N,  and  out  through  the  side  holes  into 
the  cover  P.  From  here  it  passes  through  the  narrow  space  be- 
tween the  cream  chamber  O  and  the  cover  into  the  main  body 
■of  the  milk  within  the  bowl.  Here,  having  attained  the  speed 
•of  the  bowl,  the  centrifugal  force  begins  to  separate  the  cream 
globules  from  I  lie  milk  as  has  been  described,  the  former 
moving  toward  the  center,  and  the  latter  settling  close  to  the 
shell  of  the  liowl  as  shown  by  the  separating  arrows.  The 
«klniiiiiil  iiillli  passes  downward  llirough  the  bowl,  and  around 


the  oulside  of  diaphragm  Q.  which  evidently  prevents  the 
escape  of  cream,  since  none  of  the  light  fat  globules  will  be 
found  at  the  outlet  passage,  so  near  the  periphery.  From  the 
space  below  the  diaphragm  Q.  the  sldmraed  milk  finds  an 
outlet  through  the  drain  holes  li.  from  which  it  is  thrown 
outward  against  the  casing  in  which  the  bowl  revolves,  run- 
ning out  through  tube  E  in  Fig.  -1. 

It  will  readily  bo  seen  that  the  distance  of  holes  li  from  the 
center  determines  the  inside  diameter  of  the  hollow  cylinder 
of  milk  and  cream.  The  inside  diameter  above  diaphragm  Q 
is  smaller  than  that  below,  owing  to  the  fact  that  there  is  no 
cream  in  the  lower  space.  This  layer  of  cream,  prevented 
from  escape  at  the  bottom,  spi-eads  over  the  whole  inner  wall 
of  the  cylinder  of  milk,  reaching  up  through  the  cream  tube  S 
above  cream  chamber  O.  The  upper  end  of'this  tube  is  closed 
by  cream  screw  T.  which  has  drilled  through  it  a  small  eccen- 
tric hole.  Through  this  hole  the  cream  is  thrown  out  against 
the  inner  wall  of  the  cream  pan  and  its  cover,  from  which  it 
is  drained  by  the  cream  spout  D  in  Fig.  4. 

The  purpose  of  the  eccentric  hole  in  the  cream  screw  T  is 
to  control  the  thickness  of  the  cream.  By  turning  this  screw 
the  outlet  hole  may  be  brought  closer  to  or  further  away 
from  the  center,  draining  the  cream  either  at  the  inner  strat- 
um, where  it  is  thickest,  or  at  a  larger  diameter,  where  it 
begins  to  be  more  diluted  with  milk.  A  very  slight  change 
of  this  screw  will  make  a  great  difference  in  the  consistency 
of  the  cream.  It  is  to  be  understood,  of  course,  that  the  ma- 
chine takes  practically  all  the  cream,  in  any  case,  but  it  will 
take  as  much  milk  with  it  as  may  be  required  to  give  the  de- 
sired consistency.  Too  thick  cream  is  difficult  to  handle  and 
unsatisfactory  to  use. 

This  whole  process  of  continuous  separation  will  be  under- 
stood more  clearly,  perhaps,  if  Fig.  5  is  turned  a  quarter 
way  round,  so  that  its  right  side  becomes  the  bottom  of  the 


Pig.  a.    Lining  up  the  Frame  in  the  Cradle  which  holds  ll  for  the  Various 
Drilling  and  Finishing  Operations 

view.  If  then  it  be  considered  that  the  layers  of  cream  and 
milk  be  acted  on  by  gravity,  or  by  a  similar  force  many  times 
as  great,  it  will  be  seen  that  the  milk  flowing  In  through  tube 
M,  through  the  bowl  and  under  diaphragm  Q  and  out  at  R, 
becomes  separated  from  its  cream,  the  latter  escaping  at 
tube  S. 

Details  of  the  Bowl  Construction 

The  machine  as  just  described,  works  very  much  as  the 
earliest  forms  did.  It  is  found  by  experiment,  however,  that 
the  capacity  and  clean  skimming  qualities  of  ihe  machine  can 
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be  greatly  improved  by  filling  the  space  between  diaphragm  Q 
and  cream  chamber  0  with  a  series  of  guides  or  "skimmers," 
U.  These  skimmers  serve  three  purposes.  First,  they  rapidly 
bring  the  cream  up  to  the  velocity  of  the  bowl;  second,  they 
encourage  an  even,  steady  flow  of  milk  through  the  machine 
without  stagnant  areas,  guiding  the  milk  outward  and  toward 
the  bottom  and  the  cream  inward  and  toward  the  top;  and 
third,  they  so  prolong  the  passage  of  the  milk  that  it  is  thor- 
oughly subjected  to  the  action  of  this  separating  centrifugal 
force,  so  that  the  cream  is  more  thoroughly  removed. 

The  form  of  skimmer  used  in  this  machine  is  shown  in 
place  in  the  bowl  at  the  left  of  Fig.  5,  and  in  detail  at  the 
right  of  the  engraving.  The  whole  space  between  0  and  Q 
is  filled  with  these  skimmers,  which  interlock  witn  each  other, 
as  shown,  in  such  a  way  as  to  double  the  number  of  milk 
passages,  thus  Increasing  the  tortuousness  ot  the  flow  and 
making  the  separating  action  more  efficient. 

A  point  in  the  construction  of  this  bowl  which  should  be 
noticed  is  the  method  of  packing  the  joint  between  the  cover 
P  and  the  bowl  C.  After  the  skimmers  V  have  been  placed 
in  the  bowl,  rubber  ring  V  is  loosely  laid  on  the  upper  one 


ting  the  work  up  in  these  cradles,  so  that  all  the  holes  and 
surfaces  will  machine  out.  For  this  purpose  he  uses  various 
height  gages,  squares,  scratch  gages,  etc.,  locating  from  the 
finished  surfaces  of  the  cradle,  using  as  well  the  special  tool 
W,  which  shows  how  to  get  the  proper  relation  between  the 
spindle  and  the  worm-wheel  shaft,  with  the  proper  amount  of 
finish  around  the  hubs.  One  man  is  thus  engaged  in  laying 
out  the  work  continuously,  while  other  men  perform  the  drill- 
ing operations.  While  this  is  a  practice  which  has  often  been 
mentioned  and  universally  commended,  this  is  the  first  time 
that  the  writer  ever  remembers  having  seen  it  in  actual  use. 
After  thus  being  lined  and  set  up  in  the  cradle,  the  frame, 
still  mounted  therein,  is  carried  through  the  various  drill- 
press  operations  required  to  finish  it.  The  first  of  these  is  the 
machining  of  the  holes  on  the  axis  of  the  bowl  and  spindle. 
This  is  done  on  a  drill  press,  as  shown  in  Fig.  7,  with  various 
special  cutter  heads,  boring  bars,  etc.,  carefully  supported  and 
strongly  driven  to  secure  proper  alignment.  The  head  shown 
in  place  on  the  machine  is  cleaning  out  the  inside  diameter  of 
the  bowl  casing  and  finishing  the  edge  or  rim.  Roughing  and 
finishing  tools,  both  mounted  in  the  same   head,  follow  each 


Fig.  7.    Machiuingr  the  Holes  and  Cylindrical  Surfaces  about  the  Axis 
of  the  Bowl  and  Spindle 

and  the  cover  P  is  placed  on  top  of  this,  making  a  metal  to 
metal  joint  with  C.  and  enclosing  the  ring  in  the  groove 
shown.  Cover  bolt  N  is  next  tightly  screwed  in  place  with  a 
spanner  wrench,  clamping  P  and  C  fast  together.  This, 
however,  would  not  make  a  tight  joint  against  the  enormous 
centrifugal  pressure.  It  remains  for  the  rubber  ring  V  to  do 
this,  under  the  influence  of  the  centrifugal  force,  which,  at 
high  speed,  causes  the  ring  to  hug  tightly  into  the  joint,  ef- 
fectively preventing  the  escape  of  milk.  The  higher  the 
speed  and  the  higher  the  consequent  milk  pressure,  the  more 
effectively  will  the  ring  make  the  joint,  thus  sealing  it  against 
the  escape  of  milk. 

Machine  "Work  on  the  Frame 

As  intimated,  a  study  of  the  manufacturing  methods  em- 
ployed at  this  plant  gives  one  a  very  high  regard  for  the  qual- 
ity of  workmanship  required  for  making  these  separators.  It  is 
out  of  the  question  to  describe  all  the  operations  involved,  so 
certain  of  the  more  interesting  ones  have  been  selected  as  ex- 
amples of  the  remainder  of  the  work. 

In  Fig.  6  is  shown  a  fixture  used  for  lining  up  the  work. 
Several  of  these  fixtures  for  "cradles"  as  they  are  locally 
called)  are  provided.     A  man  is  continuously  engaged  in  set- 


Fig.  8.    DiTlling,  Reaming  and  Counterboring  the  Bearings  for  the  Gears 

other  in  this  operation.  Boring  bar  X  is  provided  with  the 
necessary  cutters  for  boring  the  various  surfaces  of  this  axis 
at  one  cut,  thus  giving  assurance  of  their  true  relation  to  each 
other. 

In  Fig.  8,  the  frame,  still  mounted  in  its  cradle,  is  shown 
laid  on  its  side  and  having  the  shaft  holes  for  the  driving 
gears  drilled,  reamed  and  counter-bored.  One  of  the  jigs  for 
doing  this  is  shown  dismounted  from  the  work  at  F,  in  front 
of  the  cradle.  This  jig  has  a  central  tongue  A.  entering  the 
opening  in  the  side  of  the  frame,  and  provided  with  a  hole 
through  which  passes  the  arbor  Y.  shown  in  the  frame  being 
machined.  This  arbor,  fitting  in  the  spindle  bearing  holes 
in  the  frame,  locates  the  jig,  and  with  it  all  the  centers  of 
the  gearing  train,  in  proper  relation  with  the  spindle.  The 
counter-boring  bar  Z,  as  shown,  is  used  for  facing  the  hubs 
tor  the  gear  shafts,  being  fed  down  on  them  for  cutting  on  the 
upper  side,  and  drawn  upward  with  the  cutter  reversed  for 
finishing  on  the  lower  side. 

After  these  operations  have  been  completed,  together  with 
one  or  two  more  of  less  importance,  the  frame  is  thoroughly 
inspected.  The  outfit  for  doing  this  is  shown  in  Fig.  9. 
Mounted  on  the  axis  of  the  spindle  bearings  is  shown  a  sensf- 
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itive  test  iiulUator  /.',.  altachetl  to  the  end  of  ail)or  .4,.  Uy 
vovolving  this  aibor.  the  test  Indicator  tells  whether  or  not 
the  spindle  bearing  holes  are  concentric  with  the  finished 
surfaies  at  the  iiiiper  end  of  the  bowl  casing.  By  the  use  of 
a  series  of  multiplying  levers  on  I  lie  same  arbor,  it  Is  also 
possible  to  use  the  same  indicator  for  finding  out  whether 
the  lower  spindle  bearing  holes  are  in  line  with  tlie  neck 
liearlng  at  the  lower  end  of  the  case. 

The  center  distances  tor  the  gearing  are  also  carel^ully 
tested  by  means  of  gages  like  that  shown  at  C,.  This  consists 
of  a  strap  with  a  Hxed  plug  at  one  end  and  a  movable  plug 
at  the  other.    With  the  fixed  plug  In  one  hole,  it  should  be 


Fig.  9.    Tools  uaed  by  the  Inspector  in  tearing:  the  Work  done 
on  the  Frames 

possible  to  push  a  standard  plug  through  the  other  end  of  the 
strap  into  the  hole  in  the  casing,  if  the  drilling  and  reaming 
has  been  done  properly.  This  is  tested  on  both  sides  of  the 
frame,  and  a  similar  strap  is  provided  for  the  second  gear 
reduction,  as  shown  at  D,.  Various  other  plugs,  test  arbors, 
etc.,  are  shown.  The  gage  at  E,  is  mounted  on  an  arbor  pass- 
ing through  the  worm-wheel  bearings.  When  swung  up  and 
down,  it  must  just  barely  touch  a  corresponding  arbor  placed 
in  the  spindle  bearings. 

Machining  the  Spindle 
The  spindles  of  this  machine  are  made  of  high  carbon  steel 
drop  forgings,  and  are  roughed  out  on  the  Potter  &  Johnston 
automatic  chucking  machine.  It  might  seem  at  first  as  though 
this  would  be  an  impossible  job,  but  the  machine  has  been 
equipped  with  special  tools  which  make  the  operation  quite 
practicable.     The  spindle   (see  J.  Figs.  4  and  5)    is  first  held 


Fig.  lo.    Rough-turning  and  Centering  the  Sptndlee  on  the  Potter  & 
Johnston  Automatic  Chucking  Machine 

In  the  chuck  of  the  machine  by  its  stem  while  the  flange  end 
is  macliined.  This  is  a  commonplace  operation  for  the  auto- 
matic. The  second  operation,  shown  in  Pig.  10,  is  more  un- 
usual. The  finished  flange  of  the  siilndle  is  held  In  the  chuck 
with  tlie  tall  of  the  work  projecting  forward.  In  the  turret 
of  the  machine  are  mounted  two  sets  of  two  tools  each,  a  fin- 
ished piece  of  work  being  delivered  at  each  half  revolution  of 
the  main  cam  drum. 

The  tool  at  work  in  the  illustration  is  identical  with  that 
shown  at  G,,  which  will  perform  the  same  op(>rnllon  on  the 
next  piece  placed  in  the  chuck.     This  Is  a  turning  tool  which 


commences  at  the  chuck  end  of  the  work  and  feeds  outward. 
The  purpose  of  taking  the  cut  In  this  way  is  to  permit  back 
resting  from  the  beginning  of  the  cut  on  the  finished  diameter 
left  by  the  first  ojieration,  and  at  the  same  time  to  obtain  the 
better  results  expected  In  feeding  outward  on  a  slender  piece, 
as  compared  with  what  would  be  obtained  by  feeding  against 
it. 

To  produce  the  desired  result,  the  back-rest  and  cutting  tool 
are  mounted  on  swinging  jaws  in  the  heavy  holder  shown. 
These  jaws  are  normally  held  outward  by  a  spring  so  that 
they  pass  over  the  work  freely,  when  being  brought  up  to  the 
cutting  position  next  to  the  chuck.  When  they  have  arrived 
at  this  position,  however,  both  follow  rest  and  blade  are 
closed  in  onto  the  work  by  two  special  cross-slides  (one  slide 
is  shown  at  i/,)  which  are  given  the  form  of  one-half  bearings, 
and  encircle  the  finished  cylindrical  surfaces  on  the  outside 
of  the  jaws  of  the  turning  tools.  The  movement  of  the  two 
cross-slides  toward  the  center,  to  bring  the  blade  down  against 
the  W'Ork,  is  effected  by  a  right-  and  left-hand  cross-slide  screw 
operated  by  a  modification  of  the  regular  cross-slide  cam 
mechanism.  After  the  shank  of  the  spindle  has  thus  been 
rough  turned,  the  second  tool,  B,,  turns  the  small  diameter  at 
the  outer  end  and  centers  it. 


Fig.  11.     Multiple  Spindle  Attachment  for  Drilling  the  Rivet  Holes  in 
the  Spindle  Flange  and  Bowl 

The  next  interesting  operation  on  the  spindle  is  the  drilling 
of  the  six  holes  by  which  it  is  riveted  to  the  bowl.  This  is 
done  in  a  drill  press  provided  with  a  special  multiple  spindle 
attachment,  as  shown  in  Fig.  11.  The  drill  spindles  are  oper- 
ated by  a  crank  mechanism  similar  to  that  used  in  other  de- 
vices of  this  kind,  permitting  a  strong  drive  at  very  close 
center  distances.  The  center  of  the  attacliment  is  hollow,  per- 
mitting the  spindle  to  pass  up  through  it  as  shown.  The 
bowls  are  drilled  with  the  same  device,  the  outside  diameter 
of  body  A'  being  small  enough  to  enter  the  bowl.  The  same 
attachment  Is  used  for  countersinking  the  holes  in  both 
pieces. 

From  this  point  on,  the  opcM-ations  on   tlie  spindle  become 
merged  with  those  on  the  bowl,  as  will  be  described. 
Machiningr  Operations  on  the  Bowl 

Cream  separator  bowls  have  to  be  made  of  first-class  ma- 
terial. A  four-inch  bowl  running  at  11,000  revolutions  per 
minute  (a  peripheral  speed  of  two  miles  per  minute)  is  sub- 
ject to  a  very  high  strain,  and  when  It  is  considered  that 
there  Is  always  a  possibility  of  some  husky  dare-devil  hired 
man  getting  hold  of  the  crank  and  lurniug  II  about  twice  ns 
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fast  as  It  ought  to  be  turned,  it  -svill  be  seen  that  provision  has 
to  be  made  for  emergencies. 

The  bowls  are  therefore  made  from  cold  or  hot-drawn  seam- 
less blanks  of  high  carbon  steel,  and  before  sending  them  out 
in  the  machines,  they  are  tested  at  a  speed  nearly  double  that 
at  which  they  will  run  normally.  This  means  that  the  centrif- 
ugal strain  will  be  four  times  as  great  as  the  normal,  since 
this  increases  with  the  square  of  the  velocity. 

The  cup  blanks  of  the  bowls  first  have  a  hole  drilled  in  the 
center  of  the  bottom  by  means  of  a  simple  jig  which  centers 
itself  accurately.  This  hole  is  the  one  into  which  the  plug 
end  of  the  spindle  projects,  as  shown  in  Fig.  5.     It  is  drilled 


Fig.  12.    Turning  and  Facing  the  Outside  of  the  Bowl  with  Supported 
Tool-holders  of  Special  Construction 

first,  in  order  that  it  may  serve  to  locate  and  steady  the  outer 
end  of  the  blank  in  the  outside  rough  turning  shown  in  Fig. 
12. 

This  is  another  Potter  &  Johnston  automatic  operation,  and 
Is  performed  with  an  interesting  outfit  of  tools.  The  work, 
of  which  a  rough  and  a  turned  sample  are  shown  on  the  tur- 
ret slide,  is  held  in  a  special  chuck  which  grips  it  on  the 
inside  of  the  rim,  while  the  outer  or  closed  end  is  steadied 
by  a  projecting  plug  on  the  end  of  a  pilot  solid  with  the 
chuck.  This  leaves  the  whole  of  the  exterior  surface  of  the 
bowl  free  to  be  turned,  without  interference  with  the  chuck 
jaws  or  other  holding  devices. 

On  this  machine,  as  in  Fig.  10,  two  sets  of  tools  are  mounted 
In  the  turret,  so  that  the  machine  completes  two  pieces  of 
work  at  each  revolution  of  the  cam  drum.  The  first  opera- 
tion Is  the  rough  turning  and  facing  of  the   blank.     In  the 
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Fig-  13.    Boring  and  Facing  the  Bottom  of  the  Bowl  with  Turret  Tools 
manipulated  by  the  Cross. slide 

second  operation  the  blank  is  finish  turned  and  the  corner  is 
rounded.  The  unusual  feature  of  the  tool  equipment  is  the 
provision  made  for  steadying  the  outside  turning  tools.  These 
are  mounted  in  long  overhanging  bars  J,  and  L„  as  shown. 
To  give  the  maximum  of  stiffness  with  this  long  overhang,  a 
bearing  M^  for  these  tool-bars  is  immovably  bolted  to  the 
cross-slide  bed.  This  bearing  is  bored  out  to  form  a  seat  for 
the  bars  and  in  this  seat  they  are  supported  during  the  cut, 
so  that  the  turret  is  under  no  strain  except  that  for  feeding 
the  tool  ahead.  There  is  no  deflection  in  the  turret  mechan- 
ism of  a  kind  that  will  limit  the  rate  of  feed,  or  impair  the 


accuracy  of  the  cuts.  Oiling  arrangements  are  provided,  as 
shown,  to  bring  a  stream  to  the  point  of  each  tool  when  it 
comes  into  operation. 

The  next  automatic  operation  on  the  bowl,  that  of  finishing 
the  bore,  is  shown  in  Fig.  13.  Here  also  a  special  tool  equip- 
ment is  provided.  The  bowl  is  held  by  its  outside  diameter 
in  soft  jaws,  turned  in  place,  so  that  the  first  and  second  op- 
erations run  true  with  each  other.  An  oil  pipe  passes  through 
the  hollow  spindle  and  discharges  oil  through  the  hole  drilled 
in  the  bottom  of  the  bowl,  so  that  the  flow  outward  clears 
away  the  chips  as  fast  as  they  are  made  in  the  boring  opera- 
tions. A  valve  at  the  nozzle  of  this  oil  pipe  opens  automati- 
cally when  a  piece  of  work  is  pressed  into  the  chuck,  and 
closes  again  when  it  is  removed. 

The  first  cut  taken  in  this  operation  is  that  of  rough  bor- 
ing and  rough  turning  the  end.  which  is  performed  by  the 
standard  combination  tool  A',  at  the  back  side  of  the  tur- 
ret in  the  engraving.  The  second  operation  is  that  which  is 
shown  about  to  commence,  and  consists  in  rough  facing  the 
inside  of  the  bottom.  The  projecting  tool-holder  0^  for  this 
operation  is  mounted  in  a  cross-slide  on  the  face  of  the  tur- 
ret, and  is  normally  pressed  back  by  a  stout  coiled  spring. 
The  turret  is  fed  up  until  the  blade  has  reached  the  proper 
depth,  when  the  rear  cross-slide  comes  up,  carrying  a  roller 
abutment  P,  which  feeds  the  turret  cross-slide  tool  forward 
on  its  sliding  base,  facing  the  bottom  of  the  cut  from  the  cen- 
ter in  toward  the  side. 

The  third  tool  Q,  and  its  cut  are  like  the  second,  being  first 
a   finish    facing   operation   performed    in    the    same    identical 


Pig.  14.    Milling  the  Spindle  Driving  "Worm  in  a  Completely  Automatic 
Attachment  for  the  Plain  Milling  Machine 

way.  At  the  end  of  this  operation,  however,  the  cross-slide 
abutment  remains  stationary,  while  the  turret  is  fed  back- 
ward with  the  back  side  of  the  tool  bar  held  up  to  its  work  by 
the  roller  on  the  abutment.  By  this  means  the  same  blade  is 
made  to  face  the  bottom  of  the  hole  and  finish  the  bore. 

The  fourth  and  last  cut  is  taken  with  the  inserted  blade 
reaming  or  counterboring  tool  7?„  which  finishes  the  outer 
edge  of  the  bowl  very  accurately  to  size.  After  this  operation 
the  bowl  is  drilled  in  the  attachment  shown  in  Fig.  11,  and 
the  bowl  and  spindle  are  riveted  together. 

Eeasons  for  the  Use  of  Automatic  Machines 
It  struck  the  writer  that  the  tool  equipment  illustrated  in 
Figs.  10,  12  and  13,  together  with  others  of  a  similar  nature 
not  here  described,  make  up  the  most  ingenious  and  highly 
developed  equipment  he  has  ever  seen  used  on  an  automatic 
turret  machine.  All  of  those  illustrated,  it  will  be  seen,  adapt 
the  machine  for  taking  long  cuts  with  rapidity  and  precision, 
thus  bringing  it  more  closely  into  competition  than  usual  with 
the  engine  lathe  and  with  certain  forms  of  highly  specialized 
hand-operated  lathes  for  the  same  work.  This  brings  up  the 
question  of  the  field  of  the  automatic  machine — a  question 
which  is  never  ending,  because  of  the  ever-changing  condi- 
tions under  which  it  is  decided  in  different  shops. 

A  natural  thought  in  looking  at  Figs.  10,  12  and  13  Is  that 
the  tool  designer  has  taken  considerable  pains  to  adapt  these 
automatic  machines  to  work  for  which  they  are  not  usually 
employed.  But  that  this  process  of  adaptation  has  been  well 
done,  there  can  be  little  doubt  to  any  one  who  watches  these 
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maihines  at  work.  The.v  require  very  little  attention,  and 
produce  work  up  to  the  high  standard  required  of  them. 

Various  other  advantages  are  \irged  for  this  type.  That 
of  low  labor  rest  Is  taken  for  granted  in  successful  automatic 
machinery.  Besides  this,  a  less  expensive  grade  of  labor  may 
be  employed,  and  men  may  be  more  easily  changed  from  one 
job  to  another.  On  hand-operated  machines  working  at  a 
high  eniciency,  there  is  a  tendency  for  the  workman  to  spe- 
cialize, and  Ills  production,  when  ho  is  broken  In  on  a  new  job, 
suffer.*!  more  than  does  that  of  tlie  automatic  machine  and  its 
operator  under  the  same  conditions.  The  use  of  the  automatic 
thus  gives  a  greater  tlexibility  to  the  oi-ganization. 

One  experienced  man  is  employed  to  look  after  the  tooling 
and  setting  up  of  the  twenty  odd  turret  machines  used 
here.  By  giving  proper  care  to  the  cutting  edges,  the  auto- 
matic machines  under  his  control  can  be  depended  on  to  pro- 
duce work  of  a  high  degree  of  uniformity  in  dimensions,  hour 
after  hour,  and  day  after  day.  Neither  he  nor  the  men  under 
him  are  ruslied  in  getting  out  the  maximum  production  of  the 
machines — the  duties  of  the  operatives  being,  ordinarily,  sim- 
ply that  of  putting  in  and  taking  out  the  work. 


Pig.  15.    Bobbing  Attachment  for  Cutting  the  Teeth  In  the  Driving  Worm- 
wheels;  Overhanging  Arm  turned  back  to  showr  Hob 

Against  these  advantages  must  be  weighed  the  advantages 
of  hand  machines  in  other  respects,  such,  for  instance,  as  the 
lower  capital  investment,  the  (sometimes)  higher  output  per 
machine,  the  more  constant  personal  supervision,  and  the  less 
elaboration  required  in  the  tool  equipment.  In  striking  the 
balance  between  these  advantages  and  disadvantages,  the  man- 
agement of  this  shop  feels  that  it  has  reached  the  right  con- 
clusion for  conditions  as  they  occur  in  the  work  here. 

Flniahing-  Operations  on  the  Bovsrl  and  Spindle 
After  being  assembled,  the  bowl  and  spindle  are  finish 
turned  on  the  outside  over  the  whole  length  in  the  engine 
lathe,  the  work  being  held  on  an  internal  expanding  chuck, 
which  accurately  centers  and  holds  the  bowl  by  its  Interior 
.surface.  This  gives  assurance  that  the  outside  of  the  bowl 
and  the  whole  length  of  the  spindle  will  be  turned  true  with 
the  Inside  of  the  bowl.  The  neck  bearing,  next  to  the  flange 
of  the  spindle,  is,  in  this  operation,  turned  and  filed  to  its 
finished  size,  which  Is  required  to  be  accurate  within  0.0002 
Inch.  Stock  Is  left  for  grinding  at  the  lower  or  step  bearing 
end  of  the  spindle.  The  reason  for  finishing  the  neck  bearing 
at  this  time  will  be  understood  in  connection  with  the  opera- 
tion shown  later  in  Fig.  10. 


The  bowl  and  spindle  being  thus  finish  turned  all  over,  tue' 
work  is  next  taken  to  the  milling  machine  department  to  have 
the  worm  thr(\ad  cut  on  tlie  spindle.  This  is  done  In  the  spe- 
cial Hrown  &  Sharpe  miriing  attachment  shown  In  Pig.  14. 
This  attachment  is  entirely  automatic.  The  main  table  of  the 
milling  machine  is  locked  in  position  at  the  proper  point  to 
center  the  cutter  with  the  work  and  set  it  to  proper  depth. 
The  work  Is  mounted  on  a  supplementary  slide  ,S,  In  the  fix- 


Fig.  16.    Finish  Turning  and  Grinding  the  Bowl  Spindles 

ture,  whose  feed-screw  is  geared  (to  give  the  desired  lead  of 
helix)  with  the  quill  chuck,  which  grasps  the  spindle  by  the 
neck  bearing. 

Properly  set  up  In  this  way,  the  mechanism  of  the  device 
feeds  the  spindle  forward,  cutting  one  thread.  When  this 
thread  has  been  cut  the  proper  length,  an  automatic  stop  throws 
in  operation  mechanism  which  first  rocks  the  spindle,  carrying 
head  T^  back  away  from  the  cutter,  returning  the  slide  to  Its 
initial  position,  then  indexes  the  spindle  for  the  cutting  of  the 
second  thread,  and  lastly  sinks  the  cutter  in  to  depth  again. 
Besides  this,  the  device  is  "full  automatic"  to  the  extent  that 
Its  feed  movements  are  arrested  when  the  required  number  of 
threads  have  been  cut.  The  mechanism  is  connected  to  the- 
regular  telescoping  feed  shaft  of  the  miller.  The  cutter  Is- 
mounted  on  the  regular  vertical  and  angular  milling  attach- 
ment, set  to  agree  with  the  desired  helix  angle  of  the  thread- 


Fig.  17.    Testing  Outfit  for  Inspecting  the  Bowls  and  Spindles 

The  corresponding  operation  for  bobbing  the  worm-wheel 
may  be  mentioned  here  though  It  Is  a  little  out  of  the  strict 
order  of  operations  we  have  been  following.  In  this  attachment 
(see  Fig.  1.^)  the  worm-wheel  Is  mounted  on  a  vertical  work- 
spindle  on  a  special  fixture  in  the  milling  machine,  the  table 
of  which  has  been  clamped  in  the  desired  position  as  in  the 
previous  case.  This  work-spindle  is  driven  by  worm-gearing 
and  a  train  of  spur-gearing  connecting  It  with  the  spindle  lu 
the  proper  ratio. 

The  feeding  of  the  hob  in  to  depth  is  done  by  hand  through 
the  operation  of  knob  [/,  shown  at  the  base  of  the  machine. 
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This,  through  suitable  connections,  roolcs  the  work-spindle  base 
V.  about  the  axis  of  the  work-driving  worm,  thus  moving  the 
work  in  toward  or  away  from  the  hob  as  may  be  desired. 
The  work  is  only  located  by  the  work-spindle,  being  held  by 
special  face-plate  clamps  W„  which  clasp  the  rim  firmly,  close 
to  the  cutting  point.  This  prevents  the  distortion  which 
would  otherwise  be  inevitable  in  so  small  and  light  a  worm- 
wheel. 

In  Fig.  16  is  shown  a  lathe  rigged  up  for  the  finishing  op- 
eration on  the  worm-spindle.  The  work  is  held  in  two  back- 
rests, one  of  which  bears  on  the  neck  bearing,  which  was  filed 
to  size  in  the  finish  turning  operation  before  described;  the 
other  back-rest  bears  on  the  spindle  just  above  the  worm 
bearing.  As  these  surfaces  were  finish  turned  "in  the  air," 
while  the  bowl  was  held  accurately  by  its  interior  bore,  every 
assurance  is  given  that  the  bowl  is  so  held  as  to  run  true; 
and  as  the  spindle  was  chucked  by  these  same  surfaces  in 
the  worm  cutting  operation,  it  may  be  assumed  also  that  this 
will  run  true.  The  bowl  is  driven  from  the  spindle  of  the 
lathe  by  a  universal  joint  driver  JT,,  which  is  shown  lying 
on  the  top  of  the  carriage  in  Fig.  16.  The  four  pins  in  its 
lace  bear  on  the  bottom  of  the  bowl  and  take  the  thrust 
of  the  cutting.  The  copper  friction  pieces  at  the  sides  are  ex- 
panded by  the  taper  screw  shown  so  as  to  grip  the  sides  of 
the  bowl  and  drive  it  firmly  without  distorting  it. 

The  lathe  is  provided  with  a  turning  tool  for  taking  finish- 
ing cuts  over  the  step-bearing,  and  with  a  motor-driven  grind- 
ing attachment,  as  shown,  for  finish  grinding  the  step-bear- 
ing. A  suitable  tall-stock  holder  is  furnished  for  carrying 
drills,  bits,  etc.,  for  finishing  the  hole  in  which  the  hardened 
step  is  inserted.  This,  with  various  minor  operations,  com- 
pletes the  work  on  the  bowl  and  spindle. 

Inspecting  and  Balancing  the  Bowls 

The  outfit  shown  in  Fig.  17  is  used  by  the  inspector  for 
testing  the  work  on  the  bowl  and  spindle.  The  frame  shown 
at  the  back  contains  a  series  of  motor-driven  spindles,  each 
provided  with  a  true  running  socket  for  receiving  various 
designs  of  separator  spindles  and  bowls.  One  of  these  is 
shown  in  place.  The  dial  test  indicator  Z,  is  mounted  on  an 
adjustable  swivellng  and  sliding  post,  so  that  the  truth  of 
any  or  all  of  the  revolving  surfaces,  from  one  end  to  the 
other,  may  be  tested  by  it. 

The  fixture  shown  at  A.,  is  for  testing  the  truth  of  the  worm 
cutting.  The  spindle  is  inserted  in  bushings  in  the  fixture, 
which  bear  on  the  journals  on  which  the  spindle  is  to  revolve 
in  the  completed  machine.  The  dial  Indicator  is  mounted  on 
a  plunger  which  may  be  moved  in  to  a  positive  stop,  and  is  in 
turn  carried  by  a  standard  on  the  base  of  this  fixture.  A 
forked  point  is  provided  for  the  Indicator  plunger,  which 
straddles  the  worm  thread  and  bears  on  the  pitch  line.  By 
bringing  this  plunger  over  each  worm  thread  in  turn,  the  pitch 
radius  at  each  thread  is  indicated;  the  truth  of  the  tops  of  the 
threads  is  a  matter  of  comparatively  little  Importance;  the 
question  is,  "Do  the  acting  surfaces  of  the  threads  run  out?" 
That  question  the  Indicator  solves  accurately  and  quickly. 

The  various  other  tools  shown,  consisting  of  depth  gages, 
internal  and  external  micrometers,  snap  gages,  etc.,  are  used 
in  obvious  ways  to  test  the  accuracy  of  the  various  diameters 
and  lengths  of  the  work.  All  this  accuracy  in  the  bowl  and 
spindle  is  required  to  produce  the  proper  balance  for  quiet 
running  at  high  speeds.  The  more  accurately  the  machining 
operations  are  performed,  the  less  time  will  have  to  be  spent 
on  the  costly  and  tedious  work  of  compensating  for  errors  in 
balance. 

The  balancing  of  the  bowls  is  done  with  all  the  rotating 
parts  assembled  and  (In  this  firm's  practice)  with  the  bowl 
full  of  liquid.  This  latter  Is  an  important  improvement  in 
this  operation,  as  the  distribution  of  weights  in  the  bowl  must 
inevitably  be  somewhat  different  w-hen  it  is  full  from  what  it 
is  when  empty.  It  makes  the  balancing  operating  more  costly 
but  better  results  are  obtained. 

This  job  of  balancing  separator  bowls  is  a  peculiar  one, 
being  a  trade  in  itself.  So  far  as  we  know  but  one  article 
descriptive  of  it  has  ever  been  written,  and  that  was  published 
in  Machinery.*     It  is  said  that  the  men  have  to  learn  the 


*  See    "Cream    Separator   Bowl    Balancing"    in    the    September,    1907, 
issue  of  M.iCHiSEnv. 


business  for  themselves,  It  being  almost  impossible  to  teach 
it,  and  that  different  men  work  in  different  ways.  Some  men 
cannot  learn  to  do  It  at  all.  What  is  reputed  to  be  a  fair 
statement  of  the  case  was  made  by  a  German  in  this  shop, 
who  tried  for  six  months  to  get  on  to  the  job  and  finally 
failed.  "First,  I  put  in  some  solder  on  the  top  and  then  on 
the  bottom,  and  then  I  put  in  some  more,  and  then  I  fill  her 
up  with  solder,  and  then  I  take  it  all  out.  and  she  run  better 
than  she  did  before."  All  of  which  is  rather  discouraging 
for  the  editor,  who  likes  to  set  things  down  definitely  in 
black  and  white. 

This  concludes  the  list  of  operations  selected  for  this  article, 
to  show  the  character  of  work  required  and  obtained  in  the 
building  of  cream  separators.  On  hearing  the  name  "Vermont 
Farm  Machine  Co.,"  a  vision  naturally  arises  in  the  mechanic's 
mind  of  a  blacksmith  shop  sort  of  an  establishment,  where 
plows,  shovels,  harrows,  cultivators  and  other  tools  of  that 
kind  are  made.  It  is  to  be  hoped  that  this  article  will  dis- 
pel this  illusion,  and  that  the  name  will  henceforth  stand 
in  the  reader's  mind  tor  machine  shop  work  of  a  very  high 

grade  Indeed. 

*  *     » 

DON'TS  FOR  PATTERN-MAKERS 

H.  E.  WOOD* 

Don't  use  watery  glue. 

Don't  glue  battens  on  a  pattern. 

Don't  "be  afraid  to  ask  for  information. 

Don't  set  a  plane  flat  down  on  your  bench. 

Don't  try  to  glue  up  a  piece  of  wet  lumber. 

Don't  forget  to  put  draft  on  your  patterns. 

Don't  use  green  or  wet  lumber;  it  is  no  good. 

Don't  forget  to  make  allowance  for  your  finish. 

Don't  try  to  trim  work  without  a  very  keen-edge  tool. 

Don't  nail  a  standard  pattern  unless  absolutely  unavoidable. 

Don't  forget  to  mark  your  loose  pieces  with  the  pattern 
number. 

Don't  sandpaper  your  work  until  you  are  all  through  with 
trimming. 

Don't  start  to  build  a  pattern  before  you  understand  the 
drawing. 

Don't  put  on  more  than  one  coat  of  shellac  without  sand- 
papering it. 

Don't  forget  to  study  other  men's  work,  and  profit  by  their 
experience. 

Don't  be  in  too  much  of  a  rush  when  you  are  working  on  a 
complicated  job. 

Don't  put  any  unnecessary  work  on  a  pattern  that  is  to  be 
used  only  once. 

Don't  waste  leather  fillets  in  places  where  wooden  ones  can 
be  used  just  as  well. 

Don't  hold  a  hand  lathe  tool  at  right  angles  to  the  center 
line  of  a  revolving  piece. 

Don't  try  to  scrape  a  piece  of  work  In  a  lathe,  but  hold  the 
chisel  so  as  to  cut  it. 

Don't  try  to  drive  a  nail  through  a  piece  of  hardwood  with- 
out first  boring  a  pilot  hole. 

Don't  make  a  pattern  to  suit  your  own  liking,  but  remember 
that  it  goes  to  the  foundry. 

Don't  make  a  coreprint  so  that  It  Is  Impossible  for  the 
molder  to  get  it  out  of  the  sand. 

Don't  put  a  leather  fillet  around  a  small  curve  without  wet- 
ting it  in  luke-warm  water. 

*  *     * 

An  iron  and  steel  scrap  heap  of  enormous  dimensions 
was  shown  in  an  illustration  in  a  recent  issue  of  the  Iron 
Trade  Review.  The  scrap  heap  is  one  of  the  relics  of  the 
great  conflagration  In  San  Francisco  in  April,  1906,  the  prin- 
cipal accumulations  being  those  in  the  yards  of  the  Great 
Western  Iron  and  Steel  Co.,  where  four  scrap  heaps  100  feet 
square  and  40  feet  high  were  recently  stored.  All  the  scrap 
was  cut  in  equal  lengths  of  IS  Inches  and  piled  In  one  solid 
mass,  with  the  sides  practically  as  smooth  and  solid  as  a 
brick  wall.  Only  one  scrap  heap  now  remains,  the  other 
three  having  been  drawn  upon  as  the  material  was  needed 
for  the  furnaces. 

•  .\ddress  :   1S2   North   4th   St..   Newark.  N.   J. 
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DIE-BEDS  OR  BOLSTERS  FOR  PRESSES 

DOKBRO 

The  subject  of  die-beds  or  bolsters  is  one  of  considerable 
Importance,  and  Is  deserving  of  greater  attention  tlinn  It 
often  receives  In  the  shop  or  designing  room.  It  has  been 
the  experience  of  the  writer  that  many  of  the  troubles  en- 
countered in  the  use  of  press  tools  are  due  to  this  feature 
being  badly  designed  or  poorly  constructed.  Many  a  fine  die 
has  been  ruined  because  It  has  not  been  properly  secured  In 
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Pigr-  1-    Die-bed  of  the  Style  commonly  used  in  Jobblner  Shops 

the  die-bed  and  consequently  has  shifted  while  in  operation; 
or  because  the  holes  in  the  die-bed  through  which  the  blanks 
or  punchings  are  supposed  to  pass  have  not  been  made  large 
enough  to  allow  them  to  pass  through  freely.  As  a  conse- 
quence the  blanks  get  jammed  in  the  die-bed  and  pile  up  into 
the  die  itself  and  are  compressed  by  the  pounding  of  the 
punch,  until  the  punch  or  die  breaks  from  the  strain.  The 
principal  functions  of  a  die-bed  are:  first,  that  of  supplying 
an  adequate  support  for  the  die,  and  a  holder  to  hold  the  die 
in  its  proper  position  to  be  engaged  by  the  punch;  and,  sec- 
ond, to  furnish  a  means  of  attachment  to  the  press.  Two  of 
these  principal  points  to  be  considered  therefore  in  the  de- 
sign and  construction  of  a  die-bed  are  first,  the  method  of 
securing  the  die,  and  second,  the  method  of  securing  the  die- 
bed  to  the  press.  Due  consideration,  of  course,  should  also 
be  given  to  proportion  and  strength. 
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Flgr.  2.    Die-bed  adapted  to  Inclined  Preasea 

In  Fig.  1  we  have  an  illustration  of  a  die-bed  of  the  type 
generally  found  In  the  jobbing  shop.  The  dovetail  method  of 
holding  the  die,  with  set-screws  E  to  lock  it  In  proper  position. 
Is  employed.  It  Is  fitted  with  a  flange  J  on  each  end  with 
Blots  B  to  receive  the  clamping  bolts  which  pass  through  them 
into  the  press  bolster.  In  the  center  is  a  rectangular  cored 
hole  to  let  the  punchings  pass  through.     This  style  of  die-bed 


Is  cheap  and  convenient  for  use  where  several  dies  are  to  be 
used  In  one  die-bed.  The  dies  can  be  easily  slid  Into  place 
and  fastened  by  means  of  the  set-screws,  and  are  easily  re- 
moved when  another  die  Is  to  be  used.  This  bed  has  the 
following  disadvantages:  first,  that  of  being  held  by  set- 
screws  which  have  always  a  tendency  to  jar  loose  in  punch 
press  work,  and  second,  the  cored  hole  C  being  necessarily 
made  large  to  accommodate  various  shapes  of  blanks  weakens 
the  bed  and  gives  less  support  to  each  of  the  dies.  It  Is  always 
better,  if  possible,  to  have  a  separate  die-bed  for  each  die. 

In  Fig.  2  we  have  a  bed  for  use  on  an  inclined  press.  In 
this  bolster  the  dovetail  method  of  holding  the  die  is  used, 
but  without  the  use  of  set-screws.  The  dovetailed  opening  to 
receive  the  die  is  slightly  tapered  and  the  die  is  driven  into 
place  with  a  copper  mallet,  and  is  then  made  doubly  secure 
by  the  insertion  of  a  dowel  which  is  driven  through  the  die 
into  the  die-bed.  The  dowel  is  shown  at  G.  The  method  of 
clamping  this  bed  to  the  press  bolster  is  different  from  that 
shown  in  Fig.  1  in  that  the  bolt  slot  in  one  flange  runs  at  right 
angles  to  that  in  the  opposite  flange.  By  having  the  slots 
in  this  position  the  die-bed  may  be  attached  or  removed  with- 
out the  necessity  of  taking  out  the  bolts,  thus  not  only  sav- 
ing a  great  deal  of  time  and  trouble  in  setting  the  tools  but 
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Pig.  3.    Improved  Form  of  Die-bed  for  General  Utility 

also  preventing  the  bolt  holes  from  getting  filled  with  scrap 
or  dirt  and  the  bolts  from  getting  lost.  This  is  an  excellent 
die-bed  for  blanking  and  piercing  work. 

An  improved  type  of  die-bed  for  general  utility  is  shown 
in  Fig.  3.  In  this  bed  the  dovetail  method  of  holding  the  die 
is  used.  In  the  illustration  it  will  be  noticed  that  there  are 
four  parallel  pieces  or  gibs  E  placed  along  the  sides  of  the 
die.  The  object  of  this  is  to  provide  for  dies  of  various  sizes. 
When  a  larger  die  is  to  be  used  one  or  more  of  these  gibs 
may  be  t;aken  out.  This  bolster,  in  addition  to  four  bolt  slots, 
has  a  flange  B  all  around  it  so  that  it  may  be  clamped  in  anv 
position.  The  set-screws  H  which  hold  the  die  in  place  should 
be  provided  with  a  lock-nut  as  shown  at  /  to  lessen  the 
chances  of  jarring  loose.  The  great  advantage  of  having  a 
llange  all  around  the  bolster  will  be  apparent  when  it  beccmes 
necessary  to  swing  the  die-bed  around  enough  to  bring  the 
bolt  slots  out  of  line  with  the  tap  holes  in  the  press  bolster. 
In  a  case  of  this  kind  the  die-bed  with  a  flange  all  around  It 
may  be  clamped  by  means  of  clamps  as  shown  at  D.  using  the 
tap  holes  G  located  at  different  places  in  the  press  bolster  C. 

In  Fig.  4  we  have  another  die-bed  of  the  dovetail  and  side 
set-screw  variety,  but  with  the  additional  feature  of  end- 
thrust  set-screws.  This  end-thrust  arrangement  Is  an  original 
and  novel  feature.  In  order  to  obtain  this  additional  means 
of  holding  the  die  securely,  two  square  grooves  B  arc  cut  In 
each  end  of  the  dlebed  at  right  angles  to  the  opening  for  the 
die.  Into  these  grooves  a  plate  C  Is  fitted  In  which  is  a  set- 
screw  In  such  position  as  to  come  in  contact  with  the  end  of 
the  die.     With  one  of  these  plates  at  each  end,  and  the  set- 
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screws  screwed  tightly  against  the  ends  of  the  die,  there  is 
less  likelihood  of  its  shifting  while  in  operation.  When  short 
dies  for  simple  blanking  or  piercing  are  used  the  end-thrust 
plates  may  be  used  in  the  inner  grooves  as  shown  in  Fig.  4, 
and  if  it  be  desired  to  use  a  long  die  such  as  is  used  for  pro- 
gressive work  where  there  is  one  or  more  piercing  operations 
before  the  work  reaches  the  blanking  punch,  the  plates  with 
the  set-screws  may  be  placed  in  the  grooves  further  from  the 
center,  and  thus  allow  for  the  increased  length  of  die.  When 
the  set-screws  are  used  in  these  outer  grooves,  the  heads  of 
the  screws  will  come  directly  over  the  slots  in  the  flanges 
where  the  clamping  bolts  should  be  placed;  for  this  reason 
the  bed  should  be  provided  with  two  extra  slotted  flanges,  as 
shown  in  the  illustration,  to  be  used  when  necessary. 

In  Fig.  5  we  have  an  illustration  of  a  die-bed  for  sectional 
forming  or  blanking  dies  or  for  split  dies.  This  bed  is  pro- 
vided with  a  square  receptacle  to  receive  the  dies,  and  with 
two  set-screws  on  each  side  to  hold  the  dies  in  place.  The 
square  forming  die  shown  is  made  in  four  sections  B  which 
are  held  tightly  against  each  other  by  means  of  the  set-screws 
C,  and  are  held  from  lifting  up  by  screws  through  the  bot- 
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Pig.  4.    Die-bed  of  the  Dovetailed  and  Side  Set-screw  Type,  also 
secured  by  End-thrust  Set-screws 

torn  of  the  die-bed — one  in  each  section  of  the  die.  The 
square  recess  Is  cast  in  the  bed  so  that  in  preparing  the  bed 
for  use  it  is  only  necessary  to  plane  off  the  bottom  and  top 
of  the  flanges  and  mill  the  bottom  of  the  recess,  and  drill 
and  tap  for  the  set-screws.  The  sides  of  the  recess  need 
not  be  machined  as  the  dies  have  no  bearing  on  them. 

A  very  simple  type  of  die-bed  for  bending  and  forming  dies 
is  shown  in  Fig.  6.  It  is  simply  a  vise  similar  in  some  re- 
spects to  a  milling  vise,  but  having  two  set-screws  to  take 
the  place  of  the  movable  jaw.  The  die  is  simply  set  in  the 
bed  and  clamped  against  the  solid  jaw  by  means  of  the  set- 
screws.  This  type  of  bolster  is  intended  for  use  only  on  dies 
that  do  not  require  a  "push  up,"  but  where  the  bending  or 
forming  operations  are  done  on  a  solid  surface.     In  order  to 
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Fig.  5.    Die-bed  for  Sectional  Forming:  or  Split  Dies 

obtain  the  best  results  from  this  die-bed,  the  complete  outfit 
of  punch  holder,  punch  and  die  of  the  type  shown  in  the 
sketch  should  be  used.  The  punch  holder  and  punch  are 
made  just  the  same  as  the  die  and  die-bed.  They  are  kept  in 
alignment  when  in  operation  by  the  two  guide  pins  E  which 
are  secured  in  the  punch  and  which  enter  the  die  at  every 
stroke  of  the  press,  making  it  practically  impossible  for  the 
tools  to  shift  while  in  operation.  If  It  be  desired  to  change 
the  tools  it  Is  not  necessary  to  disturb  the  punch  holder  or 
die-bed.     They  may  be  left  in  the  press,  and  by  simply  loosen- 


ing the  set-screws  in  the  die-bed  and  punch  holder,  the  punch 
and  die  held  together  by  the  guide  pins  may  be  taken  out  and 
set  aside  and  another  set  slipped  into  their  places.  There  is 
an  infinite  variety  of  light  bending  and  forming  operations 
that  can  be  done  advantageously  and  cheaply  with  this  outfit. 
Fig.  7  represents  a  bolster  for  combination  dies  for  round 
drawing  work.  This  bolster  requires  but  little  explanation. 
It  is  circular  in  shape  with  two  steps  or  extensions,  two  bolt 
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Fig.  6.    Simple  Form  of  Die  Holder  adapted  to  Bending  Die 

slots  and  a  flange  all  around  it  to  allow  it  to  be  clamped  at 
any  convenient  place.  When  the  combination  dies  are  turned 
in  the  lathe  the  bottom  die  is  counterbored  to  be  a  driving 
fit  on  the  extension  G.  and  is  held  down  by  screws  that  pass 
through  the  bed  at  E  into  the  die. 

*     *     * 

STORAGE   AREA  RESTRICTION   PLAN  FOR 
MACHINE  SHOPS 

In  shops  where  a  large  volume  of  heavy  work  is  turned 
out  on  a  comparatively  limited  floor  space,  there  is  a  constant 
tendency  to  store  work  (rough,  finished,  and  in  course  of 
machining)   in  areas  which  encroach  on  the  passageways  re- 


Fig.  7.    Die-bed  or  Bolster  for  Round  Drawn  Work 

quired  for  the  movement  of  the  parts  through  the  shop.  In 
the  works  of  the  Westinghouse  Machine  Co.,  at  East  Pittsburg, 
Pa.,  this  tendency  is, restrained  in  a  very  simple  way.  The 
areas  available  for  storage  are  marked  off  on  the  floor  with 
lines  of  white  paint.  These  areas  provide  for  grouping  work 
around  each  machine,  and  for  using  all  available  vacant  spaces 
as  well;  but  they  are  carefully  laid  out  to  avoid  checking  the 
freedom  of  movement  of  work  and  workmen.  A  single  glance 
of  the  eye  reveals  any  infraction  of  the  regulations,  as  the 
lines  are  kept  freshly  painted.  By  this  means  the  manage- 
ment has  avoided  that  state  of  chronic  congestion  which  is 
so  fatal  to  economical  production. 

•  •  • 
Following  the  example  of  the  English  Patents  Act  of  1907, 
the  Australian  Commonwealth  has  passed  an  amendment  to 
the  Australian  patent  act,  which  makes  the  manufacture  of  all 
articles  patented  in  the  Commonwealth  compulsory  under  pen- 
alty of  forfeiture  of  rights. 
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A  FORMED  TOOL  PROBLEM 

H.  V.  PUBMAN- 

One  day  tlio  man  who  was  making  the  formed  tools  came 
to  me  and  said:  "I  want  to  make  this  master-tool  with  an 
angle  of  15  degrees  from  the  center  line  and  with  a  clearance 
on  the  front  of  25  degrees;  and  in  addition  to  that  I  want 
to  give  it  a  side  clearance  of  3  degrees  to  keep  it  from  drag- 
ging. I  will  set  It  in  the  planer  vise  tipped  forward  at  an 
angle  of   25   degrees   and   swing  the   vise   around    2   degrees. 
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Fig.  1 

Then  to  what  angle  must  I  set  over  my  planer  head  to  plane 
the  tool  so  that  It  will  measure  15  degrees  on  the  cutting 
face?" 

This  is  a  sensible,  practical  question,  but  how  many  of  our 
technical  school  men,  either  in  or  just  out  of  college,  could 
answer  it?  In  the  following  is  given  a  solution  of  this  prob- 
lem, worked  out  by  the  writer. 

The  master-tool  is  shown  in  three  views  in  Fig.  1,  where 
the  plan,  or  face  view,  shows  the  side  angle,  15  degrees,  and 
the  side  elevation  shows  the  front  clearance  of  25  degrees. 
In  Fig.  2  the  tool  is  shown  as  set  In  the   planer  vise  ready 


LINE  OF  CR0S6-RAIL 


LINE  OF  EDGE  OF  TOOL 
I,/  TO  BE  PLANED 


view   shows   the   piece   as   seen   from   the  side   of   the   platen, 

looking  squarely  across,  and  the  face  view  shows  it  as  looked 

ai  in  line  with  the  platen  travel,  when  the  surface  In  which 

the  points  a,  d,  c  and  B  are  located  appears  as  a  line.    This 

line    is    at    the 

real  angle  of  the 

tool-head      from 

the  vertical,  and 

its    angle    with 

the  vertical  must 

be  found. 

To  do  this  we 
will  use  a  series 
of  diagrams, 
representing  the 
essential  lines  of 
the  tool  in  vari- 
o  u  s  positions. 
Fig.  3  shows  the 
plan  of  the  tool. 
Fig.  4  its  side 
elevation,  and 
Fig.  5  the  top 
of  the  tool  in 
the  horizontal 
plane  when  the 
tool  is  tipped 
forward.  Fig.  6 
shows  the  face 
of        the        tool  ^'»-  2 

merely  inclined  but  not  swlveled;  Fig.  7  shows  a  portion  of  the 
edge  receding  from  the  corner,  when  swiveled,  and  Fig.  S 
shows  a  line  in  the  surface  of  the  oblique  side  of  the  tool,  each 
of  these  last  two  diagrams  showing  also  the  lines  needed  to 
calculate  the  angles  and  distances  involved.    Figs.  9  and  10 


Afac/iinvry.iV.  F. 


Fig.5 
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FIRST  ANGLE 
PROJECTION 
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Flga.  3  to  lO 


for  planing.  In  the  top  view  the  2-degree  angle  is  clearly 
shown,  exaggerated,  the  vise  and  pieces  being  swiveled 
around  as  indicated  by  the  divergence  of  the  edge  of  the 
tool  to  be  made  from  the  line  of  the  cross-rail.  The  side 
•  Artrtrpss  ;  Wlnchfstir,  Mass. 


represent  the  surfaces,  front  and  top,  of  the  tool  inclined  and 
swiveled,  as  in  Fig.  2. 

Referring  again  to  Fig.  2,  it  must  be  noted  that  point  c 
is  in  the  vertical  plane  containing  point  Xt  and  the  edge  ter- 
minating in  b,  while  point  ri  ia  in  the  vertical  plane  contain- 
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ing  point  6  and  parallel  with  the  cross-rail,  while  a,  d  and  c 
are  all  in  the  edge  of  the  tool  receding  from  o,  hence  in  a 
straight  line,  as  clearly  shown  in  the  side  elevation;  they 
therefore  appear  as  a  single  point  adc  in  the  front  elevation. 
Now  all  is  the  cutting  edge  of  the  tool,  and  di  is  the  line  of 
feed  of  the  planer  tool,  since  the  work  is  swiveled. 

Throughout  the  views  and  diagrams  the  same  points  are 
designated  by  the  same  letters,  but  in  the  diagrams  additional 
letters  (capitals)  are  used  to  denote  dimensions,  for  ease  in 
calculation,  and  for  clearness  and  accuracy,  since  the  points 
appear  In  projection  at  different  distances  in  different  views. 

Let  the  distance  af.  Fig.  3,  or  the  actual  amount  the  edge 
of  the  tool  slants  to  the  left,  or  the  short  side  of  the  15-degree 
triangle,  be  considered  as  unity,  for  simplicity,  then 

K 

—  =  cot  15°,  or  £:  =  cot  15°, 
1 

L  =  ;r  sin  25°  =  cot  15°  sin  25°, 
M  =  K  cos  25°  =  cot  15°  cos  25°, 

M 
and  —  =  cot  x,  or  M  ^  cot  x. 
1 
Angle  X  is  the  apparent  or  projected  angle  of  the  edge,  or 
the  angle  of  tool  travel  were  the  shoe  not  swiveled;   but  be- 
cause of  the  swiveling,  the  tool  travels  over  farther  in  rising 
a  given  height,  that  is,  takes  off  more  metal,  and  gives  more 
clearance,  and  we  must  find  what  this  added  distance  Is.     It 
is  the  distance  eg.  Fig.  5,  equal  to  ca.  Fig.  6,  where  g  is  the 
point  directly  behind  a  and  on  the  line  ce. 
'Let  cg^N,  then 

N 

—  =  tan  2°;   N  =  L  tan  2°  =  cot  15°  sin  25°    tan  2°. 

L 

0 
Xow  0  (:=ce,  Fig.  6)  =1  -f  J^,  and  — ^tan  y. 

M 

Angle  y  is  the  apparent  or  projected  angle  of  tool  travel 
when  the  2  deg.  clearance  is  given,  and  we  look  squarely  at  the 
face  of  the  tool.  But  this  is  not  the  actual  angle,  which 
must  be  seen  in  the  line  of  platen  travel,  as  in  Figs.  2,  8  and  9. 
The  actual  side  motion,  then,  of  the  tool,  in  rising  a  vertical 
height  eb  or  H,  is  de  =  P,  Figs.  7,  8  and  9. 

P 

—  =  cos  2°;  P  =  0   cos  2°  =  (1  +  N)   cos  2° 
0 

=  (1  +  cot  15°  sin  25°  tan  2°)  cos  2°. 


In  Fig.  S, 


M 


tan  z.    This  triangle  appears  in  Fig.  9  also, 


and  angle  z  is  the  actual  angle  sought.     Then 

P         {1 -f  cot  15°  sin  25°  tan  2°)  cos  2° 

tan  z  =  - —  ^ 

M  cot  15°  cos  25° 

[The  formula  above  can  be  generalized  and  somewhat  modi- 
fied as  follows:     If  w=  angle  on  face  of  tool  (here  15°), 

v=: clearance  angle  in  front  (here  25°), 
i/=:side  clearance  angle  (here  2°), 

( 1  -f  cot  w  sin  V  tan  y)  cos  y 

then  tan  «  = ■ 

cot  w  cos  V 

sin  y 
But  tan  y  = ;  substituting  this  in  the  formula  and  re- 


ducing 


cos  y 
we  have 

tan  3  = 


cos  y  +  cot  w  sin  v  sin  y 


cot  w cos  V 

It  will  be  seen  that  this  formula  is  identical  with  the  one 
given  for  planing  Acme  thread  tools  in  the  May,  1905,  issue 
of  Machinery. — Editor.] 

By  substituting  the  values  for  the  angular  functions  in  the 
formula  above,  we  find  tan  «  =  0.31174,  which  gives  us  s  =  17 
deg.  19  min.,  nearly. 

The  result  found  can  best  be  used  by  grinding  an  angular 
cutter  to  this  angle  as  accurately  as  needed,  gaging  with  a 
vernier  bevel  protractor,  stoning  it,  and  scraping  the  master 
tool  with  it.  This  was  done,  and  the  angle  obtained  was  so 
close  to  15  degrees  that  the  closest  inspection  with  the  magni- 
fying glass  failed  to  show  any  error  In  the  tool. 


CONTINUOUS  PERFORMANCE  PHONOGRAPH 
Thorns  grow  with  roses — evil  may  come  out  of  good.  It  is 
not  quite  unknown  that  even  the  humble  and  industrious 
phonograph  can  be  diverted  from  its  peaceful  pursuit  and 
used,  alas!  as  an  instrument  of  torture.  Many  defenseless 
neighbors  have  been  serenaded  by  conscienceless  individuals 
with  ragtime,  classical  and  religious  selections  until  their 
nerves  and  tempers  were  badly  "frazzled."  The  drawback  to 
the  use  of  the  phonograph  for  such  unneighborly  acts  is  the 
constant  attention  required  of  the  tormentor  to  change  the 
records,  wind  the  machine  and  set  it  in  motion.  His  own 
endurance  may  flag  after  hours  of  performance  and,  perforce, 
he  will  seek  his  bed  in  sheer  weariness  of  evil-doing  without, 
it  may  be,  having  reduced  his  enemies  to  a  state  of  complete 
physical,  mental  and  moral  collapse.  What  is  needed  for  this 
sort  of  warfare  is  a  "continuous  performance"  machine,  driven 
by  a  motor,  that  can  be  started  on  a  choice  selection  of  the 
"gold   molded"   and   left   in   the   solitude   of   its   chamber,   the 


The  Iddings  "Multiiiola,"  or  Continuous  Phonograph 

horn  facing  the  open  window  to  do  its  malevolent  work 
through  the  long  hours  of  the  stilly  night  without  rest — or 
hesitatiqn  at  the  most  frightful  threats. 

It  is  characteristic  of  American  ingenuity  to  discover  and 
fill  wants  before  they  are  even  vaguely  felt  by  the  mass  of  un- 
thinking humanity.  Lo!  the  wished-for  machine  is  even  now 
in  our  midst,  and  the  dreadful  tortures  that  were  dimly  fore- 
casted by  hand-worked  phonographs  w-ill  soon,  no  doubt,  he 
realized  by  many  writhing  victims  who,  cursing  inventors 
and  all  their  works,  die  miserably  to  the  sound  of  phono- 
graphic ragtime.  Behold  in  the  illustration  of  the  "Multl- 
nola"  by  Dr.  George  L.  Iddings  of  Cleveland,  Ohio,  a  devilishly 
ingenious  mechanism  that  changes  its  own  records  with  cun- 
ning and  despatch,  and  proceeds  relentlessly,  having  no 
bowels  of  compassion  whatsoever.  The  roosters  crow  and 
crow  again  at  the  dawn;  the  dogs  bark  when  the  moon  is 
full;  the  cuckoo  clock  cuckoos,  and  is  done,  but  the  continu- 
ous phonograph  goes  on  like  the  brcok — forever.     Yea,  verily! 

*     *     * 

Contracts  have  been  awarded  for  steam  turbines  to  drive  the 
new  26,000-ton  battleships  Wy07ning  and  Arkansas.  It  has 
been  stated  that  a  combination  of  turbines  and  reciprocating 
engines  was  considered,  but  the  authorities  decided  in  favor 
of  Parsons  turbines. 
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OLD  NEW  ENGLAND  WATER-WHEEL 

ALLEN  HAMMOND" 

Some  interesting  features  of  an  old  water-wlieel  wliicli  was 
built  by  tlie  Franltlin  Foundry  &  Machinery  Co.,  of  Providence, 
R.  1.,  and  erected  in  tlie  Now  lOngland  oonipany's  mill  in  the 
year  18C0,  are  shown  in  the  aiiompanying  enKravings.  The 
wheel  was  started  in  November  of  the  year  of  its  erection,  and, 
with  tlie  exception  of  about  a  year,  it  has  run  regularly  since 
that  time.  In  spite  of  its  forty-eight  years  of  service,  the 
wheel  was  in  such  good  condition  at  the  time  of  its  removal, 
judging  from  the  appearance  of  the  woodwork,  that  it  was 
capable  of  running  for  twenty-five  years  more.  It  was  of  the 
type  known  as  a  breast  wheel,  and  was  24  feet  in  diameter  by 
18  feet  in  width. 


Fig.  1.    Curtain  Gate  which,  in  coiyuuction  \pith  a  Governor,  controlled 
the  Flow  of  Water  to  the  Wheel 

The  breast  or  bottom  of  the  flume  through  which  the  water 
entered  into  the  buckets,  was  approximately  5  feet,  10  inches 
above  the  center  of  the  wheel.  The  flow  of  water  was  regu- 
lated by  a  governor  having  a  differential  gear  which  gave 
power  enough  to  work  a  long  roll  oh  which  an  "apron,"  ex- 
tending across  the  breast,  was  wound  and  unwound  up  or 
down  on  the  convex  face  of  the  breast.  This  apron,  which 
is  shown  in  Fig.  1,  was  made  of  sheet  rubber  and  was  fast- 
ened at  the  lower  edge  so  as  to  be  water-tight.     The  roll  was 


Rack  and  Pinion  by  which  the  Curtain  was  wound  or  unwound 


counterweighted  and  it  was  moved  by  a  shrouded  pinion, 
which  meshed  with  a  rack  free  to  move  on  the  face  of  the 
breast.  This  rack  had  the  teeth  cut  away  at  each  end,  and 
when  the  pinion  came  to  this  smooth  surface,  the  roll  reached 
the  limit  of  its  travel,  owing  to  the  lack  of  teeth  on  the 
rack  which  prevented  further  movement.  The  end  of  the 
rack  was  provided  with  a  flange-like  tooth  or  projection, 
which  prevented  it  from  moving  out  from  under  the  pinion. 
Both  pinion  and  rack  arc  shown  quite  clearly  in  Fig.  2.  The 
counterweight  attached  to  the  roil  was  heavy  enough  so  that 
after  the  latter  reached  the  limit  of  its  travel,  the  pinion 
would  be  kept  in  contact  with  the  rack;  hence  the  teeth  of  the 
pinion  readily  came  into  engagement  with  the  rack  when  Its 
motion  was  reversed  by  the  governor. 

•AddroBs:   lOKi   K.   12tli   St.,   Kric,   I'n. 


Guide  vanes  were  inserted  In  the  breast  so  that  the  water 
entered  the  buckets  perpendicularly.  These  vanes,  which  may 
be  seen  in  Fig.  1,  were  made  of  wood  which  was  driven  into- 
castings  that  formed  part  of  the  breast.     They  were  6  inches. 


Pig.  3,    view  of  the  Back  of  the  Wheel  showdngr  part  of  Driving  Gear 
and  Method  of  Bracing  Buckets 

wide  and  3y2  inches  apart.  The  space  between  the  buckets 
at  the  top  was  10  inches  and  at  the  bottom  4  Inches,  and  the- 
angle  between  each  bucket  and  periphery  of  the  wheel  was 
36  degrees. 

To   prevent   the   air   from   being   pocketed    in    the   buckets, 
openings  were  made  in  the  bottom  which  allowed  the  air  to> 


Fig.  4.    Spokes  and  Bracing  at  tbe  Center  of  the  Wheel  which 
was  vrlthout  a  Shaft 

escape  and  the  lower  buckets  to  be  partly  filled.  These  buck- 
ets were  set  into  grooves  in  the  rim  and  were  secured  in  place- 
by  spacers  and  bolts,  as  shown  in  Fig.  3,  which  is  a  view  of 
the  back  of  the  wheel.  In  this  illustration  the  driving  seg- 
ments on  the  rim  are  also  shown. 


Fig.  6.     Section  of  the  Driving  Gear,  ond -'Jack"  Oeni  n  v  -:,..i 

One  unusual  and  interesting  feature  of  this  wheel  Is  that 
it  had  no  shaft,  as  will  be  seen  by  examining  Fig.  4,  which 
quite  clearly  shows  the  construction.  The  spokes  and  braces 
rested  on  flanges  which  were  separated  by  wooden  spacers 
through  which  long  bolts  passed  from  one  side  of  the  wheel  to 
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the  other,  clamping  i:  together.  One  of  these  bolts  is  clearly- 
shown  in  the  view  just  referred  to.  The  spokes  were  11% 
inches  by  -1%  inches,  while  the  braces  were  4%  inches  by  5 
inches.  The  segments  of  the  rim  were  11  inches  by  12  inches. 
The  bearings  or  gudgeons  of  the  wheel  were  10  inches  in 
■diameter  by  lli^  inches  long. 

Fig.  5  shows  a  section  of  the  segment  on  the  rim  and  also 
the  "jack"  gear,  which  was  one  of  a  set  of  three  gears  that 
was  used  for  driving  the  mill.  This  gear  had  44  teeth,  2% 
inches  circular  pitch,  and  a  face  width  of  7  inches.  The  sec- 
ond gear  of  the  train  had  114  teeth,  and  it  was  meshed  with 
one  having  38  teeth.  The  drive  from  the  second  shaft  was 
by  belts  which  ran  over  pulleys  or  drums,  and  some  of  these 
belts  were  as  old  or  nearly  as  old  as  the  wheel  itself:  In 
fact,  one  is  said  to  have  been  older,  it  having  been  in  use 
since  about  1847.  This  wheel  has  worn  out  several  sets  of 
segments  during  its  long  and  useful  life. 

ASSEMBLING  VERTICAL   HIGH-SPEED 
TURBINES 

HOWARD  M.  NICHOLS* 

The  following  method  of  assembling  and  lining  up  vertical 
steam  turbines  is  employed  in  one  of  the  large  turbine  works, 
and  the  same  general  scheme  could  be  used  in  erecting  most 
any  large  "vertical  machine. 

The  bed-plate  is  set  on  a  special  iron  erecting  floor  and  is 
very   carefully   leveled,   and   the   turbine   is   then   assembled 
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AUgniug  Vertical  Turbine  Bearings  by  tbe  Aid  of  an  Electric  Caliper 

without  the  shaft  and  rotating  parts.  The  wheel  casing,  bear- 
ing brackets,  bearings,  generator  stator,  and  all  other  sta- 
tionary parts  are  bolted  in  place.  The  bolts  are  left  a  little 
slack  so  that  the  parts  can  be  slightly  shifted  during  the 
process  of  lining  up.  A  length  of  steel  piano  wire  is  weighted 
with  a  heavy  plurab-bob  and  is  suspended  from  the  exact 
center  of  the  top  bearing,  as  shown  in  the  accompanying  illus- 
tration. Since  the  machine  has  been  carefully  leveled  during 
the  process  of  erection,  the  piano  wire  will  locate  the  exact 
center  of  the  shaft.  The  wire  is  suspended  from  the  top 
bearing  by  a  block  of  hard  wood  and  is  not  allowed  to  come 
in  contact  with  any  metal  part.  The  end  of  the  piano  wire  is 
connected  to  one  pole  of  a  few  cells  of  dry  battery,  while 
the  other  pole  of  the  battery  is  grounded  onto  the  frame  of 
the  turbine.  One  binding  post  of  an  electric  bell  is  also 
grounded  onto  the  turbine  frame,  and  the  other  is  connected 
to  a  pair  of  inside  calipers  by  a  long  flexible  lamp  cord  as 
shown.     These   calipers   are   used   to   locate    the   middle   and 


lower  bearings  central  with  the  center  of  the  turbine  shaft, 
as  represented  by  the  piano  wire. 

In  calipering,  whenever  the  calipers  just  touch  both  the 
inside  of  the  bearing  and  the  piano  wire,  the  bell  will  ring 
and  thus  give  the  workman  a  better  indication  than  he  could 
obtain  by  the  sense  of  touch.  If  it  is  so  desired,  a  small  bat- 
tery lamp  can  be  used  in  place  of  the  bell  with  equally 
good  results.  After  the  bearings  are  located  exactly  central 
with  the  center  of  the  shaft,  the  parts  are  doweled  together 
and  then  taken  down  and  reassembled  with  the  shaft  and 
other  rotating  parts  in  place. 

*     *     * 

GAS  ENGINES  IN  SHOPS 

A.   S.   ATKINSON* 

Generally  speaking,  the  gas  engine  is  rapidly  becoming  an 
important  factor  in  machine  shop  work,  and  the  facility  it 
furnishes  in  operating  cutting,  stamping  and  machine  tools, 
makes  it  of  widespread  importance  to  the  trade.  Until  quite 
rece'ntly  the  installation  of  any  kind  of  gas  engine  for  shop 
and  factory  purposes  was  of  such  limited  scope  that  the 
question  of  cost  and  maintenance  was  not  seriously  consid- 
ered; but  now  that  the  gas  engine  for  small  as  well  as  large 
shops  has  come  to  stay,  any  data  that  will  throw  light  upon 
the  subject  should  be  of  more  or  less  value. 

Economy  in  operation  is  the  one  thing  aimed  at,  and 
this,  in  the  case  of  the  gas  engine,  means  an  economy  in  fuel. 
In  my  experience  with  gas  engines  in  shops  where  only  a 
part  of  the  whole  number  of  machines  are  in  use  at  one 
time,  the  mistake  is  frequently  made  of  installing  an  engine 
which  is  too  large.  Suppose,  for  example,  a  shop  with  half 
a  dozen  machines  requires  a  full  15-horse-power  engine  to 
drive  them  all  at  once;  but  an  examination  of  the  records 
shows  that  only  half  these  machines  are  in  operation  for  the 
greater  part  of  the  time,  and  only  occasionally  does  the  work 
demand  the  running  of  them  all  at  once,  and  then  only  for  a 
limited  period.  What  power  engine  should  such  a  shop  have 
to  produce  the  most  economical  results?  This  is  a  point 
that  engineers  and  manufacturers  differ  on.  One  will  say  the 
full  15-horse-power,  and  another  ten  or  even  eight,  which  will 
allow  a  fair  margin  over  the  average  requirement.  Here  is 
an  experience  of  the  writer.  A  shop  that  had  run  along 
nicely  with  an  8-horse-power  gas  engine  was  enlarged  by  the 
addition  of  three  more  machines.  The  question  arose  as  to 
the  increase  of  the  power.  One  engineer  advocated  the  with- 
drawal of  the  inadequate  8-horse-power  engine  and  the  sub- 
stitution of  a  15-horse-power  engine.  Another  recommended 
the  installation  of  an  auxiliary  engine  of  7  horse-power.  A 
compromise  was  made  by  purchasing  a  small  e-horee-power 
motor,  which  could  be  coupled  and  uncoupled  by  belt  to  the 
line  shafting  as  needed.  The  economy  of  this  was  shown  in 
the  first  year's  work.  The  auxiliary  engine  was  used  only 
120  hours  that  year.  For  the  rest  of  the  time  the  old  8-horse- 
power  engine  did  all  the  work,  for  the  work  was  of  such  a 
character  that  only  a  part  of  the  total  number  of  machines 
was  in  use  at  once  during  the  greater  part  of  the  time. 

There  must  be  some  allowance  for  overload  made  in  every 
shop,  or  otherwise  work  during  rush  times  must  be  handi- 
capped. It  is  unsafe  to  depend  upon  an  8-  or  10-horse-power 
engine  in  a  15-horse-power  shop,  but  does  not  the  single  big 
engine  waste  fuel  where  a  medium-size  one  and  a  smaller 
auxiliary  will  save  it?  This  is  a  question  that  a  shop  manager 
must  consider  carefully.  To  get  fuel  economy  out  of  an  en- 
gine, it  should  be  run  at  something  like  its  normal  capacity. 
We  cannot  expect  economy  in  using  an  engine  twice  as  large 
as  is  required  to  do  the  normal  work.  On  the  other  hand, 
in  a  shop  where  nearly  all  of  the  machines  are  needed  in 
operation  for  the  greater  part  of  the  time,  the  problem  is 
easier  of  solution.  .The  big  engine  is  then  more  economical 
than  two  smaller  engines,  as  there  is  less  waste  through  fric- 
tion and  slipping,  and  less  expense  in  operation  in  other 
ways.  The  cost  of  maintenance  of  two  small  engines  li 
greater  than  a  single  big  one  of  equal  horse-power. 

The  location  of  the  gas  engine  is  also  of  importance.  It 
should    be   somewhere   near   the   middle   of   the   long   line  of 
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shafting  if  the  difteront  machines  require  about  the  same 
amouut  of  power.  An  engine  installed  at  one  end  of  a  line 
of  long  shafting  must  of  necessity  lose  much  of  its  effective- 
ness. Where  a  smaller  auxiliary  is  used  this  should  be  in- 
stalled with  a  view  to  running  special  machines  not  often  in 
use.  These  should  be  grouped,  so  far  as  possible,  at  one  end 
of  the  shafting,  and  in  such  a  way  that  when  the  auxiliary 
Is  started  up  it  will  exert  its  power  directly  upon  these  ma- 
chines. This  means  an  equipment  which  will  permit  the 
cutting  off  of  at  least  a  part  of  the  line  shafting  when  not 
needed.  It  costs  a  little  more  in  the  initial  installation  to 
secure  this  result,  but  the  saving  in  fuel  far  more  than 
counterbalances  it  in  the  end.  If  there  is  a  heavy  planer  at 
one  end  that  requires  considerably  more  power  than  any  of 
the  other  machines,  the  engine  should  be  located  pretty 
close  to  it,  but  on  the  side  nearest  the  other  group  of  ma- 
chines. 

The  gas  engine  has  not  been  satisfactory  in  many  shops 
through  the  inability  of  the  operators  to  understand  the  new 
power  plant.  Gas  engineering  is  a  distinct  and  new  branch, 
and  It  is  impossible  for  an  old  steam  engineer  or  one  accus- 
tomed to  electric  drives  to  change  to  the  gas  engine  without 
experiencing  some  difficulties.  Not  infrequently,  engineers 
look  upon  the  gas  engine  as  such  a  simple  machine  that  any- 
body can  understand  its  operation  without  much  previous 
study  and  experience.  It  is  one  of  the  simplest  and  easiest 
engines  to  operate,  but  it  does  not  follow  that  it  can  be  run 
by  an  ignorant  man,  and  without  some  technical  skill.  To 
some  extent  the  gas  engine  manufacturers  are  largely  at 
fault;  in  their  zeal  to  advertise  their  goods  they  say  that  a 
child  can  run  their  engines  and  that  it  takes  no  skill  to  man- 
age them.  Nothing  is  further  from  the  truth.  Your  gas  en- 
gine can  get  out  of  order  and  run  poorly,  consuming  twice  as 
much  fuel  as  it  should,  if  you  do  not  understand  it.  The 
symptoms  of  gas  engine  troubles  should  be  understood  just 
as  much  as  those  of  the  steam  engine  or  electric  motor.  In 
my  experience  with  gas  engines  for  shop  work  I  have  found 
that  the  symptoms  of  trouble  are  generally  indicated  by 
pounding,  excessive  fuel  consumption,  back  firing,  heavy  ex- 
plosions at  the  exhaust,  smoke,  poor  speed  regulation,  diffi- 
culty in  starting,  and  general  lack  of  power.  These  symptoms 
of  trouble  should  all  be  understood  by  the  engineer,  and  if 
understood  the  difficulty  can  be  quickly  regulated.  The  life 
of  a  gas  engine  depends  entirely  upon  how  well  it  Is  handled 
at  all  times,  and  here  is  where  the  skill  of  the  operator  counts. 
With  a  thorough  knowledge  of  the  meaning  of  the  different 
symptoms  of  trouble,  the  engineer  can  quickly  apply  the 
remedy.  Pounding  is  generally  due  to  the  fact  that  the 
engine  and  gasoline  are  too  cold.  This  trouble  is  particularly 
noticeable  in  winter  and  in  cold  climates  where  the  engine  is 
exposed.  In  a  shop  where  the  heating  is  good  it  is  not  so 
noticeable.  The  air  intake  pipe  may  be  too  cold,  and  the 
gasoline  for  the  first  charge  may  also  be  too  cold.  Sometimes 
the  pounding  at  starting  is  due  entirely  to  the  jacket  water 
being  turned  on  too  freely  or  too  soon. 

Where  there  is  excessive  fuel  consumption  it  can  be  stopped 
by  a  little  study  of  the  conditions.  The  most  common  cause 
is  the  use  of  poor  or  dirty  gasoline  which  has  not  been 
strained.  Straining  of  the  fuel  should  always  be  attended 
to.  Water  in  the  gasoline  or  cylinder  will  cause  excessive 
waste.  Sometimes  the  waste  is  due  to  defective  cylinder  or 
cylinder  head  castings;  in  such  cases  there  is  no  remedy 
except  to  put  it  up  to  the  manufacturers  and  make  them  fur- 
nish new  parts.  Again  the  excessive  consumption  of  fuel  may 
be  caused  by  cylinder  gaskets  being  leaky  or,  as  sometimes 
happens,  by  their  being  blown  out.  The  remedy  may  be  ap- 
plied in  such  cases  without  much  trouble. 

Back  firing  Is  often  simply  the  result  of  incorrect  setting 
of  the  spark  or  valve  mechanism,  and  until  this  is  remedied 
the  trouble  will  persist.  If  back  firing  is  noticeable,  look  for 
the  cause  first  in  the  spark,  and  see  If  it  is  not  out  of  time; 
In  the  make-and-break  system  the  spark  points  may  not 
touch.  If  the  ignition  system  is  all  right,  then  examine  the 
exhaust  valve  which  may  be  out  of  time,  or  as  often  happens, 
tnay  not  close  or  fully  open.  Finally,  see  if  the  governor 
mechanism  is  not  out  of  adjustment.     Any  one  or  all  of  these 


troubles  may  be  caused  by  incorrect  setting  at  the  begin- 
ning, and  proper  adjustment  will  remove  the  whole  difficulty. 
Heavy  explosions  at  the  exhaust  may  be  due  to  defective  Igni- 
tion or  because  the  mixture  Is  too  weak.  Smoke  at  the  end 
of  the  exhaust  pipe  generally  means  that  lubricating  oil  is 
being  wasted.  If  the  smoke  is  of  a  bluish  color  this  is  quite 
evident,  but  if  it  is  black  it  indicates  that  the  mixture  is  too 
rich.  If  the  smoke  appears  at  the  open  end  of  the  cylinder 
there  may  be  a  sand  hole  in  the  cylinder  or  a  leak  past  the 
piston  ring. 

Poor  speed  regulation  may  be  caused  by  defective  Ignition 
or  because  the  governor  is  not  properly  adjusted.  Again 
it  may  be  caused  by  lack  of  proper  lubrication  of  parts,  or 
incorrect  mixture.  Sometimes  moving  parts  are  gummed  and 
bind  so  that  the  regulation  is  very  poor.  If  there  is  any  lost 
motion  in  the  moving  parts  the  speed  regulation  must  be 
imperfect. 

Difficulty  in  starting  is  sometimes  experienced  and  causes 
a  great  deal  of  trouble.  TTiis  may  be  due  to  any  one  of  many 
troubles,  the  removal  of  which  may  prevent  other  troubles 
developing  later.  First  ascertain  whether  the  fuel  is  being 
supplied  in  sufficient  quantities.  This  is  the  most  fruitful 
cause.  Next  examine  the  ignition  system,  and  then  ascer- 
tain if  the  mixture  is  properly  proportioned.  A  cold  engine 
or  cold  gasoline  will  sometimes  cause  difficulty  in  starting. 
If  batteries  are  too  weak,  the  spark  coil  defective,  or  if  the 
sparking  circuits  are  short  circuited  by  dust  and  dirt,  natur- 
ally there  will  be  trouble.  Too  much  emphasis  cannot  be 
placed  upon  the  necessity  of  keeping  the  ignition  system 
clean  and  in  perfect  order.  This  is  the  main  part  of  the  sys- 
tem,  the  nerves  of  the  engine,  as  it  were. 

General  lack  of  power  may  be  caused  by  insufficient  fuel 
or  incorrect  mixture  also.  Overheating  and  friction  of  en- 
gine parts  are  other  fruitful  causes.  Likewise  insufficient 
cooling  water  and  insufficient  lubrication  will  cause  general 
lack  of  power  in  the  engine.  Frequently  the  whole  trouble 
can  be  traced  to  a  poor  grade  of  lubricating  oil  which  gums 
the  moving  parts  and  prevents  free  action.  Heating  of  the 
piston  by  pre-ignition  has  caused  many  an  engine  to  give 
poor  results.  Another  thing  to  look  for  is  the  heating  of  the 
piston  by  escaping  gases.  There  may  be  leaks  in  the  com- 
pression chamber  which  may  be  the  result'  of  worn  or  bent 
valve  stems  or  weak  or  broken  valve  springs.  In  new  engines 
this  trouble  will  not  be  noticeable,  but  others  equally  impor- 
tant will  show.  For  instance  the  piston  rings  may  not  be 
true  in  circular  form  or  they  may  be  set  with  all  breaks  in 
line,  thus  causing  a  leak.  Ir  new  engines  sometimes  the 
piston  rings  stick  in  the  grooves  and  cause  a  constant  leak. 
If  the  valve  cages  are  not  properly  packed  or  ground  into 
place  there  will  be  a  general  lack  of  power.  In  old  engines 
dust  or  dirt  in  the  carburetor,  air  passages,  or  admission 
valves,  may  be  responsible  for  the  trouble. 

One  does  not  have  to  study  these  possible  defective  points 
long  before  being  convinced  that  an  intimate  knowledge  of  the 
gas  engine  and  its  parts  is  essential  to  good  economical  opera- 
tion. Many  times  the  same  defect  shows  itself  in  one  or 
more  symptoms,  and  to  remove  the  cause  is  to  give  the  engine 
immediate  freedom  of  action.  Sometimes,  for  example,  an 
exhaust  pipe  causes  all  of  the  symptoms.  It  Is  too  long,  too 
small,  or  has  too  many  bends  in  It  to  permit  a  free  expulsion 
of  the  exhaust  gases.  As  a  result  the  engine  is  constantly 
clogged  in  its  operation,  and  other  troubles  will  quickly  set 
in.  The  only  way  to  handle  a  gas  engine  is  to  find  out  the 
trouble  when  the  first  symptom  shows  itself.  Then  Its  life 
will  be  greatly  prolonged,  and  there  will  be  an  economy  of 
operation. 


•     •     « 


What  are  claimed  to  be  the  two  largest  shears  of  the  lever 
type  ever  built  have  recently  been  completed  by  the  Mesta 
Machine  Co.  for  the  Indiana  Steel  Co.,  to  be  used  at  the  steel 
plant  at  Gary,  Ind.  The  knives  of  the  shears  are  ;?6  Inches 
long  and  will  make  12  cuts  per  minute,  cutting  off  cold  soft 
steel  6VL>  Inches  square  or  7  inches  round.  Each  of  the  ma- 
chines is  driven  by  a  l.^'iO  horse-power  Induction  motor.  The 
total  weight  of  each  shear,  not  Including  the  motor,  Is  llJi<, 
tons. 
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There  is  danger  that  the  leaders  in  the  movement  for  in- 
dustrial education  will  aim  too  high,  and  that  the  courses  of 
instruction  will  suffer  from  the  same  false  reasoning  which 
has  based  our  high  school  courses  on  college  entrance  require- 
ments. There  is  grave  danger  that  the  primary  aim  will  be  to 
enlarge  on  fundamental  principles  in  a  way  that  would  appeal 
to  the  exceptional  boy  who  is  to  become  a  superintendent  or 
general  manager,  instead  of  helping  the  average  workman 
directly  with  the  problems  of  his  daily  work. 

TTie  danger  of  such  a  course  lies  in  two  directions.  In  the 
first  place,  it  is  exceedingly  difficult  to  keep  boys  interested 
in  studies  which  they  see  no  opportunity  to  apply  practically. 
In  the  second  place,  there  is  the  ever-present  possibility  of 
spoiling  good  workmen  by  Inspiring  them  with  ambitions  for 
positions  which  they  are  incapable  of  filling. 

There  is  no  injustice  to  the  exceptional  boy  in  this  setting 

of  a  low  standard  for  industrial  education.    He  can  readily  be 

interested   in  the  instruction,  elementary  though   it  may  be, 

and   once   in  contact  with  other  students  of   lesser  abilities, 

his  own  attainments  stand  out  in  high  relief,  permitting  him 

to  be  picked  out  from  the  bunch  and  given  such  advice  and 

assistance   as   he   may  need   in   preparing   himself   for   better 

things. 

Don't  aim  too  high. 

*     *     * 

APPRENTICESHIP  CONDITIONS 

The  difficulties  which  surround  the  apprenticeship  question 
have  been  a  subject  of  discussion  for  many  years,  and  will 
continue  to  be  until  employers  and  apprentices  get  closer  to- 
gether than  they  now  are  on  some  points  of  difference.  On 
the  manufacturers'  side  we  hear  of  the  reluctance  of  young 
men  to  learn  a  profitable  trade,  and  the  difficulty  of  holding 
them  to  the  terms  of  apprenticeship  contracts.  The  young 
men  look  at  the  low  wages  they  receive  as  apprentices,  and 
make  no  allowance  for  the  time  spent  in  teaching  them  a  trade 
which  will  greatly  increase  their  future  earning  capacity.  If 
the  average  young  man  can  earn  a  couple  of  dollars  a  week 


more  in  some  other  and  possibly  easier  occupation,  he  is  sel- 
dom likely  to  sacrifice  that  amount  of  money  to  acquire  a  trade 
at  which  in  a  few  years  he  can  earn  twice  as  much  as  in  some 
occupation  that  offers  little  chance  of  development.  The  ques- 
tion really  narrows  down  to  this — Is  the  manufacturer  willing 
to  pay  more  than  his  apprentices'  services  are  worth  to  him, 
either  on  account  of  the  general  benefit  to  his  industry,  or 
because  it  will  pay  him  in  future  to  educate  such  employes 
for  his  own  organization?  That  this  policy  does  pay  has  been 
satisfactorily  demonstrated  by  many  of  the  largest  concerns  In 
the  country,  who  still  maintain  their  apprenticeship  system 
at  more  or  less  loss  to  themselves.  The  present  need  is  for  an 
action  of  the  employers  which  will  attract  the  boys  and  hold 
them. 

The  indentured  apprentice  of  fifty  years  ago  would  be  as 
much  out  of  place  under  present  conditions  as  the  spinning 
lathe,  the  hand  loom  and  the  flail  of  our  grandfathers'  time. 
The  master-and-servant  situation  was  but  one  step  removed 
from  the  days  of  the  bond  slave,  and  many  of  the  cruelties  of 
slavery  were  felt  by  the  old-time  apprentice.  He  was  poorly 
paid,  had  to  work  long  hours,  often  slept  in  the  masters  house 
and  ate  at  his  table,  and  could  be  corporally  punished  for  de- 
linquencies. To-day,  of  course,  most  of  these  conditions  no 
longer  exist.  The  manufacturing  business  has  developed  be- 
yond the  wildest  dream  of  the  old-time  employer  of  a  few  men, 
and  the  apprentices  of  to-day  are  treated  as  well  as  journey- 
men in  the  matter  of  working  hours,  shop  surroundings  and 
other  working  conditions.  But  in  addition  to  these  improve- 
ments, apprentices  of  the  desirable  sort  apparently  must  be 
attracted  to  the  machine  shop  by  higher  wages  and  an  educa- 
tional campaign  which  will  clearly  make  known  to  the  average 
boy  and  man  the  possibilities  that  lie  before  the  good  ma- 
chinist and  toolmaker,  as  compared  with  other  trades  or  the 
professions.  Although  in  some  places  trade  union  rules  are  a 
strong  deterring  force,  low  wages  at  the  start  and  ignorance 
of  the  chances  for  improvement  are  much  to  blame  for  the 
reluctance  of  young  men  to  enter  these  trades.  The  boy  sees 
chiefly  the  grime  and  the  forbidding  conditions  that  are  com- 
mon to  many  shops,  and  does  not  understand  that  brains  and 
ability  count  for  as  much  in  those  gloomy  interiors  as  in  the 
counting  house  or  department  store,  with  the  chances  for 
rapid  promotion  and  good  wages  much  greater. 

•    •    * 

THE  FUTURE   OF  THE  MACHINE  TOOL 
INDUSTRY 

A  prospectus  recently  sent  out  by  one  of  the  great  New 
York  banking  houses  setting  forth  the  stability  and  value  of 
a  new  security  which  they  are  offering  to  investors,  inspires 
a  comparison  between  substantial  enterprises  of  that  character 
which  offer  legitimate  opportunities  for  investment,  and  the 
machine  tool  industry  as  a  whole. 

The  development  of  manufacturing  in  America  is  still  in  its- 
infancy,  notwithstanding  the  enormous  Investment  already 
made  therein  and  the  number  of  men  employed.  Every  in- 
crease In  Its  many  ramifications  will  call  for  more  and  more 
of  the  tools  required  for  building  all  kinds  of  machinery — 
that  is,  machine  tools.  The  automobile  industry  alone  has 
absorbed  a  large  number,  and  will  continue  to  absorb  more 
for  some  time  to  come,  although  no  doubt  in  a  diminishing 
ratio.  Then,  supplementing  the  demand  from  automobile 
manufacturers,  will  come  that  of  the  automobile  and  gas  en- 
gine repair  shops  which  in  time  will  dot  the  country  roads  in 
somewhat  fewer  numbers,  perhaps,  than  the  blacksmith  shops 
now  employed  in  shoeing  horses  and  repairing  wagons  and 
farming  utensils — and  each  of  the  former  will  require  at 
least  one  lathe,  shaper,  drill  and  grinder. 

Tbe  railroads  are  large  users  of  machine  tools  already;  but 
their  potentiality  as  buyers  in  the  machine  tool  market  Is 
enormously  greater.  The  present  equipment  of  many  railroad 
repair  shops  is  of  the  poorest  character  imaginable,  the  tools 
frequently  being  of  a  type  obsolete  twenty  or  thirty  years  ago. 
The  development  of  high  speed  steel  and  the  great  increase  in 
power  and  capacity  of  locomotives,  have  already  put  many  of 
these  old  tools  out  of  commission,  and  still  greater  numbers 
must  be  thrown  out  and  replaced  by  modern  tools  as  soon  as 
railroad  earnings  warrant  the  necessary  expenditure. 
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111  scvonil  oduT  iliriHtlons  wo  liin  seo  a  gfeat  and  wUloniiiK 
ilruiaiul  fur  luat'liino  tools — a  Ueniancl  that  will  bo  larger  than 
the  present  nianutacturers  can  supply  unless  the  capacity  of 
their  plants  is  greatly  Increased.  Many  now  concerns  will 
iliorefore  start  the  manufacture  of  staniliud  and  special  ma- 
chine tools  within  the  next  decade,  because  the  industry  is  a 
stable  and  prolilablo  one,  and  as  the  fit'ld  widens  its  product 
Is  less  liable  to  fluctuations  in  denuuul  than  heretofore.  The 
machine  tool  business  is  therefore  one  to  inspire  the  confidence 
of  hard-headed  business  men  who  want  to  know  that  their 
money  is  safely  invested  where  it  will  yield  a  fair  return  and 
nuiltiply. 

Much  depends  in  the  machine  tool  industry  on  business 
ability, — more  than  mechanics  generally  think;  but  the  talent 
required  for  the  organization  and  management  of  new  machine 
tool  concerns  exists  in  the  trade,  and  the  next  ten  years  will 
doubtless  see  many  mechanics  who  have  the  ambition  and 
ability  leave  the  bench  and  strike  out  for  themselves,  at  the 
head  of  new  enterprises. 

*     *     * 

HAND  AND  AUTOMATIC  TURRET  LATHES 

In  December  Ma(  iiineey  we  published  an  article  on  shop 
practice  which  included  many  excellent  examples  of  operations 
on  the  hand-operated  turret  lathe.  In  the  current  number  is 
an  article  containing  descriptions  of  several  equally  interest- 
ing operations  performed  on  the  automatic  turret  lathe.  While 
the  work  in  the  two  cases  is  somewhat  different,  it  is  conceiv- 
able that  if  these  two  shops  should  swap  managing  officers, 
the  methods  of  machining  would  change  with  the  management, 
and  that  the  work,  in  time,  would  be  changed  from  hand  to 
automatic  machines  and  vice  versa. 

The  condition  mentioned  is  an  important  one.  It  meets 
every  machine  manufacturer  in  the  country,  and  a  close  un- 
derstanding of  the  subject  is  most  essential.  There  is,  of  course, 
no  fundamental  competition  between  the  two  methods  of  ma- 
chining. Each  is  supreme  in  its  own  field,  and  it  is  only  on 
work  which  is  on  the  border  land  between  the  two  classes 
that  any  uncertainty  should  be  felt.  We  are  going  to  try  to 
present,  briefly,  the  considerations  which  should  guide  the 
manufacturer  in  deciding  to  which  class  his  work  belongs. 

First  let  us  consider  the  advantages  of  hand-operated  ma- 
chines. The  hand  turret  lathe  receives  constant  supervision 
which  renders  it  less  liable  to  shut-downs  from  any  cause 
pave  that  of  neglect  of  duty.  Accuracy  in  the  work  can  be 
maintained  with  more  rapid  tool  deterioration,  and  conse- 
quently with  heavier  cuts,  due  to  the  feature  of  constant 
supervision,  combined,  in  a  well-designed  machine,  with  ease 
in  changing  and  adjusting  the  tools.  Changes  of  tools  and 
adjustments  can  be  more  quickly  made,  and  less  complicated 
tools  are  required,  profitably  adapting  the  machine  to  smaller 
lots  than  the  automatic  machine  can  be  rigged  up  for.  The 
same  factors  also  facilitate  changes  and  improvements  in  the 
product. 

Another  and  most  important  advantage  of  the  hand  machine 
is  the  higher  output  possible  per  dollar  of  capital  investment, 
because  the  machine  itself  and  the  tool  equipment  are  less 
expensive,  and  under  many  conditions  a  higher  output  per 
machine  is  possible.  Again  the  profitable  use  of  the  hand 
machine  on  small  lots  permits  the  rapid  flow  of  work  through 
the  shop,  with  a  consequent  reduction  of  the  capital  tied  up 
In  work  in  progress.  All  these  factors— the  less  expensive 
machines  and  tools,  the  possibly  smaller  number  of  machines, 
and  the  smaller  stock  of  rough  and  finished-  parts — arc  re- 
flected in  smaller  and  more  compact  buildings,  with  the  conse- 
quent reduced  expense  for  interest,  insurance,  taxes,  salaries 
and  other  overhead  exjiense. 

The  advantages  of  the  automatic  machine  may  be  summar- 
ized as  follows:  It  makes  possible  a  lower  labor  cost  per  piece, 
and  this  is  true  practically  in  all  the  conditions  under  which 
the  automatic  machine  would  be  considered.  It  may  be 
arranged  to  take  full  advantage  of  the  possibilities  of  using 
multiple  tools,  and  on  a  large  proportion  of  turret  machine 
work  this  moans  that  the  hand  maihine  will  be  unable  to 
produce  the  same  output  jier  machlno,  in  spite  of  the  closer 
personal  supervision  which  the  latter  receives  from  the  work- 
man.    In  the  matter  of  accuracy  it  may  be  assuuK-d  that  with 


properly  arranged  tools  anil  jiroper  setting  up,  the  invariable 
nuH-hanical  action  of  the  automatic  machine  Is  highly  suited 
to  the  production  of  accurate  work,  uniform  in  all  its  impor- 
tant dimensions. 

Besides  those  just  mentioned,  the  automatic  possesses  other 
advantages  over  the  hand  machine  which  must  appeal  to  shop 
managers  from  the  standpoint  of  administration.  It  does  not 
cease  to  be  productive,  even  if  the  operator  leaves  it  tor  a 
time,  and  it  does  not  stop  until  its  work  is  completed.  One 
skilled  mechanic  can  supervise  the  work  of  a  large  num- 
ber of  machines,  and  the  direct  attendance  of  the  machine, 
for  keeping  it  supplied  with  work  and  inspecting  its  opera- 
tion, can  be  left  to  a  less  expensive  grade  of  labor.  This  con- 
sideration means  also  a  more  flexible  organization,  as  it  is 
easier  to  shift  men  from  one  machine  to  another. 

High  production  for  a  given  piece  on  the  hand  turret  lathe 
comes  in  part  from  the  skill  of  the  operator  on  that  particular 
piece,  and  is  checked  for  the  time  being  by  shitting  to  work 
of  another  character.  The  same  considerations  also  apply  in 
the  matter  of  breaking  in  new  men  to  the  work.  Attendants 
for  the  automatic  machine,  sufficiently  skilled  for  its  require- 
ments, can  be  obtained  with  little  trouble.  The  importance 
of  these  considerations  can  best  be  understood  by  those  act- 
ively engaged  in  shop  management. 

In  balancing  the  various  advantages  and  disadvantages  men- 
tioned above,  the  shop  manager  should  take  into  consideration 
the  conditions  covering  his  particular  case,  among  which  may 
be  mentioned  the  following:  Is  the  work  of  such  a  charac- 
ter that  the  multiple  cuts  obtainable  from  the  automatic  ma- 
chine can  be  used?  Are  changes  in  the  design  or  character 
of  the  work  sufficiently  frequent  to  make  the  adaptability  of 
the  hand  machine  an  important  consideration?  Is  the  product 
built  in  sufficiently  large  lots  to  make  automatic  machines 
profitable?  Is  the  capital  available  for  the  business  sufficient 
to  warrant  larger  Initial  expense  when  the  more  expensive 
machines  figure  out  to  be  cheaper  in  the  long  run?  Is 
the  product  of  the  shop,  as  determined  by  careful  analysis 
of  accurate  cost  accounts,  of  such  a  character  that  the  labor 
cost  is  relatively  high,  or  relatively  low,  as  compared  with 
the  charges  for  material,  overhead  expense  and  interest? 
What  are  the  labor  conditions?  Are  wages  for  good  men 
relatively  high  or  low?  Is  the  working  population  a  shift- 
ing one,  and  is  there  a  large  supply  of  skilled  workmen  to 
be  drawn  on? 

It  will  be  seen  that  this  problem  is  one  difficult  to  solve 
by  purely  logical,  mathematical  processes  of  reasoning.  The 
factors  are  too  many  and  too  complicated.  Reasoning  will 
carry  the  shop  manager  part  way  toward  his  conclusion.  But 
when  all  the  facts  in  the  case  have  been  gathered,  in  coming 
to  a  final  decision  from  them  that  necessary  and  indefinable 
attribute  we  call  "judgment"  will  have  to  be  invoked. 

We  cannot  refrain  from  calling  attention  to  one  point  in 
which  the  automatic  machines,  in  general,  have  a  fundamental 
advantage  over  hand-operated  machines  engaged  in  the  same 
work.  This  consideration  may  be  criticised  as  being  a  purely 
ideal  one  which  ought  not  to  be  considered  in  a  practical  dis- 
cussion of  the  subject  such  as  we  have  been  carrying  on.  It 
is  a  consideration,  however,  which  inevitably  strikes  the  mind 
of  the  observer  who  has  an  opportunity  to  compare  the  con- 
ditions in  two  shops  where  both  classes  of  machines  are  being 
operated  with  high  efficiency.  With  hand  operation,  the  work- 
man tends  to  become  the  servant  of  the  machine.  The  possi- 
bility of  increase  of  jiroduction  through  constant  supervision 
is  so  great  that  the  operator  is  kept  constantly  on  the  alert 
in  changing  feeds,  speeds  and  adjustments.  With  automatic 
operation,  it  is  the  man  who  is  the  master,  and  the  umchine 
the  servant.  It  is  a  sight  distinctly  inspiring  to  see  banks  of 
automatic  machines  steadily  chewing  away,  while  the  operator 
walks  leisurely  from  one  to  the  other,  putting  in  a  new  piece 
here,  examining  the  condition  of  the  tool  there,  and  occa- 
sionally changing  the  adjustment.  This  consideration,  wo  be- 
lieve, brings  the  uutomatic  maebine  direct ly  in  Hue  with  the 
current    of  hunuin   progress. 

•     •     * 

Why   don't    the   grinding   umchine   operators   wnke   up   and 
write  something  of  general  Interest  on  grinding? 
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PRACTICAL  SAFEGUARDS  IN  THE  NATIONAL 
CASH  REGISTER  CO.'S  PLANT* 

ETHAN  VIALLt 

No  plant  In  the  world  is  more  up-to-date  in  every  respect 
than  is  that  of  the  National  Cash  Register  Co.  at  Dayton,  Ohio. 
It  has  been  looked  upon  as  a  model  for  years,  and  its  fame  as 
such  has  attracted  visitors  from  all  over  the  world,  over  fifty 
thousand  being  shown  through  the  various  departments  annu- 
ally. 

Every  effort  has  been  put  forth  and  no  expense  spared  to 
beautify  the  factory  grounds,  a  noted  landscape  gardener- being 


other  man  just  as  good,"  has  no  place  here;  but  the  policy 
toward  the  employe  might  be  expressed  in  this  way:  "We 
have  spent  time  and  money  to  train  this  man  (or  woman)  in 
our  way  of  doing  work,  and  it  is  far  easier  and  better  to  take 
care  of  him  and  keep  him  in  good  shape  physically  and  men- 
tally than  it  is  to  neglect  or  mistreat  him  and,  in  conse- 
quence, have  to  break  in  a  new  one  every  few  weeks  or 
months,  thereby  lowering  our  average  of  efficiency,  quality  and 
output."  The  different  ways  by  which  all  this  is  accom- 
plished are  almost  infinite,  but  it  isn't  within  the  scope  of 
this  article  to  deal  with  anything  more  than  those  methods 
or   devices   by   which  life   or   limb   are   protected,   though   in 
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Fig.  1.    Two-handed  Trip  for  Punch  Press,  which 
proved  Defective 


Figr.  2-     Guard  over 
Motor-drive: 


Pinion  and  Gear  of 
n  Press 


Fig.  3. 


Hair  Guards  on  Small  Drill  Presses  which 
are  operated  by  Women 


employed  for  the  purpose.  Employes  are  encouraged  to  buy 
their  own  homes  and  are  given  expert  advice  as  to  the  best  way 
to  make  them  attractive.  Good  wages  are  paid,  and  women  em- 
ployes are  given  shorter  hours  than  men  and  a  recess  twice  a 
day.  Rest  rooms  are  also  provided  for  them,  and  a  doctor  and 
trained  nurse  are  within  easy  reach.  The  men  are  allowed 
twenty  minutes  for  one  shower  bath  a  week  in  winter,  and 
forty  minutes  or  two  a  week  in  summer  at  the  company's 
expense,  there  being  228  series  of  showers  in  the  factory.  No 
person  with  a  contagious  disease  is  allowed  to  work.     Four- 


many  cases  the  margin  between  mechanical  safeguards  and 
sanitary  ones  is  so  narrow  as  to  be  practically  indistinguish- 
able and  no  attempt  will  be  made  to  hold  strictly  to  mechani- 
cal devices  as  such  are  usually  defined. 

Probably  no  class  of  machines,  unless  for  woodworking,  has 
been  the  cause  of  more  serious  accidents  than  punch  presses, 
yet  no  other  class  of  machinery  has  had  fewer  successful 
safety  devices.  In  many  cases,  on  the  more  powerful  ma- 
chines, even  the  gearing,  now  almost  universally  covered  on 
other  machines,  is  left  without  a  guard  or  shield  of  any  kind, 
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Fig.  4.    Improved  Two-lever  Pneumatic  Press  Trip 

fifths  of  the  wall  space  is  glass,  affording  plenty  of  light  and 

saving  the  emploj'es'  eyes.   The  ventilating  system  is  as  nearly 

perfect  as  modern  science  can  make  it.     The  compa'ny  has  its 

own  laundry  and  furnishes  clean  towels  and  aprons  twice  a 

week,  and  in  every  possible  way  the  employe  is  taken  care  of, 

not  merely  because  the  company  wants  to  be  philanthropic, 

but  because  it  is  sound  business  policy.    The  old,  revolting 

idea  that  found  expression  in:   "When  he's  dead  we'll  get  an- 

•  See  note   referring   to   the   s.Tfoty   appliances   used   by   the  U.    S. 
Steel  Coi-poration.  in  Machinery.  Fcbniary,  1909. 
t  .-Associate  Editor  of  Machinery. 


Fig.  5.    Protective  Shield  covering  Fly-wheel  Spokes 

a  man's  finger  or  his  arm  hardly  being  considered  worth  look- 
ing out  for,  regardless  of  the  fact  that  one  damage  suit  is 
likely  to  cost  enough  to  buy  a  hundred  or  even  a  thousand 
guards.  Carelessness  and  indifference  on  the  part  of  em- 
ployes has,  to  some  extent,  been  responsible  for  the  lack  of 
proper  safeguards,  for  what  an  employe  doesn't  insist  on  or 
doesn't  want,  isn't  usually  given  him,  especially  if  it  costs 
the  employer  anything.  Instances  are  common  where  an 
operator,  after  a  press  has  been  fitted,  at  considerable  expense, 
with  an  automatic  lever  or  guard  to  protect  the   fingers  or 
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hands  from  the  doscendlug  iiuiuli,  has,  at  llic  llrst  opportun- 
ity, thrown  It  aside  and  gone  back  to  the  old  unguarded  way. 
Too  much  trouble  is  the  verdict,  but  it  isn't  too  much  trouble 
it  the  device  is  going  to  save  a  man's  hand  or  arm,  no  matter 
what  he  says  of  It. 


Fig.  6     Hair  Guards  and  Arrangement  of  Belts  and  Pulleys  on  Small  Drills 

Only  a  few  instances  of  discarded  devices  serve  to  convince 
a  thinking  foreman  that  any  appliance  intended  to  prevent  a 
man  getting  his  fingers  under  a  punch,  must  be  absolutely 
"fool-proof,"  and  to  devise  something  of  this  kind  has  been 
one  of  the  hardest  problems  that  the  shop  officials  of  the  Na- 


Flg.  8.    Neat  Stylo  of  Gear  and  Pinion  Covers 

tional  Cash  Register  Co.  have  had  to  solve,  but  recently  they 
hit  upon  what  appears  to  be  the  only  really  successful,  fool- 
proof appliance  yet  devised.  It  has  taken  a  long  time  to  work 
out  and  correctly  apply  the  idea  involved,  but  the  principle 
is  very  simple,  the  whole  idea  being  to  make  the  operator  use 


Pig.  10.    Comer  of  a  Reat-room  for  Women  Employes 

both  hands  to  trip  the  press  and  to  make  it  impossible  for  him 
to  do  so  unless  he  does  use  both  hands.  That  is  the  whole 
thing  In  a  nutshell,  and  the  idea  is  being  applied  to  every 
punch  press  In  the  plant  and,  of  course,  in  coiiipi'lling  a  man 
to  use  his  hands  to  tri|)  the  press,  the  dangerous  foot  treadle 


is  discarded  and  one  great  source  of  accidents  thereby  elimi- 
nated, for  it  Is  so  easy  for  something  to  fall  on  the  treadle 
at  the  wrong  time  or  for  a  man  to  stumble  on  it  or  else  press 
his  foot  down  unintentionally. 
The  first  application  of  a  device  embodying  the  two-handed 
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Fig.  7.     Belt  Guard  and  Fly-wheel  Dress  Guard 

trip  idea  was  on  a  punch  press  fitted  with  a  forming  punch 
and  die,  and  is  shown  in  Fig.  1.  This  was  purely  a  mechani- 
cal device.  Both  levers  had  to  be  pulled  to  trip  the  press,  as 
the  pulling  of  one  alone  would  not  accomplish  it,  but  as  this 
device  soon  proved  to  be  anything  but  fool-proof,  it  will  not 
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Fig.  9.     Finger  Guard  on  Small  Trimming  Sliears 

be  described  in  detail.  An  additional  safeguard  on  this  ma- 
chine consisted  of  an  automatic  air  valve  mechanism  (shown 
on  the  left  side  of  the  press  frame)  and  a  hose  which  was 
so  arranged  as  to  direct  a  powerful  jet  of  air  onto  the  punch- 
ing  and   blow    it   out   of   the   die   as   the   ram    raised.       The 


.  Fig.  11.     View  of  a  Corner  In  the  Shop  Hospital 

principal  reason  for  condemning  this  lever  system  was  that 
the  operator,  to  gain  a  fraction  of  a  second,  would,  unless 
watched,  prop  out  one  of  the  handles  with  a  stick  and  work 
the  trip  with  one  hand,  for  which  there  was  no  valid  excuse 
as  the  company'.s  ploce-work  rates  allowed  a  very  liberal  mar- 
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gin;  nevertheless  the  fact  remained  that  the  levers  could  and 
would  be  tampered  with  at  the  first  opportunity,  so  the  next 
move  was  the  fitting  of  the  pneumatic  device  to  the  presses, 
shown  in  Fig.  4,  and  this  is  practically  the  form  of  trip  that 
is  being  put  on  all  the  machines  at  the  present  time.     Refer- 
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Fig.  12.     Battery  of  340  Autoniatli.   Strew  Machines,  equipped 
with  Splash  Guards 

ring  to  the  engraving,  A  is  the  air  supply  pipe  containing  air 
under  heavy  pressure;  B  is  a  cut-oif  Valve;  C  is  the  left-hand 
trip-valve  lever,  and  D  is  the  right-hand  trip  lever.  Both  trip- 
valves  are  of  the  same  pattern,  and  are  connected  by  the  small 
air  pipe   E.     The  air  pipe   F  leads  from   the   valve  D  to  the 


Fig.  13.    Safety  Stock  Rack  on  Screw  MacMne 

cylinder  G.  which  is  so  arranged  that  when  air  is  let  into  it 
the  plunger  H  is  forced  downward,  pulling  the  rod  I  with  It, 
and  thus  causing  the  press  to  trip.  Now  to  operate  this  trip, 
the  line  valve  B  is  first  opened,  letting  the  air  in  as  far  as 

the  valve  C;  but  the  pulling  of  lever  C  cannot  trip  the  press, 


Fig.  14. 


View  of  Jig  on  Milling  Machine,  showing  Clearance  between 
it  and  the  Cutters 


is  impossible  to  trip  the  press  unless  both  are  held  open  at 
once.  The  form  of  the  levers  themselves  and  the  angle  at 
which  they  project  wten  the  valves  are  open,  make  it  highly 
improbable  that  they  can  or  will  be  successfully  propped  open. 
At  J,  in  this  engraving,  is  also  shown  a  partial  view  of  an 
excellent  type  of  gear  guard.  Not  only  are  all  gears  guarded 
as  they  should  be,  but  all  fly-wheel  spokes  are  covered,  where 
they  are  low  enough  to  catch  anything,  as  shown  in  Fig.  5. 

In  Fig.  2  Is  shown  a  good  example  of  a  covered  gear  and 
pinion  on  a  small  motor-driven  press  in  one  of  the  women's 
departments.  Wherever  women  are  employed  in  a  shop,  addi- 
tional safety  precautions  must  be  taken  on  account  of  long 
fluffy  hair  and  flowing  skirts,  and  in  Fig.  3,  are  shown  two 
small  drill  presses  with  shields  to  prevent  hair  catching  in 
the  spindles  or  belts,  and  in  Fig.  6  is  shown  a  compact  bat- 
tery of  these  drill  presses  equipped  with  hair  guards.  These 
guards  are  also  very  effective  in  preventing  oil  being  thrown 


as  the  air  cannot  reach  the  cylinder  until  lever  D  is  pulled, 
and  on  the  other  hand,  the  pulling  of  lever  D  alone  cannot 
trip  the  press,  since  valve  C  closes  automatically  and  shuts  off 
the  supply.  It  is  plain,  then,  that  if  both  valves  are  arranged 
to  close  automatically  the  instant  the  levers  are  released,  it 


Fig.  15.    View  shovrtng  Position  of  Milling  Fixture  witli  Reference  to 
Cutter,  when  Stationary' 

on  the  operator.  The  driving  belts  and  pulleys  are  arranged 
in  such  a  way  that  it  is  impossible  to  get  caught  in  them  in' 
any  manner. 

At  A.  Fig.  7,  is  shown  how  the  low  fly-wheels  are  guarded  to 
keep  the  skirts  from  catching  In  them,  and  at  B  is  shown  a 


Fig.  16.    Dust  Pipes  and  Wheel  Guards  on  'Universal  Grinder 

good  belt  guard.  No  overhead  belts  of  any  kind  are  allowed 
in  the  women's  department,  all  driving  being  done  by  care- 
fully boxed  motors,  and  where  these  motors  are  mounted  on 
the  machines,  they  are  carefully  covered  as  in  Fig.  S.  and  if 
belted  in  any  way,  the  belts  are  guarded. 

To  keep  the  operator's  flngers  from  under  the  blade  of  the 
light  trimming  shear.  Fig.  9,  the  guard  .4.  has  been  fastened 
to  the  bed,  the  opening  being  high  enough  for  any  possible 
work,  but  not  high  enough  for  fingers. 

In  connection  with  the  brief  mention  of  the  employment  of 
women,  one  of  their  rest  rooms  is  shown  in  Fig.  10,  w-hich  is 
provided  with  chairs,  cots,  lourges  and  other  comforts  so  that 
they  may  rest  or  lie  down  at  any  time,  if  sick  or  indisposed 
In  Fig.  11  is  shown  one  corner  of  the  hospital,  where  a  trained 
nurse  is  always  on  duty  during  working  hours,  and  a  regular 
physician  is  within  call  at  any  time  in  case  medical  or  surgi- 
cal aid  of  any  kind  is   needed.     He  also   comes  to  the  shop 
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hospllal  at  a  certain  time  each  moniiiig  to  iiroscrilic  I'm-  miiiDr 
Ills,  ir  necessary. 

Going  now  to  tlio  automatic  screw  machine  department, 
with  its  three  hundred  and  forty  automatics,  wc  find  guards 
over  gears  and  every  other  dangerous  part  of  the  mechanisms, 
and  huge  pans  at  the  bacli  and  front  of  the  machines,  as  in 
Fig.  1-.  to  prevent  the  floor  from  becoming  slippery  and  dan- 


while  iilaclng  or  removing  the  parts.  A  good  example  o(  this 
lyi]e  of  jig  Is  shown  in  Fig.  14.  In  many  oases  the  reversing 
ot  the  table  is  automatic,  but  In  all  cases  plenty  of  clearance 
is  insisted  upon,  and  where  possible  the  Jig,  when  at  rest,  Is 
back  of  the  cutters  as  In  Pig.   l.'i. 

Great  care  is  taken  in  the  tool  grinding  room  to  have  the 
exhaust  pipes  arranged  so  as  to  carry  off  all  dust.     In  Fig.  IG 
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Fig.  17,     Dusthood  and  Exhaust  Pipe  on  a  Swivel-head  Grinder 


Fig.  18.     Surfn<>-  (.irinder  with  Wheel  Guard  and  Dust  Funnel 
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Fig.  19.    Exhaust  System  in  Polishing  Room 


Fig.  20.     Wood-working  Jigs  and  Guards  Fig.  21.     Other  Wood-working  Jigs  and  Guards 


Fig,  22.     Bell  and  Pulley  Covers  in  the  Wood  Shop 

gerous  from  spattered  lubricant.  Stock  for  immediate  use  is 
kept  oft  of  the  floor  by  using  the  hook  brackets  shown  In 
Fig.  13.  Not  only  is  this  done  for  neatness  and  convenience, 
■but  also  to  prevent  accidents  caused  by  stepping  on  bars  that 
are  likely  to  roll. 

All   jigs    used    on    milling   machines   and    the    like,    are   so 
■arranged  as  to  be  drawn  back  and  well  awajf  from  the  cutters 
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Fig,  23,     Wxhuust  Fan  and  Hood  over  Acid  Vat 

Is  shown  the  adjustable  wheel  covers  and  telescoping  tubes 
used  on  the  regular  two-wheeled  universal  grinders,  while  in 
Fig.  17  is  shown  the  method  of  iiliilng  a  grinder  with  a  swivel- 
ing  head.  lOvery  wheel  in  tills  large  department  is  thoroughly 
equippiHl  and  llie  air  is  as  free  from  dust  ns  in  any  other  place. 
Fig.  I.S  is  a  surface  grinder  of  lh^  iilaner  type,  equliiped  with 
a  wheel   guard   and   a  large  suction   funnel  just  back  of  the 
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wheel,  that  catches  and  carries  off  all  the  metal  and  emery. 

In  the  polishing  department,  a  splendid  exhaust  system  is 
in  use  as  shown  in  Fig.  19,  and  here  even  the  overhead  pulleys 
•have  the  spokes  covered  in  order  to  avoid  the  fan  action  as 
much  as  possible. 

In  the  woodworking  department,  there  are  guards  of  all 
kinds  to  prevent  accidents,  and  special  devices  are  used  to 
cover  as  much  of  the  cutters  as  are  not  actually  in  use. 
Wooden  jigs  are  used  for  holding  various  parts  while  machin- 
ing them  on  shapers,  saws,  etc.,  in  order  not  to  get  the  hands 
too  close  to  the  tools.  A  number  of  these  jigs  and  special 
guards  are  shown  in  Figs.  20  and  21.     All  dangerous  parts  or 


Fler.  24.    Vie\p  sho^iping  Suction  Openingrs  m  FlatinET  Boom 

places  In  the  wood  shop  are  painted  a  bright  red,  belts  and 
pulleys  are  boxed  as  in  Fig.  22,  and  band-saws  are  covered 
as  much  as  possible. 

Acid  and  other  fumes  in  the  plating  or  lacquering  rooms, 
are  drawn  off  through  hoods  placed  over  the  vats  or  tanks  as 
in  Fig.  23  or  else  by  suction  hoods  at  the  back  of  the  tanks 
as  in  Fig.  24,  the  powerful  suction  being  shown  by  the  way 
steam  is  drawn  in  from  the  tank  next  to  the  window. 

The  big  potash  tanks  are  equipped  with  mechanical  dipping 
devices,  so  that  the  men  will  not  get  their  hands  into  the 
biting  stuff.  This  dipping  machine  is  shown  in  Fig.  25.  It 
consists  of  a  series  of  cages  or  frames  fastened  by  chains  run- 
ning over  pulleys,  to  a  reciprocating  bar  worked  by  a  pulley 
and  crank,  in  such  a  way  that  the  cages  dip  up  and  down  in 


Pig-  25.    Dipping  Machine  and  Potash  Tanks 

the  tank  continually  unless  caught  and  held  up  by  a  hook  or 
latch  at  the  top  of  the  framework.  All  but  one  of  the  frames 
are  shown  "hooked  up"  in  the  engraving.  The  perforated 
pails  containing  the  oily  parts,  are  placed  in  one  of  these 
cages  and  the  hook  pulled  back;  the  cage  then  proceeds  to 
automatically  dip  in  and  out  of  the  potash  until  the  operator 
again  hooks  it  up.  The  parts  are  then  allowed  to  drain 
awhile,  after  which  they  are  removed  from  the  bucket.  Not 
only  does  this  machine  save  the  men's  hands  and  bodies  from 
the  principal  effect  of  the  potash,  but  it  also  prevents  the  in- 
haling of  the  fumes  that  is  the  inevitable  accompaniment  of 
hand  dipping.     The  machine  is  also  a  great  time  saver. 


Going  up  the  stairway  from  one  floor  to  the  other,  one 
notices  how  even  the  stairs  are  railed  and  guarded  with  heavy 
wire  screen  as  in  Fig.  26,  and  in  many  places  where  trucks 
have  to  be  run  up  long  inclines,  strips  or  belts  of  a  cork-like 
material  are  laid  in  the  floor  to  walk  on  and  to  prevent  slip- 
ping and  consequent  injury. 

While  gathering  material  for  this  article.  I  was  greatly 
assisted  by  Mr.  Reeder,  manager  of  the  Welfare  Department; 
Mr.  Sager,  machine  supervisor;  and  Superintendent  Oswald, 
and  my  thanks  are  especially  due  to  the  last-named  gentle- 
man, whose  permission  and  kindly  interest  made  possible  this 

article. 

*  *     * 

JEWELERS'  "WAX 

ARTHUR  A.  RACICOT" 

To  make  jewelers'  wax,  take  common  rosin  and  heat  it  in 
a  vessel  until  it  flows  freely;  then  add. plaster  of  paris,  stir- 
ring continually  while  adding  the  powder.  Care  should  be 
taken  not  to  make  the  mixture  too  stiff.  When  it  appears  of 
the  proper  consistency,  pour  some  of  it  on  a  slate  or  marble 
slab  and  allow  it  to  cool;  then  insert  the  point  of  a  knife  under 
the  flattened  cake  thus  formed  and  try  to  pry  it  off.  If  it 
springs  off  with  a  slight  metallic  ring,  the  proportions  are  right; 
if  it  is  gummy  and  ductile,  there  is  too  much  rosin;  if  it  is  too 
brittle  and  crum- 
bles, this  indi- 
cates that  there 
is  too  much  plas- 
ter. 

This  is  what  is 
sold  for  jewelers' 
cement  at  thirty 
cents  for  a  half 
pound  cake.  It  is 
used  for  fllling 
gold  headed 
canes,  umbrella 
handles,  cement- 
ing stones  in  ring 
settings,  and  also 
for  holding  very 
thin  pieces  of 
metal  on  a  face- 
plate for  drilling, 
cutting  disks,  or 
turning  off  the 
surface. 

I  gave  this  for- 
mula to  a  friend 

who     had    some  ^^"  ^®"    bailed  and  Guarded  Stairway 

very  artistic  tile  for  a  flre-place,  and  after  having  set  as  many 
as  he  could  one  evening,  he  forgot  that  the  wax  only  needed 
rewarming  In  order  to  use  it  the  next  day,  so  in  order  to 
keep  It  fresh  he  poured  water  in  the  iron  pot;  in  the  morn- 
ing the  wax  had  become  insoluble  owing  to  the  action  of  the 
water  on  the  plaster.  So  it  is  advisable  not  to  wet  the  wax 
until  it  is  put  to  its  final  use  and  place. 

•  •     • 

Iron  castings  that  are  too  hard  to  machine  or  which  have 
hard  spots  destructive  to  tools  may  be  nicely  annealed  by  pack- 
ing closely  in  covered  cast  iron  boxes  with  black  manganese, 
and  heating  to  a  temperature  of  1,500  or  1,600  degrees  F. 
until  thoroughly  heated  through.  A  large  box  packed  in  this 
manner  with  a  closely-fitted  cover  luted  with  fireclay  must  be 
heated  for  several  hours  to  raise  the  interior  to  the  annealing 
temperature.  To  be  sure  of  getting  the  interior  heated  prop- 
erly, a  number  of  witness  wires  should  be  placed  in  the  box, 
projecting  through  the  cover  where  they  can  be  conveniently 
grasped  with  tongs  and  pulled  out  one  at  a  time  to  show  how 
far  the  heat  has  progressed.  When  the  interior  has  reached 
a  bright  red  heat  the  box  should  be  hauled  out  and  covered 
with  ashes  so  that  it  will  cool  slowly.  It  is  claimed  that  hard 
spots  in  gray  iron  castings  can  be  softened  with  black  man- 
ganese by  applying  the  manganese  and  heating  to  a  dull  red, 
using  a  blow-torch  or  any  other  convenient  means  of  heating. 


'  Address :    1002    Moody    St.,    Lowell,    Mass. 


Jammrv,  1910 


MACHINERY 


381 


ASSEMBLING   A   48-INCH   MOTOR-DRIVEN 
PLANER-2 

ALFRED  SPANQENBBBa" 

In  the  previous  artirlc  it  was  stated'  that  tl\e  principal  points 
to  be  observed  in  planer  ercetion  are:  housings  parallel  with 
each  other  and  squan-  with  the  bed;  accurate  fit  of  all  sliding 
nionibers  and  truth  of  all  plane  bearing  surfaces;  proper  mesh 
and  smooth  working  of  gears;  and  a  system  that  permits  the 
various  parts  to  be  easily  and  quickly  assembled,  and  avoids 
the  necessity  of  fitting  the  members  together  for  the  laying- 
out  operations.  In  the  first  article  boring  and  drilling  the 
bed,  drill iiiK  the  housings,  and  testing  the  housings  were  de- 
scribed, and  in  this,  the  concluding  part,  we  will  take  up  lay- 
ing out  the  arch  bars,  assembling  operations  on  the  bed,  set- 
ting the  housings,  assembling  the  driving,  feed  and  arch  mem- 
bers, laying  out  and  setting  the  cross-rail  and  the  final  test 
and  Inspection. 

Laying:  Out  the  Arch  Members 

The  first  drilling  operation  on  the  arch  is  for  the  housing 
bolts,  the  jig  for  this  being  shown  at  C,  Fig.  4;  then  the  arch 
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Fig.  8.    Arch  with  Bracltet  Members  and  Motor  in  Position  for  Laying  Out 

is  set  under  the  drill  in  its  normal  position  and  the  brackets 
and  motors  are  located  for  marking  off  the  bolt  holes,  as  illus- 
trated in  Fig.  8.  When  these  holes  have  been  drilled  and 
tapped,  the  arch  members  are  bolted  in  place  for  drilling  the 
dowel  pin  holes,  this  time  more  care  being  exercised  in  the 
setting.  This  is  another  instance  where  the  varying  charac- 
ter of  the  parts  precludes  the  use  of  drill  jigs,  and  a  method 
of  laying  out  the  work  must  be  resorted  to.  For  convenience 
in  obtaining  accurate  measurements,  and  to  facilitate  the 
work,  a  pair  of  adjustable  angle-plates  are  used,  as  shown  at 
A,  the  idea  being  to  use  an  arbor  in  the  bracket  hole  B  and 
to  provide  a  positive  locating  surface  at  each  end,  against 
which  the  arbor  just  touches. 

The  location  endwise  not  being  as  particular,  a  line  is 
scribed  on  the  arch  the  correct  distance  from  end  C,  and  the 
bracket,  with  a  scale  held  against  the  end.  Is  set  so  that  the 
edge  of  the  scale  coincides  with  the  line  just  mentioned.  As 
will  be  seen  from  the  detail  view,  the  angle-plate  is  adjust- 
able on  its  base  D,  and  may  be  turned  end  for  end  and  clamped 
in  any  position  as  the  case  may  require,  fine  adjustment  being 
made  by  the  screw  E.  Fastened  to  base-plate  I»  is  a  scale, 
while  attached  to  angle-plate  7^  is  a  vernier,  this  combination 
enabling  very  accurate  settings;  all  readings  are  taken  from 
the  lip  O  to  surface  H,  and  it  is  necessary,  of  course,  to  add 
half  the  diameter  of  the  shaft  to  obtain  the  center  distance, 
rirackct  /,  for  the  top  elevating  shaft.  Is  set  in  the  same  man- 
ner, except  that  the  angle-plates  are  reversed  on  account  of 
the  bracket  being  so  close  to  the  edge  of  the  arch.  With  both 
brackets  bolted  fast  and  pinned,  and  their  gears  in  place  sup- 
Iiorted  on  short  arbors,  the  motors  are  set  so  that  their  pin- 
ions mesh  properly  with  the  respective  gears;  then  the  motor 
clamping  bolt  holes  are  marked  off.  drilled  and  tapped,  and 
the  motors  reset  for  pinning.  In  case  the  design  is  such  that 
the  entire  top  surface  of  the  arch  casting  is  not  planed,  i.  e., 
where  finished  seats  are  provided  for  the  brackets  and  motors, 


additional  spots  are  required  for  the  angle  plates.  These 
spots  arc  conveniently  located  on  the  casting  and  are  finish 
planed  with  the  other  seats. 

Assemblingr  Operations  on  the  Bed 
The  first  assembling  operations  proper  on  the  bed  consist 
of  drilling  the  various  set-screw  and  oil  pipe  holes;  drilling 
and  fitting  the  track  oiling  device,  a  drill  jig  for  which  is 
shown  in  Fig.  9;  and  assembling  the  rack  gear,  its  shaft,  and 
the  two  intermediate  coiiipound  gears  and  shafts.  Tliese 
operations,  together  with  placing  the  housings  on  the  bed,  are 
done  before  the  leveling  operation,  as  otherwise  the  conse- 
quent hammering  and  additional  weight  of  the  housings  might 
throw  the  bed  out  of  level. 

During  erection,  the  bed  is  supported  on  cast  iron  parallel 
blocks  placed  about  six  feet  apart  along  the  whole  length  of 
the  bed  and  also  under  the  housings.  Planed  cast  iron  wedges, 
having  screw  adjustment,  are  placed  between  the  parallel 
blocks  and  the  bed,  thus  enabling  very  accurate  leveling  to  be 
accomplished.  The  arrangement  of  all  the  blocking  is  such 
that  none  of  it  will  interfere  with  the  driving  and  feed  mech- 
anism during  erection,  and  as  these  details  vary  in  different 
machines,  the  blocking  must  be  arranged  to  suit  each  machine. 
Several  methods  may  be  followed  in  leveling  a  planer  bed, 
any  one  of  which  will  give  good  results  if  the  work  is  care- 
fully done.  The  prime  requisites  are,  of  course,  a  first-class, 
sensitive,  spirit-level — one  at  least  18  inches  long — and  an 
accurate  parallel  that  will  reach  across  both  tracks.  It  Is 
obvious  that  since  the  tracks  in  a  new  bed  are  not  worn,  just 
as  good  results  are  obtained  in  leveling,  by  using  the  top  sur- 
face on  the  tracks,  as  by  using  either  V-shaped  parallels  or 
cylindrical  pieces  in  the  ways.  TTie  leveling  is  done  as  follows: 
The  level  is  used  on  the  top  surface  of  one  track,  and  that 
side  of  the  bed  is  carefully  leveled  by  moving  the  instrument 
short  distances  at  a  time,  over  the  entire  length.  Then,  by 
placing  the  level  on  the  parallel,  the  bed  is  leveled  crosswise; 
the  operation  of  first  leveling  one  side  and  then  cross-leveling 
to  the  other  is  repeated  several  times,  or  at  least  until  no 
further  errors  can  be  detected. 

Setting  the  Housings 
Fig.  10  is  a  top  view  of  the  planer,  and  shows  the  general 
method  of   setting  the  housings;    the  operation  involves  the 
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Fig.  9.    Combination  DrlU  Jig  and  "Old  Man"  for  DriUing  Hole  In  Oil  Pockets 
for  Oiling  Device.    Jig  insures  Hole  being  drilled  In  Center  of  "Way 

alignment  of  the  driving  shaft  bearing  in  bracket  A  with  that 
in  the  bed  at  B,  and  also  Includes  bringing  the  faces  of  the 
housings  Into  the  same  plane.  With  the  housings  bolted  to 
the  bed  only  sufficiently  tight  to  hold  them  in  place,  and  with 
driving  shaft  bracket  A  bolted  and  pinned  fast  to  the  front 
housing  C,  an  arbor  D  is  used  as  indicated.  This  arbor  is 
ground  true  and  is  a  wringing  fit  In  the  bed  at  B.  and,  being 
of  smaller  diameter  where  it  passes  through  bracket  A.  per- 
mits it  to  be  easily  introduced  Into  the  bed  bearing  even 
though  the  bracket  hole  is  out  of  alignment.  This  condition 
Is  possible,  of  course,  since  the  clamping  bolts  E  have  lit  Inch 
clearance  In  the  housings.  Now,  with  bushing  F  in  position 
to  enter  hole  O-,  the  front  housing  Is  driven  with  a  babbitt 
hammer,  either  forwjird  or  backward  na  the  case  may  re- 
quire, until  the  bushing  enters  the  hole  freely  without  spring- 
ing the  arbor. 
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To  set  the  back  housing,  a  straightedge  is  laid  across  the 
bed  as  shown  at  H,  and  narrow  strips  of  tissue  paper  are  in- 
troduced at  I  and  /,;  then,  by  moving  the  back  housing  until 
papers  /  are  tight  and  /,  can  just  be  moved,  it  is  determined 
that  both  housings  are  in  proper  alignment.  The  fact  that 
the  outside  papers  are  slightly  loose  is  due  to  conditions 
already  stated.  After  reaming  the  housing  dowel  pin  holes 
by  means  of  an  air  drill,  and  driving  in  the  pins,  measure- 
ment is  taken  for  arch  casting  J,  and  the  housings  are  call- 
pered  over  surfaces  K  just  above  the  bed,  and  at  the  top,  to 
test  their  parallelism. 

While  an  attempt  is  made  at  interchangeability  with  respect 
to  the  length  of  the  arch  member,  it  sometimes  happens  that 
certain  elements  make  it  necessary  to  slightly  deviate  from 
the  standard  measurement.  For  instance,  the  above  test  may 
show  the  measurement  over  K  to  be  from  0.002  to  0.003  inch 
wide  or  narrow  at  the  top,  in  which  case  the  housings  are 
made  parallel  by  means  of  a  jack-screw,  or  tie-rod,  as  the 
case  may  require,  and  then  the  arch  is  machined  to  suit.  The 
arch  is  now  bolted  in  place,  and  set  to  match  the  housings  at 
L  and  M,  after  which  it  is  pinned. 

Assembling  the  Driving,  Feed  and  Arch  Members 

The  cross-rail,  side-saddles,  and  the  various  driving  and  feed 
units  are  assembled  in  a  department  separate  from  the  erect- 
ing department,  and  these  parts  usually  are  duplicated  in 
quantities  and  come  from  the  store-room  to  the  erectors  com- 
pletely finished.  In  all  cases  where  possible  in  assembling 
these  units,  standardization  is  provided  for,  and  in  this  way 
much  time  is  saved  by  the  erectors  avoiding  unnecessary  ad- 
justments. 

Referring  back  to  Fig.  1,  the  feed  box  E  is  next  bolted  in 
place,  and  after  assembling  the  driving  shaft  F  with  its  mem- 
bers, and  bolting  on  the  bracket  member  G.  the  outboard  bear- 
ing H  is  bolted  in  position.  The  arch  bearing  for  the  fly- 
wheel shaft  7.  already  being  .secured  in  place,  this  shaft  is  red- 
leaded  and  tried  in  its  bearings  to  test  their  alignment.  When 
proper  care  is  exercised  in  the  aligning  operations,  very  little 
scraping  is  necessary  on  these  bearings. 
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Fig.  10.  Method  of  Setting  the  Housings.  First  the  Front  Housing  is  set 
for  Alignment  of  Driving  Shaft  Bracket  --A."  then  the  Back  Housing  is  brought 
into  the  Same  Plane  by  means  of  Straightedge  •■H" 

While  work  is  proceeding  in  assembling  the  top  works,  ele- 
vating screws,  and  motors,  other  erectors  are  busy  with  the 
side-heads  D,  rocker  mechanism  J,  and  the  feed  mechanism 
for  the  side-heads  and  cross-rail;  each  unit  is  assembled  in 
logical  order,  and  as  many  operations  as  possible  are  carried 
on  simultaneously.  The  planer  is  now  ready  for  the  cross- 
rail  K  anu  table  L,  preliminary  work  on  these  members  being 
completed  tar  enough  ahead  so  as  to  cause  no  delay  at  this 
point. 

The  operations  on  the  table  consist  of  drilling  and  reaming 
the  stop-pin  holes,  drilling  and  bolting  on  the  rack,  and  rough 
scraping  the  tracks;  the  oil  grooves  were  cut  in  the  machin- 
ing process.  A  large  motor-driven  multi-spindle  drill  is  used 
for   drilling   and   reaming   the   stop-pin   holes.     This   machine 


carries  sixteen  spindles,  arranged  in  two  rows;  one  row  of 
spindles  carries  the  drills,  and  the  other  the  combination 
mills  and  countersinks.  After  the  first  row  of  holes  is  drilled 
and  the  table  is  indexed  along  the  space  of  one  row,  the  com- 
bination mills  and  countersinks  are  inserted,  and  the  sixteen 
tools  are  used  simultaneously,  thus  producing  very  rapid  work. 
The  table  is  supported  on  a  special  truck  running  on  a  track 
between  the  drill  uprights,  and  a  suitable  mechanism  for 
moving  and  indexing  the  table  completes  the  equipment.  Pre- 
vious to  placing  the  table  on  the  bed,  the  ways  on  the  latter 
are  also  rough  scraped,  and  then  the  bearing  surfaces  receive 
a  coat  of  red  lead  which  serves  the  double  purpose  of  mark- 
ing material  and  lubricant. 

Laying  Out  and  Setting  the  Cross-rail 
The  stud  holes  A  for, the  cross-rail  gibs  are  drilled  in  the 
manner  shown  in  Fig.  5.     As  will  be  seen,  spots  are  planed 
off  at  B  which  serve  to  square  jigs  C  and  Ci,  and  the  holes  for 
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Fig.  11,    Method  of  Testing  Accuracy  of  "Planing  Square"  \Fheu 
using  the  Side-heads 

the  elevating  screw  nuts  are  utilized  for  clamping  the  jigs  by 
means  of  bolts  D.  Endwise  location  of  jig  C  is  determined 
by  matching  the  end  of  the  cross-rail  as  shown;  then  jig  C,  is 
set  by  transferring  the  measurement  from  the  housings  by 
means  of  the  wooden  straightedge  E.  A  flat  scriber,  shown 
at  F  and  F^,  is  used  to  mark  lines  on  the  straightedge  which 
is  chalked  for  this  purpose,  and  when  corresponding  lines  on 
the  jigs  coincide  with  those  on  the  straightedge,  jig  Ci  is 
properly  set. 

When  the  studs  are  screwed  in  place  and  the  back  surface 
of  the  cross-rail  is  scraped,  the  cross-rail  is  placed  in  position 
on  the  planer  and  clamped  by  Its  gibs.  Squaring  the  cross- 
rail  wiin  the  housings  is  accomplished  by  holding  the  bar  of 
a  sweep  in  the  angle  M,  Fig.  1,  and  applying  an  indicator  to 
the  front  housing  at  ^'  and  A\  (Fig.  1).  TTie  low  end  of  the 
cross-rail  is  raised  a  sufiicient  amount  by  either  moving  the 
teeth  in  bevel  gear  0  or  0^,  as  the  case  may  require,  in  rela- 
tion to  its  pinion,  or  by  adjusting  one  of  the  nuts  on  the  gear 
end  of  the  elevating  screws,  final  adjustment  being  obtained 
by  the  latter  method.  It  is  always  better  to  raise  the  low 
end  rather  than  lower  the  high  end  of  the  cross-rail,  on 
account  of  the  fact  that  this  will  take  up  any  lost  motion  or 
backlash  between  the  nuts,  the  feed-screws,  and  the  housings. 
As  the  studs  have  1/16  inch  clearance  in  the  gib,  it  is  neces- 
sary to  pin  the  latter  after  setting  the  cross-rail. 

Final  Test  and  Inspection 

With  the  motors  wired  up,  the  belts  in  place,  and  the  ma- 
chine thoroughly  oiled,  the  driving  works  are  run  for  a  while 
before  moving  the  table  into  mesh  with  its  rack  gear,  the 
idea  being  to  prevent  possible  heating  of  the  bearings  by  run- 
ning without  load.  Next  the  table  is  brought  into  mesh  and 
the  bed  is  again  carefully  leveled  in  the  same  manner  as  be- 
fore. When  this  is  accomplished,  the  ways  and  tracks  are 
scraped  to  a  bearing,  after  which  the  ways  are  oiled  and  one 
or  more  cuts  taken  across  the  table  to  true  it  up  for  the  pur- 
pose of  testing  the  planer.  A  straightedge  tried  on  the  table 
crosswise,  lengthwise,  and  across  corners,  is  used  to  test  the 
truth  of  the  planing. 

The  side-heads  are  next  tested  for  "planing  square"  by  the 
method  illustrated  in  Fig.  11.  Two  cast  iron  parallels  G  are 
clamped  one  on  each  side  of  the  table  as  shown,  and  then 
light  cuts  are  taken  down  faces  H  with  tools  in  the  side-heads. 
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Now.  witli  iho  faces  II  clumijed  to  the  table,  cuts  are  taken 
down  faces  7.  after  which  the  parallels  are  turned  back  to 
their  original  positions  and  a  square  tried  as  at  J.  To  "prove" 
the  square.  It  is  used  In  connection  with  a  straightedge  (on 
the  same  parallel)  as  at  A',  any  error  detected  between  the 
blade  of  the  square  and  the  straightedge  showing  double  the 
anount  of  actual  error. 

The  accuracy  of  setting  the  cross-rail  is  now  determined  by 
taking  a  li,s;lit  cut  across  faces  /,  using  a  tool  in  one  of  the 
cross-rail  heads,  and  testing  with  the  square  and  straightedge 
as  in  the  previous  case.  The  object  In  making  these  tests  is  a 
precautionary  measure,  for  by  testing  the  planer  under  actual 
working  conditions,  the  accuracy  of  the  tests  made  during 
erection  are  thus  proved. 

Final  inspection  includes  running  the  cross-rail  to  the  top 
of  the  housings  to  test  the  elevating  mechanism  and  ascertain 
the  fact  that  there  is  clearance  between  the  cross-rail  and 
arch.  All  gearing  is  tested  for  quiet  and  smooth  running: 
the  fits  of  all  bearing  surfaces  are  inspected;  the  slides  and 
saddles  are  run  by  hand  to  test  the  parallelism  of  their  ways 
and  also  the  ease  with  which  the  slides  operate,  after  which 
the  power  feed  is  applied  and  tested  in  various  ways;  the 
balance  of  the  driving  motor  armature,  and  of  the  fly-wheels 
and  pulleys  also,  receives  careful  inspection;  in  fact,  no  part 
is  neglected  and  all  errors  must  be  within  allowable  limits  of 
variation.  All  tests  are  made  under  the  personal  supervision 
of  an  inspector,  who  enters  all  data  on  a  form  prepared  for 
the  purpose,  and  this  report  bears  the  serial  number  of  the 
planer,  and  is  filed  away  for  future  reference. 

As  opportunity  offered  during  erection,  the  filling,  rubbing 
doT\'n,  and  priming  has  progressed,  so  that  after  inspection,  all 
that  remains  to  be  done  is  to  give  the  bright  parts  their  final 
polish,  and  apply  the  last  coat  of  paint. 

*     *     * 

LONGITUDINAL  JOINT  FOR  BOILERS* 

It  has  been  generally  accepted  in  this  country  that  the  best 
form  of  butted  longitudinal  riveted  joint  for  boilers  is  that  in 
which  the  inside  strap  is  wider  than  the  outside,  and  has  one 
or  more  rows  of  rivets  which  pass  through  the  shell  and  the 
Inside  strap  beyond  each  edge  of  the  outside  strap.  The  pitch 
of  the  first  row  of  outer  rivets  is  double  that  of  the  rows  that 
pass  through  both  straps,  and  if  there  are  other  outer  rows 
they  may  or  may  not  have  a  still  greater  pitch.  In  England, 
where,   until   comparatively   recently,   boiler  construction   has 
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Recommended  Type  of  LoD^tudmal  Boiler  Joint 

been  superior  to  ours,  this  form  of  joint  appears  to  receive 
no  recognition.  It  was  first  devised,  as  far  as  known,  by  Dr. 
E.  D.  Leavitt  and  Edward  Kendall,  both  of  Cambridge,  Mass., 
and  was  first  used  in  1879  by  Mr.  Leavitt  in  some  locomotive- 
type  boilers  designed  by  him  for  the  Calumet  &  Hecla  Mining 
Co.  It  is,  of  course,  hazardous  to  state  that  this  joint  was 
never  used  before,  and  it  is  quite  possible  that  it  was  used 
in  England  and  discarded. 

While  every  boilermaker  has  for  years  been  familiar  with 
butt  joints,  this  form  made  slow  progress  towards  adoption 
in  this  country.  One  form  of  joint  used  to  avoid  the  butt 
joint  and  get  something  as  good  was  a  lap  joint  with  an  inside 
strap  bent  at  the  edge  of  the  lap  and  riveted  on  each  side  of 
it.  This  was  used  on  locomotives  exclusively,  and  was  of 
little  or  no  value,  as  it  was  simply  a  somewhat  elastic  bent 
tie  connecting  the  two  parts  of  the  shell  plate.  Finally,  and 
fortunately,  this  joint  gave  way  to  the  butt  joint  first  de- 
scribed.   It  has,  however,  been  the  author's  opinion  for  some 

•  .\bsti-nct  of  n  paper  b.v  Mr.  F.  W.  Duan  read  before  tlie  American 
Siielety  of  Meehnnloal   Engineers,  December  meeting,  1000. 


years  that  a  one-sided  lioiier  joint,  sucli  as  thai  first  described, 
is  also  poor  construction,  and  may  sooner  or  later  cause  a 
crack  In  the  plate.  It  is  evident  that  unless  the  outside  rivets 
fill  the  holes,  they  do  very  little  good,  and  when  they  do  fill 
them  they  form  an  overhung  connection  and  to  some  extent 
possess,  in  themselves,  the  now  recognized  defect  of  the  lap 
joint.  Moreover  the  extended  inside  plate  forms  a  bent  con- 
nection between  the  different  rivets  at  different  distances  from 
the  center  line  of  the  joint. 

In  many  cases  designers  have  placed  the  outside  rivets  at  a 
considerable  distance  from  the  edge  of  the  outside  strap,  and 
this  is  constantly  overdone.  It  is  obvious,  on  careful  thought, 
that  the  outside  rivets  should  be  as  near  the  edge  of  the  out- 
side strap  as  practicable,  thereby  diminishing  the  bent-tie 
effect.  In  order  to  diminish  this  effect  still  further,  and  also 
to  render  the  overhung  rivets  more  effective,  the  inside  strap 
should  be  thicker  than  usual,  and  this  feature  can  hardiy  be 
overdone.  The  inside  strap  should  be  at  least  as  thick  as  the 
shell  plate,  and  great  care  should  be  taken  to  have  the  holes 
match  and  the  rivets  fill  the  holes. 

When  a  joint  of  this  kind  is  tested  to  destruction  in  a  test- 
ing machine,  it  will  be  found  to  fail  somewhat  in  detail,  the 
inside  strap  bending  slightly  and  the  outside  rivets  being  the 
last  to  rupture  after  yielding  a  little.  In  a  boiler  the  joint 
would  be  weaker  than  a  flat  specimen  on  account  of  the  bent- 
tie  feature.  This  could  be  prevented  if  it  were  practicable  to 
calk  the  inside  strap  as  it  would  thereby  be  compelled  to 
maintain  the  circular  form.  The  theoretical  efficiency  of  this 
joint  is  greater  than  of  any  other  kind,  but  in  practice  the 
efficiency  is  not  realized. 

In  order  to  avoid  the  defects  of  the  one-sided  butt  joint,  the 
author  has  adopted  a  joint  with  both  straps  of  the  same  width, 
as  illustrated  in  the  accompanying  engraving.  This  has  the 
merit  of  having  all  rivets  in  double  shear  and  the  strains  all 
taken  care  of  in  the  best  manner.  The  efficiency  of  this  joint 
can  hardly  be  above  84  or  85  per  cent,  while  that  of  the  one- 
sided joint  can  be  theoretically  91  or  92  per  cent;  but  the  cer- 
tainty that  the  efficiency  of  the  former  is  realized  in  practice 
is  ample  compensation  for  the  use  of  slightly  thicker  plates. 
The  pitch  of  the  outer  rows  of  rivets  is  rather  great,  com- 
pelling the  use  of  a  thick  outside  strap  in  order  to  stand  calk- 
ing and  remain  steam-tight.  An  equally  thick  inside  strap  is 
used  in  order  to  diminish  the  bent-tie  effect.  This  effect  is 
small,  however,  as  the  rivets  are  all  near  the  center  of  the 
joint.  It  can  be  eliminated  by  calking  the  inside  strap, 
which  is  practicable  with  this  joint,  and  is  done  in  the  best 

marine  practice. 

*    •    • 

The  manner  in  which  samples  of  air  at  high  altitudes  are 
collected  shows  an  interesting  example  of  the  methods  em- 
ployed by  scientists  for  ascertaining  facts  which  cannot  be 
obtained  by  direct  personal  investigation.  Samples  of  air  at 
a  height  of  nearly  nine  miles  have  recently  been  obtained  and 
examined  for  the  purpose  of  ascertaining  the  presence  of  rare 
gases.  The  collecting  apparatus  is  carried  by  a  large  balloon 
and  consists  of  a  number  of  vacuum  tubes,  each  drawn  out  to 
a  very  fine  point  at  one  end.  At  the  desired  height,  an  electro- 
magnetic device  connected  with  each  tube,  and  operated  by  a 
barometer,  breaks  off  the  point  of  the  tube,  thus  admitting 
the  air.  Within  a  few  moments  a  second  contact  sends  cur- 
rent through  a  platinum  wire  around  the  broken  end,  thereby 
melting  the  glass  and  sealing  the  tube.  The  samples  thus  ob- 
tained have  shown  the  presence  of  argon  and  neon,  but  no 
helium  was  found  in  air  above  an  altitude  of  six  miles. 


High  speed  steel  has  made  a  great  Improvement  possible 
in  the  speed  of  threading  dies  on  bolt  machines.  At  the 
Atlantic  City  conventions  of  the  Master  Mechanics  and  Master 
Car  Builders'  Associations,  the  Landls  Machine  Co.  exhibited 
a  l)olt  threader  equipped  with  a  Landls  high  speed  die,  work- 
ing at  a  cutting  speed  of  from  45  to  55  lineal  feet  per  minute. 
Rough  bolts  were  threaded  with  startling  rapidity,  a  two- 
spindle  machine  keeping  a  man  busily  employed  all  the  time 
when  threading  %-lnch  bolts  with,  say,  1%  Inch  of  thread. 
The  actual  tinio  required  for  cutting  the  thread  of  this  size 
and  length  was  only  about  three  seconds. 
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SHOP  PHOTOGRAPHY* 

R.  F.  KIEPERt 

The  writer  has  read  with  Interest  several  articles  on  shop 
photography  which  have,  from  time  to  time,  appeared  in  Ma- 
CHiNEBT.  However,  some  of  these  articles  disagree,  to  some 
extent,  and  are  not  as  complete  as  they  might  have  been. 
This  prompts  the  writer  to  describe  the  methods  used  by  him 
during  a  ten  year's  experience  in  the  taking  ot  pictures. 
\\Tien  these  methods  are  carefully  followed,  there  is  practically 
no  excuse  for  failure  or  for  poor  pictures. 

The  Camera 
For  general  shop  work  a  double  extension  camera,  equipped 
with   rising,   falling  and   sliding  front,  swing  and   reversible 
back,   is  recommended.     It  should   be  fitted  with  a  level.     A 


fan  can  be  placed  in  a  ventilator  and  used  as  an  exhaust  fan. 
This  is  a  satisfactory  and  economical  arrangement.  Cold, 
running  water  is  essential,  and  hot  w-ater  desirable,  this  lat- 
ter because  trays,  graduates,  etc.,  can  be  quickly  washed  with 
hot  water,  and  will  be  perfectly  clean,  especially  if  a  few 
drops  of  sulphuric  acid  be  added  to  the  water  and  the  utensils 
left  to  soak  a  few  minutes.  They  are  then  thoroughly  rinsed 
with  cold  water.  If  this  is  frequently  done,  it  will  save  many 
pictures  which  might  otherwise  be  spotted,  streaked  or 
stained. 

Halation 

Halation,  which  spoils  many  otherwise  good  negatives,  can 

be  intelligently  guarded  against.     The  writer  disagrees  with 

a  previous  contributor  who  says  that  "negatives  entirely  free 

from  halation  are  as  easily  and  truly  made  upon  glass  plates 


TABLE  I,     TIME  OF  EXPOSURE  FOR  DIFFERENT  LIGHT  FACTORS 

Interiors ;  Dark-colored  Objects 


Lens 
Diaphragm 

10 
sec. 

10 

sec. 

20 
sec. 

25 

sec. 

30 
sec. 

35 
sec. 

40 
sec. 

45 
sec. 

50 
sec. 

1 
min 

^ 

mm. 

H 

mm. 

2 

min. 

3J 

mm. 

3 

min. 

10 
20 

45 

3J 

mm. 

12 
25 
52 

4 
min. 

15 

30 

5 

mm. 

18 

38 

6 

min. 

20 
45 

8 
min. 

30 

10 
min 

38 

12 
min. 

45 

15 
min. 

48 

20 
min. 

80 
min. 

3+ 
4 

s 

n 

3J 

15 
80 

n 

H 

5 
10 
20 
45 

3 

25 
52 

If 
3J 

15 
30 

9 

18 
36 

4f 

20 
45 

2* 

5 

10 
20 
45 

3 

6 

13 

25 

50 

3f 

n 

15 
30 

4i 

9 
18 
36 

5 
10 

20 
45 

7* 
15 
30 

8* 
18 
38 

F-  5* 

n 

li 

F-  8 

1 

2 

4 

8 

16 

32 

60 

li 
24 
5 

10 

20 

40 

80 

14 

3 

6 
12 
24 
48 
96 

1* 

H 

74 

15 
30 
60 
120 

34 
5 
10 
20 
45 

90 
180 

H 

F-11 

8 

2i 

1 
2 
4 
8 
16 
32 

li 
24 
5 

10 

20 

40 

14 

3 

6 
12 
24 
48 

7i 

F-16 

16 
32 
64 

5 
10 
20 

I 

4 

n 
^ 

5 
10 
20 

li  If 
3'  3J 
6   7 

15 

F-22 

"i 

2 
4 

8 

H 
2i 
5 
10 

3 

30 

F-32 

1   li  u  u 

is 

7 

60 

F-45 
F-64 

128 
256 

45 

1 

2 

3 

3J 

2 
4 

2* 
5 

3 
6f 

3 
6 

6 
12 

8 
16 

12 
24 

14 

28 

120 
240 

*  British  system,    t  United  States  System.        Figures  beneath  heavy  lines  signify  minutes  ;  those  above,  seconds 


small  T-level,  such  as  can  be  obtained  for  twenty-five  cents,  is 
preferable.  The  best  size  of  camera  is  5  X  7  inches.  Any- 
thing larger  is  more  or  less  cumbersome  and  heavy,  and  if 
pictures  larger  than  5X7  inches  are  required,  it  is  a  com- 
paratively simple  matter  to  enlarge  them.  On  the  other  hand, 
cameras  smaller  than  5X7  inches  are  apt  to  require  the 
enlarging  of  many  pictures,  and  this,  ot  course,  would  be  too 
expensive.  While  the  best  lens  is  none  too  good,  an  anastig- 
mat  working  at  F  5.5  is  as  fast  and  good  as  ordinarily  will  be 
required.  An  automatic  shutter  is  desirable.  As  regards 
plates,  pictures  can  be  taken  rapidly  on  "fast"  plates;  the 
writer  is  now  using  a  plate  which  requires  only  one-quarter 
to  one-third  the  length  of  exposure  required  with  the  ordinary 
plate. 


as  upon  films."  This  is  true  only  if  the  glass  plate  is  speci- 
fied as  "non-halation." 

In  photographs  of  interiors,  the  strongest  high-lights,  such 
as  the  windows,  or  the  brilliant  polished  portions  of  ma- 
chinery which  in  some  cases  reflect  light  suSiciently  to  cause 
the  same  results,  are  almost  always  blurred  at  the  edges.  This 
is  due  to  halation,  or  reflection  from  the  inner  surface  of  the 
glass.  When  we  consider  the  difference  in  thickness  of  a 
glass  plate  and  film,  we  can  readily  understand  why  films 
show  less  halation  than  glass  plates. 

In  order  to  overcome  halation  when  using  glass  plates,  it 
is  necessary  either  to  use  non-halation  plates,  or,  if  they  can- 
not be  procured,  exceptional  care  must  be  used  when  employ- 
ing ordinary  glass  plates.     The  article  in  the  engineering  edi- 


TABLE  II.     TIME  OF  EXPOSURE  FOR  DIFFERENT  LIGHT  FACTORS 

Interiors;  Objects  of  Average  Colors 


Lens 
Diaphragm 

10 
sec. 

15 
sec. 

20 

sec. 

25 

sec. 

SO 
sec. 

14 

2| 

5 
10 
20 
45 

35 

sec 

li 

3 

6 

13 
25 
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40 
sec. 
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34 
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30 

45 
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H 

3i 

74 
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30 
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sec. 
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4 
9 
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40 
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min. 

31" 
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45 

n 

mm. 

3i 
64 

13 

25 

50 

mm. 

3i 
74 

15 

30 
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min. 
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10 
20 
45 

2J 

mm. 

6i 
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25 

52 

3 

min. 

74 
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30 

3} 

mm. 

9 
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38 

4 
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20 

45 
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min. 
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25 

52 

6 

min 

15 

30 

8 
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20 

mm. 
26 

12 

min. 

30 

15 
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min. 
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min. 
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1 

li 

3i 

74 
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30 

1 

H 

2| 
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45 

4 

3J 
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30 
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2 

4i 
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36 
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^ 
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1 

3 

4 

8 

16 

32 

64 

5 
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45 

90 
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3i 
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6 
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u 

li 
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li 

34 

24  3   3J 
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8 

90 

F-64   256 

1 

li 

4 

4 

5 

6 

■/ 
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Figures  b^ieath  heavy  lines  sign: 
The  Dark-room 
The  dark-room  is  not  usually  given  the  consideration 
which  it  requires,  and  this  is  a  fruitful  cause  of  poor  pictures. 
The  dark-room  should  be  of  ample  size  to  permit  working 
without  being  cramped  for  room.  It  should  have  red  or  ruby 
light  for  ordinary  dark-room  work,  and  opportunity  for  day- 
light for  printing.  Good  ventilation  is  also  important,  because 
it  is  just  as  difficult  to  do  good  work  at  an  excessive  tempera- 
ture in  the  dark-room  as  anywhere  else.     An  ordinary  desk 

•The  following  articles  relating  to  shop  photogiaphy  and  kindred 
suMccts  have  previously  been  published  In  Machinery  :  Shop  Photog- 
raphv  November,  1906;  Photographing  Drawmgs,  April.  19Ui  ;  Pboto- 
Eraoh's  for  Illustration,  ^5eptember.  1007;  Photographing  prawings, 
October  1907,  engineering  edition ;  Shop  Photography,  December,  1907  ; 
Vertical  Camera  Bracket,  February,  1908;  Correcting  Perspective  in 
Shop  Photography,  February,  190S ;  Shop  Photography,  December, 
1908 :  industrial  Photography,  January,  1909.  engineering  edition  ; 
Shop  Photography,  February,  1909;  Universal  Camera  Bracket,  April, 
1909. 

T  Address  :     Beaver,  Pa. 


fy  minutes ;  those  above,  seconds, 
tion  of  Machinery,  January,  1909,  entitled  "Industrial  Photog- 
raphy" gives  some  good  hints  in  regard  to  the  avoidance  of 
halation  when  using  glass  plates.     The  covering  up  of  win- 
dows, for  instance,  is  there  mentioned. 

It  might  not  be  out  of  place  to  mention  here  that  in  few,  if 
any,  shops  are  the  windows  kept  as  clean  as  they  might  be, 
and  this  fact  alone  is  often  of  advantage.  This  is  the  only 
place  in  photography  where  dirt  in  any  shape  is  desirable. 
Even  with  dirty  windows,  however,  a  picture  should  not  be 
taken  with  the  camera  pointing  directly  toward  the  light.  If 
a  machine,  for  instance,  is  placed  on  the  east  side  of  the  build- 
ing, and  we  must  take  our  picture  from  the  west  side,  the 
picture  should  not  be  taken  in  the  morning  but  rather  in  the 
late  afternoon,  at  which  time  the  light  will  be  strongest  be- 
hind the  camera,  and  a  much  better  picture  will  result.  Fur- 
thermore, if  choice  of  time  is  possible,  take  the  picture  when 
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tlie  lii;lit  is  the  softest  or  most  even,  so  that  the  harsh  con- 
trasts which  are  apt  to  give  the  soot  and  whitewashed  effects, 
mo  avciided.  A  reasonably  soft  light,  long  exposure  with  small 
diaphragm,  and  careful  development,  will  give  nnieh  better 
results  than  strong  light,  short  exposure,  and  large  diaphragm. 
The  operation  of  placing  the  dry  plates  In  the  plate  holders 
Is  usually  spoken  of  as  "loading"  the  holder.  Attention 
should  be  called  to  the  advisability  of  cleaning  the  plate  at  this 
time.  A  soft  camel's  hair  brush  should  be  kept  for  this  pur- 
pose only,  and  all  plates  should  be  carefully  dusted  before  clos- 
ing tlie  slide,  so  as  to  remove  all  particles  of  dust  which  would 


Pier.  I.    Photograph  taken  4.45  P.  M.     Diaphragm  No.  S-2,  Exposure  45 
Seconds.     Camera  pointed  toward  the  Light 

cause  spots  in  the  finished  picture.     The  plate  holder  as  well 
as  the  slides  should  also  be  thoroughly  dusted. 
Focusing' 

In  shop  photography  a  different  result  is  required  than  in 
portrait  work,  where  "softness"  is  wanted.  In  machine 
photographs  sharp  lines  are  required.  It  is  advisable  to  focus 
with  the  diaphragm  set  at  No.  4,  and  after  the  Image  is  as 
sharp  and  clear  as  possible,  adjust  to  No.  16  or  No,  32.  This 
will  give  a  much  clearer  picture  and  Is  well  worth  the  extra 
length  of  exposure.  • 

Exposure 

A  realization  of  the  relation  between  the  light,  exposure  and 
development,  only  comes  to  the  photographer  by  experience 
and  by  a  study  of  his  prints.  Correct  exposure  is  only  a 
relative  term.  Approximately  correct  is  about  as  near  as  one 
can  get  to  proper  exposure  in  shop  work.  Experience  and  a 
certain  amount  of  judgment  enter  into  the  decision  as  to 
the  correct  length  of  time.    The  exposure  tables  accompanying 


Pig    2.    Photograph  taken  4.56  P.  M.    Diaphragm  64,  Exposure  2  minutes. 
Camera  not  pointed  directly  toward  the  Light 

this  article  will,  therefore,  be  found  convenient,  and  if  the 
directions  for  their  use,  given  in  the  following,  are  faithfully 
followed,  very  few  pictures  will  be  spoiled  on  account  of  Im- 
proper exposure.  It  Is,  of  course,  desirable  that  the  length 
of  exposure  be  as  near  correct  as  possible,  as  this  will  tend 
to  make  the  general  average  of  the  results  better. 

The  method  the  writer  uses  In  arriving  at  the  decision  In 
regard  to  the  lonsth  of  time  for  exposure  Is  as  follows:  Take 
a  fresh  strip  of  standard  "printing  out"  paper — "Disco,"  inan- 


ufactured  by  the  Defender  Photo  Supply  Co.,  "Sollo,"  manu- 
factured by  the  Eastman  Co.,  or  "Actlnos,"  manufactured  by 
the  Lumlere  N.  A.  Co. — and  fold  It  over  so  that  it  covers 
itself  In  a  way  to  expose  only  a  small  portion  to  the  light. 
This  paper  should  be  kept  covered  until  we  are  ready  to  take 
the  photograph.  Then  hold  the  paper  as  nearly  as  possible 
where  the  average  Intensity  of  light  strikes  the  machine.  Un- 
cover it  and  note  the  time  required  for  discoloring  the  ex- 
posed portion  of  the  paper  so  that  it  just  presents  a  plainly 
discernible  differcnco  from  the  unexposed  portion.  This  may 
require  anywhere  from  two  or  three  seconds  to  half  an  hour, 
depending,  of  course,  upon  the  intensity  of  the  light.  In  a 
medium  light,  from  ten  to  forty  seconds  will  suffice.  This 
length  of  time  is  now  our  "time  factor,"  and  by  referring  to 
the  accompanying  exposure  tables.  It  Is  easy  to  see  what  use  Is 
to  be  made  of  it. 

The  photograph  shown  in  Fig.  1  was  taken  at  4.4.3  in  the 
afternoon,  and  some,  halation  can  be  noticed,  but  this  can  be 
overcome  to  a  certain  extent  by  printing  the  picture  some- 
what longer.  In  so  doing,  however,  more  or  less  detail  will  be 
lost.  Solio  paper  was  used  to  determine  the  light  factor, 
which  was  forty-five  seconds;  diaphragm  No.  32,  U.  S.  system, 
was  used.  The  machine  photographed  was  painted  with  the 
ordinary  black  color  of  machine  tools;  therefore,  the  required 
length  of  exposure  is  found  in  Table  I,  for  dark-colored  ob- 
jects, in  the  column  headed  "45  seconds"  and  in  the  line  de- 
noted "F  22  Diaphragm  32"  In  the  left-hand  column.  The 
required  time  of  exposure  thus  Is  found  to  be  forty-five  sec- 
onds. 

When  the  photograph.  Fig.  2,  was  taken,  "Disco"  paper  was 
used  to  determine  the  light  factor,  which  In  this  case  was  one 


Fig.  3.    A  Picture  taken  on  a  Stormy  Day,  11  A.M.,  ^plth  the  Plate  Reversed 
In  the  Holder,  thus  Reversing  the  Picture,  but  Avoiding  Halation 

minute.  No.  64  diaphragm  was  used,  and  the  length  of  the 
exposure  was  determined  from  the  table  In  the  same  way  as 
In  Fig.  1,  the  time  required  being  two  minutes,  as  found  In 
the  vertical  column  headed  "one  minute"  and  in  the  horizontal 
line  denoted  "F  32  diaphragm  64."  Comparing  Figs.  1  and  2 
a  great  difference  Is  noticeable  In  regard  to  the  tendency 
toward  halation.  Fig.  2  was  exposed  at  4.55  P.  M.,  just  ten 
minutes  later  than  Fig.  1,  both  pictures  being  taken  in  the 
same  shop  on  the  same  day.  Fig.  1,  however,  was  taken  with 
the  camera  pointing  directly  toward  the  windows,  while  in 
Fig.  2  the  windows  are  in  a  diagonal  direction  from  the  cam- 
era, this  being  the  cause  of  the  difference.  In  Fig.  2  the 
windows  at  the  extreme  left  are  very  clear  and  distinct,  while 
that  toward  the  right,  more  nearly  In  front  of  the  camera, 
shows  a  very  distinct  halation.  This  experiment  proves  con- 
clusively the  advantage  of  avoiding  pointing  the  camera  di- 
rectly toward  the  light. 

Fig.  3  was  taken  about  eleven  o'clock  A.  M.,  the  sUn  shining 
very  brightly.  While  this  negative  Is  fully  timed  there  Is 
practically  no  tendency  toward  halation.  All  these  pictures 
were  taken  on  plates.  The  reason  that  no  halation  Is  shown 
in  Fig.  3,  however.  Is  disclosed  by  looking  at  the  name-plat(> 
of  the  generator,  which  Is  reversed,  or  shows  as  It  would  in  a 
mirror.  This  picture  was  taken  "through  the  glass,"  that  Is. 
the  plate  was  put  Into  the  plate-holder  with  the  glass  side 
out,   which,   of   course,   Is   the   reverse   of   the   usual    method. 
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This,  however,  bears  out  the  explanation  of  halation  as  being 
governed  bj'  the  thickness  of  the  glass  plate.  Tlie  same  view 
taken  two  minutes  later  with  the  camera  in  the  same  place 
with  the  same  length  of  exposure  and  the  same  diaphragm, 
but  viith  the  plate  in  the  holder  In  the  usual  way  was  very 
badly  affected  by  halation.  A  non-halation  plate  would,  of 
course,  in  this  case  do  away  with  the  difficulty. 

The  exposure  tables  (Tables  I  and  II)  are  intended  for  the 
following  brands  of  plates  and  films:  Ansco  Film;  Cramer 
Crown;  Cramer  Instantaneous  Iso;  Cramer  Tri;  Defender 
King  Eastman  Film;  Eastman  Extra  Rapid;  Forbes  Instan- 
taneous; Hammer;  Kodoid;  Lumiere  Blue  Label;  Lumiere 
Ortho  A;  Lumiere  Ortho  B;  Lumiere  Panchro  C;  Lumiere 
Non-Halation  Simplex  Ortho  A;  Monarch;  Pacific;  Premo 
Film  Pack;  Record;  R.  O.  C;  Seed  27;  Standard  Imp.;  Stand- 
ard Ex. 

Lumiere  New  (Sigma)  2  and  Lumiere  Non-Halation  Sim- 
plex (Sigma)  2  require  but  one-quarter  the  time  specified  in 
the  tables. 

Seed  26  x;  Cramer  Banner;  Hammer  Non-Halation;  and 
Hammer  Fast,  require  about  one-half  longer  exposure  than  the 
tables  call  for. 

Development 

Assume  that  the  plate  has  been  exposed  and  that  we  are 
now  back  in  the  dark-room,  ready  to  develop  the  plate.  Be- 
fore doing  so,  dust  the  plate  again  carefully  with  a  camel's 
hair  brush  to  remove  any  particles  of  dust  that  may  have 
settled  upon  the  plate  w-hen  the  slide  was  reversed  after  the 
exposure.  Almost  any  developing  agent  will  make  a  picture 
on  a  properly  exposed  negative,  yet  the  writer  has  found  it 
advisable  to  use  a  developer  such  as  recommended  by  the  man- 
ufacturer of  the  plate  used.  The  development  is  a  compara- 
tively simple  operation  if  undertaken  in  the  proper  manner. 
The  most  desirable  color  in  a  negative  is  a  warm  black,  with 
possibly  a  slight  tint  of  yellow  through  the  image.  The  de- 
velopment should  be  carried  only  to  the  point  where  the  high- 
est lights  are  of  a  sufficient  transparency  to  print  details. 
This  kind  of  negative  prints  quickly,  and  will  be  found  the 
most  satisfactory  for  printing  on  any  class  of  paper.  The 
temperature  of  the  developer  should  never  be  allowed  to  rise 
above  70  degrees  F.  or  fall  below  65  degrees  F.  An  all-glass 
dairy  or  bath  thermometer,  which  can  be  purchased  for  about 
thirty  cents,  is  very  necessary  for  all  dark-rooms.  A  too-cool 
developer  produces  thin  negatives  which  have  the  appearance 
of  being  under-exposed.  A  too-warm  developer,  on  the  other 
hand,  produces  a  heavy  flat  appearance  in  the  negatives. 

Table  III,  for  which  the  writer  is  indebted  to  the  M.  A. 
Seed  Dry  Plate  Co.,  gives  the  proportions  of  various  develop- 
ers. The  numbers  in  the  column  headed  "Factor"  may  require 
some  explanation.  The  "factoral"  system  of  development  is 
a  desirable  one  to  use,  exceedingly  simple  in  its  application, 
and  insures  the  bringing  out  of  everything  that  is  in  the 
negative.  This  system  is  based  on  the  fact  that  no  matter 
what  the  exposure,  the  development  proceeds  at  the  regular 
rate,  and  the  time  elapsing  from  the  moment  when  the  plate 
is  placed  in  the  developing  solution  until  the  appearance  of 
the  first  high-lights  of  the  image  is  a  certain  proportion  of 
the  total  time  required  for  the  development.  Suppose  we  are 
using  Dianol  developer,  the  factor  of  which  is  18.  The  first 
high-lights  appear  twenty  seconds  after  the  plate  has  been 
placed  in  the  solution.  Then  IS  X  20  seconds  or  6  minutes 
total  time  is  required  for  the  complete  development.  When 
developed,  the, plate  is  removed  from  the  developer,  rinsed  in 
fresh  water  and  placed  in  the  fixing  bath. 

A  number  of  formulas  for  other  common  developing  solu- 
tions with  their  factors  are  given  below; 

Pyro-Developing  Factor  12 

A.  Pure  water,  16  oz.;   pyro,  1  oz.;   oxalic  acid,  10  gr. 

B.  Pure  water,  16  oz.;  sulphite  of  soda,  2  oz. 

C.  Pure  water.  16  oz. ;   carbonate  of  soda,  2  oz. 

To  make  the  developing  solution,  use  one  ounce  each  of  the 
solutions  A,  B  and  C.  and  add  seven  ounces  pure  water. 

Eikonogen  Hydrochinon— Developing'  Factor  12 
A.     Pure  water,  48  oz.;   sulphite  of  soda,  2  oz. ;   eikonogen, 
240  gr. ;  hydrochinon,  60  gr. 


(For  more  contrast,  the  quantity  of  w-ater  in  the  solution 
may  be  reduced  to  32  ounces.  Use  boiling  water.  In  cold 
weather  a  little  glycerine  will  prevent  precipitation.) 

B.     Pure  water,  16  oz. ;   carbonate  of  soda,  2  oz. 

To  make  the  developing  solution,  use  three  ounces  of  solu- 
tion A  and  one  ounce  of  solution  B. 

Metol-hydrochinon— Developing  Factor  15 

A.  Pure  water,  64  oz.;  metcl,  120  gr.;  hydrochinon,  120 
gr. ;  sulphite  of  soda,  2  oz. 

(Dissolve  in  the  order  given.  Metol,  to  prevent  precipita- 
tion, should  always  be  dissolved  in  water  before  the  sulphite 
is  added.) 

B.  Pure  water.  16  oz.;  carbonate  of  soda,  2  oz. 

TABLE  III.     DEVELOPERS  -WITH  VARIOUS  AGENTS 


Metol* 16 

Eikonogen 34 

Hydrochinon**.     16 

Edinol 16 

Tolidol 16 

Glycin**  .......  i  32 

Imogen ',  16 

Dianol 82 

Amidol I  24 

Rodinal 
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To 

t  02. 

add  10  oz 
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25 
10 
4 
12 
7 
8 
7 

18 
30 
30 


*  Dissolve  metol  in  water  before  adding  sulphite. 
**  For  hydrochinon  and   glycin  use  potassium  carbonate  and  dissolve 
glycin  in  hot  watei-.     Hydrochinon  is  a  contrast  fiirmula  for  over-exposed 
plates  and  for  black  and  white  line  work.     It  is  not  suitable  for  ordinary  use. 

If  crystal  sodas  are  used,  add  15  grains  of  bromide  of  potas- 
sium to  16  ounces  of  solution  B. 

To  make  the  developing  solution,  use  four  ounces  of  solution 
A,  one  ounce  of  solution  B,  and  four  ounces  of  pure  water. 
Acid  Fixing  Bath 

A.  Pure  water,  96  oz. ;  hypo,  2  pounds;  C.  P.  sulphite  of 
soda,  2  oz. 

B.  Pure  water,  32  oz.;  chrcme  alum,  2  oz.;  C.  P.  sulphuric 
acid,  1/4  oz. 

See  that  the  chemicals  are  entirely  dissolved,  and  then  pour 
solution  B  into  A  slowly  while  stirring  A  rapidly. 

Clearing  Solution  for  Pyro  Stains 
Iron  sulphate,  3  oz.;   water,  16  oz. ;   sulphuric  acid,  M,  oz.; 
alum,  1  oz. 

Fixing 

The  fixing  of  a  plate  after  development  is  so  simple  a  mat- 
ter that  it  is  hardly  necessary  to  more  than  advise  the  use 
of  an  acid-hypo  fixing  solution  for  plates,  especially  in  the 
summer  time,  in  place  of  the  ordinary  plain  fixing  bath.  The 
plates  should  remain  in  the  hypo  bath  for  ten  minutes  after 
all  white  has  dissolved  from  the  reverse  side  of  the  negative. 
Then  it  should  be  well  washed,  say  for  one  hour,  preferably 
in  running  water. 

Before  allowing  the  plates  to  dry,  the  film  side  should  be 
gently  and  carefully  wiped  with  a  wad  of  absorbent  cotton  to 
remove  any  "specks"  which  may  be  on  the  negative.  This  is 
very  important,  particularly  when  the  water  is  very  hard,  as 
the  film  side  collects  a  sediment  when  having  been  washed  for 
some  time,  and  if  it  is  not  removed  before  the  negative  is  dry, 
it  makes  it  unfit  for  printing.  After  having  wiped  the  surface 
of  the  plate,  rinse  it  thoroughly,  and  set  it  to  dry  in  a  venti- 
lated place  free  from  dust. 

Negatives,  when  drying,  should  always  be  so  placed  that  a 
current  of  air  can  pass  around,  over,  and  between  them.  The 
warmer  this  current  of  air  is,  the  more  Intense  the  negative 
will  be,  and  vice  versa.  Never  change  the  location  or  posi- 
tion of  a  negative  during  the  time  it  is  drying,  as  marks  and 
spots  are  almost  sure  to  appear,  owing  to  the  fact  that  dif- 
ferent conditions  of  air  produce  a  difference  in  the  intensity 
of  the  negative. 
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HARDENING  CARBON   STEELS* 

H-  KALl'It  BAOGUBt 

Originally  llu^  naino  sit'ol  was  applied  to  various  coniliiua- 
tlor.s  of  Iron  and  carluin,  there  boing  prostnil.  together  with 
thft-c,  as  hniMuitles,  small  iiroporlions  of  siliion  and  nianga- 
noso.  At  tho  in'est'nt  tiuio.  however,  the  use  of  the  name  is 
rxtonded  to  cover  combinations  of  iron  with  tungsten,  vana- 
dium, niclcel,  chromium,  molybdenum,  titanium  and  some  of 
the  rarer  elements.  These  latter  eombinations  are  quite  gen- 
erally known  as  the  aUoy  steels  to  distinguish  them  from  the 
tiiibon  steels,  in  which  latter  the  characteristic  properties  are 


Fig.  1.    Hoakins  Electric  Heatingr  Furnace  and  Pyrometer  used  for  ascertaining  the  Decalescence 
and  Recalescence  Points  of  Steel 

dependent  upon  the  presence  of  carbon  alone.  The  alloy  steels 
are  divided  into  the  high-speed  steels  and  the  Mushet  or 
air-hardening  steels.  The  specific  properties  that  distinguish 
these  different  steels  are  due  in  part  to  their  respective  com- 
pcsitions.  that  is,  to  the  particular  elements  thty  contain,  and, 
in  part,  to  their  subsequent  working  and  heat  treatment. 
Effect  of  Difference  in  Composition  of  Steel 

In  general,  any  change  in  the  composition  of  a  steel  results 
in  some  change  in  its  properties.  For  example,  the  addition 
of  certain  metallic  elements  to  a  carbon  steel  causes,  in  the 
alloy  steel  thus  formed,  a  change  in  position  of  the  proper 
hardening  temperature  point.  Tungsten  or  manganese  tend 
to  lower  this  point,  boron  and  vanadium  to  raise  it;  the 
amount  of  the  change  is  practically  proportional  to  the  amount 
of  the  element  added.  Just  as  a  small  proportion  of  carbon 
added  to  iron  produces  steel  which  has  decidedly  different  prop- 
erties than  those  found  in  pure  iron,  so  increasing  the  propor- 
tion of  carbon  in  the  steel  thus  formed,  within  certain  limits, 
causes  a  variation  in  the  degree  in  which  these  properties 
manifest  themselves.  For  example,  consider  the  property  of 
tensile  strength.  In  a  "ten-point"  carbon  steel  (one  in  which 
there  is  present  but  0.1  per  cent  of  carbon)  the  tensile 
strength  is  very  nearly  2.j  per  cent  greater  than  that  of  pure 
iron.  Adding  more  carbon  causes  the  tensile  strength  to  rise, 
approximately,  at  the  rate  of  2.5  per  cent  for  each  O.Ut  per 
cent  of  carbon  added. 

Carbon  steels  are  divided  into  three  classes  according  to 
the  proportion   of  carbon   which   they   contain.     The   first   of 

•  I'"or  adrtitionnl  Informallon  on  tills  nnd  kindred  subjects  see  the 
folloHiiiB  aillclcs  previously  pnblislicil  in  .Maciiinbkv  :  Steel  and  Its 
Tnatnicnt.  September,  Oc-tcilirr.  NnviMiihci-  and  Iiecombcr,  1002, 
and  .liinunry,  I'.MI.'i  ;  i  vromolcrs.  wllli  Spoi-lal  Uofcreuco  lo  tbe  Morse 
llent  I. age,  ['"ebniary,  li)U4.  enRlneerlni;  edition;  A  New  Hardening 
Furnace,  .lanuar.v.  lOO.'J,  engineering  edition;  Hardening  wllhoiit  Craek- 
Ing,  Kfbrunry,  IDOii  :  Mptlioil  of  Hardening  Tliln  Milling  Cutlers.  .Inly, 
1807;  The  Gaging  of  Heals  for  Hardening,  April.  IDiis  ;  Imllcalor  for 
Aecprtalning  Hardening  'I'lMnperatureM.  ,lnMe,  I'.IOK.  englni'erln-.;  e<lllion  ; 
Local  Hardening  and  leniiierlng.  Angnst,  KKIH  ;  A  Modern  Sleel  Har- 
dening I'lanI,  November.  lliii.S;  Temper  Colors  and  'I'ernpenilnres  and 
Colors  for  Hnrdeiilng.  Deicmher,  I'.KW;  Wpslmacott  Hardening  nnd 
Annealing  Kurnaee.  Mareli,  Iliii'.i;  Tlie  Heat  Treatment  of  Sleel.  April, 
1D0!1 :  Leeds  and  Ntirlhrni)  llai'denlng  and  .\niiealliig  ryrometer,  .Tune, 
HHiii;  nnd  lii^caleseerie.'  I  lis  Uelnllon  lo  Hardening,  Optober,  lUOl). 

t  Address  ;    1!0  Commonweallh    Ave.,    l)ell■(^H,    Mlcli. 


these  embraces  the  "unsaturated"  steels,  in  which  the  carbon 
content  Is  lower  than  0.S9  per  cent;  the  second,  the  "satu- 
rated" steels,  in  which  tho  proportion  of  carbon  is  exactly 
i).S9  per  cent;  and,  the  third,  the  "supcrsaturaled"  steels,  in 
whUh  the  carbon  content  is  higher  than  0.89  per  cent. 

Effect  of  Heat  Treatmont 
With  a  steel  of  a  .given  composition,  proper  heat  treatments 
may  be  applied  which,  of  themselves,  will  first  alter  in  form 
or  degree  some  of  its  specific  properties,  or  second,  prac'i- 
cally  eliminate  one  or  more  of  those,  or  third,  add  certain 
new  ones.  Physical  properties  of  size,  shape  and  ductility 
are  examples  of  the  first  case;  an  example  of 
the  second  case  is  found  in  the  heating  of 
steel  beyond  its  hardening  tem;;erature,whie'i 
takes  away  its  magnetism,  making  it  non- 
magnetic; and  an  example  if  the  third  case 
is  the  fact  that  a  greater  degree  of  hardness 
may  be  added  to  steel  by  the  process  of  hard- 
ening. In  this  connection  it  must  be  under- 
stood that,  strictly  speaking,  hardness  is  a 
relative  term  and  all  steel  has  some  hardness. 
There  are  three  general  heat  treatment  op- 
erations, so  considered;  forging,  hardening — 
with  which  this  article  will  deal — and  tem- 
pering. In  all  of  these  the  object  sought  is 
to  change  in  some  manner  the  existing  prop- 
erties of  the  steel;  in  other  words,  to  produce 
in  it  certain  permanent  conditions. 

The  controlling  factor  in  all  heat  treatment 
is   temperature.     Whether   the   operation    is 
forging,  hardening  or  tempering,  there  is  for 
any  certain  steel  and  particular  use  thereof 
a  definite  temperature  point  that  alone  gives 
the  best  results  in  working  it.     Insufficient 
temperatures    do    not    produce    the    results 
sought.       Excessive      temperatures,     either 
through  ignorance  of  what  the  correct  point 
is,  or  through  inability  to  tell  when  it  exists, 
cause  "burned"  steel;   this  is  a  common  failing,  resulting  in 
great  loss.     Very  slight  variations  from  the  proper   tempera- 
ture may  do  irreparable  damage. 

Due  to  temperature  variation  alone,  carbon  steel  may  be 
had  in  any  of  three  conditions:  first,  in  the  unhardened  or 
annealed  state,  when  not  heated  to  temperatures  above  1,350 


13D0 
1400 
1.300 

siaoo 
s.iioo 

tr 

3 

,SPEC 

MEN  RES 

■■ 

O^'EDFROM  FURN, 

CE 

OECALI 

SCENT  P 

DINT) 

\ 

r 

\ 

/ 

1 

V!l 

^LESCEN 

■  POINT 

/ 

\ 

^ 

/ 

\ 

tilOOO 

/ 

\ 

800 

/ 

\ 

/ 

\ 

700 

/ 

TIME  IMINUTCR) 


9  10 

.voi/n„.<-j,  .v.r. 


Fig.  2.    Diagram  showing  the  Relation  between  Time  and  Temperature  when 
heating  Steel,  and  the  Critical  Temperatures  of  One-point  Carbon  Steel 

degrees  F.;  second,  in  the  hardened  state,  by  heating  to  tem- 
peratures between  l,3."iO  and  1,.^)00  degrees  F. ;  third,  in  a  state 
softer  than  tho  second  though  harder  than  the  first,  when 
heated  to  teniiieratures  which  exceed  1,.'>00  degrees  F. 
The  Hardening-  Process 
The  hardening  of  a  carbon  steel  Is  the  result  of  a  change  of 
Internal  structure  which  takes  place  in  the  steel  when  heated 
properly  to  a  correct  temperature.  In  the  different  carbon 
steels  this  change,  for  practical  purposes,  is  effective  only  In 
those  in   which   the  proportion  of  carbon   is  between  0.2  per 
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cent  and  2.0  per  cent,  that  is,  between  "twenty-point"  and 
"two"  carbon  steels,  respectively. 

When  heated,  ordinary  carbon  steels  begin  to  soften  at 
about  390  degrees  F.  and  continue  to  soften  throughout  a 
range  of  310  degrees  F.  At  the  point  700  degrees  F.  practi- 
cally all  of  the  hardness  has  disappeared.  "Red  hardness"  in 
a  steel  is  a  property  which  enables  it  to  remain  hard  at  red 
heat.  In  a  high-speed  steel  this  property  is  of  the  first  im- 
portance, 1,020  degrees  F.  being  a  minimum  temperature  at 
which  softening  may  begin.  This  is  some  630  degrees  F. 
above  the  point  at  which  softening  commences  in  ordinary 
carbon  steels. 

The  process  of  hardening  a  steel  is  best  carried  out  in  a 
closed   furnace.     Of  the  many   sources   of  energy   capable   of 


heating  causes  irregular  grain  and  internal  strains,  and  may 
even  produce  surface  cracks.  Any  temperature  above  the 
"critical  point"  of  steel  tends  to  open  its  grain — to  make  it 
coarse  and  to  diminish  its  strength — though  such  a  tempera- 
ture may  not  be  sufficient  to  lessen  appreciably  its  hardness. 
Critical  Temperatures 
The  temperatures  at  which  take  place  the  previously  men- 
tioned internal  changes  in  the  structure  of  a  steel  are  fre- 
quently spoken  of  as  the  "critical  points."  These  are  differ- 
ent in  steels  of  different  carbon  contents.  The  higher  the  per- 
centage of  carbon  present,  the  lower  the  temperature  required 
to  produce  the  internal  change.  In  other  words,  the  critical 
points  of  a  high  carbon  steel  are  lower  than  those  of  a  low 
carbon   steel.     In   steels   of   the   commonly   used   carbon   con- 


Fig.  3.     Micro-photograph  (MagTiified  45  Diameters)    Fig.  4.    Micro-photograph 
of  Steel  Quenched  at  1900  Degrees  P.  of  Steel  Quenched 

producing  the  required  heat,  electricity  offers  the  most  attrac- 
tive advantages.  The  electric  resistance  furnace,  as  now  built 
in  a  variety  of  sizes  of  either  muffle  or  tube  chamber  types, 
has  one  fundamental  point  of  superiority  over  all  coal,  coke, 
gas,  or  oil-heated  furnaces.  It  is  entirely  free  from  all  prod- 
ucts of  combustion,  the  heat  being  produced  by  electrical 
resistance.  This  is  important.  It  does  away  with  the  chief 
cause  of  oxidation  of  the  heated  steel.  Further,  the  tempera- 
ture of  the  electric  furnaces  can  be  easily  and  accurately 
regulated  to,  and  maintained  uniform  at,  any  desired  point. 
When  electric  power  is  generated  for  other  purposes,  the  in- 


(Magnified  45  Diameters) 
at  1750  Degrees  F. 


Fig.  5.    Micro-photograph  (Magnified  45  Diameters) 
of  Steel  Quenched  at  1600  Degrees  F. 


tents,  there  are  two  of  these  critical  temperatures,  called  the 
decalescence  point  and  the  recalescence  point,  respectively. 

The  decalescence  point  of  any  steel  marks  the  correct  hard- 
ening temperature  of  that  particular  steel.  It  occurs  while 
the  temperature  of  the  steel  is  rising.  The  piece  is  ready  to 
be  removed  from  the  source  of  heat  directly  after  it  has  been 
heated  uniformly  to  this  temperature,  for  then  the  structural 
change  necessary  to  produce  hardness  has  been  completed. 
Heating  the  piece  slightly  more  may  be  desirable  for  either 
or  both  of  the  two  following  reasons.  First,  in  case  the  piece 
has  been  heated  too  quickly,  that  is,  not  uniformly,  this  excess 


Fig.  6.    Micro-photograph  (Magnified  45  Diameters) 
of  Steel  Quenched  at  1510  Degrees  F. 


Pig.  7.    Micro-photograph 
of  Steel  Quenched 


creased  cost  of  this  form  of  energy  for  operating  furnaces  is 
not  sufficient  to  argue  against  it.  Even  when  the  current  is 
purchased,  the  superior  quality  of  work  performed  by  this 
kind  of  furnace  frequently  more  than  offsets  the  slightly 
higher  cost  of  operation. 

In  the  actual  heating  of  a  piece  of  steel,  several  require- 
ments are  essential  to  good  hardening:  first,  that  small  pro- 
jections or  cutting  edges  are  not  heated  more  rapidly  than  is 
the  body  of  the  piece,  that  is,  that  all  parts  are  heated  at 
the  same  rate,  and  second,  that  all  parts  are  heated  to  the 
same  temperature.  These  conditions  are  facilitated  by  slow 
heating,  especially  when  the  heated  piece  is  large.  A  uni- 
form heat,  as  low  in  temperature  as  will  give  the  required 
liardness,  produces  the  best  product.     Lack  of  uniformity  in 


(Magnified  46  Diameters)       Fig.  8.    Micro-photograph  (Magnified  22  Diameters) 
at  1425  Degrees  P.  of  Steel  Quenched  at  1385  Degrees  F  .  or  5  Degrees 

above  the  Decalescence  Point 

temperature  will  assure  the  structural  change  being  complete 
throughout  the  piece.  Second,  any  slight  loss  of  heat  which 
may  take  place  in  transferring  the  piece  from  the  furnace  to 
the  quenching  bath  may  thus  be  allowed  for,  leaving  the 
piece  at  the  proper  temperature  when  quenched. 

If  a  piece  of  steel  which  has  been  heated  above  its  decal- 
escence point  be  allowed  to  cool  slowly,  it  will  pass  through  a 
structural  change,  the  reverse  of  that  which  takes  place  on  a 
rising  temperature.  The  point  at  which  this  takes  place  is  the 
recalescence  point  and  is  lower  than  the  rising  critical  temper- 
ature by  some  85. to  215  degrees.  The  location  of  these  points 
is  made  evident  by  the  fact  that  while  passing  through  them 
the  temperature  of  the  steel  remains  stationary  for  an  appre- 
ciable length  of  time.     It  is  well  to  observe  that  the  lower  of 
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Flgr.  9.  Micro-photograph  of  Steel  Quenched  at 
1380  Degrrees  F.  or  when  just  reaching  the  Decal- 
escence  Point 


these  points  does  not  manifest  itself  unless  the  higher  one 
has  been  fiist  fully  passed.  As  these  critical  points  are  dif- 
ferent for  different  steels,  they  cannot  be  definitely  known 
for  any  particular  steel  without  an  actual  determination. 
While  heating  a  piece  of  steel  to  its  correct  hardening  tem- 
perature produces  a  change  in  its  structure  which  makes 
possible  an  increase  in  its  hardness,  this  condition  is  only 
temporary  unless  the  piece  is  quenched. 

Quenching' 
The  quenching  consists  In  plunging  the  heated  steel  Into  a 
bath,  cooling  it  quiclcly.  By  this  operation  the  structural 
change  seems  to  be  "trapped"  and  permanently  set.  Were  It 
possible  to  make  this  cooling  instantaneous  and  uniform 
throughout  the  piece,  it  would  be  perfectly  and  symmetrically 
hardened.  This  condition  cannot,  however,  be  realized,  as 
ttie  rate  of  cooling  is  affected  both  by  the  size  and  shape  of 
the  treated  piece;  the  bulkier  the  piece,  the  larger  the  amount 

of  heat  that 
must  be  trans- 
ferred to  the 
surface  and 
there  dissipated 
through  the 
cooling  bath; 
the  smaller  the 
exposed  surface 
in  comparison 
with  the  bulk, 
the  longer  will 
be  the  time  re- 
quired for  cool- 
ing. Remember- 
ing  that  the 
cooling  should 
be  as  quickly  ac- 
complished as  possible,  the  bath  should  be  amply  large  to 
dissipate  the  heat  rapidly  and  uniformly.  Too  small  a  quench- 
ing bath  will  cause  much  loss,  due  to  the  resulting  irregular 
and  slow  cooling.  To  insure  uniformly  quenched  products, 
the  temperature  of  the  bath  should  be  kept  constant,  so  that 
successive  pieces  immersed  in  it  will  be  acted  upon  by  the 
same  quenching  temperature.  Running  water  is  a  satisfac- 
tory means  of  producing  this  condition. 

The  composition  of  the  quenching  bath  may  vary  for  differ- 
ent purposes,  water,  oil  or  brine  being  used.  Greater  hard- 
ness is  obtained  from  quenching,  at  the  same  temperature,  in 
salt  brine  and  less  in  oil,  than  is  obtained  by  quenching  in 
water.  This  Is  due  to  a  difference  in  the  heat-dissipating 
power  possessed  by  these  substances.  Quenching  thin  and 
complicated  pieces  in  salt  brine  is  unsafe  as  there  is  danger 
of  the  piece  cracking,  due  to  the  extreme  suddenness  of  cool- 
ing thus  produced. 

In  actual  shop  work  the  steel  to  be  hardened  is  generally 
of  a  variety  of  sizes,  shapes  and  compositions.  To  obtain  uni- 
formity both  of  heating  and  of  cooling,  as  well  as  the  correct 
limiting  temperature,  the  peculiarities  of  each  piece  must  be 
given  consideiation  in  accordance  with  the  points  outlined 
above.  In  other  words,  to  harden  all  pieces  in  a  manner  best 
adapted  to  but  one  piece  would  result  In  inferior  quality  and 
possible  loss  of  all  except  this  one.  Each  different  piece  must 
be  treated  Individually  in  a  way  calculated  to  bring  out  the 
best  results  from  it. 

Theory  of  Critical  Points 

The  presence  of  the  critical  points  in  the  heating  and  cool- 
ing of  a  piece  of  steel  is  a  phenomenon.  The  most  reasonable 
explanation  is  as  follows: 

While  heating,  the  steel  uniformly  absorbs  heat.  Up  to 
the  decalescence  point  all  of  the  energy  of  this  heal  is  exerted 
in  raising  the  temperature  of  the  piece.  At  this  point,  the 
heat  taken  on  by  the  steel  Is  expended,  not  in  raising  the  tem- 
perature of  the  piece,  but  in  work  which  produces  the  inter- 
nal changes  here  taking  place  between  the  carbon  and  the 
iron.  Hence,  when  the  heat  added  is  used  in  this  manner, 
the  temperature  of  the  piece,  having  nothing  to  increase  it, 
remains  statianary,  or,  owing  to  surface  radiation,  may  even 
fall  slightly.     After  the  change  Is  complete,  the  added  heat  is 


again  expended  In  raising  the  temperature  of  the  piece,  which 
increases  proportionally. 

When  the  piece  has  been  heated  above  the  decalescence 
l)oInt  and  allowed  to  cool  slowly,  the  process  is  reversed.  Heat 
is  then  radiated  from  the  piece.  Until  the  recalescence  point 
is  reached,  the  temperature  falls  uniformly.  Here  the  Inter- 
nal relation  of  the  carbon  and  iron  Is  transformed  to  its  origi- 
nal condition,  the  work  required  to  do  this  being  converted 
into  heat.  This  heat,  set  free  in  the  steel,  supplies,  for  the 
moment,  the  equivalent  of  that  being  radiated  from  the  sur- 
face, and  the  temperature  of  the  piece  ceases  falling  and  re- 
mains stationary.  Should  the  heat  resulting  from  the  inter- 
nal changes  be  greater  than  that  of  surface  radiation,  the 
resulting  temperature  of  the  piece  will  not  only  cease  falling 
but  will  obviously  rise  slightly  at  this  point.  In  either  event 
the  condition  exists  only  momentarily,  but  when  the  carbon 
and  iron  constituents  have  resumed  their  original  relation,  the 
internal  heating  ceases,  and  the  temperature  of  the  piece  falls 
steadily,  due  to  surface  radiation. 

Apparatus  for  Determining  the  Critical  Point 

From  the  foregoing  sections  it  is  evident,  first,  that  there 
is  a  definite  temperature  at  which  any  carbon  steel  should  be 
hardened,  and,  second,  that  there  results  great  loss,  both  of 
labor  and  material,  unless  the  hardening  is  carried  out  at 
this  temperature.  The  actual  shop  problem  thus  presented  is 
to  determine  readily  and  accurately  the  correct  hardening 
temperature  for  any  carbon  steel  that  may  be  in  use.  This 
can  be  done  by  the  use  of  various  types  of  pyrometers;  the 
apparatus  Illustrated  in  Fig.  1,  which  is  made  by  the  Hoskina 
Mfg.  Co.,  of  Detroit,  Mich.,  is  well  adapted  for  the  purpose. 
This  apparatus  consists  of  a  small  electric  furnace  in  which 
to  heat  a  specimen  of  the  steel  to  be  tested,  and  a  special 
thermo-couple  pyrometer  for  indicating  the  temperature  of 
this  specimen  throughout  Its  range  of  heating.  The  speci- 
men itself  should  be  properly  shaped  for  clamping  to  the 
thermo-couple. 

The  furnace  may  be  operated  on  either  alternating  or  direct 
current  circuits.  The  furnace  chamber  is  2 1/16  inches  in 
diameter  and  2%  inches  deep.  Heat  is  produced  by  means 
of  the  resistance  offered  to  the  passage  of  an  electric  cur- 
rent through  the  "resistor"  or  heating  element  w-hich  in  the 
form  of  wire  is  wound  in  close  contact  with  the  chamber 
lining.  The  furnace  is  designed  so  that  it  can  be  used  on 
standard  lighting  circuits  to  which  ready  connection  Is  made 
with  a  twin  conductor  cord  and  lamp  plug.  In  operation.  It 
consumes  3%  amperes  at  110  volts,  and  is  capable  of  produc- 
ing a  chamber  temperature  of  1,830  degrees  F.,  which  Is  con- 
siderably higher  than  required  for  a  carbon  steel. 

The  pyrometer  consists  of  a  thermo-couple,  connecting  leads 
and  Indicating  meter.  The  thermo-couple  is  of  small  wire 
so  as  to  respond  quickly  to  any  slight  variation  In  tempera- 
ture. The  welded  end  of  this  couple  is  slightly  flattened  to 
enable  a  good  contact  between  it  and  the  steel  specimen.  The 
meter  is  portable  and  indicates  temperatures  up  to  2,.'J52  de- 
grees F. 

The  specimen  of  the  steel  to  be  tested  should  be  small,  so 
as  to  heat  quickly  and  uniformly.  A  well-formed  specimen  is 
made  with  two  duplicate  parts,  each  I14  Inch  long  x  li.  inch 
wide  x  14  inch  thick.  The  pieces  are  clamped  by  means  of 
two  %-inch  bolts,  one  on  each  side  of  the  welded  part  of  the 
extreme  end  of  the  thermo-couple.  Care  is  taken  to  form  a 
tight  contact,  though  not  to  cause  an  undue  strain  on  the  cou- 
ple. The  dimensions  here  given  for  the  test  specimen  are  not 
essential,  though  convenient;  any  pieces  which  will  permit 
of  tight  contact  with  the  thermo-couple  and  of  readily  heating 
in  furnace  chamber,  may  be  used. 

With  the  specimen  fastened  to  the  couple  as  just  described, 
the  furnace  Is  connected  in  circuit  and  the  cover  placed  over 
the  chamber  opening.  The  temperature  within  the  chamber 
rises  steadily.  When  it  becomes  1,700  degrees  F.  the  end  of 
the  couple,  with  specimen  attached,  is  inserted  in  the  cham- 
ber. The  steel  specimen  rapidly  heats,  Its  temperature 
being  constantly  the  same  as  that  of  the  welded  junction  of 
the  thermo-couple,  due  to  the  intimate  contact  between  them. 
This  temperature,  indicated  by  the  meter,  will  rise  uniformly 
until  the  decalescence  point  of  the  steel  tested  is  reached.     .-Vt 
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this  temperature  the  indicating  needle  of  the  meter  becomes 
stationary,  the  added  heat  being  consumed  by  internal 
changes.  These  changes  completed,  the  temperature  again 
rises,  the  length  of  the  elapsed  period  of  time  depending  upon 
the  speed  of  heating.  With  the  furnace  temperature  kept 
nearly  constant  at  the  initial  point,  here  given  as  1,700  degrees 
F.,  this  "speed  of  heating"  will  be  such  as  to  allow  of  readily 
observing  the  pause  in  motion  of  the  needle.  The  tempera- 
ture at  which  this  occurs  should  be  carefully  noted. 

To  obtain  the  lower  critical  point,  the  temperature  of  the 
piece  is  first  raised  above  the  decalescence  point  by  about 
105  degrees  T".  In  this  condition  it  is  removed  from  the  fur- 
nace and  rested  on  top  to  cool.  The  decrease  of  temperature 
Is  at  once  noticeable  by  the  fall  of  the  meter  needle.  At  a 
temperature  somewhat  below  the  decalescence  point,  varying 
with  the  composition  of  the  steel,  as  previously  mentioned, 
there  is  again  a  noticeable  lag  in  the  movement  of  the  needle. 
The  temperature  at  which  the  movement  ceases  entirely  is  the 
recalescence  point.  Immediately  following  there  may  occur 
a  slight  rising  movement  of  the  needle,  as  previously  ex- 
plained. 

During  these  intervals  of  temperature  lag,  both  during  the 
heating  and  cooling  of  the  steel,  there  may  occur  a  small  fluc- 
tuation in  the  temperature.  In  order  to  get  results  that  are 
comparable,  a  definite  point  in  each  of  these  intervals  should 
be  considered  each  time  a  test  is  made.  Hence,  both  the 
decalescence  and  recalescence  temperatures  are  taken  as  the 
points  at  which  the  needle  first  becomes  stationary.  As  all 
operations  of  heat  treatment  of  a  steel  center  around  its  criti- 
cal point,  the  importance  of  knowing  these  exactly  is  realized; 
to  make  certain,  each  test  should  be  checked  by  a  second  read- 
ing. The  time  required  for  this  is  small.  A  close  agreement 
of  two  succeeding  readings  will  give  assurance  of  the  correct- 
ness of  the  determination. 

Results  Obtained  from  Sample  Specimens 
In  order  to  show  graphically  the  necessity  of  working  car- 
bon steels  at  the  proper  temperature  points,  a  series  of  speci- 
men pieces  of  the  same  steel  were  treated  at  different  tem- 
peratures. The  steel  used  contained  exactly  1  per  cent  car- 
bon, that  is,  it  was  a  "one-point"  steel.  A  number  of  test 
specimens  were  made  of  this  from  adjacent  parts  of  the  same 
bar. 

First  the  critical  points  of  this  steel  were  determined.  Tem- 
peratures were  recorded  throughout  both  the  heating  and 
cooling.  In  the  diagram.  Fig.  2,  these  values  have  been  plot- 
ted. The  curve  shows  grapically  the  location  of  the  critical 
points,  and  also  the  slight  fall  or  rise  of  temperature,  as  the 
case  may  be. 

With  this  data  obtained,  seven  specimens  of  the  same  steel 
were  heated,  in  the  electric  furnace,  each  to  a  different  tem- 
perature. As  these  pieces  were  removed  from  the  furnace  they 
were  immediately  quenched  in  water.  The  temperature  of 
the  quenching  bath  was  held  constant  at  4.5  degrees  F.  The 
hardened  pieces  were  then  broken  at  right  angles  and  the  frac- 
tured surface  of  each  was  photographed  under  a  microscope. 
These  photographs  are  reproduced  in  Figs.  3  to  9  in  the  same 
size  as  the  originals.  Due  to  magnification,  the  first  five  of 
these  engravings  represent  a  circular  area,  the  actual  diameter 
of  which  is  but  0.05  inch;  while  the  piece  illustrated  in  Fig.  8 
is  of  0.1  inch  diameter. 

An  inspection  of  these  shows  at  once  the  serious  effects  on 
its  structure,  and  hence  on  its  strength,  of  overheating  a 
piece  of  steel.  The  micro-photograph  of  specimen  No.  1,  Fig. 
3,  shows  a  very  badly  "burned"  steel,  as  is  evidenced  by  the 
extreme  coarseness  of  its  grain.  Specimen  No.  2,  Fig.  4.  hard- 
ened at  150  degrees  F.  lower  temperature,  shows  less  coarse- 
ness, but  is  still  badly  "burned."  The  succeeding  specimens. 
Figs.  5,  6  and  7,  show  a  gradual  improvement,  as  the  tempera- 
ture at  which  they  were  hardened  approaches  the  decalescence 
point  of  the  steel.  Specimen  No.  6,  Fig.  8,  was  quenched  just 
after  the  hardening  change  in  its  structure  had  become  com- 
plete, at  5  degrees  F.  above  the  critical  temperature.  The 
very  fine  grain  and  closely  woven  texture  of  this  fracture 
show  a  properly  hardened  steel,  one  which  has  both  the  de- 
sired hardness  and  the  maximum  tensile  strength. 


Specimen  No.  7,  Fig.  9,  was  hardened  just  as  the  tempera- 
ture reached  the  decalescence  point.  This  shows  clearly  the 
direction  in  which  the  hardening  moves,  namely,  from  the 
exterior  toward  the  interior.  This  woulu  naturally  be  ex- 
pected as  the  temperature  of  the  surface,  which  is  exposed 
directly  to  the  source  of  heat,  reaches  the  critical  point  first. 
This  illustration  shows  that  the  structural  change  has  been 
completed  only  in  the  surface  layer  of  the  specimen.  Here 
the  grain  is  fine  and  the  steel  hardened,  \\hile  the  interior  is 
still  in  the  unhardened  state.  This  condition  indicates  the 
necessity  of  heating  the  piece  uniformly. 

While  1,900  degrees  F.,  the  temperature  at  which  the  Speci- 
men No.  1,  Fig.  3,  was  hardened,  represents,  of  course,  a  very 
excessive  heat,  yet  it  is  not  infrequent  that  carefully  ma- 
chined parts  are  ruined  by  overheating  even  to  this  degree. 
The  practice  of  guessing  at  hardening  temperatures  can  only 
result  in  uncertainty. 

Conclusions 

The  hardening  of  carbon  steels  for  highest  quality  and 
greatest  saving  entails,  then,  three  things.  First,  a  definite 
knowledge  of  what  constitutes  the  correct  temperature  at 
which  to  harden  the  steel.  The  second  point  necessitates  a 
positive  means  of  accurately  determining  this  hardening  tem- 
perature for  any  carbon  steel.  The  third  consideration  is 
that  the  correct  hardening  temperature,  once  determined,  is 
actually  carried  out  in  the  hardening  work.  A  simple  and 
effective  way  of  doing  this  is  by  checking  the  temperature  of 
the  hardening  furnace  by  means  of  a  pyrometer.  When  there 
is  a  large  quantity  of  work  to  be  hardened,  economy  dictates 
a  permanent  installation  of  pyrometers.  The  convenience  of 
such  installations  is  manifest.  A  thermo-couple  is  placed  in 
each  furnace.  A  number  of  these,  from  three  to  sixteen,  de- 
pending upon  individual  conditions,  are  connected  by  wire 
leads,  through  a  selective  switch  to  one  meter.  By  a  turn 
of  the  switch,  the  temperature  of  any  furnace  may  be  read 
at  once  from  the  meter.  This  makes  it  possible  for  the  fore- 
man to  know  definitely,  at  a  single  point,  the  temperatures 
of  all  of  the  hardening  furnaces  in  use. 

*  *     * 

An  aerial  exhibition  was  opened  in  the  Grand  Palais.  Paris, 
the  last  Saturday  in  September.  Some  thirty  full-sized  aero- 
planes were  exhibited  in  addition  to  a  dirigible  airship  and 
several  balloons.  There  was  a  striking  likeness  between  all  the 
heavier-than-air  machines  exhibited.  Of  course,  two  types  were 
represented,  the  mono-  and  the  bi-plane,  but  the  Bleriot  machine 
is  the  obvious  prototype  of  nearly  all  the  monoplanes,  while 
all  the  biplanes  show  important  features  of  either  the  Wright, 
Farman  or  Voisen  branches  of  the  biplane  family.  There  were 
considerably  more  monoplanes  than  biplanes  displayed,  possibly 
because  of  the  success  of  Bleriot's  cross-channel  trip,  and, 
perhaps,  also  on  account  of  the  greater  simplicity  and  cheap- 
ness of  construction.  Improvements  are  noted  in  the  mono- 
planes, but  no  noteworthy  improvements  are  visible  over  the 
already  tested  types  of  the  biplanes. 

*  *     * 

The  importance  that  engineering  will  play  in  the  future  in 
the  destruction  of  harmful  insects  is,  to  some  extent,  indicated 
by  the  experiments  which  have  been  carried  out  with  great 
success  at  Zittau,  Germany.  According  to  the  Scientific  Ameri- 
can, the  beam  from  a  searchlight  mounted  on  the  roof  of  the 
municipal  electric  light  plant  was  played  upon  a  forest  several 
miles  distant,  and  the  moths  to  be  destroyed  came  fluttering 
up  the  beam  in  swarms  to  the  light,  behind  which  was  the 
intake  of  a  powerful  suction  blow-er.  The  moths  were  drawn 
in  by  the  suction  and  exhausted  into  a  wire  net  cage  which 
was  removed  as  often  as  filled.  In  one  single  night  140  pounds 
of  moths  representing,  by  numbers,  some  400,000  were  de- 
stroyed in  this  way. 

*  *     * 

A  treaty  has  been  made  between  the  United  States  and 
Canada  limiting  the  total  amount  of  water  that  may  be  taken 
for  power  purposes  at  Niagara  Falls.  According  to  this 
treaty  the  power  companies  on  the  Canadian  side  are  limited 
to  36,000  cubic  feet  per  second,  and  those  on  the  American 
side  to  20,000  cubic  feet.  The  average  total  discharge  of  the 
Niagara  river  is  250,000  cubic  feet  per  second. 
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SOME  INTERESTING  CAM  CONSTRUCTIONS" 

KDWARD  PERSON! 

Wlii'ii  ih'signlng  automatic  iiuichines  that  are  more  or  less 
com  plicated,  It  Is  not  always  possible  to  avoid  the  use  of  cams 
III  order  to  accomplish  the  work  lor  which  the  machine  Is  In- 
tended. When  several  cams  are  to  be  us(>d  on  the  same  machine, 
it  Is  nectssary  to  malie  up  a  cam  chart  from  which  the  de- 
signer works  when  laying  out  the  cams.  This  chart  should 
give  the  stroke  required  for  the  mechanism  and  indicate  what 
part  of  tlie  revolution  of  the  cam  shaft  is  required  to  produce 
the  required  stroke,  as  well  as  the  period  of  rest.  These 
quantities  are  given  in  degrees. 

Fig.  1  shows  a  cam  chart  for  two  cams,  the  curves  being 
crank-motion  curves.  The  first  cam,  starting  at  zero,  moves 
the  mechanism  operated  three  inches,  while  turning  90  de- 
grees. There  is  then  a  rest  or  dwell  for  180  degrees,  and  a 
return  movement   in   the   remaining  90   degrees.     The  mech- 


the  points  of  tlie  curve.  It  is  of  importance  that  tliese  curves 
bo  correctly  constructed,  as  this  provides  for  a  smooth  move- 
ment of  the  mechanism  at  any  point  during  the  revolution  of 
the  cam.  Of  course,  these  curves  do  not  need  to  be  cranli- 
motion  curves,  but  can  be  changed  to  suit  conditions. 

Figs.  2  and  3  show  the  constructions  of  cams  laid  out  from 
the  first  cam  chart  c\irve  in  Fig.  1.  These  cams  are  working 
positively  in  eillier  direction.  The  construction  in  Fig.  2  con- 
sists of  a  grooved  cam  A,  and  a  yoke  B  forked  over  the  hub 
of  the  cam  and  carrying  the  roller  C,  placed  in  the  groove. 
When  revolving  the  shaft,  the  yoke,  guided  by  a  bushing  at  D, 
will  move  back  and  forth  three  inches  in  a  straight  line.  For 
laying  out  the  cam  proceed  as  follows:  Set  off  from  the  zero 
point  on  the  cam  in  a  direction  opposite  to  that  in  which  the 
cam  revolves,  90  degrees,  and  from  this  point  set  off  180  de- 
grees, and  then  another  90  degrees,  wliich  brings  us  back  to 
the  starting  point.  Determine  the  highest  and  lowest  points 
on  the  cam,  which  in  this  case  are  located  8  and  11  Inches 
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Cam  Charts  and  Different 

anism  operated  by  the  second  cam  rests  until  the  cam  has 
turned  90  degrees;  the  cam  then  imparts  a  motion  of  2^^ 
Inches  from  90  to  140  degrees.  There  is  then  a  dwell  for  50 
degrees,  a  return  motion  during  70  degrees,  and  finally  a  100- 
degree  dwell  on  the  low  point  of  the  caln. 

The  crank-motion  curves  on  the  cam  chart  are  constructed 
as  fcillows:  Set  off  the  stroke  of  the  mechanism,  three  inches 
in  the  first  case,  and  two  and  a-half  inclies  In  the  second. 
Construct  a  half-circle  with  the  length  of  the  stroke  as  diam- 
eter, and  divide  tlie  half-circle  into  a  certain  number  of  equal 
parts.  Also  divide  the  length  representing  the  drop  and  rise 
Into  the  same  number  of  equal  parts  as  that  into  which  the 
half-circle  has  been  divided.  Then  draw  lines  from  the  divid- 
ing points  as  shown  in  Fig.  1.    The  intersecting  points  will  be 

•  Kdi-  lulUltloiinl  In  forinii  I  Ion  on  this  niui  kindred  snhjccls,  soo 
"Mptliiiil  of  I.ujinpr  "111  imd  CiiUlnK  Ciiriis,"  Maciiinkkv.  October, 
liMIK,  and  olhpr  articles  there  referred  lo.  See  also  Machinury's 
UefereiH'e  Series  No.  !1,  "Desljmhig  and  Cnlllng  Cnms." 

t.Vddiesa:     4.S8  I'Mfty-elBhlh   St.,  nrooklyn,  N.   Y. 


Methods  of  Laying  Out  Cams 

from  the  center  respectively.  Set  oft  at  the  lowest  point  (as 
shown  at  the  top  of  the  cam  in  Fig.  2)  the  radius  of  the  roller 
and  the  stroke  of  the  cam,  which  latter,  of  course,  Is  the 
same  as  the  difference  between  the  highest  and  lowest  points. 
Draw  a  half-circle  having  the  stroke  for  its  diameter,  as 
shown,  divide  the  circumference  of  the  half-circle  into  the 
given  number  of  equal  parts,  and  draw  perpendiculars  from  the 
division  points  to  the  diameter  or  base  line.  Then  divide  the 
angles  for  the  rise  and  the  drop  into  the  same  number  of 
divisions  as  that  of  the  half-circle,  and  draw  radii  to  the 
division  points  from  the  center  of  the  cam.  From  the  points 
where  the  perpendiculars  intersect  the  base  line  draw  circular 
arcs  with  the  center  of  the  cam  shaft  as  a  center  until  the  ares 
intersect  the  corresponding  angular  division  lines.  Take  tlie 
points  of  intersection  lor  centers  and  draw  circles  having  a 
diameter  equal  to  the  roller  diameter.  The  line  tangent  to 
these  circles  is  the  true  crank-motion  curve. 
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The  second  cam  construction.  Fig.  3,  consists  of  two  cams 
A  and  C,  one  on  each  side  ot  the  yoke  B,  and  two  rollers  E 
and  F  mounted  on  each  side  of  the  yoke.  The  yoke  in  this 
case  is  also  forked  over  the  hub  of  the  cams  and  guided  at  D. 
The  cam  curve  for  the  top  cam  is  identical  with  the  inner 
curve  in  Fig.  2,  and  is  laid  out  in  the  same  manner,  as  is 
also  the  rise  and  the  drop  for  the  bottom  cam.  The  only 
difference  is  that  when  the  top  cam  has  a  dwell  on  the  high 
point  the  bottom  cam  has  a  dwell  on  the  low  point,  and  vice 
versa.   This,  of  course,  Insures  a  positive  movement  both  ways. 

Fig.  4  shows  another  cam  construction  laid  out  from  the 
second  chart  in  Fig.  1.  It  consists  of  only  one  cam,  a  lever 
and  a  roller.  This  construction  is  positive  only  one  way  and 
must  be  actuated  by  a  spring  for  returning,  but  it  can  be 
arranged  to  work  positively  by  making  a  three-arm  lever,  a 
return  cam  and  a  return  cam  roller.  The  point  illustrated 
in  Fig.  4  is  the  variation  of  the  angles  of  the  cam,  as  com- 
pared with  those  of  the  cam  charts,  due  to  the  rise  and  the 
drop  of  the  roller  on  the  end  of  its  lever.  Instead  of  turning 
the  cam  shaft  in  the  direction  indicated  by  the  arrow,  assume 
that  we  swing  the  center  of  the  lever  pivot  in  a  circle  around 
the  center  of  the  cam,  but  in  the  opposite  direction  to  the 
cam  motion.  To  lay  out  the  cam,  we  must  first  assume  the 
length  of  the  lever,  the  stroke  of  the  cam,  and  the  highest 
and  the  lowest  points  on  it.  The  center  of  the  lever  pivot,  at 
the  start,  will  be  at  zero  on  the  cam  chart,  and  the  center 
of  the  roller  will  be  at  zero  on  the  cam.  From  the  zero  of 
the  lever  pivot,  Fig.  4,  set  off  90  degrees  for  the  dwell  on  the 
low  point,  50  degrees  for  the  rise,  50  degrees  for  the  dwell 
on  the  high  point,  70  degrees  for  the  drop,  and  then  100  de- 
grees for  another  dwell  on  the  low  point.  Draw  radii  from 
the  center  of  the  cam  shaft  to  each  of  these  divisions.  Take 
the  points  where  these  radii  intersect  the  circle  along  which 
the  center  of  the  lever  pivot  moves,  as  centers  for  circular 
arcs  having  the  roller  arm  AA'  for  radius,  as  shown  at  BB'. 
CC,  DD'  and  EE'.  Then  set  off,  from  the  center  of  the  cam 
shaft,  a  distance  equal  to  the  radius  of  the  cam  plus  the 
radius  of  the  cam  roller  at  each  of  these  places  (at  B'  the 
distance  set  oif  would  be  8  +  2%;  at  C"  IOV3+214,  etc.).  The 
points  of  intersection  between  these  distances  and  the  arcs 
struck  with  radii  BB',  CC,  etc.,  are  used  for  centers  for 
circles  having  a  diameter  equal  to  that  of  the  cam  roller.  Now 
it  will  be  seen  by  measuring  with  a  protractor,  that  where 
the  dwell  occurs  the  angle  of  the  cam  will  be  the  same  as 
the  angle  on  the  cam  chart,  but  where  a  rise  or  a  drop  takes 
place  the  angles  will  be  different.*  In  the  present  case,  the 
50-degree  rise  on  the  cam  chart  and  of  the  cam  lever  will  be 
about  53  degrees  on  the  cam,  and  the  70  degrees  drop  on  the 
cam  chart  will  be  about  67  degrees  on  the  cam.  This  is  of 
importance  when  several  movements  are  used,  and  one  move- 
ment starts  immediately  after  another  in  such  a  relation  that 
one  must  come  to  rest  before  another  starts.  The  curves  for 
the  cam  can  be  laid  out  in  a  manner  similar  to  that  explained 
in  Fig.  2. 

•  *     • 

"A  full  conception  of  infinity  is  impossible  to  the  finite 
mind,"  said  the  learned  professor  to  his  class,  "and  it  is 
doubtful  if  an  approach  to  it  even  is  possible,  but  to  illustrate 
in  terms  that  will  convey  to  your  minds  something  of  its 
immensity,  let  us  consider  infinite  time.  Suppose  that  the 
highest  peak  in  the  Himalayas  were  a  solid  diamond  moun- 
tain and  that  an  eagle  came  to  it  to  sharpen  his  beak  once 
in  a  hundred  years.  In  the  lapse  of  untold  billions  of  cen- 
turies that  diamond  mountain  undoubtedly  would  be  worn 
away  to  dust.  That  is  an  illustration  of  finite  time  of  great 
duration,  but  great  as  it  is  we  cannot  use  it  as  a  'time-stick' 

to  gage  eternity." 

#  *     * 

In  a  recent  address  on  Business  English  at  Tufts  College, 
Walter  B.  Sncw>  publicity  engineer,  of  Boston,  chose  the  mod- 
ern advertisement  in  its  display  of  force,  terseness,  knowledge 
of  subject  and  consideration  of  the  person  addressed,  as  typical 
of  the  elements  to  be  embodied  in  commercial  intercourse  and 
in  technical  reports,  articles,  etc. 


THE  McKINLBY  MANUAL  TRAINING  SCHOOL, 
"WASHINGTON,  D.  C* 

aEORGE  ■W.  BUNDERT.ANDt 

The  subject  of  industrial  education  is  becoming  more  and 
more  important  throughout  the  United  States.  It  is  now 
recognized  that  the  training  of  the  hand  and  mind  together 
confers  far  greater  benefits  than  the  training  ot  either  separ- 
ately. The  object  of  industrial  education  is  not  necessarily 
that  a  boy  or  girl  who  has  passed  through  the  manual  training 
school  must  follow  any  of  the  trades  or  vocations  of  which 


Fig.  1.     View  of  Machine  Shop,  McKlnley  Manual  TralniDg  School. 
Washington,  D.  C. 

they  have  acquired  some  knowledge;  but  education  of  this  kind 
gives  them  a  broader  view  of  the  advantages  of  a  trained  hand 
in  combination  with  a  trained  mind,  and  it  aids  them  in  deter- 
mining for  themselves  what  they  are  best  adapted  for.  Nearly 
all  of  the  largest  cities  in  the  United  faia^es  now  have  manual 
training  or  technical  high  schools,  where  regularly  prescribed 
courses  are  followed,  while  in  small  communities  the  idea  is 
carried  out  to  some  extent,  even  it  sometimes  on  a  reduced 
scale. 

Among  the  foremost  manual  training  schools  in  the  country 
is  the  McKinley  Manual  Training  School  of  Washington,  D.  C. 
The  school-building  is  strictly  fireproof  and  contains  seventeen 
class-rooms,   besides   three   rooms   devoted   to   chemistry,   five 


•  For  a  more  thorough  explanation  of  this  Iiind  of  cam  construction 
see  Machinery,  October,  190S  :  Method  of  Laying  Out  and  Cutting 
Cams. 


Fig.  2.     Another  Interior  of  the  -Machine  Shop 

rooms  to  physics,  four  rooms  to  free-hand  drawing,  two  rooms 
to  domestic  art,  four  rooms  to  domestic  science,  four  rooms 
to  mechanical  drawing,  one  library,  one  assembly  hall  w'ith  a 
seating  capacity  of  700,  one  art  metal  shop,  one  machine  shop, 
one  forge  shop,  two  carpenter  shops,  one  engineering  labora- 
tory, one  shower  bath-room,  and  the  necessary  lavatories,  etc. 
The  very  names  by  which  these  rooms  are  designated  suggest 
the  purposes  for  which  they  are  used,  but  a  long  and  detailed 

*  For  additional  articles  on  this  and  Idndred  subjects  previoupl.v 
puiilished  in  MiCHiNEitv.  see  issue  of  September,  1907,  Education  tor 
Industrial  Workers,  and  the  articles  there  referred  to.  „,     .    • 

T  Head  Instructor  ot  machine  shop  work.  McICinley  Manual  Training 
School,  Washington,  D.  C. 
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description  would  be  loqiiii-ed  lo  cunvcy  an  adequato  idea  of 
their  ooniplote  and  substantial  equipment. 

Three  courses  of  study  are  provided.  A  general  scientific 
course,  a  technical  preparatory  course  tbotli  requiring  four 
years),  and  a  special  teclinical  course,  requiring  two  years. 
In  connection  with  the  manual  training  work,  there  Is  given  a 
thorough  course  In  English,  French,  German,  physics,  chem- 
istry and  mathematics.  The  part  of  the  course  which  Is  ol 
esi>ecial  interest  to  the  readers  of  M.vciiineuy,  Is  the  machine 
shop  course.  This  includes  instruction  in  tlie  use  of  measur- 
ing instruments  and  tools,  and  as  tltorough  a  course  as  possible 
In  bench,  vise  and  floor  work,  drill  press,  lathe,  planer,  sliaper, 
milling  nuichine  and  grinding  machine  work,  as  well  as  in- 
struction in  the  first  principles  of  gearing. 

The  scliool  has  its  own  plant  for  power,  heat,  light  and 
ventilation.  The  equipment  consists  of  four  Heine  safety  boil- 
ers of  75  horse-power  each;  one  Ames  high-speed,  direct con- 


drlU   grinder,   motor- 


An  Exhibit  of  Work  made  by  the  Students  In  the  McKinley 
Manual  Training  School 

neoted  engine  of  150  horse-power  with  a  Westinghouse  direct- 
current  100  K.  W.  generator,  125  volts,  800  amperes,  200 
R.  P.  yi.;  one  American  Ball  engine  and  generator,  50  horse- 
power, 125  volts,  230  amperes,  323  R.  P.  JI.;  one  General  Elec- 
tric engine  and  generator,  SO  horse-power,  125  volts,  400  amperes, 
400  R.  P.  M.;  one  Johnson  temperature  regulator;  one  Coch- 
rane feed  water  heater  and  return  tank;  two  steam  pumps 
for  the  boilers;  two  Sturtevant  fans  connected  direct  to  motors, 
each  16  horse-power,  110  volts,  114  amperes,  975  R.  P.  M.;  one 
Westinghouse  15  horse-power  steam  turbine  driving  a  centri- 
fugal pump. 

The  equipment  of  the  machine,  forge  and  carpenter  shops  will 
no  doubt  be  of  interest  and -value  to  others  Interested  in  the 
equipment  of  manual  training  schools.  The  following  is  a  list 
of  the  machinery  in  the  machine  shop: 

One  16-inch — 10-foot  Pratt  &  Whitney  new  model  engine 
lathe,  motor-driven. 

Two  14-inch — 6-foot  Pratt  &  Whitney  tool-room  engine  lathes, 
motor-driven. 

One  16-inch — 6-foot  Hendey  geared  head  engine  lathe,  motor- 
driven. 

Two  14-inch — 6-foot  F.  E.  Reed  geared  head  engine  lathes, 
motor-driven. 

Four  14-inch — 6-foot  F.  B.  Reed  engine  lathes,  belt-driven. 

Six  12-inch — 5-foot  F.  E.  Reed  engine  lathes,  belt-driven. 

One  14-inch — 6-foot  Hendey  engine  lathe,  belt-driven. 

Four  12-inch — 5-foot  Hendey  engine  lathes,  belt-driven. 

One  No.  1  Brown  &  Sharpe  universal  milling  machine,  belt- 
driven. 

One  Xo.  3  Brown  &  Sharpe  universal  milling  machine,  belt- 
driven,  -with  all  attachments. 

Three  16-lnch  Stockbridge  shapers,  latest  type,  motor-driven. 

Three  Xo.  Hi  Brown  &  Sharpe  universal  milling  machines, 
motor-driven,  with  all  attachments. 

One  16-lnch  Potter  &  Johnston  shaper,  belt-driven. 

One  36-inch — 6-foot  Pease  planer,  belt-driven. 

One  24-incli  Prentice  drill  press,  belt-driven. 

One  22V.l>-ln(h  Willey  drill  press,  motor-driven. 

One  12-inch  Willey  sensitive  drill  press,  motor-driven. 


One   Wllmarth   &   Morman   "Yankee" 
driven. 

One  Xo.  3  Brown  &  Sharpe  cutter  and  reamer  grinder,  motor- 
driven. 

One  Xo.  2A  Landis  universal  grinding  machine,  motor- 
driven. 

Two  Willey  tool  grinding  machines,  motor-driven. 

One  Walker  "Globe"  grinding  machine,  belt-driven. 

One  Hisey  center  grinder,  motor-driven. 

One  Willey  center  grinder,  motor-driven. 

One  Pratt  &  Whitney  centering  machine,  motor-uriven. 
.   One  Higley  metal  saw,  motor-driven. 

One  Chicago  gas  furnace. 

One  Greenerd  arbor  press. 

One  L.  S.  Starrett  display  cabinet. 

One  Brown  &  Sharpe  display  cabinet. 

One  "Pike"  oilstone  display  cabinet. 

The  shop  is  equipped  with  the  necessary  benches  and  vises. 
Tlie  tool-room  is  stocked  with  a  full  line,  from  a  hack-saw  to 
a  micrometer,  including  the  Pratt  &  Whitney  Co.'s  small  tools. 
The  check  system  is  used.  The  stock-room  is  furnished  wilu 
"New  Britain"  metal  racks  and  metal  shelving.  It  makes  the 
most  complete  and  non-combustible  arrangement  that  can  be 
found.  The  Higley  metal  saw  is  placed  in  the  stock-room  to 
give  greater  convenience  in  handling  material. 

The  carpenter  shop  has  a  stock-  and  tool-room  and  a  full 
line  of  tools  as  follows: 

Thirty-six  Oliver  lathes,  motor-driven. 

One  Oliver  band-saw,  motor-driven. 

One  Oliver  buzz-saw,   motor-driven. 

One  No.  3  Oliver  trimmer. 

One  Oliver  jig-saw. 

One  Oliver  band-saw,  belt-driven. 

Twenty  F.  E.  Reed  lathes,  belt-driven. 

One  Brown  &  Sharpe  grindstone,  motor-driven. 

Two  Willey  tool  grinders,  motor-driven. 

One  demonstration  bench  for  molding. 


Fig.  4.    Another  Exhibit  of  Students'  Work 

A  course  in  bench  work  is  provided  in  connection  with  wood 
turning  and  pattern-making. 

The  forge-shop  has  the  following  equipment: 

Twenty  No.  02  Buffalo  down-draft  forges. 

Ten  B.  F.  Sturtevant  ideal  down-draft  forges. 

One  No.  El  Dupont  power  hammer. 

Thirty-one   anvils. 

One  Buffalo  7%  horse-power  blower,  motor-driven. 

One  Sturtevant,  15  horse-power  exhaust  fan,  motor-driven. 

One  Norton  floor  grinder  IS-inch,  belt-driven. 

One  "McKinley"  drill  press,  belt-driven. 

Two  of  the  accompanying  half-tones,  Figs.  1  and  2,  show 
Interior  views  of  the  machine  shop,  and  Figs.  3  and  4  Illus- 
trate some  of  the  work  done  by  the  students.  A  great  deal 
of  the  success  of  the  school  is  due  to  the  untiring  efforts  of 
Mr.  J.  A,  Chamberlain,  supervisor  of  manual  training  of  the 
District  of  Columbia,  who  has  been  with  the  school  since  Its 
infancy,  and  also  to  Dr.  George  E.  Myers,  the  principal,  who 
has  shown  great  Interest  In  all  matters  pertaining  to  shop  \\  ork. 


394 


MACHINERY 


January,  1910 


MACHINE  SHOP  PRACTICE* 


CENTERING 
While  the  importance  of  centering  work  properly,  is  appre- 
ciated by  almost  every  machinist  and  most  apprentices,  still, 
in  spite  of  this  fact,  inaccuracy  in  a  turned  part  is  often  the 
result  of  haphazard  centering.  This  is  perhaps  due  more  to 
the  lack  of  care  and  thought  than  to  anything  else.  When 
there  are  no  special  tools  provided  for  centering,  of  course, 
too  much  cannot  be  expected  in  the  way  of  accuracy ;  but  even 
though  the  equipment  consists  only  of  a  center-punch,  there 
Is  no  excuse  for  the  form  of  center  illustrated  in  Fig.  1.  The 
center-punch  should,  however,  never  be  used  if  it  can  be 
avoided.  A  better  method  is  to  locate  and  mark  with  a  punch, 
centers  in  each  end  of  the  work  and  then  drill  and  ream  the 
ends  with  a  combination  drill  and  countersink,  such  as  is 
illustrated  on  the  Shop  Operation  Sheet  accompanying  this 
number.  The  center  will  then  appear  as  shown  in  the  sectional 
view,  Fig.  3.  The  small  straight  hole  a  prevents  the  point  of 
the  lathe  center  from  coming  in  contact  with  the  work  and  in- 
sures that  there  will  be  a  good  bearing  throughout  the  conical 
surface  c,  providing  the  angularity  of  both  the  lathe  and 
work  centers  is  the  same  and  their  axes  coincide. 


Fig  3 


^2*  Machinery.X.r. 


Figs.  1  to  4.     Centers  of  Incorrect  and  Correct  Form 

Many  shops  are  equipped  with  a  regular  centering  machine. 
If  such  a  tool  is  available,  it  is  not  necessary  to  locate  centers 
in  the  ends  of  the  work,  as  the  chuck  of  the  machine  is  so 
constructed  that  it  automatically  centers  shafts  of  any  diam- 
eter within  its  capacity,  with  reference  to  the  drill.  The 
center  shown  in  Fig.  2,  which  is  formed  by  simply  drilling  a 
straight  hole  in  the  end  of  the  work,  is,  obviously,  bad  practice 
in  more  than  one  respect.  Fig.  4  shows  a  form  of  center 
which  is  often  found  in  the  ends  of  lathe  arbors.  As  the  il- 
lustration shows,  the  mouth  of  the  center  is  rounded  at  r  and 
the  end  of  the  arbor  is  recessed.  This  is  done  to  protect  the 
center  against  bruises.  The  rounded  corner  is  particularly 
desirable  as  the  point  of  the  lathe  center  is  thereby  prevented 
from  catching  on  it  when,  at  times,  it  is  moved  rapidly  towards 
the  work,  which  is  not  being  held  centrally  by  the  workman. 

When  stock  which  is  to  be  turned,  is  bent,  it  should  be 
straightened   before   the   centers  are   drilled  and   reamed.     If 
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Fig.  5.    The  Poor  Center  Bearing  sho^»m  is  the  Result  of  Centering 
before  Straightening 

the  work  is  first  centered  and  it  is  then  bent  considerably  to 
make  it  straight,  the  bearing  on  the  lathe  center  would  be 
as  shown  in  Fig.  5;  consequently,  the  center  would  wear 
unevenly  with  the  result  that  the  surfaces  last  finished  would 
not  be  concentric  with  those  which  were  turned  first. 

Stock  for  tools  such  as  reamers,  mills,  arbors,  etc.,  which 
need  to  be  hardened,  should  always  be  centered  so  that  the 
rough  stock  runs  approximately  true.     This  is  not  merely  to 


insure  that  the  piece  will  be  true  when  it  is  of  the  required 
size,  as  there  is  a  more  important  consideration,  the  disregard 
of  which  often  greatly  affects  the  quality  of  the  finished  tool. 
As  is  well  known,  the  degree  of  hardness  of  a  piece  of  steel 
that  has  been  heated  sufficiently  and  then  suddenly  cooled, 
depends   upon   the  amount  of  carbon  that   it   contains,   steel 


Fig.  6.    Tool  Steel  should  be  centered  Concentric,  in  order  to  remove 
the  Decarbonized  Outer  Surface 

that  is  high  in  carbon  becoming  much  harder  and  more 
brittle  than  that  which  contains  less  carbon.  Now  the 
amount  of  carbon  found  at  the  surface,  and  to  some  little 
depth  below  the  surface  of  a  bar  of  steel,  is  much  less  than 
the  carbon  content  of  the  rest  of  the  bar,  as  illustrated  dia- 
grammatically  in  Fig.  6  by  the  shaded  area  of  the  view  to  the 
left.  (This  decarbonization  is  probably  due  to  the  action  of 
the  oxygen  of  the  air  on  the  bar  during  the  process  of  manu- 
facture.) Consequently,  stock  which  is  to  be  used  tor  hard- 
ened tools  should  be  enough  larger  than  the  finished  diameter 
and  so  centered  that  this  decarbonized  surface  will  be  entirely 
removed  in  turning.  For  example,  if  when  making  a  reamer, 
the  stock  is  so  centered  that  the  tool  removes  the  decarbonized 
surface  only  on  one  side,  as  shown  to  the  right  in  Fig.  6.  obvi- 
ously, when  the  reamer  is  finished  and  hardened,  the  teeth 
on  the  side  A  will  be  much  harder  than  those  on  the  opposite 
side.  It  will  thus  be  seen  that  stock,  for  such  tools  should 
not  be  too  near  to  the  finished  size,  in  order  that  the  de- 
carbonized part  will  be  entirely  turned  away.  The  depth  to 
which  the  carbon  is  burned  out  increases  with  the  size  of  the 
stock,  and  also  varies  somewhat  with  different  pieces  of  steel. 
Generally  speaking,  about  1/16  or  3/32  inch  should  be  re- 
moved for  diameters  near  1  inch,  while  for  sizes  of  2  and  S 
inches,  as  much  as  1/S  to  3/16  inch  in  one  case  and  1/4  inch 
in  the  other  should  be  removed,  respectively. 


•  with   Shop  Operation   Sheet   Supplement. 


Pig.  7.    Three  Methods  of  Facing  the  End  Square 

As  a  piece  of  work  would  hardly  be  properly  centered 
until  the  ends  are  faced  square,  we  shall  consider  this  opera- 
tion, which,  though  simple,  seems  to  be  the  cause  for  con- 
siderable comment.  Some  advocate  the  use  of  centers  that 
are  cut  away,  as  shown  at  A.  Fig.  7,  so  that  the  point  of  the 
tool  may  be  fed  in  far  enough  to  face  the  end  up  to  the  center. 
Others  instead  of  using  a  special  center  simply  loosen  the 
regular  one  slightly,  and  then  with  the  tool  in  the  position 
shown  at  B,  face  the  projecting  teat  by  moving  both  tool  and 
center  simultaneously  as  shown  by  the  arrow.  This  last 
'  method  hardly  represents  good  practice,  but  whenever  it  is 
employed,  care  should  be  taken  to  remove  any  chips  from  the 
center  hole  which  may  have  entered.  A  method  which  is 
better  than  loosening  the  regular  center  or  employing  a 
special  one,  is  to  provide  clearance  for  the  tool  point  by  grind- 
ing it  to  an  angle  of  approximately  45  degrees,  as  shown  at  G. 
Providing  the  tool  is  not  set  too  high,  it  may  then  be  fed 
right  up  to  the  lathe  center  and  the  end  squared  without 
difficulty.  As  for  the  special  center,  the  use  of  special  tools 
and  appliances  in  a  shop  should  always  be  avoided  unless  they 
are  essential  to  economical  production,  or  their  use  makes  it 
possible  to  accomplish  the  same  end  with  an  expenditure  of 
less  energy. 


January,  1910 


MACHINERY 


395 


DRILL  PRESS  VALVE  GRINDING  ATTACHMENT 

A.  O.  KBIvn'ON- 

The  attaohnient  described  in  tlio  following  was  made  for  the 
purpose  of  grinding  in  the  valves  of  automobile  cylinders  in 
a  drill  press  instead  of  by  hand,  as  has  been  the  practice  for 
some  time  past.  This  operation  has  always  been  a  source  of 
some  little  annoyance  and  a  time  consumer,  ever  since  manu- 
lucturers  began  to  build  engines  in  largo  quantities.  A  min- 
ute saved  here  and  there  very  often  means  many  more  en- 
gines built  in  a  month  and  many  dollars  saved  on  the  month's 
expenses.  The  device  shown  in  the  accompanying  engraving 
has  proved  itself  well  worth  the  amount  it  cost,  although  it 
was  not  at  all  expensive. 

This  attachment  was  designed  for  and  placed  on  a  two- 
spindle  drill  press  made  by  the  Fenn  Machine  Co.  of  Hart- 
ford, Conn.  The  machine  is  of  the  typo  in  which  the  spindles 
are  adjustable  for  center  distance  and  it  has  a  cross  driving 
shaft  A  through  the  bases  of  the  upright  arms.  This  shaft 
is  ordinarily  driven  by  a  pinion  on  the  driving  pulley  which. 


Drill  Preaa  equipped  with  a,  Special  Attachment  for  Grinding  Valvea 

together  with  the  loose  pulley,  is  carried  on  a  stud  set  into 
the  main  stand  casting.  The  cross  shaft  drives  vertical 
shafts  which  are  connected  to  the  spindles  of  the  machine 
by  chains  and  sprockets.  In  order  to  make  the  attachment, 
the  stud  carrying  the  loose  and  driving  pulleys  was  removed 
and  also  the  gear  on  the  end  of  the  cross  shaft.  Castings  B 
were  made  to  fit  the  upright  arms  of  the  press  and  were  cored 
out  to  allow  for  babbitting  with  the  countershaft  in  place. 
The  same  two  pulleys  that  were  on  the  machine  originally 
were  placed  on  this  shaft  at  one  end.  On  the  other  end  there 
is  a  disk,  C,  about  six  inches  in  diameter,  which  has  a  hub 
on  one  side  to  allow  for  set-screwing  to  the  shaft.  In  this 
disk  at  the  proper  radius  there  is  a  shoulder-stud  or  crank- 
pln  as  shown.  On  the  lower  cross  shaft  A  two  ratchets  are 
mounted,  one  made  right-  and  the  other  left-hand.  These 
ratchets  are  pinned  to  the  shaft  and  In  between  them  is 
placed  a  link  or  lever  which  carries  two  pawls  to  engage  with 
the  ratchet  teeth.  This  lever  also  has  a  pin  at  its  outer  end 
and  is  connected  to  the  upper  shaft  crank-pin  by  a  connecting- 
rod  D.  The  stroke  of  this  connecting-rod  is  of  the  proper 
length  to  give  the  cross-shaft  enough  turn  to  move  the  spin- 
dles just  half  way  around  and  then  back  again,  the  same  as 

•  Address :   2033   Central   Ave.    Indinnnpolls,    Ind. 


a  workman  does  when  he  grinds  valves  by  hand.  One  ratchet 
has  twice  as  many  teeth  on  its  circumference  as  the  other, 
and  this  one  is  placed  on  the  inside.  The  pawl  that  drives 
this  inside  ratchet  has  a  hardened  pin  on  its  side  that  trips 
over  a  block  cut  to  the  proper  shape  to  cause  it  to  disengage 
at  nearly  the  bollom  of  the  stroke.  In  this  way  the  spindles 
of  the  machine  make  a  full  half  revolution  in  one  direction 
and  then  reverse  and  make  almost  a  half  revolution  in  the 
other.  The  result  is  that  the  valve,  in  the  course  of  grinding, 
is  advanced  around  its  seat  every  other  move,  so  that  the 
seating  is  absolutely  perfect.  The  reason  for  having  one 
ratchet  with  twice  as  many  teeth  as  the  other,  is  to  provide 
for  the  movement  due  to  the  momentum  of  the  driven  parts 
at  the  end  of  a  stroke,  so  that  the  pawl  will  engage  at  almost 
any  point  on  the  circumference.  In  this  way  lost  motion  is 
largely  eliminated,  and  consequently,  there  is  no  knocking  or 
vibration  while  the  machine  is  running. 

As  it  is  common  practice  with  mechanics  to  place  a  spring 
under  the  valve  head,  while  grinding,  to  raise  it  occasionally 
in  order  to  let  the  grindlng-in  compound  settle  and  change  in  ' 
the  seat,  this  is  done  in  this  case.  Two  castings  E  were  made 
to  fit  the  front  T-slot,  and  these  support  a  rod  three-quarters 
of  an  inch  in  diameter  on  which  is  placed  three  forgings,  two 
of  which  are  forked  at  the  end  and  straddle  the  spindles  of 
the  machine  as  shown.  The  other  is  forked  at  the  end  and 
straddles  the  connecting-rod.  Collars  were  made  to  fit  the 
spindles  and  a  clip  was  also  made  to  fit  the  connecting-rod. 
This  clip  is  so  adjusted  that  when  the  connecting-rod  is  at 
the  bottom  of  the  stroke,  it  strikes  the  forked  lever  and 
causes  It  to  move  down.  This  brings  the  forked  levers  at 
the  spindles  in  contact  with  the  collars  on  the  spindles  and, 
consequently,  raises  them  slightly.  As  the  pressure  is  then 
removed  from  the  valve,  It  rises  just  the  same  as  it  would 
if  it  were  being  ground  by  hand.  These  levers  are  so  located 
with  reference  to  the  collars  on  the  spindles,  that  none  of  the 
grinding  pressure  is  removed  from  the  valves  except  at  the 
time  of  lifting.  The  grinding  pressure  is  obtained  from  two 
cast-iron  weights  F  on  the  spindle  shafts.  The  drivers  are 
like  a  screw-driver,  except  that  in  the  center  of  the  blade  a 
center  is  left  projecting  so  that  it  will  settle  in  the  counter- 
sunk lathe  center  usually  left  in  the  heads  of  valves.  These 
drivers  are  placed  in  old  drill  shanks  that  fit  the  sockets  of 
the  spindles.  These  drill  shanks  are  bored  out  a  little  larger 
than  the  shank  diameter  on  the  driver  and  a  pin  is  placed 
through  them  that  fits  loosely  in  the  driver  shank.  This 
gives  the  driver  a  sort  of  floating  action  and  allows  the  valve 
to  find  its  own  seat  and  center,  which  it  would  not  do  if  the 
valve  center  was  not  quite  in  line  with  the  spindle  center  and 
a  rigid  driver  were  used. 

The  cylinders,  the  valves  of  which  are  ground  with  this  fix- 
ture, have  four  cylinders  cast  "en  bloc"  with  the  valves  all  on 
one  side.  As  the  distance  between  the  spindle  centers  is  ad- 
justable, they  are  set  to  the  first  and  fifth  valves  so  that  it 
only  takes  four  moves  to  complete  the  grinding  of  one  set  of 
valves.  Either  spindle  can  be  raised  independently  of  the 
other  at  the  will  of  the  operator  by  the  ordinary  means  for 
raising  a  drill  press  spindle,  which  was  not  interfered  with 
in  the  least  in  attaching  the  device.  Either  spindle  can  be 
stopped  also  by  simply  shifting  a  lever  on  the  back  of  the  ma- 
chine to  a  neutral  point.  This  is  also  a  part  of  the  regular 
equipment  of  the  press  that  was  not  interfered  with. 

This  device  has  been  in  use  now  for  some  time  and  has 
repeatedly  ground  all  eight  valves  in  a  cylinder,  perfectly, 
in  seven  minutes.  It  positively  does  not  ring  the  valve,  nor 
does  it  chatter  the  seat  in  the  least,  and  in  every  way  It  has 
proved  successful  beyond  our  expectations.  The  engraving 
shows  how  comparatively  simple  the  device  is  to  make  and 
attach.  If  a  shop  has  a  drill  press  of  this  make  or  style.  This 
fixture  has  solved  the  valve  grinding  troubles  In  our  own  sho;) 
for  some  time  and  we  hope  that  if  anyone  else  builds  one, 
it  win  be  as  successful  as  ours  has  been. 


The  Prussian  state  railways  have  specified  that  214.  or 
about  35  per  cent,  out  of  611  locomotives  ordered  to  be  de- 
livered between  October,  1909,  and  March.  1910.  are  to  be  pro- 
vided with  Schmidt  superheaters. 
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SOME  ECONOMIES  IN  MAKING  DRAWINGS 

W.  E,  WILKINSON' 

The  engineering  staff  connected  with  a  manufacturing  estab- 
lishment is  usually  regarded  as  a  necessary  evil  because  it  is 
not  directly  remunerative,  and  it  is  tolerated  only  because  it 
cannot  well  be  dispensed  with;  this  is  because  drawings  and 
designs  are  not  an  end  in  themselves,  but  a  means  to  an  end — 
a  graphical  representation  of  ideas,  more  or  less  thoroughly 
depicted,  for  the  conveyance  of  the  same  to  others  to  be 
wrought  out:  concrete  thoughts  in  a  universal  language,  if 
one  chooses  to  put  it  that  way.  Whatever  ways  and  means 
of  shortening  processes  and  eliminating  unnecessary  expensBj. 
that  can  be  empldyed  without  depreciating  either  the  quality 
or  quantity  of  work  produced  is  of  interest  to  all  concerned 
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Fig.  1.    Dimensions  of  Standard  Drawings 

With  such  offices.  With  these  objects  in  view  the  following 
suggestions  are  made,  which  are  thought  to  be  generally 
applicable  in  any  engineering  office  or  drawing  room,  whatever 
the  size  may  be. 

The  best  general  practice  seems  to  be  to  have  competent 
designers  for  making  general  plans  who  will  pencil  the  work 
only;  detail  draftsmen  and  tracers  to  complete  the  work; 
efficient  checking  and  inspection  of  each  part;  all  drawings 
to  be  made  to  scale  and  on  standard-sized  sheets  invariably; 
each  detail  made  separately  with  as  many  views  on  the  sheet 
as  may  be  needed  to  make  the  subject  clear.  The  advantages 
of  small  size  sheets  are  that  they  are  more  convenient  in  the 
shops  and  if  subsequently  changed — as  most  are — the  changes 
do  not  affect  other  detail  sheets.  The  smaller  sheets  should  be 
subdivisions  of  the  larger,  as  shown  in  Fig.  1,  so  that  if  desired 
the  entire  construction,  including  the  details,  may  be  blue- 
printed on  large  sheets  and  the  whole  suitably  bound  into 
uniform-sized  folios  or  booklets. 

The  first  suggestion  is  that  each  sheet  of  tracing  cloth  be 
given  to  the  tracer  with  the  border  and  title  stamp  printed 
on  it.  The  advantages  are  that  the  sheet  will  be  smooth  and 
flat  at  the  start,  absolutely  uniform  in  size,  appearance,  title 
and  all  that  pertains  to  it,  and  only  the  blanks  in  the  title 
will  need  to  be  filled  in  by  the  detailer.  The  prime  advantage 
is  the  saving  in  time,  which,  will  range  from  10  to  25  per  cent 
in  average  cases,  and  even  more  on  small  sheets,  where  the 
work  detailed  is  comparatively  quickly  executed.  Hand-writ- 
ten titles  are  an  abomination  unless  done  by  an  expert,  whose 
time  should  be  better  employed.  Rubber  stamp  work  is  sel- 
dom satisfactory  and  no  good  substitute  for  a  properly  printed 
title  is  thought  to  exist.  The  first  expense  may  seem  heavy, 
as  it  means  the  purchase  of  a  considerable  amount  of  cloth 
at  one  time,  but  there  is  no  waste  or  time  lost  in  cutting, 
which  will  more  than  counterbalance  the  slightly  increased 
cost  of  having  the  material  cut  and  printed  in  quantities. 

A  second  economy  lies  in  the  use  of  properly  prepared  lists 
of  every  possible  small  part,  such  as  screws,  bolts,  nuts,  w^h- 
ers,  pins,  etc.,  using  a  symbol  for  the  same  in  place  of  making 
detail  drawings.  In  fact,  this  list  system  is  capable  of  almost 
indefinite  expansion,  limited  only  by  the  special  requirements 
of  the  particular  factory  in  which  the  work  is  to  be  done; 
besides  serving  as  economizers  of  time,  they  materially  pre- 
vent errors  and  mistakes  and  also  serve  to  avoid  the  drawing 


of  a  multiplicity  of  small  parts,  which  are  almost  duplicates. 
Such  lists  may  have  at  their  head  a  drawing  representing  th© 
object  and  a  symbol,  as  a  letter,  used  exclusively  for  it.  In 
place  of  dimensions  on  the  object,  let  the  same  be  given 
symbolically  and  the  list  so  arranged  that  all  of  its  propor- 
tions beginning  with  the  smaller  sizes,  preferably,  can  be 
determined  and  a  distinguishing  mark,  as  a  numeral,  be  united 
to  the  subject  symbol  so  that  its  relative  size  may  be  known 
at  a  glance. 

Another  suggestion,  perhaps  more  applicable  to  larger  ob- 
jects having  a  greater  number  of  dimensions,  is  to  have 
printed  sheets  bearing  a  representation  of  the  object,  the 
uimensions  being  left  blank  to  be  filled  in  by  the  draftsman 
as  may  be  required.  In  place  of  printed  objects,  which  would 
be  expensive  if  but  few  of  a  kind  were  required,  the  same 
results  may  be  attained  by  well  executed  tracings,  filling  in 
the  blank  dimensions  on  the  prints,  the  same  as  would  be 
done  on  original  drawings  (see  Fig.  2).  Don't  forget  to  file 
a  duplicate,  however,  for  future  reference. 

Where  mere  sketches  are  required,  cross-section  paper,  a 
sheet  of  carbon  and  a  hard  copying  pencil  may  be  utilized, 
but  this  will  not  do  very  well  for  permanent  records  and  is 
a  make-shift  at  best. 

A  further  economy  in  any  engineering  department  may  b& 
effected  by  the  use  of  a  record  file,  kept  carefully  and  fully 
up  to  date.  The  time  lost  in  hunting  for  some  mislaid  drawing 
is  not  productive  of  profit  or  pleasure  to  any  concerned,  yet 
it  is  the  too  common  experience.  Possibly  if  less  cheap  (?) 
labor  were  employed  and  this  work  more  generally  in  the 
hands  of  competent  persons,  made  responsible  for  the  instant 
production  of  any  drawing,  the  results  would  justify  the 
expense. 

Of  course  a  blueprint  machine  is  installed  if  the  office  is 
of  any  considerable  size,  but  how  about  the  facilities  for  wash- 
ing and  drying  prints?  A  sloppy  sink  may  answer  for  the 
first,  but  on  a  dull  or  rainy  day,  wet  paper  dries  slowly  and 
a  delayed  print  often  means  direct  loss  by  reason  of  holding 
up  the  mail,  a  customer  or  a  machine.  A  steam  coil  or  elec- 
tric heater  can  generally  be  readily  arranged  and  will  save 
its  cost  many  times  over  in  a  short  time. 
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Printed  Sheet  with  Representation  of  Commonly  used  Part  and 
Blank  Spaces  to  be  tilled  in  by  the  Draftsman 
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A  mistake  frequently  made  is  to  change  tracings,  involving 
erasures  and  re-inking;  generally  the  tracing  is  spoiled  and 
in  any  case  is  lost  as  a  record.  It  is  far  better  to  retrace 
wholly,  making  such  changes  as  are  desired,  as  less  time  is 
likely  to  be  required  and  better  results  attained,  while  both 
the  old  and  new  tracings  may  be  preserved. 

The  use  of  tracing  paper  is  also  thought  to  be  a  mistake, 
as  it  is  so  easily  crumpled,  torn  and  rendered  useless  for 
permanent  records;  the  practice  can  only  be  condoned  on  the 
possible  score  of  extreme  urgenc}^ 

In  conclusion,  as  time  is  the  most  important  factor  in 
drawing-room  expenses,  it  should  be  the  duty  of  some  one 
constantly  within  reach  to  see  to  it  that  supplies  are  imme- 
diately available  to  such  as  require  them,  and  that  sufficient 
data  be  given  so  that  workmen  do  not  have  the  common  excuse 
of  waiting  for  this  or  that,  when  idle,  be  it  an  article  of  use 
or  a  word  of  explanation  or  information. 
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FORMERS  FOR  CUTTING  BEVEL  GEARS* 
The  most  comuion  metlunl  of  lualilnpr  bevel  gears  at  the 
present  time  is,  perhaps,  tliat  of  using  formers  for  shaping 
the  gear  tooth.  The  pin  or  roller,  controlling  the  part  In 
whii'li  the  cutting  tool  is  held,  guides  this  so  that  a  tooth  of 
the  same  shape  as  that  of  the  former  will  be  cut  by  the  tool. 
It  would  seem  at  first  that  a  great  many  different  formers 
would  be  required  in  order  to  make  possible  the  cutting  of 
bevel  gears  of  different  pitcli  diameters,  pitch  and  pitch  cone 
angles.  It  Is  the  object  of  the  following  analysis  to  show  that 
correct  bevel  gear  teeth  may  be  planed  by  the  use  of  a  com- 
paratively small  number  of  formers. 

In  Fig.  1  a  bevel  gear  is  shown,  and  at  the  left  is  indicated 
the  former,  the  path  of  the  cutting  fool  being  guided  by  a  pin 
moving  over  same.  The  gear  here  shown  has  a  comparatively 
wide  face.  Imagine  this  gear  cut  up  into  a  number  of  gears 
with  narrow  tooth  face.  These  gears  would  then  have  the  same 
number  of  teeth,  but  they  would  have  different  pitch  diam- 
eters, and  consequently  would  be  of  different  pitch;    yet  all 


planing  machine  is  so  constructed  that  the  former  can  be 
adjusted  for  planing  the  opposite  side  of  the  tooth,  then  the 
same  former  will  be  suitable  for  cutting  all  gears  having  the 
same  effective  radius,  irrespective  of  the  number  of  teeth  in 
tho  gear;  therefore  the  conclusion  previously  arrived  at  may 
be  further  extended  by  saying  that  within  the  capacity  of  the 
machine,  all  bevel  gears  having  an  equal  pitch  cone  angle 
can  be  cut  with  the  same  former  irrespective  of  the  pitch  or 
the  number  of  teeth.  In  other  words,  the  shape  of  the  former 
depends  on  the  angle  of  the  pitch  cone  only. 

The  question  of  the  angular  limits  of  the  pitch  cone  angle 
between  which  each  former  can  be  employed  without  serious 
inaccuracy  in  the  tooth  form  Is  a  highly  important  one.  In 
other  words,  it  is  necessary  to  determine  how  many  formers 
will  be  required  for  the  full  capacity  of  the  machine,  assuming, 
for  instance,  that  it  will  commence  to  cut  gears  with  a  pitch 
cone  angle  of  about  10  degrees  up  to  160  degrees.  Certain 
(German)  makers  of  milling  cutters  for  spur  gear  teeth  make 
these  in  sets  of  15,  this  giving  a  very  close  degree  of  accuracy 


Pig.  1.  Diagram  for  Proving  that  the 
Shape  of  the  Former  is  Independent  of 
the  Pitch  of  the  Bevel  Gear 


Pig.  2.  Diagram  showing 
that  the  Same  Former  can 
be  used  for  Planing  Differ- 
ent  Numbers  of  Teeth 


Fig.  3.  Diagram  sho-wing  ho-w  Correct  Bevel  Gear 
Teeth  can  be  cut  vrith  a  Limited  Number  of  At^ust- 
able  Formers 


being  a  part  of  and  identical  with  a  single  gear  which  can 
be  cut  by  a  single  former,  it  is  clear  that  a  single  former  is 
sufficient  for  cutting  all  bevel  gears  within  the  capacity  of 
the  machine  without  regard  to  the  pitch,  provided  the  gears 
have  the  same  number  of  teeth  and  the  same  pitch  cone  angle. 
On  account  of  its  simplicity,  the  involute  form  of  tooth  is 
almost  exclusively  used  for  bevel  gears,  and  the  following 
investigation  will  cover  this  form  of  tooth  only.  The  form 
of  the  involute  curve  depends  entirely  on  the  length  of  the 

d  o 

radius  r  (Pig.  1).    This  radius  equals  —  divided  by  cosine  — . 

2  2 

In  the  following  this  radius  r  will  be  known  as  the  effective 
radius. 

In  Fig.  2  are  shown  two  teeth  from  gears  having  widely 
different  pitch.  The  illustration  indicates  how  the  same  former 
can  be  used  for  both  teeth  provided  the  former  is  large  enough 
80  that  tho  full  length  of  the  tooth  flank  of  the  larger  tooth 
can   be   formed   from    it.     It   Is   clear   that   it   the  bevel   gear 

•  Abstract  of  nn  nrtlclp  l).v  11.  ncckf  r.  Wrrknldtla  Tfchnlk.  SpptomlK  r. 
inon.  Snp  nlRo  nn  artlclo  nnlltlpil  Adjustable  Former  fur  llevcl  Goal- 
I'lnnlng,  MAriiiNicnY,  December,  1000. 


for  all  numbers  of  teeth.  It  would  be  reasonable  to  base 
calculations  for  limits  of  tolerance  for  bevel  gear  formers 
on  the  same  basis  as  has  been  used  for  determining  the  num- 
ber of  teeth  for  the  15  cutters  in  a  set  of  spur  gear  cutters. 
An  example  may  illustrate  this  more  clearly.  Assume  that 
the  bevel  gear  planing  machine  has  a  capacity  for  cutting  all 
bevel  gears  up  to  a  modulus  of  20  and  with  pitch  cone  angles 
of  from  10  to  160  degrees.  Assume  that  the  smallest  number 
of  teeth  Is  12.  Then  we  have  the  required  circular  pitch  for 
the  former  (see  Fig.  1): 


Circular  pitch  ==- 


11'  sin  —  X  2jr 
2 


and  the  modulus  Is 


Number  of  teeth 


Modulus  =  - 


Circular  pitcli 


2W  sin  - 


TT  Number  of  teeth 

In   this   case   then   the   modulus   equals   64.5,   TV  being  equal 
to  1,500  millimeters  and  a  being  assumed  as  30  degrees,  this 
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being  the  greatest  angle  that  ought  to  be  used  when  the  num- 
ber of  teeth  equals  12.  The  modulus  found  Is  the  greatest 
one  for  any  former  for  the  machine,  and  from  this  one  the 
other  formers  must  he  determined. 

We  have  previously  said  that  the  involute  form  depends 
only  on  the  pitch  cone  angle,  or  en  the  length  of  the  effective 
radius  r.  The  number  of  teeth  in  the  present  case  correspond- 
ing to  the  largest  pitch  cone  angle  a  =  160  degrees  would  be 


theoretically  correct  teeth  for  every  angle  within  the  limits  of 
10  to  160  degrees,  even  when  the  limits  of  the  adjustment  of 
the  former  on  the  machine  are  small.  If  the  limit  of  adjust- 
ment of  the  former  on  the  machine  increases,  it  is  evident  that 
the  required  number  of  formers  will  decrease  correspondingly, 
and  a  very  few  formers  will  be  required  for  cutting  correctly 
all  bevel  gears,  whatever  the  pitch,  pitch  cone  angle,  or 
number  of  teeth. 


2W  sin  — 
2 


Number  of  teeth  =  - 


2  X  1,500  X  sin  80° 


-  =  148. 


Modulus  20 

TABLE  GIVING  PITCH  CONE  ANGLES  FOR  DIFFERENT  FORMERS 


No.  of 

Spur  Gear 

No.  of  Teeth 

Cutter  (or 

for  which 

pitch  Cone  Angles 

Exact  Angle 

Spur  Gear 

for  which 

to  which  Former 

sponding 

Cutter  is 

Former  can  be  Used 

Corresponds 

Bevel  Gear 

intended 

Former) 

1 

12 

98°  48'—  10°  35' 

10° 

I' 

13 

10°  36'—  11°  35' 

10°  55' 

14 

11°  26'—  13°  13' 

11°  55' 

f 

15—  16 

13°  14'-  14°    1' 

13° 

17—  18 

14°    2'—  15°  37' 

14°  30' 

3i 

19—  20 

15°  38'—  17°    3' 

16° 

4" 

21—  22 

17°    4'—  18°  37' 

17°  30' 

4* 

23—  35 

18°  38  —  31°    1' 

19°  30' 

5" 

26—  29 

21°    3'—  34°    9' 

23°  20' 

5* 

30—  34 

34°  10'—  38°    3' 

36° 

6* 

35—  41 

28°    4'—  33°  33' 

30°  30' 

6i 

43—  54 

38°  34'—  43°  53' 

37° 

7' 

55—  79 

42°  54'—  59°  37' 

49° 

7i 

80—134 

59°  28'—  87°  53' 

70°  30' 

8 

135—  00 

87°  54'— 180° 

133° 

Krom  this  equation,  solved  for  —  we  can  easily  determine 

2 
the  angles  which  correspond  to  the  numbers  of  teeth  for  which 
the  spur  gear  cutters  are  made;  and  in  this  manner,  by  com- 
paring with  a  list  of  cutters  for  spur  gears  and  seeing  the 
number  of  teeth  for  which  each  cutter  is  intended,  we  can 
determine  the  limits  of  the  pitch  cone  angles  for  which  each 
former  should  be  used.  The  accompanying  table  shows  the 
results  obtained  from  these  calculations,  and  also  gives  the 
angle  for  which  each  former  should  be  made. 

While  a  machine  provided  with  formers  made  with  the 
limits  indicated  will  cut  gears  which  are  practically  correct, 
it  would  be  advisable  to  have  special  formers  made  for  such 
ratios  as  1  to  1,  1  to  2,  2  to  2,  2  to  3,  etc.,  so  that  in  these 
cases  absolutely  correct  teeth  can  be  cut 

One  of  the  most  Interesting  considerations  in  connection 
with  this  subject  is  yet  to  be  mentioned.  While  the  formers 
are  made  for  a  certain  pitch  cone  angle,  and  it  therefore 
would  appear  that  it  would  not  be  possible  to  make  a  bevel 
gear  with  perfectly  correct  teeth,  except  If  it  had  a  pitch  cone 
angle  corresponding  to  the  angle  for  which  the  former  had, 
in  particular,  been  made,  it  is  possible  by  a  method  now  to 
be  described,  to  produce  theoretically  correct  teeth  for  all 
pitch  cone  angles  with  the  formers  mentioned.  In  Fig.  3  are 
shown  three  bevel  gears  with  different  pitch  cone  angles; 
the  effective  radii  r„  r,,  r^,  however,  are  equal  for  the  three 
bevel  gears.     Therefore, 

a,  a»  03 

Jii  tan  —  =  Jij  tan  —  =  Hs  tan  — 

2  2  2 

From  what  has  previously  been  said,  it  is  clear  that  for 
producing  the  teeth  in  these  gears  one  can  use  the  same  former, 
provided  the  distances  W  from  the  former  to  the  apices  of  the 
pitch  cones  be  made  to  correspond.  It,  for  instance,  on  a  cer- 
tain machine  W  equals  1,000  millimeters,  and  an  adjustment 
of  300  millimeters  is  possible,  then  W,„ax.  equals  1,300  milli- 
meters. If  the  former  corresponds  to  a  pitch  cone  angle  of  90 
degrees  when  W  equals  1,000  millimeters,  then  it  will  corre- 
spond to  a  pitch  cone  angle  of  75  degrees  20  minutes  when  W 
equals  1,300  millimeters.  It  is  also  clear  that  when  passing 
from  1,000  to  1,300  millimeters  the  former  comes  into  inter- 
mediate positions  corresponding  to  all  angles  between  90 
degrees  and  75  degrees  20  minutes.  This  arrangement  has  the 
advantage  that  a  very  few  formers  make  it  possible  to  cut 


PROCESS  FOR   HARDENING  CAST  IRON 

B.  F.  WILLIAMS 

An  improved  process  whereby  cast  iron  in  the  rough  or  in 
the  finished  state  may  be  hardened  or  tempered,  the  hard- 
ness extending  completely  through  articles  of  comparatively 
large  dimensions,  is  described  in  the  following.  One  of  the 
principal  objects  of  this  process  is  to  provide  a  cheap  and 
simple  method  of  rendering  iron  castings  so  hard  that  they 
may  be  used  for  many  purposes  in  the  place  of  steel,  thus 
reducing  the  manufacturing  cost  of  a'  large  number  of  articles. 
The  various  steps  of  the  process  and  the  manner  of  carrying 
it  out  are  here  described.  The  castings  which  are  to  be 
treated  by  this  process  may  be  completely  finished  as  regards 
machine  work  before  they  are  hardened,  and  it  will  thus  be 
seen  that  the  wear  on  the  machine  is  greatly  reduced  and  the 
necessary  labor  is  also  less  than  where  similar  articles  are 
made  from  hardened  steel. 

The  casting  is  first  heated  in  any  suitable  or  convenient  heat- 
ing device,  until  it  reaches  a  temperature  suflBcient  to  cause 
the  casting  to  glow,  or,  in  other  words,  to  wha..  is  known  as  a 
cherry  red  heat.  It  is  then  dipped  in  a  bath  which  consists 
of  practically  anhydrous  acid,  of  high  heat-conducting  power, 
preferably  sulphuric  acid  of  a  specific  gravity  of  from  1.8 
to  1.9,  to  which  is  added  a  suitable  quantity  of  arsenic.  The 
Ingredients  of  the  bath  are  sulphuric  acid  of  a  specific  gravity 
of  about  1.84  and  red-arsenic  (ASoS,)  in  the  proportions  of  %  of 
a  pound  of  red-arsenic  crystals  to  one  gallon  of  sulphuric  acid. 
The  castings  may  be  either  suddenly  dipped  in  this  mixture 
and  then  taken  out  and  cooled  in  water,  or  they  may  be  left 
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Cooljne:  Tank  and  Hardening  Bath  for  Cast  Iron 

in  the  bath  until  cooled.  It  has  been  found,  however,  that 
dipping  the  castings  in  the  bath  and  holding  them  there  for 
some  time,  which  varies  according  to  the  size  of  the  casting, 
and  then  completely  cooling  in  water,  is  quite  as  satisfactory, 
and  produces  a  material  which  is  just  as  hard  as  if  the  cast- 
ings were  allowed  to  remain  in  the  bath  until  cooled,  and  this 
method  Is  preferable  if  a  large  number  of  castings  are  to  be 
hardened,  as  the  bath  is  thus  prevented  from  becoming  over- 
heated. In  preparing  the  bath,  when  sulphuric  acid  and  red- 
arsenic  are  used,  we  find  that  better  results  are  obtained  when 
the  crystals  are  added  to  the  sulphuric  acid  and  the  bath  is 
allowed  to  stand  for  about  a  week  before  using,  the  reason 
probably  being  that  the  bath  becomes  more  saturated  with 
the  arsenious  compound  when  the  dissolved  red-arsenic  has 
been  long  in  the  sulphuric  acid. 

It  is  not  necessary  that  the  casting  be  machined  com- 
pletely before  hardening,  as  rough  finished  castings  may  be 
hardened  equally  well.  The  change  which  takes  place  in 
the  metal  is  in  the  nature  of  a  molecular  re-arrangement  or  re- 
crystallization  coincident  with  an  increase  in  the  combined 
carbon  at  the  expense  of  graphitic  carbon,  and  in  this  change 
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lit'S  the  difference  between  the  results  obtained  by  this  bath 
and  ordinary  case-hardening  processes,  in  which  a  certain  por- 
tion of  the  carbon  contained  In  the  material  of  the  bath  la 
attiuilly  given  up  to  tlie  metal. 

It  is  found  that  tlu-  more  rapid  the  cooling  of  the  metal,  the 
harder  it  will  become.  For  this  reason  the  bath  must  be 
of  high  heat-conducting  power,  and  this  requirement  is  ob- 
tained by  the  use  of  the  ingredients  referred  to.  Further- 
more, the  bath  must  be  practically  tree  from  water,  as  It 
is  found  that  when  the  acid  contains  water  in  any  considerable 
quantity,  a  steam  cushion  is  formed  between  the  acid  and 
the  metal  which  prevents  their  coming  In  contact,-  with  the 
result  that  the  cooling  is  less  rapid,  and,  consequently,  the 
Iron  is  not  so  hard. 

A  cylindrical  jar  made  of  lead  should  contain  the  bath,  the 
size  varying  according  to  the  work  to  be  done.  A  jar  about 
10  inches  in  diameter  by  IS  Inches  deep,  will  be  about  right 
for  ordinary  small  work.  This  lead  jar  should  be  enclosed 
In  an  outer  vessel  through  which  water  is  caused  to  con- 
tinuously circulate  in  order  to  keep  it  cool.  It  might  be 
further  pointed  out  that  if  it  is  desired  to  harden  one  por- 
tion of  a  casting  and  leave  the  remaining  portion  soft,  this 
nay  be  accomplished  very  readily  by  immersing  only  the  part 
to  be  hardened. 

Such  a  hardening  equipment  has  proved  very  satisfactory 
in  locomotive  work  for  hardening  bushings,  etc.,  and  many 
other  uses  could  no  doubt  be  found  for  it.  The  whole  equip- 
ment can  be  homemade,  consisting  as  it  does  simply  of  a  steel 
tank  divided  into  two  compartments,  and  the  lead  jar  for  the 
barh.  as  shown  in  the  illustration.  The  water  circulates  in 
the  first  chamber  around  the  lead  vessel,  keeping  it  cool,  and 
then  passes  to  the  second  chamber,  into  which  the  castings  are 
dropped,  when  taken  from  the  bath,  to  cool  off.  The  water 
then  passes  into  the  sewer  or  other  suitable  contain in.g 
device.  There  is  a  screen  placed  in  the  second  compartment 
to  keep  the  castings  from  falling  to  the  bottom.  A  lead  cover 
should  be  made  for  the  bath  to  keep  the  acid  solution  from 
evaporating,  and  a  little  care  exercised  by  the  workman  so 
as  to  prevent  the  solution  from  splashing  on  him. 

*     •     * 

TIME    OP    EXPOSURE    FOR   DRY-PLATE 
PHOTOGRAPHY 

In  the  January,  1909,  issue  of  Machinery,  engineering  edi- 
tion, an  abstract  was  published  of  a  paper  on  "Industrial 
Photography,"  by  Mr.  S.  Ashton  Hand,  read  before  the  Ameri- 
can Society  of  Mechanical  Engineers  at  the  December,  1908, 
meeting.  A  contribution  to  the  discussion  on  this  subject 
was  made  by  Mr.  Charles  W.  Hunt,  who  submitted  some  In- 
teresting records  of  experiments  made  by  himself  for  the  pur- 
pose of  estimating  the  proper  time  of  exposure  for  dry-plate 
photography.  The  accompanying  tables  are  based  on  this 
series  of  experiments.  As  a  preliminary  step,  the  altitude 
of  the  sun  was  calculated  for  each  hour  of  the  day  from  sun- 
rise to  sunset  on  the  first  day  of  each  month  of  the  year  and 
the  results  plotted. 

In  June,  1905,  a  series  of  exposures  was  made  with  a  Wat- 
kins  exposure  meter  at  each  hour  of  the  day,  and  a  tentative 
table  of  the  relative  exposure  time  for  each  hour  from  sun- 
rise to  sunset  was  made.  Using  this  tentative  table,  a  series 
of  similar  exposures  was  made  with  dry  plates.  The  plates 
were  each  developed  the  same  length  of  time  and  in  the  same 
strength  of  developer.  From  these  tests  the  tabular  time  was 
corrected.  A  table  was  then  made  giving  the  estimated  time 
of  exposure  for  each  hour  of  the  first  day  in  each  month  In  the 
year,  basing  the  time  of  exposure  largely  upon  the  tests  and 
the  altitude  of  the  sun  in  the  different  months.  During  the 
ensuing  year  this  table  was  tested  from  month  to  month,  and 
revised  as  experience  indicated,  in  order  to  get  the  best  at- 
tainable negative  at  any  hour  of  the  day  in  any  month  of  the 
year.  Table  I  is  derived  from  the  results  of  the  above  tests, 
with  the  formulas  corrected  to  correspond  with  exposures 
made  on  Eastman  films  of  1908. 

The  time  for  a  theoretically  perfect  exposure  that  will  re- 
sult In  the  best  printing  negative  that  the  subject  will  give, 
cannot  be  expected  from  any  formula  that  takes  into  consid- 
eration only  the  most  prominent  factors  affecting  the  problem. 


These  rules  may,  however,  be  expected  to  give  a  reasonably 
close  approximation  to  a  perfect  exposure.  In  making  expos- 
ures where  It  is  unusually  Important  to  secure  a  good  nega- 
tive, and  the  exposure  cannot  be  repeated,  make  three  expo- 
sures as  follows:  The  first  exposure  with  time  as  computed; 
the  second,  with  one-half  the  computed  time;  the  third,  with 
double   the   computed   tjme. 

For  less  important  cases,  but  where  great  uncertainty  exists 
as  to  the  proper  time  of  exposure,  proceed  as  above,  but  make 
only  two  exposures,  the  slowest  and  the  fastest,  omitting  the 
computed  time  exposure.  The  latitude  of  the  plate  will  give 
a  satisfactory  negative  it  the  theoretically  perfect  time  of 
exposure  lies  within  very  wide  limits. 

An  exposure  should  not  be  made  in  a  fog,  and  in  hazy 
weather    only    of    nearby    subjects.     Good    negatives    may    be 

TABLE  I.     COEFFICIENTS  "A"  FOR  PHOTOGRAPHIC  EXPOSURES  IN 
THE  LATITUDE  OP  NEW  YORK 


Month 

Hour  of  the  Day 

7  to  8  or 
5  to  6 

8to9or 
4  to  5 

9  to  10  or 
3  to  4 

10  to  11  or 
8  to  3 

11  A.M. 

12  M. 
10  P.  M. 

January-December . . . 
February-November. . 

Marcli-  October 

April-September 

May- August 

June- July 

3 
4 
5 

7 

2 
4 
5 
6 
8 
10 

4 
5 
6 
9 
13 
16 

6 

7 

8 

12 

18 

24 

7 

8 
13 
16 
38 
33 

made  during  a  shower  if  the  weather  is  otherwise  clear.  Gen- 
erally, if  contrast  in  the  negative  is  desired,  underexpose; 
if  definition  in  the  shadows  is  wanted,  overexpose.  When 
in  doubt,  it  is  safer  to  overexpose.  Stops  number  64  or  128 
are  excellent  for  general  outdoor  exposure;  number  32  or  16, 
for  indoor  work.  It  it  is  desirable  to  emphasize  a  specific 
part  of  a  machine,  focus  carefully  with  a  large  stop,  and 
shorten  the  exposure  to  correspond  with  the  stop. 

The  following  formulas  and  tables  are  based  on  normal 
light  conditions  and  ordlna,ry  subjects.  If  either  or  both  are 
abnormal,  the  operator  must  make  allowance  in  the  duration 
of  exposure  as  computed  by  coefficients  from  Tables  I,  II  and 
III: 

TABLE  II.     WEATHEB  COEPPICIENTS  B 

Clear,  sunshiny   weather i.o 

Floating,  white  fleecy  clouds ]  ]  i]o 

Overcast,  but  a  light  day .' .' "  xis 

Cloudy,  dull  day   \\  2^0 

Lowery,    heavy    clouds "  ]  4I0 

TABLE  III.     SUBJECT  COEPPICIENTS  T 

Shop  interior,  dark  and  poorly  lighted 1000.0 

Shop   machinery  fairly  well   lighted 400.0 

Shop  machinery  placed  near  a  good  window  light 150.0 

Machinery  under  sheds  with  one  side  open,  or  covered 

areas    15.0 

Machinery  outdooi's  to  give  details  in  the  shadows 2.0 

Machinery  outdoors,  general  views 1.5 

Groups  or  portraits  outdoors 1.0 

Buildings  and  nearby  landscape 1.0 

Distant  structures  or  landscape  views 0.5 

Time  Exposure 

Assume  a  stop  suitable  for  the  subject  and  call  it  H;  then 
the  seconds  to  expose  will  be 

HXB  XT 

=  seconds  exposure  for  an  H  stop. 

32  X  A 

Bulb  Exposure 

A  "quick"  bulb  exposure  is  a  time  exposure  of  about  l/o  to 

1/4   second.     To  compute   the  number  of  the   lens   stop,   use 

the  formula: 

8X  A 

=  stop  for  a   "quick"  bulb  exposure. 

BXT 

*     *     # 

A  non-shrinking  alloy  can,  according  to  the  Scientific  Ameri- 
can, be  made  by  melting  together  equal  weights  of  tin  and 
zinc.  The  alloy  is  hard  when  a  good  grade  of  zinc  Is  used. 
Two  parts  of  bismuth  by  weight  to  .''lO  parts  of  tin  and  50 
parts  of  zinc,  will  render  the  alloy  very  tliiid  and  make  It 
possible  to  pour  It  at  a  lower  temperature. 


LETTERS  UPON  PRACTICAL  SUBJECTS 

Articles  contributed  to  Machinery  with  the  expectation  of  payment  must  be  submitted  exclusively 


MILLING  INDEX  DIALS 
The  charts  shown  in  the  accompanying  illustrations,  to- 
gether with  the  following  explanation,  show  how  a  rather 
complicated  job  of  indexing  was  simplified  to  enable  an 
operator  who  was  familiar  with  only  plain  milling  operation, 
to  carry  on  the  work. 

It  will  be  observed  by  referring  to  the  drawing  of  the 
dial,  Fig.  1,  that  the  index  lines,  notches  and  set-screw  must 
be  in  a  fixed  relative  position.  An  index  plate  with  a  54-hole 
circle  was  selected,  and  the  degrees  between  the  notches  and 
lines  on  the  dial  were  reduced  to  turns  and  holes  for  each 
movement  as  follows:  As  it  requires  forty  turns  of  the  crank  to 
make  one  complete  turn  of  the  work,  there  is.  In  this  case, 
40  X  54  ^  2,160  holes  to  one  turn  of  the  work,  and  a  move- 
ment of  one  degree  equals  2,160-^360^6  holes.  It  is  now 
only  necessary  to  multiply  the  number  of  degrees  given  on 
the  charts  by  six,  to  get  the  number  of  holes  for  each  move- 
ment, and  then  divide  by  54  to  reduce  the  movement  to  turns 


STaL-hineri/.S  T- 


Fig.  1.    Index  Dial  in  which  Notches  and  Lines  are  to  be  milled 

Of  the  crank  and  additional  holes  in  the  plate.  For  example, 
10  degrees  x  6  =  60  holes,  or  1  turn  and  6  holes. 

The  work  of  milling  the  index  lines  and  the  index  notches 
was  divided  into  two  operations  to  avoid  confusion,  and  two 
charts  were  made  as  shown  in  Figs.  2  and  3.    The  lines  were 


tion  to  mill  the  first  line,  the  cutter  having  been  previously 
set  central.  Then  by  indexing,  in  the  direction  of  the  arrow, 
the  required  number  of  turns  and  holes  for  each  successive 
cut  as  indicated  on  the  chart  for  milling  lines,  it  is  a  simple 


Fig. 2 
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Figs.  2  and  3.     Charts  for  Milling  the  Lines  and  Notches 

matter  to  finish  that  operation.  The  w-ork  will  then  be  in 
the  original  position.  By  referring  to  the  chart  for  index- 
ing the  notches,  it  is  found  that  one  of  them  is  in  line  with  the 
set-screw  hole.  As  this  point  makes  a  convenient  starting  place 
for  the  second  operation,  the  work  is  indexed  one-quarter  turn 
or  90  degrees  by  ten  turns  of  the  crank.  This  brings  the  work 
in  the  proper  position  for  starting  the  first  cut.  Then,  by 
indexing  in  the  direction  of  the  arrow,  as  shown  by  the  chart 
in  Fig.  3  for  milling  the  notches,  the  second  operation  is 
finished.  C.  G.  H. 


JIG  FOR  DRILLING  AUTOMOBILE  FRAMES 

A  jig  for  drilling  automobile  frames  is  shown  in  the  accom- 
panying engraving.    This  jig  is  designed  for  drilling  the  holes 
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Adjustable  Jig  for  Drilling  Automobile  Frames 

milled  first,  and  in  starting  great  care  was  exercised  to  get  the  for  the  motor  and  transmission  feet,  dash  anchor  plate,  radia- 

center    of    the    set-screw    exactly    on    the    horizontal    center  tor,  clutch,  and  shitting  yoke  holes,  all  at  one  setting.     The 

line,  and  to  the  right,  as  viewed  from  the  hub  end.     Now  by  frames,   when   received,   are   riveted   and   have   all   the   holes 

indexing  ten  degrees,  or  one  turn  and  six  holes,  we  are  in  posi-  drilled,  except  the  ones  mentioned. 
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The  jiK.  I'onsisis,  principally,  of  two  side  iiu'iiibers,  A,  made 
of  %  2^  2V2  liu'h  machinery  steel;  one  cross  member  B,  made 
of  ^  X  7-lnch  machinery  steel;  and  two  cross  members  C, 
made  of  ii-xrt-inch  machinery  steel.  The  parts  are  put 
together  with  5/16-inch  rivets.  The  bracket  D  is  riveted  to 
the  front  cross  member  C  and  it  holds  the  jig  in  the  proper 
position  lengthwise.  The  screw  E  allows  for  adjustment. 
Bracket  V  is  made  of  l%x2Vj-lnoh 
machinery  steel  and  It  Is  riveted  to 
the  cross  member  C.  The  jig  is  cen- 
tered by  the  four  adjusting  rods  shown 
at  F;  the  points  /  bear  against  the 
Inside  of  the  sub-frame.  Adjustment 
Is  made  by  hand-nuts  (;.  right-  and 
left-hand  threads  being  employed. 
Four  eccentric  levers  if.  In  conjunc- 
tion with  the  clamps  shown  at  J,  are 
used  for  securing  the  jig  to  the  frame. 
After  the  various  members  were  riv- 
eted together,  the  holes  were  laid  out, 
drilled  and  fitted  with  hardened  bush- 
ings. This  jig  proved  to  be  light  and 
accurate. 

After    experimenting    with    various 
styles    of    drilling    machinery,    the    writer    found    an    elbow 
bracket  drill  to  be  the  most  convenient  and  rapid. 

Detroit,  Mich.  j.  p.  Richman. 


inch  Dill  slotter  with  a  t:ilil(>  graduated  Into  lUiO  degrees,  was 
used  to  cut  the  teeth.  As  there  were  120  teeth  in  the  gear, 
the  table  was  moved  three  degrees  for  each  Indexing.  While 
the  teeth  were  being  cut,  the  tire  was  fastened  to  an  old  driv- 
ing wheel  center,  to  which  It  had  been  fitted  In  the  same  man- 
ner as  it  was  to  be  held  in  position  on  the  boring  mill  table. 
A  recess  about  14  inch  deep  was  turned  In  the  wheel  center 
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SUPPORT  FOR  SHAFT  WHEN  BABBITTING 

An   excellent   support   for   a   shaft   when   babbiuing,   which 
may  be  used  afterward  for  lubricating  purposes,  is  made  by 

inserting  pieces  of  rat- 
tan in  two  rows  of  holes 
drilled  in  the  casting,  as 
shown  in  the  accompa- 
nying illustration.  The 
holes  should  be  about  hi 
inch  in  diameter,  and 
the  rattan  cut  long 
enough  to  support  the 
shaft  in  the  proper 
position.  Two  holes  A 
should  also  be  drilled 
lengthwise  of  .the  bear- 
ing to  connect  the  bot- 
toms of  the  holes  in 
which  the  rattan  pieces 
are  inserted.  The  ends 
of  these  holes  A  are 
plugged  as  shown.  After 
the  babbitting  is  fin- 
ished, a  hole  B  should 
be  drilled  across  the 
bearing  to  connect  the 
oil  cup  with  the  supply 
channels  A.  When  the 
shaft  Is  in  place  and  in 
motion,  It  draws  the  oil  through  the  rattan  pieces  which  wear 
eventually  and  which  are  always  in  contact  with  both  the 
shaft  and  the  oil  In  the  supply  channel  below.  This  feeding 
action  is  due  to  capillary  attraction  combined  with  gravity. 

S.   C.   Smith. 
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Rattan  Shaft  Supports  afterwards  used 
for  Lubricating" 


BORING  MILL  INTERNAL  GEAR  REPAIR 

A  10-foot  boring  mill  table  with  a  broken  Internal  gear  is 
shown  Inverted  In  Fig.  1.  This  table  Is  of  cast  iron,  and  the 
gear  was  cast  Integral  with  it.  TTie  breaking  of  this  gear 
was  caused  by  a  broken  tooth  which  jammed  In  the  pinion, 
causing  it  to  break  out  a  section  of  the  large  gear  at  each 
revolution.  As  a  new  table  would  cost  $385  in  addition  to  a 
probable  delay  of  several  weeks,  it  was  decided  to  repair  the 
old  one,  and  this  was  done  In  the  following  manner:  A  loco- 
motive tire  was  found  that  would  finish  approximately  to  the 
correct  size,  and  there  was  also  stock  enough  for  an  inner 
flange  for  bolting  the  finished   gear  to  the  faceplate.     A  15- 


Fig.  1.    The  Boringr  Mill  Table  with  Its  Broken  Gear 

and  cap-screws  were  used  to  hold  the  work  in  place.  The 
wheel  center  was  also  turned  out  on  the  under  side  to  fit  down 
over  the  outside  of  the  slotter  table.  A  roughing  and  finishing 
tool  of  the  proper  shape  for  the  teeth  was  made  to  fit  the 
slotter  tool-bar,  and  the  whole  job  was  completed  at  a  labor 
cost  of  less  than  $35.  While  this  gear  would  probably  not 
suit  our  friends,  Mr.  Grant  or  Mr.  Bilgram,  still  it  is  doing 
the  work  for  which  it  was  intended,  and  is  a  fairly  good  job. 
Battle  Creek,  Mich.  M.  H.  Westbrook. 


SUGGESTION  DEPARTMENT  IN  THE  SHOP 

I  would  like  to  learn  what  the  opinions  ot  some  of  the 
readers  of  Machinery  are  on  the  merits  and  demerits  of  a 
suggestion  department  In  shops,  such  as  many  stores  and 
manufacturing  concerns  have,  where  prize  money  is  paid  to 
employes  for  suggestions  submitted  by  them  and  adopted  by 
the  concern,  that  will  be  of  value.     I  think  that  it  is  a  good 


Pig.  2.    New  Gear  belnff  made  ttom  Old  Locomotive  Tire 

thing  If  good  sense  and  judgment  are  exercised  In  submitting 
the  suggestions;  and  if  conducted  properly.  It  is  an  Important 
factor  toward  the  goal  of  commercial  supremacy.  I  know  of 
a  number  of  highly  prosperous  concerns  who  acknowledge  that 
much  of  their  success  Is  due  to  the  suggestions  submitted  by 
their  employes  through  the  suggestion  department. 
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Encouragement  to  employes  from  a  concern  for  suggestions 
induces  men  to  take  an  interest  in  their  work  and  in  the 
welfare  of  their  employer.  The  ability  of  each  man  whose 
support  is  enlisted  is  also  developed.  Men  engaged  in  a  line 
of  work  day  in  and  day  out  are  often  more  likely  to  see  the 
need  of  an  improvement,  than  the  foreman  or  superintendent. 

When  a  suggestion  is  submitted  by  an  employe  through  the 
suggestion  department,  he  and  not  the  foreman  receives  the 
credit  for  any  improvement.  A  superintendent  or  foreman 
who  is  opposed  to  and  refuses  to  accept  or  encourage  sug- 
gestions from  his  men  for  improvements  on  a  method  or 
process,  whether  the  suggestions  come  through  a  department 
or  not,  is,  more  than  likely,  impelled  by  jealousy  and  conceit 
and  is  burdened  with  an  exaggerated  sense  of  his  own  im- 
portance and  ability.  Obviously,  such  men  should  not  be 
entrusted  with  important  positions,  as  they  are  not  qualified 
for  the  handling  of  men  and  the  affairs  of  a  concern.  If  a 
superintendent  or  foreman  does  not  like  to  have  it  known 
that  men  under  him  can  improve  on  his  methods  or  system,  it 
should  spur  him  to  so  improve  them  that  there  will  be  no 
chance  or  room  for  suggestions. 

Peoria,  111.  Abthub  Z.  Wolgamot. 
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LOCATING  WORK  WHEN  BORING  IN  THE 

MILLING  MACHINE 
It  often  happens  that  accurate  boring,  drilling  and  reaming 
must  be  done  on  jigs,  dies,  fixtures,  etc.,  in  a  milling  machine, 
that  cannot  be  relied  on  as  to  the  accuracy  of  the  measure- 
ment indicated  by  the  ad- 
justing    screw     dials     be- 
cause   of    lost    motion    be- 
tween  the   screw   and   the 
nut.       By     the     following 
method,     the     most     run- 
down milling  machine  can 
be  used  for  such  work,  and 
accurate  results  secured. 

A  jig-plate  is  repre- 
sented in  Fig.  1  that  is  to 
be  drilled  and  bored  for 
jig  bushings  as  indicated. 
This  will  serve  to  illus- 
trate the  method  of  set- 
ting work  on  a  milling  machine  that  cannot  be  relied 
on.  It  is  assumed  that  the  plate  is  finished  on  the  edges, 
and  that  it  is  fastened  to  an  angle-plate,  which  is  se- 
cured to  the  table  and  set  square  with  the  spindle.  A 
piece  of  cold  rolled  steel  or  brass  is  first  fastened  in  the  chuck 
(which  is  mounted  on  the  spindle)  and  turned  off  to  any 
diameter.  This  diameter  should  preferably  be  an  even  num- 
ber of  thousandths  to   make  the  calculations   which  are  to 
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Pig.  1.    Jig-plate  to  be  bored  as 
indicated 


Figr.  2-    Turning  Plug  used  for  Setting  Jig-plate 

follow,  easier.  The  turning  can  be  done  either  by  holding 
the  tool  in  the  milling  machine  vise,  as  shown  in  Fig.  2, 
or  by  securing  it  to  the  carriage  with  clamps.  In  either 
case,  the  tool  should  be  located  near  the  end  of  the  table, 
so  as  to  be  out  of  the  way  when  not  in  use. 


After  the  piece  in  the  chuck  is  trued,  the  table  and  knee 
is  adjusted  until  the  center  of  the  spindle  is  in  alignment  with 
the  center  of  the  first  hole  to  be  machined.  This  setting  of 
the  jig-plate  is  accomplished  by  measuring  with  a  micrometer 
depth  gage  from  the  top  and  sides  of  the  work  to  the  turned 
plug  as  illustrated  in  Fig.  3.  When  taking  these  measurements. 


Fig.  3.     Setting  Jig-plate  by  measuring  to  Turned  Plug  with  Depth  Gage 

one-half  the  diameter  of  the  plug  in  the  chuck  is,  of  course, 
deducted.  When  the  plug  is  properly  set,  it  is  removed 
from  the  chuck  and  the  first  hole  A  is  drilled  and  bored  or 
reamed  to  its  proper  size.  The  plug  is  then  again  Inserted 
in  the  chuck  and  trued  with  the  tool.  After  which  it  is 
placed  in  alignment  with  the  second  hole  B;  this  is  done  by 
inserting  an  accurately  fitting  plug-gage  in  hole  A  and  measur- 
ing from  this  gage  to  the  turned  piece  in  the  chuck  with  an 
outside  micrometer  as  in  Fig.  4.  Allowance  Is,  of  course, 
again  made  for  the  radii  of  the  two  plugs.  The  horizontal 
measurement  can  be  taken  from  the  side  of  the  work  with  a 


Fig.  4.    Obtaining  Accurate  Center-to-center  Distance  by  the  Use  of 
Plugs  and  Micrometer 

depth  gage  as  before.  The  plug  is  then  removed  and  the  hole 
drilled  and  bored  to  the  proper  size.  Without  changing  the 
adjustment,  the  plug  is  again  inserted  in  the  chuck  and 
turned  true;  the  table  is  then  moved  vertically  to  a  position 
midway  between  A  and  B,  and  then  horizontally  to  the  proper 
position  for  hole  C  as  indicated  by  the  depth  gage  from  the 
side  of  the  work.  The  location  can  be  verified  by  measuring 
the  center  distances  x  with  the  micrometer.  In  a  similar  man- 
ner holes  D,  E,  F  and  G  are  accurately  located. 

If  the  proper  allowances  are  made  for  the  variation  in  the 
size  of  the  plug,  which,  of  course,  is  made  smaller  each  time 
it  is  trued,  and  if  no  mistakes  are  made  in  the  calculations, 
this  method  is  very  accurate.  Care  should  be  taken  to  have 
the  gibs  on  all  sides  fairly  tight  at  the  beginning,  and  these 
should  not  be  tightened  after  each  consecutive  alignment 
as  this  generally  throws  the  work  out  a  few  thousandths.  If 
the  reductions  in  the  size  of  the  plug,  each  time  it  is  turned, 
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are  confusing,  separate  pieces  can  be  cut  off  and  trued  up  to 
one  side.  If  tlie  center  distances  .c  are  not  given,  it  is,  of 
course,  far  more  convenient  to  malie  all  the  geometric  calcula- 
tlous  before  starting  to  worli.  L.  E.  Kramer. 

Newark,  N.  J. 


MECHANICS'  STETHOSCOPE  OR  SOUND 
TRANSMITTER 
The  engraving  shows  how  a  simple  stethoscope  or  sound 
transmitter  is  made.  Its  use  Is  adapted  to  small  worlc  and 
particularly  to  bench  lathe  boring,  grinding  or  lapping.  It 
Is  composed  of  a  piece  of  Vi-Inch  rubber  tubing  with  a  hard 
rubber  ear-piece  and  a  conical  brass  cup  with  a  thin  steel 
disk  for  a  diaphragm  soldered  to  the  large  end.  In  addition, 
there  is  a  spring  clip  fastened  to  the  diaphragm  with  a  screw. 
Suppose  a  small  hole  0.015  inch  in  diameter  is  to  be  lapped; 


Simple  Instrument  for  Transmitting  Sound 

then  the  spring  clip  on  the  diaphragm  is  slipped  on  the  out- 
side of  the  spindle  bearing  in  which  the  lap  is  being  used, 
and  as  soon  as  the  lap  is  set  in  motion  and  adjusted,  the 
finest  touch  can  be  detected  with  this  instrument.  I  have 
seen  many  mechanics  use  the  cover  of  a  round  tin  box  with 
a  wire  rod  soldered  to  It.  This  transmits  the  sound  fairly 
well,  but  the  operator  must  hold  his  head  in  one  position  to 
listen,  whereas  the  Instrument  shown  in  the  sketch,  because 
of  the  rubber  tube,  allows  the  operator  to  hear  and  also  move 
60  he  can  see  what  he  is  doing.  A.  J.  DeLille. 

Elgin,  III. 


ADJUSTMENT  FOR  AUTOMATIC  CENTER 
PUNCH 
The  following  article  describes  an  adjustment  which  may 
be  fitted  to  a  Brown  &  Sharpe  plain  automatic  center  punch. 
The  advantages  claimed  for  it  are,  a  wider  range  of  adjust- 
ment and  the  absence  of  projecting  nuts  on  the  ends  of  the 
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Parts  for  Making  a  Plain  Automatic  Center  Punch  Acljustable 

punch.  Its  range  of  adjustment  Is  from  the  full  stroke  of  the 
punch  down  to  no  movement  at  all,  as  the  release  of  the 
striking  block  Is  made  adjustable,  Instead  of  the  compression, 
on  the  spring. 

At  the  top  of  the  accompanying  engraving  the  punch  is 
shown  assembled,  and  I  do  not  think  that  it  loses  any  of  its 
neatness  by  the  addition  made  to  It.  Parts  A,  li,  and  G  are 
the  extra  parts  required.  The  handle  D  is  turned  down  on 
the  end  as  shown,  and  two  slots  are  cut  through.  Two  slots 
of  the  same  size  are  also  cut  In  thimble  E,  so  that  when  it  Is 
In  position  Inside  the  handle,  these  slots  aro  in  lino.  Knurled 
Bleeve  A  is  bored  to  fit  over  the  end  of  handle  7).  and  it  is 


threaded  inside,  Ifi  threads  per  inch,  Vthread.  A  nice  smooth 
thread  is  required,  (U)llars  li,  of  which  two  are  needed,  are 
merely  to  keep  sleeve  A  from  screwing  up  on  the  knurled 
handle,  as  tlie  shoulder  is  so  small.  Part  C  is  made  a  nice 
sliding  fit  inside  of  thimble  A',  and  the  two  projections  pass 
through  the  slots  in  !•:  and  D.  The  ends  of  these  projections 
are  bevelled  to  fit  the  thread  inside  of  A,  so  that,  when  the 
parts  are  assembled,  and  the  sleeve  A,  which  Is  fixed  endways, 
is  revolved,  the  part  C  moves  up  or  down  inside  of  E.  The 
bore  of  part  C  is  the  same  as  the  bore  of  the  Inside  flange  on 
thimble  A',  this  flange  releasing  the  striking  block.  It  is 
obvious  that  by  revolving  sleeve  A  until  part  C  is  at  the  bot- 
tom, the  center  punch  is  practically  solid.  When  part  C  is  at 
the  top,  the  stroke  is  practically  the  same  as  in  the  plain 
center  punch,  and  any  stroke  between  these  limits  can  be 
obtained.  T.  H.  N. 


SPECIAL  BORING  TOOL 

We  ran  up  against  a  snag  at  one  time  which  made  it  neces- 
sary to  design  a  special  boring  head  and  tool,  and  as  the  tool 
worked  so  satisfactorily  I  consider  it  entitled  to  a  brief 
description  in  Machinert.  Tbis  special  tool  was  made  neces- 
sary by  a  cored  bearing  which  had  to  be  bored,  as  there  was 
no  room  around  the  shaft  for  babbitt.  This  shaft  was  fixed 
so  that  we  could  not  get  an  end  movement  (or  feed),  and 
the  bearing  was  also  fixed,  but  we  could  drive  the  shaft  by 
power  when  it  was  applied. 
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Special  Boring  Head  and  Tool 

The  accompanying  illustration  shows  the  construction  of 
the  special  boring  head  used.  It  was  made  as  cheaply  as 
possible,  and  the  parts  were  obtained  from  every  available 
source.  The  worm  A  was  taken  from  an  old  S-wrench,  and 
the  body  C  was  made  from  a  piece  of  scrap  shafting.  The 
cavity  in  which  the  worm  A  and  wormwheel  B  were  Inserted, 
was  cut  with  an  end  mill  of  practically  the  same  diameter  as 
the  worm.  This  wormwheel  was  also  made  from  a  piece  of 
scrap  shaft,  cut  the  right  length  to  fit  into  the  chamber.  The 
teeth  were  formed  by  driving  pieces  of  drill  rod  into  holes 
drilled  for  the  purpose.  The  part  D  is  an  eight-pointed  star 
wheel,  which  was  used  for  feeding  the  bar  at  each  revolution  of 
the  shaft.  The  rack  E  was  made  from  a  piece  of  conmion  key 
stock,  of  a  size  to  fill  the  spline  which  happened  to  be  in  the 
shaft.  The  boring  tool  F  was  Inserted  in  a  hole  in  the  end  of 
the  rack,  and  secured  with  a  headless  set-screw  which  allowed 
for  adjustment.  After  the  job  was  finished,  it  was  found 
that  by  making  two  sets  of  brackets  to  support  the  ends  of  a 
permanent  bar  which  was  made  to  suit  the  head  C,  this  tool 
could  be  used  in  many  an  out-of-the-way  place,  especially  on 
repair  work.  H.  E.  Wood. 

Newark,  N.  J. 


MAKING  ACCURATE  AUTOMOBILE  ENGINE 
PISTONS 

In  a  large  shop  that  was  turning  out  a  great  luiiuhor  of 
automobile  parts  on  contract,  they  had  trouble  in  petting  accu- 
rately finished  pistons,  and  after  trying  several  difl'crent  plans, 
llie  following  was  found  to  be  most  satisfactory. 

I'ig.  1  represents  a  chuck  which  is  made  of  two  gray  iron 
parts;  namely,  the  body  A  and  the  closing  ring  B.     The  body 
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was  screwed  on  the  spindle  of  an  engine  lattie  by  a  spanner 
wrencli  whicii  engaged  tlie  tioles  C.  Fig  2  represents  the 
finished  piston.  These  pistons  after  having  been  entirely 
machined,  except  grinding,  were  placed  in  .this  chuck  and 
a.  fine  finish  cut  was  taken  in  the  mouth.  When  the  piston 
was  placed  in  the  chuck,  closing  ring  B  was  screwed  tight 
by  a  spanner  wrench  which  engaged  holes  D.  The  ring  being 
a  good  fit  at  H.  remained  true  when  drawn  back  by  the 
threads;   and  as  the  chuck  body  A  was  beveled  to  match  the 


Fig.  1.    Chuck  for  Holding  Pistons  wliile  Boring  Mouth 

closing  ring  and  saw-divided  at  E  into  three  equal  parts,  it 
closed  tightly  on  the  piston  and  held  it  true  so  that  the  finish 
cut  was  true  to  the  outside  of  the  piston. 

The  cross  bore  in  pistons  which  had  previously  been  ma- 
chined in  a  jig  that  fitted  the  outside  diameter  of  the  piston 
was,  therefore,  at  right  angles  to  the  finished  outside.  Thus 
the  cross  boi-e,  the  mouth  bore,  and  the  outside  diameter  were 
made  exactly  true  to   each  other.     This   much   being  accom- 
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Fig,  2.    Automobile  Engine  Piston 

plished,  the  finish  grinding  was  made  perfect  by  the  mandrel 
shown  in  Fig.  3.  This  consists  of  a  finished  forging  J,  a  pin 
K,  that  is  a  close  fit  in  the  cross  bore  of  the  piston  and  in 
forging  .7.  and  a  cylindrical  part  L  that  is  fitted  accurately 
1.0  the  forging  J  and  that  also  is  a  close  fit  at  O  in  the  finished 


mouth  of  the  piston.  By  tightening  nut  M,  shoulder  P  is 
brought  square  against  the  end  of  the  piston.  It  is  now  evi- 
dent that  with  the  piston  center  on  one  center  of  the  grinder, 
and  the  centered  end  of  forging  J  on  the  other  grinder  center, 
with  pin  X  acting  as  a  driver,  that  an  accurately  ground  pis- 
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Pig.  3.    Mandrel  on  which  Pistons  are  held  while  being  ground 

ton  would  be  the  result.  We  found  this  method  a  little  glower 
than  some  others,  but  the  extreme  accuracy  obtained  and 
the  small  number  of  pistons  rejected  by  the  inspectors,  made 
the  gain  all  in  favor  of  the  fixture. 

Jig  and  Tool  Designer. 


HANDY  SET  OF  CLAMPS 

We  had  some  work  to  clamp  in  a  drill  jig,  and  as  the  ordi- 
nary C-clamp  required  too  much  time  to  operate,  the  type  of 
clamp  shown  in  the  accompanying  illustration  was  designed. 
A  common  squared-head  cap-screw  with  a  dog  point  is  used  to 
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tighten  the  clamp  after  the  movable  side  is  swung  into  place. 

A  14-inch  pin,  3  inches  long,  passes  through  the  head  of  the 

clamping  screw,  which  makes  it  unnecessary  to  use  a  wrench 

for  tightening.     The  swinging  side  of  the  clamp  is  pivoted  to 

the  main  part  by  a  pin  which  passes  through  a  hinge  fitting, 

as  shown.    Dimensions  for  four  different  sizes  of  clamps  of  this 

type  are  given  in  the  table  below  the  engraving.    These  clamps 

are  very  convenient,  quick-acting,  and  they  may  be  used  for 

many  >i3urposes. 

E.  H.  Pratt. 


DEEP  HOLE    CALIPERS 

In  response  to  the  editor's  request,  in  the  December  num- 
ber, for  descriptions  of  deep  hole  calipers,  I  submit  the  fol- 
lowing and  the  accompanying  sketch,  as  a  possible  solution  of 
"J.  W.  M.'s"  problem.  Fig.  1  represents  a  point  or  inside  cali- 
per similar  to  those  used  in  the  U.  S.  arsenals  on  large  gun 
work.  The  body  of  the  caliper  or  "stick,"  as  it  Is  called  in 
the  shop,  is  made  of  a  piece  of  wood,  and  the  points  A  are 
made  from  wood  screws,  the  heads  being  cut  off  and  the  body 
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iturneil  down  ns  shown.  Two  flat  places  aro  fllod  on  each 
polnl  so  that  a  wienoh  may  be  applied  to  adjust  the  points 
In  or  out  for  any  riHiuired  size  within  Its  limits.  These  sticks 
have  many  advantages  over  the  usual  methods  of  obtaining 
Inside  measurements:  They  are  easily  adjusted  to  outside 
micrometers  or  verniers  and  it  Is  only  a  tew  minutes'  work 
to  nuike  one  of  any  desired  length;  the  wood  acts  as  an  insu- 


Plgs.  1  and  2.    Inside  Caliper  and  Same  Tool  with  Handles  for  Deep-hole  Worlc 

lation  from  the  heat  of  the  hand  and  furnishes  a  convenient 
place  on  which  to  mark  the  size  to  which  it  has  been  or  Is 
to  be  set  in  the  inspection  department.  Fig.  2  shows  how  I 
would  rig  up  one  of  these  sticks  to  caliper  the  size  at  the 
bottom  of  a  deep  hole  such  as  J.  W.  M.  mentions,  and  with 
it  I  believe  it  would  be  an  easy  matter  to  ascertain  the  size 
within  0.00025  providing,  of  course,  an  outside  micrometer  of 
the  required  size  is  convenient.  However,  if  the  pieces  are 
to  be  measured  in  large  quantities,  a  star  gage  would  be  much 
-quicker.  T.  Covey. 


DEEP  HOLE  CALIPERS 

Through  the  "How  and  Why"  page  of  the  December,  1909, 
number  of  Machinery,  J.  W.  M.  asks  for  the  best  means  of 
accuratel.v  determining  the  size  at  the  bottom  of  a  bore 
appro.xiniately  4  inches  in  diameter  and  12  feet  long.  The 
best  and  cheapest  way  of  measuring  the  diameter  that  I  know 
■of,  is  to  take  two  wood  screws,  cut  off  the  heads,  point  them, 


Improved  Deep-hole  Caliper 

file  a  flat  on  each  side  of  the  body  so  that  they  can  be  turned 
with  a  wrench,  and  screw  one  in  each  end  of  a  piece  of  wood 
A  about  %  inch  square  by  3  inches  long.  A  wooden  handle 
B  of  the  required  length  should  be  attached  to  the  center 
of  the  cross-piece  A,  thus  forming  a  T.  The  flats  on  the 
screws  make  it  easy  to  adjust  them  in  or  out  until  they  are 
set  to  the  diameter  of  thfe  work.  Of  course,  the  caliper  must 
be  withdrawn  each  time  an  adjustment  is  made. 
Poughkeepsle,  N.  Y.  George  H.  Desrociiers. 


CENTERING  A  SHAFT  "WITH  A  MILLING 
CUTTER 
The  method  of  centering  a  shaft  with  a  milling  cutter  when 
key-seating,  described  by  Mr.  H.  E.  Wood  in  the  October  num- 
iber,  is  a  very  good  one,  and  one  that  I  have  used  many  times. 
It  Is  al.co  a  good  way  of  centering  work  with  the  cutter  when 
milliiiv;  spirals.  By  this  method  the  centers  can  be  set  cen- 
tral Willi  ilio  cutter  before  swinging  the  table  to  the  angle  of 
the  spiral.  Another  good  method  of  centering  the  cutter  when 
milling  ."iilrals.  Is  to  set  the  iiointer  of  a  surface  gage  to  the 


height  of  the  center,  and  then  scribe  a  line  across  the  end 
of  the  work,  which  is  then  Indexed  a  quarter  turn  so  as  to 
bring  the  scribed  line  in  a  vertical  position.  The  cutter  may 
then  be  set  with  reference  to  this  line.  Still  another  method 
I  often  use  when  key-seating  is  as  follows:  The  shaft  Is  first 
adjusted  so  as  to  bring  it  within  a  few  thousandths  of  being 
against  the  side  of  the  cutter;  then,  if  the  cutter  runs  out 
laterally.  It  can  easily  be  detected  by  sighting  down  over  It 
while  it  Is  revolving.  With  the  cross  feed,  the  shaft  is  then 
set  so  that  it  just  touches  the  side  of  the  cutter.  If  the  latter 
runs  out  of  true,  that  part  which  Is  midway  between  the  two 
points  that  run  out  the  most  should  be  set  against  the  shaft. 
The  dial  on  tlu>  screw  Is  then  set  to  zero;  the  table  Is  locked, 
and  the  shaft  is  moved  In  a  distance  equal  to  one-half  its  diam- 
eter. The  side  of  the  cutter  will  then  be  in  the  same  vertical 
plane  as  the  center  of  the  shaft.  The  dial  may  then  be  again 
set  to  zero  so  that  the  work  may  be  moved  a  distance  equal 
to  one-half  the  cutter  width.  The  shaft  will  then  be  exactly 
central  with  the  cutter.  Arthur  Z.  Wolg.^mot. 

Peoria,  111. 


CLEANING  AUTOMOBILES 
As  a  foreman  and  mechanic  in  the  automobile  industry,  I  have 
been  called  upon  many  times  to  repair  very  dirty  machines, 
a  job  which  is  sometimes  annoying  to  the  men.  The  device 
shown  in  the  accompanying  illustration  has  been  found  very 
effective  for  removing  the  dirt  from  automobiles,  and  it  doubt- 
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Air  and  Gasoline  Nozzle  used  for  Cleaning  Automobiles 

less  would  prove  useful  in  connection  with  other  work.  This 
device  consists  of  an  air  and  gasoline  nozzle,  which  is  made 
of  two  pieces  of  tubing  about  fifteen  inches  in  length.  The 
sizes  of  these  tubes  are  %  and  14  inch  for  the  air  and  gaso- 
line, respectively.  Care  should  be  taken  to  make  the  end  of 
the  gasoline  pipe  come  exactly  central  with  the  air  outlet,  as 
shown  in  the  illustration.  By  means  of  hose,  one  nozzle  Is 
connected  with  the  compressed  air  and  the  other  to  a  gasoline 
can.  A  valve  can  be  placed  on  the  gasoline  pipe  to  regulate 
the  amount  of  gasoline  to  be  used.  With  a  heavy  air  pressure, 
one  gallon  of  gasoline  will  clean  an  entire  automobile  very 
effectively  in  an  hour  or  so,  and  better  than  by  any  other 
method  known  to  the  writer.  J.  B.  Kemp. 

Indianapolis,    Ind. 


DIE  FOR  REDUCING  MAGNETO  CABLE  ENDS 
A  handy  fixture  is  shown  below,  which  the  writer  had 
occasion  to  use  for  re-forming  the  spark-plug  end  of  magneto 
cables  used  on  automobile  engines.  Magnetos  with  cables  were 
bought    from   one   company,   and    after   some   time   a   change 


FigB.  I  to  4.     Die  for  Ri'dUfliig  Spnrk-pUiff  End  of  Milguoto  Civble 
und  Sample  of  Worlc 
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was  made  In  the  cables  and  it  was  found  that  the  new  cables 
were  1/16  inch  smaller  in  diameter.  As  a  result,  the  terminal 
for  the  spark-plug  end  of  the  cable  was  too  large  and  scraping 
this  piece  was  out  of  the  question,  as  this  would  involve 
considerable  delay,  which  at  the  time  could  not  be  tolerated. 
In  Fig.  1  is  shown  the  cable  end,  the  diameter  D,  being,  as 
before  stated,  1/16  inch  larger  than  required.  Fig.  3  shows  the 
die  for  reducing  the  diameter.  This  die  was  split  in  order 
to  be  able  to  place  the  work  into  it.  The  part  A  of  the  die  was 
pivoted  on  the  pins  B  which  were  fastened  into  the  half  of 
the  die  marked  E.  The  other  half  of  the  die  was  held  by  the 
eccentric  which  pivoted  in  A,  the  pins  C  locating  this  half. 
Fig.  4  shows  the  punch,  and  Fig.  2,  a  guide  for  the  punch. 
This  work  was  done  by  a  boy,  in  a  small  hand  press.  After 
the  piece  was  forced  through  the  die  and  reduced,  it  was 
trimmed  on  the  end,  this  being  necessary  because  of  the  re- 
drawing of  the  metal. 
St.  Louis,  Mo.  C.  T.  Schaefer. 


EFFICIENT  TYPES  OF  MILLING  FIXTURES 

With  reference  to  W.  A.  Sawyer's  "Efficient  Type  of  Milling 
Fixture,"  illustrated  and  described  in  the  October  number  of 
Machinery,  in  the  Letters  Upon  Practical  Subjects  depart- 
ment, I  would  like  to  offer  a  little  friendly  criticism.  I  con- 
sider that  there  are  at  least  three  weak  points  in  the  design, 
viz.,  (1)  Work  is  not  properly  clamped.  (2)  Fixture  is  hard 
to  keep  clean.     (3)  Fixture  is  slow  to  operate. 

To  prove  the  claims — First,  the  work  is  clamped  on  one 
side  of  the  cutter  only  and  there  is  nothing  to  prevent  the  cut- 
ter from  lifting  the  unsupported  side  at  the  beginning  of  the 
cut,  unless  the  operator  is  very  careful  in  advancing  the  work 
to  the  cutter.    Again,  if  the  work  is  not  of  a  uniform  thick- 
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Fig.  1.    Pieces  of  Different  Tbiclcnesses  held  by  a  T-clamp 

ness,  one  piece  will  be  clamped  close  to  the  cutter  while  the 
other  is  clamped  at  some  distance  from  it.  The  engraving 
Fig.  1  will  serve  to  illustrate  this. 

Second,  to  clean  the  fixture  it  must  be  taken  apart,  and 
this  the  writer  considers  a  bad  feature  in  fixture  design, 
unless  the  construction  is  very  simple.  Any  one  studying 
Mr.  Sawyer's  design  and  noting  the  number  of  moves  re- 
quired to  clean  the  fixture,  will  admit  that  the  time  required 
for  cleaning  Is  long  compared  with  the  time  required  to  per- 
form the  cutting  operation.  I  am,  of  course,  assuming  that 
Mr.  Sawyer's  sketch  is  proportional.  The  clearance  slot  for 
the  pin  0  is  unprotected  from  chips  during  the  cleaning  oper- 
ation, and,  in  time,  would  become  choked  up.  The  foregoing 
objections  would  also  apply  to  the  third  weak  point,  since  it 
cuts  down  the  output.  It  would  be  interesting  to  know  what 
the  latter  would  be  per  hour. 

If  a  reliable  vise  is  available,  a  pair  of  vise  jaws  could  be 
made  similar  to  Fig.  3  which  would  perform  the  operation 
satisfactorily.  Jaw  A,  which  is  stationary,  supports  the  work 
to  within  1/32  of  an  inch  of  its  width,  i?  is  a  plain  jaw.  A 
slight  angle  of  about  ^2  degree  is  given  to  the  faces  of  both 
Jaws  to  insure  the  work  being  held  securely  at  the  upper 
edge.  A  slight  clearance  check  or  groove  is  cut  at  C.  D  Is 
a  sliding  pin  which  is  an  easy  fit  in  both  jaws.  Into  this 
pin  is  inserted  pin  E  which  locates  the  work.  This  pin  is 
free  to  slide  in  jaw  A.  while  slot  F  is  protected  from  chips 
by  means  of  a  sheet  metal  piece  G,  which  is  dovetailed  into 
A  and  slides  with  pin  E.  Clearance  cuts  J  assist  in  lifting 
the  work  from  the  jaw.    Lining  pins  H,  which  are  driven  into 


jaw  B  and  slide  in  jaw  A,  prevent  any  lifting  effect  when 
tightening  the  vise. 

It  will  readily  be  seen  that  a  design  of  this  type  will  em- 
body what  the  writer  considers  the  five  most  important  fea- 
tures in  fixture  design,  viz:  Simplicity,  efficiency  of  clamping 
device,  ease  with  which  It  is  cleaned,  quickness  of  operation, 
and  durability.  A  design  such  as  is  suggested  would  not 
cost  more  than  25  per  cent  of  the  cost  of  Mr.  Sawyer's 
fixture,  and  while  it  is  only  a  single  fixture,  there  is  very 
little  time  ^aved  in  making  it  multiple,  as  the  cut  is  com- 
paratively short  and  shallow  and  the  time  saved  by  being 
able  to  remove  work  and  brush  away  chips  quickly  will  more 
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Figs.  2  and  3.    Work  and  Fixture  for  Holding  it  while  Groove  "K"  is 
being  milled  Square  \rith  Edge  "L"  and  Central  with  Hole  "M" 

than  counterbalance  the  advantage  of  milling  two  pieces  at 
once;  thus  the  output  would  be  greater  than  with  a  fixture  of 
Mr.  Sawyer's  design. 

If  a  suitable  vise  is  not  available,  a  special  vise  with  cam 
movement  could  be  made  at  small  cost  to  take  a  pair  of  jaws 
of  the  above  type.  The  jaws  can  also  be  case-hardened  and 
ground,  thus  adding  greatly  to  their  life.  Where  conditions 
will  warrant  the  expense,  and  the  output  is  increased,  special 
fixtures  are  often  advisable.  Nevertheless  there  are  many 
cases  like  the  foregoing,  where  vise  jaws  will  not  only  be 
cheaper  but  better  in  other  ways. 

Montreal,  Canada.  Ikwin  Jenkinson. 


TURNING  A  BICYCLE  FORK 
As  the  fork  of  my  bicycle  was  broken,  I  tried  one  from  an 
old  wheel  to  see  how  it  would  fit,  and  found  that  it  was  suit- 
able in  every  respect  except  the  length  of  the  stem,  which 
needed  to  be  cut  off  at  A  and  be  re-threaded.  This  work  was 
done  without  difficulty  by  the  following  method:     A  block  of 


Bicycle  Fork  with  Block  fitted  between  Tines  to  permit  turning  iu  the  Lath© 

wood  B  was  fitted  in  between  the  tines  of  the  fork  and  was 
held  rigidly  by  a  bolt  which  passed  through  the  tines  and 
block.  It  was  further  secured  by  wire  nails  driven  in  at  C. 
The  fork  was  then  placed  in  the  lathe,  the  block  of  wood  giv- 
ing a  good  center  for  the  live  center  of  the  lathe.  After  the 
steady-rest  was  placed  at  D  the  stem  was  easily  cut  off.  The 
steady-rest  was  then  changed  to  position  E.  the  end  of  the 
work  was  supported  by  the  dead  center,  and  the  thread  cut, 
thus  completing  the  job.  Stephen  Courteb. 

Paterson,  N.  J. 


NEW   MACHINERY  AND  TOOLS 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP 


COLBURN    "NEW  MODEL"    BORING    AND 

TURNING  MILLS 
The  Colburn  Matlilne  Tool  Co.,  of  Kranklln,  I'a.,  has  devel- 
oped a  line  of  boring  and  turning  mills,  which  we  herewith 


Fig.  1.     "New  Model"  eo-inch  Colbum  Boring  Mill 

Illustrate  and  describe.  The  name  "New  Model"  is 
used  to  designate  this  design.  In  its  general  lines  it 
does  not  differ  from  the  older  designs  of  the  same 
builders  but  there  have  been  important  improvements 
in  detail  made  throughout  which  materially  increase 
its  convenience  and  capacity.  There  are  five  sizes  in 
the  entire  line,  these  being  42-,  48-,  50-,  60-  and  72-inch 
swing,  respectively.  Practically  the  same  features 
are  incorporated  in  all  the  sizes,  and  a  description 
of  any  one  size  applies  to  the  rest.  The  illustrations 
here  shown  are  mostly  taken  from  the  60-inch  ma- 
chine. 

The  main  framework  of  the  machine  is  of  stand- 
ard construction  as  may  be  seen  from  the  illustrations. 
The  parts  have  been  carefully  designed  to  permit  the 
taking  of  heavy  cuts  without  vibration  or  deflections. 
The  cross-rail,  in  particular,  has  been  strengthened, 
having  been  given  a  heavy  arched  box  section  which 
Is  exceedingly  rigid.  The  saddles  have  unusually  lib- 
eral bearing  surfaces  on  the  cross-rail,  with  adjust- 
able taper  gibs  to  compensate  for  wear.  The  swiv- 
els, which  are  of  large  diameter  and  ample  bearing 
area,  are  provided  with  an  angular  adjustment  by 
means  of  a  worm  and  gear,  which  also  acts  as  a  posi- 
tive locking  device  making  it  impossible  for  the  heads 
to  a((  idenlally  fall  over  sideways  when  the  clamping 
bolts  are  nUeased.  The  ram  (see  A,  Fig.  9)  is  very 
massive  and  has  a  steel  rack  set  into  Its  side.  The 
cored  opening  is  extended  all  the  way  to  the  lop  so 
that  extra  long  boring-bars  can  be  used.  Clearance 
la  provided  to  permit  the  rams  to  be  raised  within 
the  guides. 


Tlie  Main  Spindle  and  Drive 

Figs.  3  and  4  show  clearly  the  construction  of  the  spindle 
and  the  table  drive.  The  spindle  A  has  a  massive  angular 
llirust  bearing  which  makes  It  self-centering.  This,  in  con- 
junction with  the  two  large  cylindrical  bearings  D, 
effectually  resists  vertical,  angular  and  horizontal 
strains.  All  these  surfaces  are  lubricated  from  a  com- 
mon supply,  this  being  the  oil  bath  in  which  the  angu- 
lar bearing  revolves.  The  lubricant  is  kept  at  the 
proper  height  by  the  oil  gage  and  filler  at  the  side  of 
the  base,  connected  to  the  spindle  bearing  by  piping 
as  shown  in  Fig.  3.  The  constant  flow  of  oil  along  the 
conical  thrust  surface  of  A  is  maintained  by  the  motion 
of  the  spindle.  The  lower  part  of  the  bearing  is  im- 
mersed in  the  reservoir  of  oil  B,  which  is  carried  up- 
ward to  the  outer  edge  of  the  bearing  and  into  the 
annular  channel  there,  from  which  it  is  returned 
through  suitable  grooves  to  B  again.  By  this  means 
the  bearing  is  automatically  flushed,  and  the  oil  flows 
over  into  the  cylindrical  bearings.  A  circular  safety 
pad  of  felt  E  contains  enough  oil  to  keep  the  cylindri- 
cal bearings  D  from  becoming  dry,  even  if  the  supply- 
ing of  the  reservoir  is  neglected  for  a  long  time. 

The  table  is  driven  by  a  spur  gear  F  of  large  diam- 
eter, attached  directly  to  it.  No  lifting  tendency  is 
possible  with  this  style  of  drive.  As  shown  in  Fig.  3, 
an  internal  gear  is  used  on  the  60-  and  TS-inth  mills, 
while  an  external  gear,  as  shown  in  Fig.  4,  is  used  on 
the  three  smaller  sizes.  The  table  pinion  G  is  mounted 
on  a  vertical  shaft,  which  is  oiled  by  a  suitable  reser- 
voir and  wieking  as  shown.  In  this  case,  as  in  the 
other  important  bearings,  care  is  taken  to  provide  a 
design  which  will  give  satisfactory  lubrication,  even 
though  the  oiler  neglects  the  machine  for  continued 
periods. 

The  Speed  Chang'ing  and  Controlling  Mechanism 
The  drive  is  by  means  of  5-step  cone  pulleys  of  large 
dimensions    connected    through   a   speed    or   back-gear 
box    with    the    horizontal    shaft    carrying   bevel    gears 


Fig.  2. 


Roar  View  ol  "New  Model"  Boring  Mill,  abowlDg  Mivln  Drive      Controlling 
lIundloH,  Lovern,  etc. 
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meshing  with  the  vertical  table  pinion  shaft  shown  in  Fig.  4. 
The  driving  arrangement  is  best  shown  in  Fig.  2,  while  details 
of  the  back-gear  mechanism  and  the  speed  box  are  shown  In 
Fig.  0.  A  belt  shifter  is  shown  which  is  simple,  effective  and 
easily  operated,  and  avoids  the  necessity  of  the  complicated 
mechanism  and  multiplicity  of  parts  used  on  many  geared 
speed-changing  arrangements.  By  means  of  lever  H  (see  Fig. 
2)  controlling  belt  shifters  J.  J.  the  belt  can  be  changed  from 
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Details,  sho^Tln?  Construction  of  tlie  Spindle  Bearing  and  Internal  Gear 
Drive  used  on  the  60-  and  72-inch  MiUa 


one  step  of  the  cone  pulley  to  another  with  great  rapidity  and 
without  any  injury  to  the  belt.  In  actual  operation  the  change 
for  the  entire  range  of  speeds  given  by  the  5  steps  in  the  cone 
pulleys  has  been  obtained  in  eight  seconds,  going  from  the 
slowest  to  the  fastest  step  and  back  again,  and  stopping 
momentarily  at  each  speed. 

The  countershaft  is  attached  directly  to  the  upper  parts 
of  the  housings  by  means  of  brackets  having  ring  oiled  bear- 
ings. It  thus  becomes  a  part  of  the  machine  itself.  It 
carries  the  upper  cone  pulley  and  tight  and  loose  pulleys. 
The  loose  pulley  is  provided  with  bronze  bushings  and  Is 
made  smaller  than  the  tight  pulley,  so  that  the  strain  of 
the  belt  is  removed  when  the  machine  is  not  running.  The 
machine  may  be  controlled  from  either  side  of  the  mill  by 
means  of  a  horizontal  rod  connected  with  the  shifter,  having 


in  a  bath  of  oil.  The  slow  speed  is  thrown  out  and  in  by 
means  of  lever  Z,  conveniently  located  at  the  side  of  the 
machine.  This,  with  the  five-step  cone  pulley,  gives  10  speeds, 
all  in  geometrical  progression. 

The  speed  box,  when  assembled,  is  oil-tight,  and  the  proper 
height  of  oil   is  shown  at  all  times  by   the  glass  gage  and 
oil  filler  on  the  outside.     All  the  bearings  are  bushed  with 
phosphor-bronze  and  are  provided  with  ring  oilers  for  addi- 
tional protection.     The  oil  runs  into  the  oil  box  from 
the    main    reservoir.     By    removing   the   single   plug 
under  the  oil  feed  cup,  the  entire  box  can  be  drained 
dry.     At  any  time  it  is  necessary  to  make  repairs  the 
mechanism  can  be  removed  from  the  machine  in  its 
entirety,  so  that  every  part  is  accessible. 

A  brake  is  furnished  which  enables  the  operator  to 
stop  the  machine  with  the  table  in  any  desired  posi- 
tion. It  is  operated  by  a  foot-treadle  placed  within 
easy  reach  on  the  working  side  of  the  machine.  This 
brake,  as  shown  at  B  in  Fig.  9,  is  provided  with  taper 
friction  surfaces,  formed  with  hard  maple  shoes  and 
wedges.  It  is  applied  to  the  inside  of  the  cone  pulley, 
as  seen  at  T  in  Fig.  2.  The  conical  type  of  friction 
prevents  any  distortion  of  the  bearings;  since  it  Is 
operated  directly  on  the  prime  mover,  all  shock  and 
jar  is  eliminated  and  the  braking  effect  is  practically 
instantaneous. 

The  Feed  Mechanism 
The  feeding  mechanism  for  each  head  is  contained 
in  a  separate  case,  one  on  each  side  of  the  mill,  per- 
mitting each  to  work  independently  of  the  other.     By 
turning  the  hand-wheel  L  one  revolution,  five  changes 
of  feed  are  obtained.     The  further  movement  of  the 
multiplying  lever,  projecting  from   the  front  of  the 
gear-box  in  Figs.  1  and  3,  permits  hand-wheel  L  to  be 
revolved  and  gives  five  more  changes,  making  ten  in  all.    The 
vertical  feed  shaft  K.  extending  upward  to  the  feed  case,  en- 
gages the  mechanism  on  each  end  of  the  rail,  which  conveys 
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Fig.  4.    Construction  of  the  Taper  Spindle  Bearing  and  Provision  for  Oiling 

a  spade  handle  at  each  end.     One  of  these  handles  is  shown 
at  AI  in  Fig.  2. 

The  cone  pulley  is  mounted  on  the  driving  shaft  of  the  gear 
box,  as  shown  in  Fig.  2.  This  mechanism  takes  the  place 
of  the  back-gearing  ordinarily  used.  The  speed  change  is 
made   by  gears  and  clutches  which  are  constantly   immersed 


Fig.  5.    Speed  Box,  showing  Enclosed  Mechanism  and  Ring  Oiling  Bearings 

motion  to  the  horizontal  rods  and  screws  in  the  cross-rail 
operating  the  heads  horizontally,  and  vertically.  The  usual 
slip  gears  on  the  ends  of  the  rods  and  screws  are  eliminated, 
and  quick-adjusting  positive  clutches  are  substituted  (see  D 
in  Fig.  9).  This  enables  the  operator  to  instantly  change  the 
feed  from  vertical  to  horizontal  and  vice  versa. 

Either  feed  can  be  reversed  by  lever  0  at  each  end  of  tha 
rail  which  controls  a  clutch  playing  between  a  set  of  revers- 
ing bevel  gears  in  box  P.  These  gears  are  connected  with 
the  feed  shafts  through  a  safety  shear  pin  device  shown  at 
Q  in  Fig.  2,  and  in  detail  in  Fig.  6.  At  the  left  of  the  latter 
engraving  it  is  shown  in  position,  while  at  the  right  it  is 
shown  taken  apart.  The  connecting  shaft  is  made  in  two 
sections  with  little  couplings  on  their  ends,  adjoining  each 
other.  The  motion  is  transmitted  from  the  driving  member 
to  the  driven  one  by  a  small  pin  passing  through  each  flange 
of  the  coupling.  Any  abnormal  strain  on  the  feeding  mech- 
anism in  excess  of  that  necessary  on  the  heaviest  cuts  will 
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shear    this   pin   off.   and   thus   protect   the   mechanism    from 
breakage. 

When  a  pin  shears,  one-half  of  the  coupling  is  turned  half 
around  until  the  slots  arc  opposite  the  broken  pins,  which  are 
then  readily  removed  as  shown  at  the  right  of  Fig.  6.  The 
couplings  are  then  turned  until  the  holes  are  in  line  again, 
when  a  new  pin  is  Inserted  and  the  mill  is  ready  to  run. 
The  whole  operation  of  taking  out  the  old  pin  and  putting 
in  a  new  one  only  takes  a  few  seconds.  There  Is  nothing 
to  adjust  or  to  get  out  of  order  in  the  device.  A  supply  of 
pins  is  sent  out  with  eacli  machine,  but  in  case  these  are 
exhau-sted,  new  ones  can  be  readily  obtained,  as  they  are 
made  from  the  ordinary  wire  nails  found  around  any  shop. 
Power  Rapid  Traverse 

An  important  feature  of  this  machine  relates  to  the  con- 
struction of  the  power  rapid  traverse.  This  is  provided  for  all 
the  movements  of  the  tools,  whether  in  a  horizontal,  vertical 
or  angular  direction.     It  is  obtained  from  the  same  vertical 


Fig.  6.    The  Safety  Shear  Pin  Device  for  Protectirigr  the  Feed  Mechanism, 
showing  Base  of  Replacing  Shearing  Pin 

shaft  E  as  the  feed,  and  is  controlled  by  the  vertical  lever 
N  (see  Fig.  2)  at  the  side  of  the  feed-box.  This  lever  has 
two  operating  positions — either  pulled  in  or  pushed  back. 
The  regular  gear  feed  is  always  engaged  when  the  lever  is 
in  the  back  position,  and  if  the  feed  is  thrown  in,  the  tool 
will  then  move  in  the  direction  determined  by  the  position 
of  the  feed  reverse  lever  0  at  the  end  of  the  cross-rail.  On 
the  other  hand,  the  rapid  traverse  is  always  engaged  and  the 
gear  feed  is  thrown  out  when  the  lever  is  in  the  forward 
position,  and  the  tool  will  then  travel  rapidly  in  the  opposite 
direction  from  that  given  by  the  gear  feed. 

It   may   take  a  word  or  two  of  explanation   to  show  the 
advantage  of  this  construction.     It  makes  it  Impossible  for 
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V[g.   7,    Rear  View   of  Saddle    for    Swivel   Hoad,  showing  Large    Diameter  of 
Rods  and  Screws  and  the  Fine  Adjusting  Collars  for  the  Tool  Movements 

the  operator  to  throw  in  the  rapid  traverse  the  wrong  way, 
and  thus  avoids  all  chance  of  accident.  For  Illustration,  sup- 
pose the  tool  Is  feeding  horizontally  along  the  rail,  taking 
a  facing  cut  on  a  piece  of  work.  Having  reached  the  end 
of  the  cut,  say   with  the  tool  up  against  the  shoulder,  the 


operator  desires  to  disengage  the  feed  and  return  the  tool 
to  the  starting  point  again  for  a  finishing  cut.  He  simply 
pulls  the  rapid  traverse  lever  forward.  No  mental  effort  is 
required,  and  he  does  not  have  to  stop  to  think  for  a  second 
which  way  to  pull  it,  as  there  is  only  one  direction  in  which 
it  cab   be  moved.     It  makes   no   difference,  whether   the   tool 


Fig.  8.    Method  of  Maldng  Minute  At^ustments.  which  permits  Close 
Observation  of  the  Tool  at  the  Same  Time 

is  feeding  to  the  right  or  to  the  left  horizontally,  or  up  and 
down  vertically,  the  same  lever  controls  the  feed  and  rapid 
traverse  in  every  case,  and  pulling  the  lever  alwavs  throws 
the  gear  feed  out  and  the  rapid  traverse  in,  at  the  same  time 
reversing  the  direction  of  the  travel  of  the  tool.  The  rapid 
movement  is  obtained  from  the  shaft  at  the  top  of  the  machine 
through  vertical  cones  having  cork  Inserts,  of  which  one  is 
shown  at  R  in  Fig.  2,  and  in  detail  at  C  in  Fig.  9.    This  con- 
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Fig.  9.  Various  Details,  A— Ram.  B— Brake  Cone  with  Maple  Shoes  Treated 
with  Parafflne.  C— Cork  Insert  Clutch  Member  for  Rapid  Traverse.  D— Qulok- 
adjustlng  Clutch   for  Controlling  Cross  and  Down  Feeds 

struction,  which  has  proved  its  value  in  automobile  design, 
does  away  with  the  necessity  for  flooded  lubrication  at  this 
point. 

The  fine  adjusting  collar  construction  illustrated  in  Figs. 
7  and  8,  in  connection  with  the  rapid  traverse  just  described, 
does  away  with  the  necessity  for  liand-cranking,  although,  of 
course,  the  ends  of  the  shafts  and  screws  in  the  cross-rail  are 
squared  so  that  a  crank  can  be  used  In  an  emergency,  or 
whenever  the  operator  prefers.  To  permit  the  flne  adjust- 
ment which  the  rapid  traverse  does  not  give,  it  has  usually 
been  necessary  to  go  to  the  end  of  the  cross-rail  and  use  the 
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crank-handle.  In  this  design,  however,  both  the  feed-screws 
and  the  rods  in  the  cross-rail  are  splined  and  each  has  a 
capstan  collar  fitted  thereto  with  keys,  and  free  to  slide  on 
them.  By  turning  the  capstan  collars  with  a  small  lever 
furnished  for  this  purpose,  the  rods  and  screws  are  turned 
also. 

The  operator  can  stand  close  to  his  work,  as  shown  in 
Fig.  8,  and  by  placing  the  capstan  collars  in  the  most  con- 
venient position,  he  can  make  fine  adjustments  of  the  tools 
In  any  direction  without  having  to  go  to  the  end  of  the  rail 
where  he  could  not  readily  observe  the  movement  of  the  tool 
point.  When  the  heads  are  moved  to  the  extreme  outer 
position  on  the  cross-rail,  these  collars  do  not  in  any  way 
Interfere,  as  is  apparent  in  Fig.  1,  so  that  it  is  not  necessary 
to  make  the  rails  any  longer  for  the  sake  of  having  the  fine 
adjustment. 

Attachments  and  Extra  Equipment 

Another  attachment  not  shown  here,  is  provided  for  thread 
cutting.  When  this  is  used,  the  feed  change  wheel  L  is 
set  to  a  predetermined  point  at  which  the  table  and  vertical 
feed  shaft  revolve  in  unison.  A  single  tooth  clutch,  con- 
nected with  the  rapid  traverse  lever  A',  is  used  for  returning 
the  tool  quickly  to  its  starting  point:  and  when  this  is  again 
thrown  in  to  connect  the  mechanism  for  threading,  the  tool 
must  always  catch  the  thread.  This  is  the  familiar  con- 
struction used  on  certain  types  of  engine  lathes  in  which 
the  lead-screw  and  not  the  work  is  reversed  for  thread  cut- 
ting. While  the  gear  connection  for  threading  is  not  fur- 
nished regularly  it  can  be  put  on  at  any  time.  It  is  attached 
to  the  bracket  at  the  end  of  the  cross-rail,  always  on  the 
right-hand  head.  The  change  gears  provided  allow  all  threads 
to  be  cut  between  2  and  14  per  inch.    For  drum  scoring,  special 


Fig.  10.    Constant-speed  Motor-drive  for  Colbuin    'New  Model*' 
Boringr  Mills 

arrangements  are  made  which  allow  leads  as  ccarse  as  one 
turn  in  2  inches  to  be  cut  with  the  same  facility  as  for  the 
finer  pitches. 

The  self-contained  countershaft  construction  described  in 
the  beginning  of  the  article  particularly  adapts  the  machine 
to  motor-drive.  The  5-step  cone,  mechanical  belt  shifter  and 
the  speed  box,  furnish  a  wide  range  of  speed  changes  so  that 
a  constant  speed  motor  is  recommended.  The  motor  is 
mounted,  as  shown  in  Fig.  10,  on  a  bracket  in  the  rear,  and 


is  belted  to  a  pulley  on  the  countershaft.  In  order  to  enable 
the  operator  to  stop  or  start  the  mill  without  stopping  the 
motor,  a  clutch  pulley  replaces  the  regular  tight  and  loose 
pulleys,  and  is  operated  by  the  same  levers,  with  handles  M 
(see  Fig.  2)  on  both  sides  of  the  mill. 

All  the  various  features  of  design  thus  described  apply  to 
the  whole  line  from  the  42-inch  to  the  72-inch  s\Ying.  Ttere 
are  some  slight  changes  in  the  smaller  sizes.  As  explained  in 
connection  with  Figs.  3  and  4,  for  instance,  an  external  spur 


Fig.  11.    The  42-inch  Machine,  sho^ng  Alternative  Form  of  Feed  Box 
and  Tuirret  on  the  Right-hand  Head 

gear  is  used  for  the  table  drive  on  the  smaller  sizes  in  place 
of  an  internal  gear.  Besides  this  the  feed  box  is  of  different 
design  on  the  42-inch  mill,  as  shown  in  Fig.  11.  This  change 
was  made  for  the  sake  of  securing  compactness  and  to  pre- 
vent the  gear-box  from  extending  out  beyond  the  ends  of  the 
cross-rail  where  it  would  interfere  with  the  movements  of 
the  operator.  Turrets  will  be  provided  for  the  right-hand 
head,  in  the  three  smaller  sizes  if  required  by  the  purchaser. 
One  of  these  is  also  shown  in  Fig.  11. 


COX  PIPE  AND  TUBE  BENDING  MACHINES 

A  series  of  pipe  and  tube  bending  machines  is  being 
brought  out  by  J.  Fillmore  Cox  &  Co.,  Bayonne,  N.  J.  Tliese  ma- 
chines, of  which  one  known  as  "Gem — Type  B-No.  2"  pipe  and 
tube  bending  machine  is  shown  in  the  illustration,  embodying 
several  interesting  features,  of  which  the  most  important  is 
that  the  machine  is  capable  of  bending  pipe  and  tubing  cold, 
without  the  use  of  an  inner  filling,  to  any  desired  shape  with- 
out injury  to  the  metal  in  the  pipe.  Machines  are  being  built 
that  will  take  sizes  from  %-inch  tube  up  to  the  largest  size 
which  is  likely  to  be  required  to  be  bent.  The  machine  is,  in 
many  respects,  a  radical  departure  from  previous  designs  of 
pipe  bending  machines,  and  in  view  of  the  rather  crude  and 
expensive  methods  and  devices  used  in  many  places  for  bending 
pipe,  It  will  undoubtedly  prove  of  value  to  manufacturers  who 
have  a  great  deal  of  pipe  bending  to  do.  When  bending  pipes, 
a  special  collapsible  plug  is  used  in  connection  with  a  pat- 
ented flexible  chain  operating  the  mandrel.  The  pipe  is  bent 
around  rollers  with  specially  shaped  grooves,  and  levers  are 
provided  for  certain  operations  with  graduated  adjustment 
for  setting  the  bending  rollers,  so  that  certain  predetermined 
bends  will  be  produced. 

The  machine  is  gear-driven,  and  a  "twin  pinion"  system  of 
gearing  has  been  incorporated  which  prevents  any  possible 
chance  of  backlash  or  lost  motion,  so  that  at  all  times  a 
steady  power  Is  obtained,  which  is  not  generally  possible  witb 
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other  methods.  An  automatic  stop  arrangement  is  provided 
by  means  of  which  It  Is  possible  to  obtain  exact  duiilieations 
of  bends.  A  safely  stop  is  also  provided  for  the  power  mech- 
anism. The  main  vortical  shaft  has  been  made  of  heavy 
dimensions  so  as  to  be  able  to  easily  \vilhst,and  the  heavy 
Stresses  to  which  it  is  subjected  when  in  operation.  In  cases 
where  a  great  number  of  pipes  are  to  be  bent  in  the  same 
way,  they  nuiy  be  cut  to  the  same  length  and  placed  in  a 


Pipe  Beuding:  Machine,  built  by  J.  PiUmore  Coac  &  Co.,  Bayonne,  N.  J. 

magazine  attachment  from  which  they  are  fed  gradually  to 
the  working  mechanism.  Radial  bends,  for  instance,  may 
be  automatically  made  when  the  magazine  attachment  is  pro- 
vided. Such  bends  as  a  conical  helix  and  regular  helical  coils 
may  be  performed  on  this  machine  by  the  use  of  special 
attachments.  Outside  of  its  application  to  the  bending  of 
pipes,  the  machine  may  also  be  used  for  other  kinds  of  bend- 
ing, such  as  the  bending  of  steel  rails,  angle  irons  and  other 
structural  shapes. 


ROCKFORD  MULTIPLE  SPINDLE  DRILLS 

We  have  previously  described  the   sensitive   drills  both   of 
the  floor  and  bench  types  made  by  the  Rockford  Lathe  &  Drill 


Fl(if.  1,     Roclcford  Throe-aplndle  Bench  Drill,  showing  Use  of  Tilting 
Table  and  Adjustable  Gage 

Co.,  of  Uockford,  III.  Both  of  these  machines  can  now  be  fur- 
nished in  the  multiple  spindle  type  as  shown  herewith.  All 
the  advantages  of  the  single  spindle  machines  are  retained 
and  a  number  of  new  features  of  design  are  added. 

Pig.  2  shows  the  floor  type  of  multiple  spindle  drill.  The 
•single  spindle  machine  was  first  illustrated  and  described  In 
the   .lune,   1908,   number   of   Maciiinkuv.    under   the   old    flrm 


name  of  "Rockford  Machine  &  Shuttle  Co.  As  may  be  seen, 
the  tool  Is  provided  with  a  substaiiLial  base  and  column,  carry- 
ing, in  the  case  shown,  tour  .spindle  heads.  It  will  be  fur- 
nished as  a  two-  or  three  spiiuile  machine  when  desired. 
Among  the  points  that  should  b('  noticed  is  the  self-contained 
countershaft  with  tight  and  loose  pulley  and  convenient  belt 
shifter.  The  work-table  is  adjustable  for  height,  being  coun- 
terbalanced Inside  the  column.  Another  important  improve- 
ment consists  in  mounting  this  table  on  a  three-point  adjust- 
able bearing,  making  it  possible  to  keep  Us  surface  in  align- 
ment with  the  spindle  under  all  conditions.  The  two  outer 
supports  are  adjustable  by  the  threaded  studs  and  nuts  shown. 
Belt  guards  are  provided  for  the  spindle-driving  pulley.  The 
stop  collars  for  the  depth  of  the  drilling  are  mounted  on  the 
upper  ends  of  the  spindle  as  shown. 

The  bench  machine  shown  in  Pig.  1  was  illustrated  as  a 
single  spindle  machine   in  the  New  Tools  department  of  the 


Fig.  2.    Four-splndle  Floor  Type  of  Drill 

November,  1909,  issue  of  Machinery.  In  this  case,  also,  a 
self-contained  countershaft  with  a  convenient  belt-shifter  is 
provided.  A  two-step  cone  for  each  spindle  is  mounted  on  the 
countershaft  from  which  the  belt  is  led  over  the  tightener 
pulleys  to  the  spindle  driving  pulley  above,  permitting  the 
separate  spindles  to  be  given  speeds  appropriate  to  the  diam- 
eter of  hole  drilled.  The  machine  will  work  to  the  center  of 
a  10-lnch  circle.  The  stop  for  depth  is  located  In  this  case 
on  the  spindle  sleeve. 

Pig.  1  Illustrates  very  plainly  the  usefulness  of  one  of  the 
special  features  of  this  make  of  drills.  The  work-table  can  be 
swung  around  the  column  to  any  point  desired,  or  can  be 
turned,  as  shown  in  the  case  of  the  central  and  right-hand 
heads,  to  any  desired  angle  about  a  horizontal  axis.  The  use- 
fulness of  this  adjustment  Is  increased  by  the  provision  of  a 
squared  block  or  gage,  which  may  be  adjustably  clamped  to 
the  table  as  shown.     Reading  from  the  left.  In  the  first  case 
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this  is  being  used  simply  to  locate  a  block  so  that  the  hole  will 
be  drilled  at  the  desired  distance  from  the  edge.  In  the  sec- 
ond case  this  gage  is  used  to  support  a  pulley  while  an  oil  or 
set-screw  hole  is  drilled  at  an  angle,  the  table  being  tilted  for 
this  purpose.  In  the  third  case  the  gage,  in  conjunction  with 
the  surface  of  the  table,  provides  a  Vblock  for  drilling  holes 
into  round  work.  The  use  of  this  device  makes  it  unneces- 
sary to  rig  up  temporary  holding  contrivances  out  of  block- 
ing, bolts,  clamps,  etc.,  and  greatly  increases  the  range  of  the 
machine.  

MOTOR-DRIVEN  AVBY  SENSITIVE  DRILL  PRESS 

A    sensitive    drill    press    made    by    the    Cincinnati    Pulley 

Machinery  Co.,  Cincinnati.  Ohio,  was  illustrated  and  described 

in    the   February,    1909,    issue   of   Machinery.     The   machine 

then  illustrated 
was  provided 
with  loose  and 
fast  pulleys  and 
was  intended  to 
be  driven  from  a 
countershaft.  In 
the  accompanying 
engraving  the 
same  machine  is 
shown  provided 
with  individual 
motor  drive,  the 
motor     being 


vided  with  a  No.  2  Jlorse  taper,  the  largest  diameter  of  drills 
with  this  taper  being  29/32  inch.- 


BARNES  HORIZONTAL  RADIAL  DRILL  "WITH 
POUR  HEADS 

A  horizontal  radial  drill  built  by  the  W.  F.  &  John  Barnes 
Co.,  231  Ruby  Street,  Rockford,  111.,  was  illustrated  and  de- 
scribed In  the  December,  1908,  issue  of  Machixebt.  This 
type  of  drilling  machine  has  been  found  especially  valuable 
for  boring  jigs,  as  the  horizontal  table  is  much  better  adapted 
for  holding  large  irregular  castings  than  is  the  vertical  angle 
plate.  The  accompanying  illustration  shows  a  special  machine 
of  this  type  recently  brought  out  by  the  company.  This 
machine  is  provided  with  four  heads,  as  shown,  one  on  each 
side  of  the  table.  Each  of  the  heads  is  of  the  same  design 
and  construction  as  the  head  used  with  the  regular  No.  3 
horizontal  radial  drill,  the  special  part  being  the  table  which 
has  a  top  30  inches  square.  The  machine  was  built  especially 
for  boring,  tapping,  and  other  operations  on  a  casting  con- 
taining two  different  sized  holes  on  each  of  its  four  sides. 
By  having  four  heads  working  at  once,  the  casting  can  be 
strapped  to  the  table  and  left  in  this  position  while  the  heads 
which  are  adjustable  both  vertically  and  radially  can  be  set 
so  that  the  spindles  come  into  proper  positions  to  perform 
the  operations  required  on  the  casting.  It  is  readily  seen 
that  a  large  range  of  work  can  in  this  way  be  taken  care 
of  by  machines  designed  with  two  or  more  heads  mounted  on 
the  same  table.  The  manufacturers  often  furnish  the  heads 
only,  the  customers  making  their  own  base  or  table  to  suit 


Avey  Motor-driven  Sensitive  DrlU  Press,  built  by 
the  Cincinnati  PuUey  Machinery  Co. 


Horizontal  Radial  Drill,  made  by  the  W.  F.  &.  John  Barnes  Co.  Rockford.  ni. 


mounted  on  a  bracket  on  the  lower  part  of  the  column  and 
driving  the  intermediate  cone  pulley  shaft  by  means  of  belt- 
ing. The  starting  box  is  placed  on  the  side  of  the  column,  as 
shown.  This  arrangement  is  very  simple  and  compact,  and 
makes  it  possible  to  apply  motor  drives  to  these  drill  presses 
when  required  without  making  any  change  in  the  general  de- 
sign of  the  machine.  The  bracket  on  which  the  motor  is 
mounted  has  vertical  adjustment  on  the  column  so  that  proper 
belt  tension  can  be  secured  at  all  limes.  The  motor  shown  in 
the  illustration  is  a  General  Electric  %-horse-power  motor. 

It  will  be  recalled  from  the  previous  description  of  this 
machine  that  the  particular  feature  of  it  is  the  driving 
arrangement.  Of  additional  features  may  be  mentioned  that 
It  runs  on  ball  bearings  throughout,  and  has  a  graduated 
spindle  sleeve  with  a  stop  collet  having  a  clamp  screw  which 
requires  no  wrench  or  screw-driver;  the  graduated  spindle 
sleeve  makes  scale  measurements  for  depth  of  holes  unneces- 
sary. The  spindle  has  a  motion  of  13  if.  inches,  and  a  rack 
feed  of  6  inches.  The  maximum  distance  of  the  spindle  from 
the  table  is  35%  inches.  While  the  drill  is  shown  in-  the 
illustration  as  a  single  spindle  machine,  it  may  be  provided 
with  two,  three  and  four  spindles  on  the  same  base  column, 
If  required.     The  machine  has  a  capacity  for  using  drills  pro- 


various  requirements.  The  total  weight  of  the  machine  shown 
in  the  accompanying  illustration  is  9,000  pounds. 

As  will  be  recalled  from  the  previous  description  of  the 
regular  machine,  the  spindle  is  capable  of  all  the  movements 
and  adjustments  of  a  regular  radial  drill,  but  it  has  its  spindle 
horizontal  instead  of  vertical.  The  only  adjustment  which  is 
not  provided  is  that  corresponding  to  the  raising  and  lowering 
of  the  radial  arm  which,  however,  is  not  required,  owing 
to  the  fact  that  the  horizontal  table  allows  the  work  to  be 
clamped  in  any  position  relative  to  the  spindle  so  that  in 
this  way  the  vertical  adjustment  of  the  arm  in  the  ordinary 
radial  drill  is  taken  care  of.  The  maximum  distance  from 
the  table  to  the  centers  of  the  spindles  is  29i^  inches,  the 
minimum  being  2^^  inches.  The  spindle  which  is  provided 
with  a  No.  5  Morse  taper  hole  has  a  horizontal  travel  of  IS 
inches.  The  drilling  capacity  is  up  to  3-inch  holes  in  cast 
iron  and  2-inch  holes  in  steel,  with  a  tapping  capacity  of 
3-lnch  regular,  and  2%-inch  pipe  taps. 

The  increasing  tendency  to  use  special  machinery  for  opera- 
tions which  can  be  more  rapidly  handled  in  machines  espe- 
cially adapted  for  the  purpose,  will  doubtless  make  machines 
of  this  type  popular  with  manufacturers  of  interchangeable 
machine  parts. 
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TOLEDO  PRESSES  OF  UNUSUAL  SIZES 
'I'he  addiiipanying   illii.stnitions.   Figs.   1   and   2,  show  two 
Iiouerl'iil  prosses  of  umisual  climcnsious  recently  designed  and 
built  by  llu"  Toledo  Mat-hino  &  Tool  Co..  Toledo,  Ohio.     These 


r  Fig.  1.    Large  Press  for  Automobile  Frame  Work,  built  by  the  Toledo  Machine  &  Tool  Co.,  Toledo.  O 

presses    are    constructed    for   cutting   and    forming   the    steel 
bodies  and   frames  for  automobiles.     The  press  in  Pig.   1   Is 
Intended  for  pressing  up  or  forming  the  side  and  cross  chan- 
nels for  the  lower  or  under  frame.     This  work  has  formerly 
been  done  on  hydraulic  presses,  but  the  best  results  obtain- 
able  may   be   produced   by  the   use   of   the   press    illustrated. 
In  the  illustration,  the  dies  are  shown  in 
position   for   performing   the   work.     The 
lower  die  is  fitted  with  a  pressure  attach- 
ment,  having  a   capacity   for  exerting  a 
pressure    of   about    500    tons.      This    pre- 
vents the  distortion  of  the  strip  while  be- 
ing formed.     The   press   itself  has   a  ca- 
pacity or  ram  pressure  of  nearly  900  tons. 
It  operates  at  the  rate  of  eight  strokes 
per  minute. 

As  shown  in  the  illustration,  the  press 
is  fitted  with  twin  gears  on  the  crank- 
shaft. Engaging  with  these  gears  are  two 
pinions  on  the  heavy  pinion  shaft  driven 
through  gearing  from  the  main  driving 
shaft.  A  powerful  friction  clutch  with 
hand  lever  control  Is  provided  between 
the  driving  pulleys  and  the  gearing,  giv- 
ing the  operator  complete  control  of  the 
press  stroke  at  all  points.  An  interest- 
ing feature  in  connection  with  the  press 
is  the  motor-driven  elevating  attachment 
for  adjusting  the  slide,  this  being  re- 
quired on  account  of  the  size  and  weight 
of  the  sliding  parts.  This  attachment  is 
operated  by  a  four  horse-power  motor 
mounted  on  the  top  of  the  frame  arch, 
as  shown  in  the  engraving.  The  power 
Is  transmitted  down  to  a  rear  shaft,  by 
means  of  sprockets  and  link  belts,  and 
from   there  is  carried  over  to  the  worm 

shafts,  on  which  are  mounted  worms  engaging  with  worm- 
wheels  on  each  of  the  right-  and  left-hand  pitman  screws. 
This  arrangement  Is  plainly  shown  in  the  engraving.  A  re- 
versible friction  clutch  is  provided  for  this  attachment.  Just 
below   the   motor,   and    Is   attached   to   the   rear   of   the   arch. 


As  the  Illustration  shows  a  front  view  of  the  machine,  this 
clutch  Is,  therefore,  not  in  view.  The  lever  and  segment  by 
means  of  which  it  is  controlled,  however,  Js  shown  to  the 
right  in  the  illustration,  directly  beneath  the  man's  hand. 

Some  of  the  more  important  dimensions 
and  weight  of  the  machine  are  as  follows: 
The  stroke  or  slide  motion  is  8  inches;  the 
ratio  of  the  gearing  is  40  to  1;  the  size  of  the 
main  gears  is  86  inches  diameter  by  10  inches 
face.  The  width  between  the  housings  is  14 
feet  4  inches,  and  the  height  from  th(^  floor 
line  to  the  top,  15  feet,  the  bed  extending  2 
feet  below  the  floor  line.  The  floor  space  re- 
quired over  all  is  9  feet  4  Inches  by  25  feet 
10  inches.  The  power  required  for  operating 
the  press  is  40  horse-power,  and  the  total 
weight  of  the  press  as  Illustrated  is  185,000 
pounds. 

In  Fig.  2  is  shown  a  machine  designed  for 
pressing  the  parts  for  automobile  bodies,  in- 
cluding the  seats  and  panels  for  touring  car 
bodies.     An    unusual    distance    from    the   bed 
to  the  slide  is  consequently  provided,  in  order 
to  accommodate  the  dies  necessary  for  press- 
ing up  large  steel  backs  and  seats.     A  stroke 
of  24  inches  is  necessary  for  this  purpose.     An 
additional  sub-base  or  bed  is  attached   to  the 
top   of  the   main   bed   of   the   machine.     This 
sub-base    is    not    shown    in    the    illustration. 
It   is   40   inches   high,   and   when    in   position 
reduces   the   height   or   distance   between   the 
bed  and  the  slide  to  what  would  ordinarily  be 
required  for  regular  work.     The  bed-plate  or 
bolster   which    is    used   on    the    main    bed   of 
the  press  will  fit  on  the  sub-base  also.     The  same  applies  to 
the   drawing   attachment  which   is   used    in    connection   with 
the  bed  for  operating  the  drawing  and  forming  dies  necessary 
for  this  class  of  work.     These  attachments  are  made  remov- 
able and  may  be  changed  from  one  bed  to  the  other,  in  a 
reasonably  short   length   of  time.     The   machine   is  provided 


■■*i^. 


Fig.  2.    Toledo  Press  for  Automobile  Body  Parts 


with   clutch   arrangement  and   gearing  similar   to   the   press 
previously  described. 

The  main  dimensions  and  weight  of  the  press  are  as 
follows:  The  ratio  of  the  gearing  Is  45  to  1,  the  number 
strokes  per  minute  being  6.     The  width  between  the  housings 
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is  12  feet  4  inches  and  the  total  height  above  the  floor  line  v.  hich   is   shown   with   cover   removed,   provides   two   changes 

is  16  feet.     The  bed  extends  40   inches  below  the  floor  line.  of  speed.     This  with  the  two  on  the  double  driving  pulley  A, 

The  floor  space  required  is  S  feet  4  inches  by  23  feet  4  inches.  gives  four   in  all.     All   the  gearing  in  the  gear-box   runs  in 

The  total  weight  of  the  press  is  165,000  pounds.  an  oil  bath. 

The  rotation  of  the  master  cam  and  work-spindles  is  effected 

ROWBOTTOM  CAM  CUTTING  MACHINE  '^'°''^^  '"""^  P""^^  ^-  ^^'""^  '^  connected  by  gearing  with 

The  Rowbottom  Machine  Co.,  of  Waterville,  Conn.,  is  build- 
ing the  cam  cutting  machine  shown  herewith.  Among  other 
interesting  features  this  machine  has  the  advantage  of  being 
universal — that  is  to  say,  it  will  cut  plate  and  face  cams,  or 
barrel  cams,  without  requiring  the  use  of  attachments  or 
separate  heads.  It  is  also  provided  with  unusually  conven- 
ient adjustments  which  increase  its  adaptability  for  diSicult 
work,  as  will  be  explained. 

The  machine  comprises,  primarily,  a  rigid  bed  on  which 
are  mounted  a  head  for  the  master  cam  H.  a  swiveling  work- 


Fig.  1.    The  Ro^vbottom  Universal  Cam  Cutting  Machine 

head  F  for  the  cam  K  being  cut,  and  a  slide  on  which  is 
mounted  the  cutter  spindle  and  its  driving  mechanism  and 
the  adjustable  bracket  J  for  the  master  cam  roll.  The  master 
cam  spindle  and  the  work-spindle  are  fixed  in  place  in  the 
bed  and  revolve  together  with  the  feed  mechanism.  The  mas- 
ter cam  roll  and  the  cutter  spindle,  being  mounted  on  the  same 
slide,  receive  motion  from  the  master  cam,  which  thus  gives 
an  appropriate  form  to  the  cut  taken  in  the  work.  The  weight 
D  connected  to  the  slide  holds  the  follower  roll  against  the 
master  cam. 


Fig.  2. 


Driving  Side  of  Mactdne.  showing  Adjustment  of  Follow  Roll 
Bracket  on  Cutter  Slide 


The  spindle  is  driven  by  pulley  A,  which  is  mounted  on  a 
pivoted  yoke.  The  pulley  and  the  gearing  contained  in  this 
yoke  are  heavy  enough  so  as  to  keep  the  driving  belt  tight- 
ened to  the  proper  degree  throughout  the  movement  of  the 
slide,  under  the  influence  of  the  master  cam.     The  gear-box, 


Fig.  3.    Machine  set  up  for  Cutting  Face  and  Plate  Cams 

W'Orms  meshing  with  worm-wheels  B  and  C.  Lever  N  con- 
trols this  automatic  feed,  throwing  it  in  or  out.  When  it 
is  thrown  out,  it  may  be  operated  by  hand  by  placing  the 
crank  on  feed  shaft  0.  The  handle  on  If  operates  the  cross- 
slide  screw  by  means  of  which  the  work-slide  E.  carrying  the 
swivel  work-head  F.  is  fed  in  toward  the  cutter  to  give  the 
required  depth  of  cut.  This  adjustment  is  provided  with  a 
micrometer  dial.  By  placing  a  crank  on  shaft  L  the  slide 
carrying  the  former  roll  and  the  cutter  spindle  can  be  rapidly 


Fig.  4.    Machine  set  up  for  Cutting  Barrel  Cams 

drawn  back  against  the  tension  of  weight  D  for  the  purpose 
of  inspection,  removal  of  work,  etc.;  this  movement  is  effected 
by  a  pinion  on  the  shaft  engaging  the  rack  on  the  under  side 
of  the  cutter  slide.  Tlie  ratchet  shown  on  shaft  L  serves  to 
support  the  slide  in  this  position  against  the  pressure  of  the 
weight.  This  ratchet  has,  of  course,  to  be  raised  to  allow 
the  former  roll  to  come  back  to  its  bearing  on  the  cam.  When 
ready  to  start,  the  pawl  is  thrown  back  from  the  ratchet, 
allowing  the  weight  to  be  brought  back  into  contact  with  the 
former  roll  and  the  periphery  of  the  cam. 

The  particular  construction  of  the  machine,  as  described, 
offers  certain  advantages  which  are  best  seen  from  an  inspec- 
tion of  Figs.  3  and  4.  The  master  cam  is  always  of  the  plate 
variety.  This  means  that  it  is  made  in  the  least  expensive 
way  and  in  the  way  which  permits  the  greatest  accuracy.  It 
is  only  the  work-head  F  which  is  altered  to  permit  the  cutting 
of  plate,  face  and  barrel  cams  as  may  be  required.  This 
change  from  face  to  barrel  cams,  as  has  been  explained,  is 
done  without  the  use  of  attachments  of  any  kind,  it  being 
only  necessary  to  swivel  the  head  around  at  right  angles.  It 
is  shown  in  the  two  positions  in  Figs.  3  and  4.  This  con- 
struction also  fits  the  machine  for  cams  cut  on  conical  sur- 
faces— a  construction   met  with  once  in  a  great  while.     For 
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this  work  the  ho;ui  is  simply  swlveled  to  the  angle  required 
by  the  cone  on  which  the  cam  is  to  be  cut. 

Another  exceedingly  useful  adjustment  is  that  of  the  for- 
mer roll  bracket  J  along  the  cutter-slide.  This  Is  controlled 
by  a  screw  operated  by  handwheel  V.  It  serves  two  purposes: 
For  one  thing,  it  may  be  used  in  connection  wUh  the  quick 
traverse  shaft  h  to  adjust  the  forming  roll  and  cutter  to 
Buih  a  distance  apart  that  the  latter  will  center  w  ith  a  roughly 
cast  groove  in  a  barrel  cam.  By  rapidly  turning  shaft  0 
by  hand,  it  can  be  found  whether  or  not  the  cutter  is  cen- 
tered with  the  rough  cast  groove,  and  if  any  adjustment  is 
required,  this  is  easily  effected  by  handwheel  P.  Another 
advantage  of  this  adjustment  is  that  it  permits  the  cutting 
of  cams  of  very  steep  pitch.  The  master-plate  made  tor  the 
contour  is  cut  on  a  much  larger  diameter  than  that  desired 
for  the  finished  work.  This  larger  diameter  will  give  easier 
rises,  permitting  the  cutter-slide  to  be  moved  back  against 
the  weight  with  a  smoothness  and  precision  impossible  where 
the  pitch  is  too  steep.  Graduations  are  provided  for  the 
movement  of  bracket  J  on  the  slide,  which  show  how  much 
wider  the  distance  between  the  cutter-slide  and  the  roll  is 
than  the  distance  between  the  two  spindles  as  set  up  in  Fig. 
3.     When  the  master  cam   is  made  to  a   radius  larger  by  a 


Fig.  5.    Cams  Cut  on  the  Rowbottom  Machine 

given  amount  than  that  desired  for  the  finished  cam,  the 
setting  of  bracket  J  to  this  dimension  on  the  cutter-slide 
brings  the  work  to  the  desired  diameter. 

The  machine,  as  may  be  seen,  is  very  rigidly  constructed. 
For  large  work,  slide  E  may  be  locked  to  the  base  after  each 
feeding  in  to  depth,  so  that  heavy  cuts  can  be  taken.  It  will 
be  seen  that  the  machine  is  universal  in  its  adaptability  with- 
in the  limits  of  size  for  which  it  is  designed.  In  Fig.  5  is 
shown  a  variety  of  examples  of  its  work. 


IMPROVEMENTS  IN  CINCINNATI  LATHE 

The  Cincinnati  IG-incIi  engine  lathe,  built  by  the  Cincin- 
nati Lathe  &  Tool  Co.,  Cincinnati,  O.,  was  illustrated  and 
described  in  the  September,  190S,  issue  of  Maciiinery.  Sev- 
eral improvements  have  now  been  introduced  on  this  type 
of  lathe,  including  a  double-walled  apron,  as  illustrated  in 
Pigs.  1  and  2,  and  a  new  arrangement  of  carriage  and  taper 
attachment,  illustrated  in  Fig.  3. 

The  apron  is  of  the  box  type,  which  gives  a  double  and  an 
especially  rigid  support  to  all  shafts  and  studs  mounted  in 
it,  and  provides  for  accuracy  as  welt  as  long  life  of  all  the 
working  parts  in  the  apron.  The  gears  are  of  ten  diametral 
pitch,  thus  having  ample  strength.  The  motion  to  the  rack 
pinion  Is  transmitted  by  compound  gearing,  as  indicated  in 
Fig.  2.  The  longitudinal  and  the  cross  friction  feeds  can 
be  started,  stopped   or   reversed   while  the   lathe   is   running, 


but  they  cannot  be  engaged  when  cutting  screws;  this  latter 
provision  is  an  Important  safeguard  when  the  machine  is  In 
the  hands  of  inexperienced  operators.  The  handwheel  is  pro- 
vided with  a  thread  chasing  dial  which  permits  the  half-nuts 
to  be  opened,  the  carriage  to  be  run  back  by  hand,  and  the 
thread  to  be  caught  or  picked  up  at  any  point.  An  auto- 
matic stop  is  also  provided  for  throwing  out  the  feeds. 


Fig.  1. 
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Rear  View  of  Apron  of  Cincinnati  Lathe  &  Tool  Co.'s 
16-inch  Engine  Lathe 


Fig.  2.    View  from  the  Top  of  the  Apron  of  Lathe,  showing 
Arrangement  of  Gearing 

The  taper  attachment  shown  in  Fig.  3  is  provided  with 
graduations  at  both  ends,  and  can  be  firmly  clamped  in  any 
position  desired  within  its  range  by  two  heavy  clamping  bolts, 
one  at  each  end.  The  carriage  is  gibbed  both  in  the  front 
and  at  the  back  and  bears  for  its  entire  length  of  22  inches 
on  the  V's  of  the  bed.  Both  plain  and  compound  rests  are 
provided.  Due  to  the  heavy  construction  of  the  machine  In 
general,  as  well  as  to  the  correct  proportioning  of  the  car- 
riage details,  very  accurate  work  can  be  carried  out  on  the 
machine.  As  an  example,  it  may  be  mentioned  that  it  is  possi- 
ble to  bore  holes  on  these  lathes  within  0. 00025-Inch  in  S  inches 
of  feed.     As  regards  the  cutting  capacity  of  the  lathe,  it  may 


Fig.  3.     Carriage  Swivel  Rest  and  Taper  Attachment 

be  mentioned  that  it  Is  used  regularly  In  the  shops  of  the 
makers  tor  reducing  50-point  carbon  steel  shafts  as  much  as 
%  inch  in  diameter  with  a  feed  of  1/:12  inch  per  revolution,  at 
a  cutting  speed  of  60  feet  per  minute. 

It  will  be  recalled  from  the  previous  description  of  this 
machine  that  It  Is  furnished  with  a  quick  change  gear-box 
either  for  screw-cutting  or  for  feed  changes.  It  may  also 
be    furnished    either    with    a    3-step    cone    pulley    and    double 
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back-gears  or  with  a  5-step  cone  pulley  and  single  back-gears. 
With  a  two-speed  countershaft  this  provides  for  eighteen 
or  twenty  changes  of  speed,  covering  a  carefully  selected 
range. 


FIPIELD  HEAVY  ENGINE  LATHE 

The  accompanying  illustrations  show  an  example  of  a  new 
line  of  heavy  engine  lathes  made  by  George  W.  Fifield,  of 
Lowelli   Mass.     The   lathes   of  this  design  range  from   40   to 


moved  toward  the  right,  the  pinion  on  its  outer  end  is  thrown 
into  mesh  with  the  internal  gear  teeth,  and  the  gear  at  the 
other  end  is  moved  into  mesh  vvith  the  middle  pinion  on  the 
back-gear  quill.  When  so  set,  the  right  hand  pinion  on  the 
back-gear  quill  must,  of  course,  be  moved  out  of  engagement 
with  the  spindle  gear. 

The  connections  at  the  end  of  the  headstock  provide  for 
three  changes  of  feed  without  a  change  of  gearing.  On  the 
gear  stud  beneath  the  spindle  in  back  of  the  first  of  the 
regular  threading  change  gears,   is  mounted  a  cone  of  three 


Fig.  1.    An  Example  of  a  New 

96  inches  swing  over  the  ways.  They  are  of  modern  construc- 
tion and  are  intended  for  heavy  and  accurate  work  and  rapid 
production. 

The  illustrations  show  the  general  features  of  the  design 
very  plainly.  The  headstock  is  of  the  triple  geared  type  with 
the  "back-gearing"  mounted  on  the  front  to  facilitate  opera- 
tion.    Power   may   be  applied   either  directly  from   the  cone 


Line  of  Heavy  Engine  Lathes 

gears.  On  a  sector  swinging  about  the  splined  lead-screw  Is 
mounted  a  large  spur  gear,  adjustable  to  three  positions 
longitudinally  to  correspond  with  the  positions  of  the  three 
members  of  the  cone  gears  on  the  stud;  a  wide-face  Idler 
gear  between  it  and  the  pinion  on  the  lead-screw  makes  pro- 
vision for  this  change  of  position.  The  sector  is,  of  course, 
thrown  in  or  out  and  clamped  into  position  to  agree  with 
the  diameter  of  the  gear  which  is  engaged  at  the  time.  The 
connections  for  thread  cutting  are  made  in  the  usual  way. 

The  feed  is  reversed  in  the  carriage.  The  top  of  the  car-, 
riage  is  provided  with  a  series  of  T-sIots  to  hold  special  rests, 
and  to  clamp  work  for  boring-bar  and  similar  occasional 
operations.  The  tool-rest  is  of  the  four-stud  type,  this  being 
most  suitable  for  heavy  work.  A  compound  rest  is  furnished, 
and  the  power  feed  may  be  applied  to  both  the  cross-slide  and 
the  compound  rest  movements. 

The  40-lnch  lathe  is  driven  by  a  4%-inoh  belt  on  a  5-step 
cone  pulley  whose  largest  diameter  is  20  inches.  The  back- 
gearing  is  in  the  ratio  of  1  to  13,  while  the  triple  gearing  is  in 
the  ratio  of  1  to  42.  The  weight  is  about  12,000  pounds.  For 
the  96-inch  swing  lathe,  the  largest  of  the  line,  a  6-inch  belt  is 
used,  running  onto  a  6-step  cone  pulley,  whose  largest  diame- 
ter is  40  Inches.  The  gearing  ratios  are,  respectively,  1  to 
32  and  1  to  250.  This  tool  weighs  approximately  70,000  pounds. 
All  lathes  are  furnished  with  large  faceplates,  center-rests, 
change  gears,  wrenches  and  friction  countershaft. 


Fig.  2.    Driving  and  Feed  Gearing  of  Fifield  Lathe 

pulley  to  the  shaft,  through  back-gears  in  the  usual  manner, 
or  through  the  lower  or  "toiple  gear"  shaft,  which  carries  a 
pinion  meshing  with  the  internal  gear  on  the  back  of  the  face- 
plate. To  connect  with  this  faceplate  drive,  the  lower  shaft 
is  thrown  to  the  right  by  turning  with  a  wrench  the  square- 
headed  stud  shown  projecting  from  the  left-hand  bearing. 
This  stud  has  pinion  teeth  cut  In  it  meshing  with  grooves 
In   the   shaft   which   act  as   rack   teeth.     When   the   shaft   is 


BAIRD  -WIRE-FORMING  AND  STAMPING 
MACHINE 
The  Balrd  Machine  Co.,  of  Oakville,  Conn.,  makes  the  wire 
forming  and  stamping  machine  herewith  illustrated.  While 
this  was  intended  originally  for  work  such  -as  shown  in  Fig. 
2  (suspender  loops,  buckles  and  similar  parts),  the  builders 
have  found  a  wide  range  of  use  for  it  in  general  work.  It  Is 
applicable  wherever  wire  parts  have  to  be  bent  and  flattened 
out  or  stamped.  The  machine  is  essentially  a  combination 
of  the  standard  wire-forming  machine  and  a  small  punch 
press,  the  latter  part  of  the  mechanism  being  shown  at  the 
left-hand  side  of  the  bed. 
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The  machlnt'  automatically  takes  wire  from  the  coll, 
strnlghtons,  fcetis  and  cuts  It  off,  and  then  forms  and  stamps 
It.  Work  of  the  character  described  is  made,  complete,  and 
dropped  into  a  suitable  receptacle  at  the  rate  of  from  60  to 


Fig.  1. 


All  Automatic  Machine  for  Bending  and  Stamping  Work 
made  from  Wire 


80  per  minute  according  to  the  size  and  shape.  No  further 
attention  is  required  than  that  of  removing  the  finished  work 
and  keeping  a  supply  of  wire  on  hand. 

High-grade  materials  and  workmanship  are  used  In  the 
construction.  All  the  bearing  surfaces,  such  as  cam  linings, 
pins,  etc.,  are  of  hardened  tool  steel.    The  sliding  surfaces  are 


Pig.  2.    Examplea  of  Work  Done  on  Machine  shown  in  Fig.  1 

hand-scraped  to  a  bearing.  The  machine  Is  regularly  built 
In  two  sizes,  the  smaller  of  which  is  designed  for  articles 
which  do  not  require  more  than  6  inches  of  wire  with  a 
maximum  diameter  of  0.125  inch.  The  larger  size  will  make 
use  of  wire  up  to  9  inches  long  and  0.200  inch  diameter. 


LEIMAN  ROTARY  BLOWER  AND  VACUUM 
PUMP 

A  new  design  of  rotary  blower  which  is  also  intended  to  be 
used  as  a  vacuum  pump,  has  been  brought  out  by  Leiman 
Brothers,  62  John  Street,  New  York.  A  diagrammatical  view 
of  the  design  of  the  device  is  shown  in  the  line  engraving.  Fig. 
1.  In  Fig.  2  the  blower  Is  shown  driven  by  an  electric  motor 
and  used  as  a  vacuum  pump;  it  has  exhausted  the  air  from  a 
No.  20  gage  galvanized  iron  tank,  braced  on  the  inside,  which 
has  collapsed  on  account  of  the  vacuum   produced. 

As  will  be  seen  from  Fig.  1,  the  design  of  the  machine  Is 
very  simple;  the  working  parts  consist  only  of  a  central 
drum  or  piston,  and  four  wings  attached  to  it  by  means  of 
hinges.  As  soon  as  the  machine  Is  In  motion,  the  outer  end 
of  these  wings  will  come  into  contact  with  the  cylinder  walls, 
due  in  the  first  place  to  centrifugal  action;  but  when  the 
machine  Is  In  operation,  the  air  that  becomes  compressed 
between  the  wings  also  tends  to  keep  them  in  close  contact 
with  the  cylinder  walls,  thus  preventing  leakage.  This  Is  one 
of  the  principal  advantages  of  the  machine,  as  there  Is  no 
packing  required,  and  the  wings  automatically,  so  to  speak, 
take   up   their  own   wear.     When   each   wing  reaches  the  top 


where  the  air  Is  exhausted  it  is  kept  close  to  the  inner  cylinder 
wall,  so  as  to  insure  but  a  small  amount  of  clearance,  as  an. 
excessive  amount  of  space  here  would  impair  the  efficiency 
of  the  pump.  At  the  top,  the  wing  still  presses  against  the 
cylinder  wall,  the  bearing  iioint  gradually  sliifting  toward  the 
wing  center.  Obviously,  when  considerable  wear  has  taken 
place  on  the  wings  as  well  as  on  the  cylinder  surface,  the 
wings  will  still  conform  to  the  shape  of  the  cylinder,  and  the 
efficiency  of  the  device,  even  when  worn,  is  practically  unim- 
paired. The  absence  of  springs  and  delicate  parts  which  may 
break,  or  get  out  of  order,  and  also  of  special  tips  on  the  ends 
of  the  wings  which 
would  require  fre- 
quent renewal,  re- 
duces the  cost  of  main- 
tenance to  a  great  ex- 
tent. 

The  main  shaft 
bearings  are  provided 
with  a  double  ring  oil- 
ing device.  The  cylin- 
der Is  oiled  by  means 
of  the  oil  hole  at  the 
inlet  on  the  side,  but 
the  use  of  a  sight-feed 
oil  cup  is  recommend- 
ed. Each  blower  is 
supplied  with  loose  and 
tight  pulleys,  and  can 
be  driven  either  from 
an  individual  motor  or  from  a  line-shaft.  When  the  machine 
is  used  as  a  blower,  it  will  produce  a  maximum  pressure  of  iv 
pounds  per  square  Inch,  but  if  it  is  In  constant  operation  It  Is 
not  advisable  to  run  it  at  higher  speed  than  to  produce  a  pres- 
sure of  6  pounds  per  square  Inch.  It  Is  made  in  seven  sizes 
known  by  the  letters  A,  B,  C,  D,  E,  F  and  G.  When  used  as 
blowers,  the  capacity  of  the  various  sizes  varies  from  17  cubic 
inches  of  air  delivered  per  revolution  for  the  smallest  size,  up 


Fig.  1.    Diagrammatical  View,  showing  Design 
of  Leiman  Blower  and  Vacuum  Pump 
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Fig.  2.    Leiman  Motor-driven  Rotary  Blower,  having  exhausted  the  air  of 
an  Internally-braced  Tank,  causing  it  to  oollaps-.> 

to  1,400  cubic  Inches  for  the  largest  size;  the  approximate 
horse-power  for  the  smallest  size  Is  1/10,  and  that  for  the 
largest  size  2%.  The  maximum  revolutions  per  minute  vary 
from  GOO  on  the  smallest  size  to  200  on  the  largest,  and  the 
sizes  of  inlet  and  outlet  from  %  to  2%  Inches. 

When  used  as  a  vacuum  pump,  the  maximum  vacuum  Is  20 
inches,  and  the  displacement  per  revolution  corresponds  to 
the  air  delivered  per  revolution  by  the  machine  when  used 
as  a  blower.  The  approximate  horse-power  required  for  the 
vacuum  pumps  is  the  same  as  that  for  the  blowers.  The  floor 
space  of  the  smallest  machine  Is  6x10  Inches,  and  that  of 
the   largest  24  x  31   Inches,   the  weight  of  the  smallest  being 
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•only  20  pounds,  while  the  weight  of  the  largest  size  is  400 
pounds.  The  vacuum  pump  is  especially  intended  for  all  uses 
where  a  vacuum  ■  of  20  inches  is  sufficient  for  the  required 
purpose,  as,  for  example,  in  vacuum  cleaners. 


WATSON-STILLMAN  SMALL  HYDRAULIC  PUMP 
The  accompanying  illustration  shows  a  four-cylinder  hydrau- 
lic pump  brought  out  by  the  Watson-Stillman  Co.,  192  Fulton 
St.,  New  York.  In  the  arrangement  shown,  two  pressure  lines 
are  served  independently  of  each  other,  from  a  common  reser- 
voir; but  thp  type 
of  pump  illustrat- 
ed permits  of  two, 
three  or  four  pres- 
sure lines  being  in- 
dependently served. 
Each  pressure  line 
has  a  separate 
pressure  chamber, 
safety  valve,  and 
release  line,  and  is 
served  by  a  sepa- 
rate pair  of  cylin- 
ders with  eccen- 
trics set  so  as  to 
produce  a  continu- 
ous flow.  The  di- 
ameter of  the  cyl- 
inders is  %  inch, 
by  %  inch  stroke. 
Any  pressure  up  to 
600  pounds  per 
square  inch  may 
be  delivered  into  any  line,  the  limit  being  determined  by  the 
setting  of  the  safety  valve  which  opens  at  excessive  pressures 
and  lets  the  surplus  liquid  through  the  release  pipe  to  the  res- 
ervoir. Any  pressure  line  may  be  thrown  out  of  service  by 
opening  the  safety  valve,  in  which  case  all  the  liquid  will  be 
pumped  directly  back  into  the  reservoir.  The  design  of  the 
one,  two,  three  and  four  pressure  line  pumps  is  practically  the 
same,  except,  of  course,  that  the  bed-plate  and  the  through 
shafts  are  longer.  The  pump  may  be  provided  with  an  elec- 
tric motor  instead  of  the  fast  and  loose  pulleys  for  belt  drive 
shown  in  the  illustration. 


Four-cylinder.    Two-pressure    Line   Small   Hydraulic 
Pump,  made  by  the  Watson-Stillman  Co.  New  York 


STEEL  SHELVING  AND  STORAGE  EQUIPMENT 
FOR  SHOP  USE 
The  advantages  of  steel  delving  in  stock-rooms  and  store- 
rooms in  machine  shops  are  becoming  more  and  more  recog- 
nized.    One  of  the  most  important  advantages  is  the  saving 


HtwHtsr  ny 


Fig,  1.    Two  Sections  of  Terrell's  Steel  Shelving  for  Shop  Storage 

in  space,  as  steel  shelving  requires  to  be  but  a  fractional  part 
of  the  thickness  of  wooden  shelving  to  have  an  equivalent 
strength.     It  also  reduces  the  fire  hazard,   is  easier  to  keep 


clean,  and  the  cost  of  maintenance  is  reduced  to  a  very  con- 
siderable extent.  It  is  also  possible  to  provide  for  inter- 
changeability  between  the  different  racks  and  shelving  sys- 
tems in  a  way  that  is  not  possible  when  wooden  shelving  is 
used,  and,  in  addition,  it  is  easier  to  provide  for  adjustability 
as  regards  the   height  of  the  various  shelves. 
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Pig.  2.     Rack  especially  adapted  for  Die  and  Tool  Storage 

The  Terrell's  Equipment  Co.,  of  Grand  Rapids,  Mich.,  has 
placed  on  the  market  a  stock-room  rack,  bin  rack  and  racks 
for  die  and  tool  storage,  as  well  as  a  number  of  portable  tool 
racks,  trays  and  boxes  provided  with  roller  casters  and  with 
one  or  more  shelves.  In  Fig.  1  are  illustrated  two  sections 
of  the  regular  stock-room  rack.  The  end  uprights  are  made 
of  N'o.  20  gage  steel,  riveted  to  two  strips  of  1  by  1  by  %-inch 
reinforcing  angles.  In  the  front,  the  uprights  are  provided 
with  holes  for  14-inch  bolts,  the  vertical  distances  between  the 
holes  being  3%  inches  from  center  to  center.  In  the  back 
of  the  uprights,  the  angles  are  provided  with  catches  stamped 
in  them  and  located  opposite  the  holes  in  the  front.  By  this 
means  rapid  adjustment  of  the  shelving  is  made  possible,  the 
space  between  the  various  shelves  being  adjustable  to  suit  the 
tools  stored  upon  them.  This  is  clearly  indicated  in  Fig.  1. 
The  standard  sizes  of  the  uprights  for  this  type  of  shelving  are 
from  12  to  30  Inches  wide  and  from  3  to  15  feet  high. 


Pig   3. 


Box  for  Material  in  Process  of  Manufacture,  Tools  and 
Finished  Stock 


Storage  shelving  for  dies,  tools,  etc.,  is  usually  provided 
with  a  back  as  shown  in  Fig.  2.  The  backs  are  made  of  No. 
18  gage  steel  and  catches  are  stamped  in  the  backs  corre- 
sponding with  the  holes  and  catches  in  the  uprights.  This 
construction  insures  a  close  contact  between  the  shelves  and 
the  back  so  that  no  material  can  fall  down  between.  The 
shelves  are  made  from  24  inches  to  40  inches  long,  the  width, 
of  course,  corresponding  to  that  of  the  uprights.  They  are 
flanged  on  the  sides  and  ends,  and  the  front  and  back  edges 
are  double  folded  to  provide  for  the  required  strength.  In 
addition  to  this,  the  front  edge  is  reinforced  with  a  strip  of 
%  by  %  by  %  inch  angle  which  is  placed  inside  the  fold. 

In  Fig.  4  is  shown  a  portable  tool  rack  which  is  made  with 
cr  without  the  drawer  shown.  The  corner  posts  of  this  tool 
rack  are  made  of  1^4  t>y  1%  by  %  inch  angles.  The  trays  are 
made  of  No.  16  gage  steel,  double  folded  at  the  top  edges,  and 
attached  to  the  corner  post  with  set-screws  so  that  the  whole 
arrangement  can  be  easily  taken  apart  and  assembled,  and  thus 
be  shipped  "knocked  down."     The  drawer  is  made  of  Xo.  18 
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gage  sici'l  and  is  attached   to  the  bottom  of  tho  top  tray  by 
a  steol  slide,  permitting  the  drawer  to  slide  easily. 

In  FiK-  o  is  shown  a  steel  box  placed  on  casters,  which  is 
made  in  a  hirgo  variety  of  sizes  and  intended  for  stock-room, 
tool-room  and  shop  use  tor  raw  material  beins  in  process  of 
maniitacture  as  wog  as  for  finished  stock.  The  tray  or  box 
Is  made  of  different  gages  of  steel  according  to  the  size.  The 
sides  and  ends  are  triple  folded  and  the  corners  provided  with 
additional   reinforcement. 


CLEVELAND  DRILL  CHUCK 

The  drill  chuck  shown  in  the  accompanying  engraving  has 
been  placed  on  the  market  by  the  Cleveland  Collet  &  Machine 
Co..  Cleveland,  Ohio.  It  is  designed  for  holding  a  drill  to 
the  limit  of  its  torsional  strength,  yet  it  is  easily  released 
by  hand.  No  wrench  is  necessary  as  the  resistance  of  the 
cut  is  utilized  for  increasing  the  grip  on  the  drill,  while, 
when  the  pressure  is  relieved,  the  jaws  open  easily  by  turn- 
ing the  chuck  body  by  hand.     The  chuck  consists  of  a  shank 


BLISS   POWER   PRESS   FOR  HEAVY   COLD 
STAMPING 

The  straight-sided  single-action  press  shown  herewith  was 
recently  built  by  the  E.  W.  Bliss  Co.,  5  Adams  St.,  Brook- 
lyn, N.  Y.,  for  the  Hydraulic  Pressed  Steel  Co.,  of  Cleveland, 
O.  As  indicated  by  the  Arm  name  of  the  customer,  this  tool 
was  designed  to  replace  the  hydraulic  machine  on  work  of  a 
character  which  has  not  hitherto  been  done  by  a  crank  ma- 
chine. Its  advantage,  of  course,  lies  in  doing  the  work  much 
more  rapidly  than  is  possible  with  hydraulic  motive  power, 
and  more  accurately  as  well,  since  the  dies  are  bedded  in  long 
slides,  gibbed  with  great  care. 

This  press  is  of  the  makers  built-up  type,  in  which  four 
vertical  tie-rods  of  large  diameter  are  depended  on  to  receive 
the  tensile  stress  imposed  while  the  press  is  in  operation,  thus- 
relieving  the  frame  columns  of  all  stress  of  this  character. 
The  columns  are  of  heavy  cross-section,  giving  great  rigidity- 
to  the  machine.  Heavy  extended  feet  are  provided,  so  that 
ample  stability  is  insured. 


Drill  Chuck  made  by  the  Cleveland  CoUet  and  Machine  Co.  Fig   \     a 

part  threaded  into  the  knurled  chuck  body,  to  the  end  of 
which  latter  a  tapered  sleeve  ring  is  attached.  Three  jaws 
slide  with  their  back  faces  against  the  inside  of  the  sleeve 
ring.  The  jaw  holder  rotates  independently  of  the  body 
only  when  a  drill  is  not  locked  between  the  jaws;  but  when 
the  drill  is  in  place,  it  is  locked  in  the  jaw  holder  and 
the  jaw  holder  in  the  sleeve  by  screwing  up  the  chuck  body 
on  the  shank,  thereby  producing  the  required  pressure  on  the 
back  of  the  jaws  by  means  of  the  tapered  surface  in  the 
sleeve  ring.  A  ball  thrust  bearing  is  provided  for  taking  the 
axial  thrust,  and  in  this  manner  the  thrust  on  the  thread  on 
the  Khank  is  minimized.  Another  valuable  feature  of  this  ball 
bearing  is  that  it  prevents  the  drill  and  jaws  from  becoming 
80  tightly  gripped  that  it  would  not  be  possible  to  release  the 
grip  by  the  hand  alone.  The  lonst ruction  of  the  tool  is  sim- 
ple, and  as  there  are  but  few  working  parts,  It  Is  not  likely 
to  get  out  of  order.  This  is  an  imi)ortant  consideration,  as 
the  time  lost  in  repairs  is  often  considerable  when  tools  are 
(inncccssarlly  complicated^ 


Crank  Press  designed  for  Work  formerly  done  on  the  Hydraulic  Press 

Some  idea  of  the  inassiveness  of  the  construction  may  he- 
obtained  from  Fig.  3,  which  shows  the  slide,  weighing  over 
seven  tons.  Fig.  2  shows  the  crankshaft  with  its  two  main 
gears,  one  at  each  end.  These  weigh  over  6  tons  apiece.  The 
double  drive  reduces  the  bending  and  torsional  strain  on  the 
crankshaft.  The  driving  gearing  throughout  Is  of  steel,  com- 
pactly arranged,  and  with  machine  cut  teeth.  The  machine- 
is  controlled  by  a  hand-lever,  operating  a  combined  friction 
clutch  and  brake.  The  clutch  Is  of  Improved  type  with  heavy 
rigid  friction  surfaces,  arranged  to  be  relieved  of  rubbing 
contact  when  not  driving.  A  safety  coupling  attached  to  the 
fly-wheel  permits  It  to  free  Itself  in  case  the  press  is  subjected, 
through  accident  or  carelessness,  to  a  pressure  greatly  la 
excess  to  that  for  which  it  is  intended. 

The  bed  of  this  macliiiic  has  an  area  of  fiO  by  IS  inches. 
The  crankshaft  is  Ifi  inches  in  diameter.  The  total  weight 
is  104,000  pounds.  II  is  believed  to  be  the  largest  machine  of 
Its  type  ever  built.  Large  double  crank  presses  and  drawing 
presses  are  not  unusual,  but  this  tool  is  designed  to  enter  a> 
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new  field  for  the  power  press,  In  the  cold  forming  of  sheet  The  boring-bar  has  a  continuous  traverse  of  30  inches  and 


metal  of  extra  heavy  gages.  It  is  particularly  adapted  to  such 
work  as  stamping  sheet  steel  brake  drums,  axle  housings,  etc., 
for  automobiles.  On  such  work  it  gives  more  accurate  results 
and  a  much  higher  production  than  the  hydraulic  press  can 
attain. 


a  maximum  traverse  of  60  inches  by  shifting  its  position. 
Eight  feeds  are  provided,  operated  by  the  quick  change  gear 
mechanism  shown  at  the  foot  of  the  column.  These  range 
from  0.009  to  0.252  inch  per  revolution  of  the  spindle  for 
drilling  and  boring.    For  milling,  the  sp^ds  range  from  0.56 


BEAMAN  &  SMITH  NO.  10  BORING  AND  MILLING 
MACHINE 
The  tool  herewith  illustrated  and  described  is  made  by  tbe 
Beaman  &  Smith  Co.,  of  Providence,  R.  I.  It  is  of  the  type 
-which  has  come  into  such  extensive  and  well-deserved  popu- 
larity In  the  past  decade,  in  which  the  work  is  mounted  on  a 
table  provided  with  longitudinal  and  cross  movements,  while 
'the  spindle  is  mounted   in  a  saddle   which  may  be  adjusted 


Fig.  2.    A  Crankshatt  15  inches  in  Diameter 

or  fed  vertically  on  the  face  of  an  upright  column.  This 
^arrangement  supports  the  work  and  the  boring-bar  under  the 
most   favorable   conditions  for  a  wide  range  of  operations. 

A  distinctive  point  in  the  design  will  be  seen  at  once  from 
an  inspection  of  the  engraving.     This  relates  to  the  form  of 
.all  the  main  castings  of  the  machine.     A  tubular  section  has 
'laeen  used  throughout,  this  be- 
ing applied  to  the  bed,  the  col- 
umn, the  outboard  bearing  and 
the    feed   bracket   for   the   bor- 
ing-bar.    It  is  not  necessary  to 
•expatiate    on    the    stiffness    of 
this  form  of  section   in  resist- 
ing torsional   strains  or   bend- 
ing strains.     It  would  seem  to 
be    especially    suited    for    ma- 

■  chine  members  of  this  kind, 
and  its  use  gives  the  whole  ma- 

■  chine  a  distinctive  and  pleas- 
ing appearance,  which  is  even 
-more  evident  in  the  machine 
itself  than  in  the  photograph 
which  we  have  reproduced. 

The  feed  and  speed  changes 

are  obtained  by  gearing  from  a 

constant  speed  pulley.  There 
-are  IS  changes  of  speed,  ob- 
tained    through     the    gear-box 

shown  at  the  extreme  right  of 

the   engraving,    in   conjunction 

with     the     back-gear     handle 
iShown    projecting    through    an 

opening  in   the  gear  guard   at 

the    top    of   the    saddle.       The 

changes  range  from  4.34  to  125 

revolutions  per  minute,  giving  suitable  speeds  for  the  drilling 
•of  small  holes  and  for  large  facing  or  heavy  milling  opera- 
tions as  well.  Ample  power  is  provided  by  the  5-inch  belt 
■airive  on  the   14-inch  pulley,   running  at  230  revolutions  per 

Jninute.  The  gearing  ratios  vary  from  1  to""1.8  for  the  fastest 
-.speed,  up  to  1  to  52.5  turns  of  the  pulley  to  one  of  the  spin- 
dle  for  the   slowest  speed   given   above.     The  spindle   has   a 

No.  5  Morse  taper  hole  with  a  driving  slot  across  the  end. 


Fig.  3.    A  Massive  Slide,  iveighing  over  Seven  Tons 

to  15.7  inches  per  minute  at  any  spindle  speed.  It  will  be 
seen  from  this  that  the  feed  is  connected  with  the  constant 
speed  driving  shaft  when  milling,  and  with  the  spindle  when 
drilling  and  boring,  so  that  the  arrangement  of  the  feeds  is 
exactly  suited  to  each  of  these  two  operations.  This  construc- 
tion is,  so  far  as  we  know,  a  new  one  in  machine  tool  design, 
machines  having  hitherto  been  constructed  so  that  one  of  the 
two  connections  was  made,  but  not  so  that  both  of  them  were 
available.     For  milling,  the  feeds  are  applicable  to  the  cross- 


Fig.  1. 


Beaman  &  Smith  Horizontal  Boring  and  Milling  Machine 

feed  of  the  table  as  well  as  to  the  vertical  feed  of  the  saddle 
on  the  column.  Power  rapid  traverse  is  also  provided  for 
these  movements. 

The  outer  support  has  a  bushing  hole  4%  inches  in  diam- 
eter, and  is  connected  in  unison  with  the  head  saddle  so  that 
the  two  are  always  in  line,  whether  the  adjustments  are  made 
by  hand  or  power.  The  bushing  block  is  carried  between  up- 
rights, instead  of  on  the  side,  so  that  the  maximum  of  rigidity 
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Is  i)rovlde(l.     Longltuillnal  adjustment  ou  the  bod  Is  effected 
toy  a  screw. 

The  general  construction  of  the  machine  Is  of  the  highest 
£rade.  The  sliding  surfaces  are  accurately  scraped.  The  ad- 
justing screws  are  of  generous 
dimensions.  All  gearing  is  cut 
from  the  solid,  the  bevel  gears 
being  generated  by  the  Bil- 
grarn  process.  Hearings  are 
bronze  lined,  wherever  neces- 
sary. Spindles  and  shafts  are 
accurately  ground  to  size.  As 
to  the  capacity  of  the  machine, 
the  least  distance  from  the  cen- 
ter of  the  spindle  to  the  top 
of  the  table  is  3  inches,  and 
the  greatest  25  inches;  the  ver- 
tical adjustment  is  22  inches. 
From  the  spindle  driving  gear, 
which  is  18  inches  in  diam- 
eter, to  the  outer  support,  the 
Shortest  distance  is  27  inches 
and  the  greatest  5  feet  6 
inches.  The  24-  by  4S-inch  ta- 
ble has  a  cross  feed  of  36 
inches  and  a  longitudinal 
movement  on  the  bed  of  40 
inches.  The  weight  of  the  ma- 
chine is  approximately  11,000 
pounds. 


speed  drills,  and  will  be  found  useful  for  automobile  and  gas 
engine  work,  and   for  general  manufacturing. 

The  particular  machine  illustrated  is  the  No.  1  size,  pro- 
vided with  a  round  head.     This  is  fed  downward  along  the 


FOX  MULTIPLE  SPIN- 
DLE DRILL 

The  tool  herewith  illustrated 
is  one  of  a  line  of  multiple 
spindle  drilling  machines  built 


Fig.  2.     Rear  View  showing  Tubular  Section  used  throughout  in  the  Construction  of  Macliine  Members 

face  of  the  column,  inside  of  which  is  a  weight  for  counter- 
balancing the  movement.  The  power  feed  movement  of  5 
inches  Is  transmitted  through  the  swinging  vertical  shaft, 
which  carries  a  worm  engaging  a  worm-wheel  on  a  rack 
pinion  shaft.  An  automatic  knock-off  disengages  the  gearing 
at  the  end  of  the  drilling  operation.  The  hand  lever  shown 
provides  for  manual  operation  in  the  case  of  light  work. 

An  exclusive  feature  of  this  machine  is  the  design  of  the 
spindle  bearings,  mounted  on  the  adjustable  supporting  arms. 
'  The  construction  gives  a  long  stiff  bearing,  and  one  which  is 

at  the  same  time  adjustable  in  a  vertical  direction  without 
disturbing  the  setting  of  the  other  spindles.  Patents  are  pend- 
ing on  this  construction. 

The  base  of  this  machine  is  4  feet  6  inches  by  IS  inches. 
The  table  is  16  by  16  Inches,  having  a  vertical  adjustment 
by  a  worm  and  worm-gear  as  shown  in  the  engraving.  Three 
spindle  speeds  are  provided — 262,  525  and  1050  revolutions 
per  minute,  respectively.  The  automatic  feed  has  three 
changes,  giving -0.0038,  0.0059,  0.0098  inch  per  revolution  of 
the  spindles,  respectively.  The  driving  connections  by  which 
these  changes  of  feed  and  speed  are  obtained  are  exceedingly 
simple,  and  will  be  readily  understood  from  the  engraving. 


During  the  month  of  August,  194  automobiles  valued  at 
$333,900  and  parts  valued  at  $114,973  were  imported  into  the 
United  States.  Of  the  194  cars  imported,  109  came  from 
France,  52  from  Italy,  9  from  Germany,  8  from  the  United 
Kingdom,  and  10  from  other  countries.  During  the  same 
month  360  automobiles  were  exported,  valued  at  $567,964. 
During  the  first  eight  months  of  the  year  2.140  cars,  valued 
at  $5,107,953  were  exported.  An  interesting  thing  to  note  is 
the  high  average  price  of  the  exported  cars,  which  is  about 
$2,500.  indicating  that  the  United  States  is  rapidly  taking 
a  place  among  the  nations  exporting  high  grade  automobiles. 


Multiple  Spindle  Drill  of  the  Af^ustable  Lay-out  Typo 

by  the  Fox  Machine  Co.,  815-825  N.  Front  St.,  Grand  Rapids. 
Wl<h.    These  machines  are  designed  especially  for  using  hlgh- 


Tlie  ordinary  incandescent  lamp  with  carbon  lUaiucnt  re- 
quires about  3  watts  per  candle-power;  the  incandescent  lamp 
with  tungsten  lilament,  1.25  watt;  the  arc  lamp,  1  watt;  and 
the  Cooper-Hewitt  mercury  vapor  lamp  '/d  watt. 
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NEW  MACHINERY  AND  TOOLS  NOTES 

No.  7  Disk  Grinder:  Gardner  Machine  Co.,  Beloit,  Wis. 
This  is  a  disl£  grinder  of  the  same  design  as  followed  hy  the 
maker  in  the  older  members  of  his  line,  but  intended  for 
larger  disks  up  to  30  inches  in  diameter.  Greater  belt  power 
is  also  provided. 

Furnace  ior  Lead  and  Cyanide  Baths:  United  States  Gas 
Furnace  Co.,  Providence,  R.  I.  This  furnace  is  intended  par- 
ticularly for  heating  baths  of  various  substances  for  harden- 
ing steel  parts.  When  used  for  lead,  an  open  fire  is  permit- 
ted, but  for  cyanide  a  hood  is  fitted  to  carr^y  the  fumes  away. 

Die  Sharpening  Machine:  National  Machinery  Co.,  Tiffin, 
O.  This  little  tool  is  designed  for  threading  dies  or  chasers 
for  bolt  and  pipe  work.  It  grinds  these  dies  to  uniform  depth, 
giving  them  a  proper  cutting  angle  and  clearance,  so  that 
each  chaser  will  have  the  same  amount  of  work  to  do.  A  6- 
inch  wheel  is  used,  mounted  on  a  spindle  running  in  bronze 
bearings.  Suitable  graduations  are  provided  for  setting  the 
machine. 

Small  Motor-Driven  Shaper:  L.  E.  Rhodes,  Hartford,  Conn. 
The  Rhodes  small  shaper  is  now  provided  by  its  makers  with 
a  substantial  iron  base  and  a  motor-drive,  whenever  required 
by  the  customer.  A  Lincoln  motor  is  used,  giving  a  6  to  1 
speed  range;  it  is  connected  to  the  driving  shaft  by  chain 
and  sprockets.  This  combination  should  be  useful  in  manual 
training  schools,  for  model  makers  and  others  whose  work 
is  similar. 

Oxt-acettlene  Welding  Apparatus:  Oxy-Carbi  Co.,  New  Ha- 
ven, Conn.  This  firm  makes  apparatus  for  the  continuous 
generation  of  oxyacetylene  under  suitable  control,  so  as  to 
be  generated  and  mixed  at  the  time  it  is  used.  The  apparatus 
is  made  in  either  portable  or  stationary  form.  Suitable  weld- 
ing and  cutting  torches  are  furnished  for  the  wide  variety  of 
work  for  which  this  process  has  been  found  adapted  in  the 
past  two  or  three  years. 

Alligator  and  Combination  Wrenches:  W.  S.  Ducharme, 
Johnstown,  Pa.  The  combination  wrench  made  by  this  firm 
may  be  used  as  a  pair  of  pliers  or  as  a  screw-driver,  in  addi- 
tion to  its  use  as  a  wrench.  As  a  wrench  it  Is  self-adjustable, 
the  jaws  automatically  closing  as  the  pull  increases.  The 
alligator  wrench  is  also  adjustable,  by  means  of  a  thumb- 
screw, adapting  it  to  a  wide  range  of  sizes.  A  reversible  jaw 
allows  the  wrench  to  be  used  in  either  direction. 

Precision  Spirit  Level:  Izard-Warren  Co.,  136  No.  12th  St., 
Philadelphia,  Pa.  This  style  of  precision  level  is  built  in  six 
sizes,  ranging  from  2  to  24  inches  in  length.  The  bulbs  are 
carefully  made  and  are  so  ground  as  to  indicate  a  variation 
of  one-thousandth  inch  in  the  length  of  the  level.  A  cross 
bulb  is  provided  to  make  sure  of  the  proper  setting  of  the 
instrument.  The  body  is  of  cast  iron  and  the  top  of  brass. 
The  tool  goes  under  the  name  of  "Sterling  Machinists'  Pre- 
cision Level." 

Motor-Driven  Precision  Lathe  Outfit:  Rivett  Lathe  Mfg. 
Co.,  Brighton,  Boston,  Mass.  This  is  a  Rivett  precision  lathe 
mounted  on  a  special  cabinet  with  countershafts,  etc.,  and  a 
motor-drive  enclosed  in  the  base.  The  cabinet  is  of  quartered 
oak.  nicely  finished,  with  a  top  surface  which  takes  the  place 
of  the  work  bench  on  which  the  lathe  is  usually  mounted. 
The  whole  arrangement  provides  places  for  the  storing  of 
attachments,  tools,  etc.,  in  a  way  that  is  very  convenient  for 
a  user  of  a  precision  tool. 

Cold  Heading  Machine:  Waterbury  Farrell  Foundry  &  Ma- 
chine Co.,  Waterbury,  Conn.  This  firm  has  lately  produced 
w^hat  Is  supposed  to  be  the  largest  cold  heading  machine  made, 
being  adapted  to  automatically  produce  work  up  to  "s  inch 
In  diameter  and  4  inches  long.  The  weight  of  the  machine 
is  over  42,000  pounds.  It  embodies  the  principles  of  the 
smaller  machines  of  the  same  line,  but  changes  have  been 
made  in  details  to  cover  the  greater  massiveness  and  rigid- 
ity required  for  heavy  operations. 

Improved  Bevel  Protractor:  L.  S.  Starrett  Co.,  Athol,  Mass. 
This  protractor  is  intended  to  be  a  member  of  the  makers' 
well-known  combination  square  sets,  being  used  in  connection 
with  a  graduated  rule  or  straightedge.  The  improvement  in 
the  construction  consists  in  the  fact  that  its  head  extends 
on  both  sides  of  the  blade,  permitting  angles  to  be  transferred 
from  either  side  of  the  frame  without  resetting.  The  read- 
ings indicate  the  supplement  of  the  angle  as  well  as  the  angle 
itself,  thus  facilitating  the  use  of  the  tool. 

Punch  Press:  Atlas  Jlachine  Co..  Waterbury,  Conn.  This 
is  a  power-driven  machine  designed  for  light  punching  and 
stamping  operations,  and  intended  to  take  the  place  of  the 
orthodox  foot  press,  producing  a  more  even  pressure  and 
more  uniform  work,  and  obviating  the  fatigue  of  the  operator. 
The  machine  is  controlled  by  a  one-revolution  clutch,  con- 
nected to  a  treadle.  The  distance  from  the  top  of  the  bed  to 
the  lower  end  of  the  ways  is  6  inches.  The  bed  surface  is 
7%  by  12  Inches.  The  total  weight  of  the  press  complete  is 
500  pounds. 

Scroll  Chucks  with  Adjustable  Jaws:  D.  E.  Whiton  Ma- 
chine Co.,  New  London,  Conn.  These  tools  are  really  a  com- 
bination of  independent  and  scroll  chucks,  inasmuch  as  they 


permit  an  individual  adjustment  for  each  jaw,  this  being  pro- 
vided by  a  screw  mounted  in  the  base  of  each  which  adjusts 
the  scroll  nut  with  relation  to  the  jaw.  This  arrangement 
permits  keeping  the  chuck  true,  without  repeated  grinding  or 
boring  of  the  jaw  faces.  These  tools  are  also  made  with  four 
jaws,  so  located  that  they  may  be  used  either  as  two-jaw  or 
three-jaw  chucks. 

Adjustable  Planer  Gage:  Tip  Top  Tool  Co.,  7S  Vernon  St., 
Worcester,  Mass.  This  planer  gage  is  of  the  type  in  which  an 
anvil  is  adjusted  up  or  down  the  inclined  surface  of  a  wedge, 
so  as  to  form  a  measuring  block  having  parallel  surfaces 
which  may  be  set  for  any  distance  apart  from  3/16  inch  to  IV2 
inch.  This  wide  range  is  permitted  by  the  fact  that  the 
measuring  block  has  two  steps  of  different  heights.  No  gradu- 
ations are  furnished,  it  being  designed  to  set  the  block  by 
the  aid  of  micrometer  calipers.  A  fine  adjustment  is  provided 
similar  to  that  used  on  vernier  calipers. 

Nine-Spindle  Milling  Machine:  Beaman  &  Smith  Co., 
Providence,  R.  I.  This  firm  has  recently  equipped  its  planer 
type  of  milling  machines  with  a  set  of  special  heads  carry- 
ing nine  spindles.  The  side  heads  are  provided  with  three 
spindles  each,  and  the  crossrail  head  has  two  on  the  front 
and  one  in  the  rear.  This  arrangement  permits  the  machin- 
ing simultaneously  of  the  sides  of  the  flange  of  automobile 
cylinders,  the  faces  of  the  upper  and  lower  valve  openings, 
the  spark  plug  boss  and  the  inlet  and  exhaust  connection 
bosses.  The  time  required  for  finishing  them  is  thus  ma- 
terially reduced. 

Hack-Saw:  Massachusetts  Saw  Works,  Chicopee,  Mass. 
This  saw  has  a  number  of  improvements  in  construction,  of 
which  the  most  notable  one  is  a  provision  for  adjusting 
the  stroke  automatically  with  the  size  of  the  work,  so  as  to 
use,  at  all  times,  the  full  length  of  the  saw  blade.  This 
adjustment  is  connected  with  the  sliding  vise  jaw,  so  that 
no  attention  is  required  to  it  on  the  part  of  the  operator. 
The  blade  is  automatically  relieved  on  the  return  stroke, 
which  is  made  with  an  increased  speed,  due  to  the  use  of  a 
quick-return  mechanism.  An  automatic  knock-off  is  provided 
to  stop  the  machine  when  the  cut  is  finished. 

Universal  Collet:  Cleveland  Collet  &  Machine  Co.,  Cleve- 
land, O.  This  is  a  chuck  or  collet  of  the  draw-in  type,  in- 
tended for  application  to  the  engine  lathe.  Its  principal  ad- 
vantage lies  in  the  fact  that  it  is  adjustable  for  a  wide  range 
of  work,  it  not  being  necessary  to  provide  a  large  number  of 
separate  spring  collets  to  cover  the  range,  as  is  usual.  The 
work  is  held  by  jaws  which  are  opened  or  closed  for  a  change 
in  diameters,  in  a  manner  somewhat  similar  to  the  ordinary 
scroll  chuck.  The  tightening  of  these  jaws  on  the  work,  how- 
ever, is  effected  as  usual  by  a  handwheel  at  the  rear  end  of 
the  spindle,  acting  on  a  tube  passing  through  the  latter. 

Coil  Clittch:  Farrel  Foundry  &  Machine  Co.,  Ansonia, 
Conn.  This  clutch  is  of  the  type  in  which  frictional  contact 
is  produced  by  the  tightening  of  a  heavy  steel  spring,  which 
forms  one  member,  about  a  drum  or  barrel,  which  forms  the 
second  member.  As  is  well-known,  this  construction  gives  a 
very  heavy  gripping  power  for  a  slight  pressure  in  the  tight- 
ening of  the  spring.  This  particular  design  has  been  built 
for  powers  as  high  as  8,000  at  60  revolutions  per  minute  in 
one  English  installation.  The  spring  is  hand-forged  from  a 
high-grade  of  steel  and  the  drum  is  of  chilled  iron,  making  a 
very  durable  and  substantial  construction.  The  line  covers  a 
wide  range  of  sizes. 

Variable  Speed  Sensitive  Drill  Press:  Villinger  Mfg.  Co., 
Williamsport,  Pa.  This  drill  press  is  a  simple  machine  with 
a  number  of  new  features,  among  them  being  a  connection 
of  the  feeding  handle  with  a  friction  disk  drive  In  such  a 
way  that  this  handle  serves  to  vary  the  rate  of  speed  as  well 
as  to  feed  the  drill.  Pushing  the  handle  to  right  or  left 
changes  the  speed,  while  drawing  it  down  feeds  the  drill  as 
usual.  In  addition,  connections  are  provided  which  stop  the 
spindle  when  the  feed  lever  is  turned  back  to  its  upright 
position.  A  key  is  provided  which  holds  the  table  central 
with  the  drill  at  whatever  vertical  height  it  is  adji^sted.  This 
key  can  be  withdrawn,  however,  to  permit  swinging  the  table 
from  one  side  to  the  other  as  may  be  required  for  special 
cases. 

Crank  Planing  Machine:  Newton  Machine  Tool  Works, 
Inc.,  24th  and  Vine  Sts.,  Philadelphia,  Pa.  This  is  a  tool 
which  has  found  much  favor  in  railroad  and  locomotive  shops 
and  other  places  where  cuts  are  to  be  taken  on  comparatively 
small  pieces  of  tough  metal.  The  framework  of  the  machine  is 
of  the  planer  type,  but  the  table  is  actuated  by  a  crank  motion 
of  variable  stroke  driven  by  a  Whitworth  quick  return  move- 
ment, similar  to  that  used  in  many  designs  of  shapers.  The 
saddle  is  provided  with  power  cross-feed  on  the  rail,  and  the 
tool  slide  has  a  vertical  or  angular  down  feed  on  its  slide. 
The  machine  is  very  strongly  and  ruggedly  built,  and  is 
capable  of  taking  heavy  cuts,  owing  to  the  fact  that  all  cut- 
ting strains  are  rigidly  resisted  by  the  disposition  of  the 
metal   in   the  framework. 

Cam  Grinding  Attackment  for  Standard  Grinding  Ma- 
chines: Norton  Grinding  Co.,  Worcester,  Mass.  This  attach- 
ment may  be  applied  to  the  maker's  standard  type  of  grinding 
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mniliine.  The  desired  outlines  on  tlie  surfaces  to  bo  ground 
are  produeed  by  master  cams  or  toniplets,  whicli  swing  the 
work  in  toward  the  wheel  or  away  from  it  as  may  be  required 
to  give  the  desired  contour.  A  series  of  templets  is  provided, 
one  for  each  of  the  different  cams  on  the  shaft,  so  that  each 
Is  of  the  proper  shape  and  properly  located  to  give  the  cor- 
rect timing.  The  whole  arrangement  is  very  simple,  and 
easily  applied  and  operated.  It  sliouhi  result  also  In  the  pro- 
duction of  cam  surfaces  of  a  liigh  grade  of  accuracy.  Pro- 
vision is  made  In  the  device  for  grinding  tlie  templets  or 
master  cams  from  models,  which  are  thus  exactly  reproduced 
In  the  contour  of  the  work. 

BLi'iPiiiNT  Stouauk  Tube:  G.  Chalmers  Brown,  New  Lon- 
don, Conn.  This  tube  is  intended  for  the  storage  and  use  of 
blueprint  paper  from  the  roll.  It  may  be  fastened  to  a  bench 
or  side  of  the  wall.  The  roll  of  paper  is  inserted  In  the  end 
of  an  Inner  tube,  after  which  this  inner  tube  is  turned  around 
BO  that  the  opening  in  its  side  is  out  of  line  with  tlie  opening 
In  the  outer  tube.  The  pai)er  is  thus  safely  sealed  against 
the  entrance  of  light.  In  removing  the  paper,  the  Inner  tube 
is  turned  around  until  the  openings  register  and  the  paper  is 
pulled  out  through  the  slot  thus  provided.  A  tape-measure  is 
mounted  on  the  apparatus  which  is  pulled  out  at  the  same 
time  with  the  paper,  accurately  measuring  the  length  of  the 
sheet  removed.  The  paper  is  torn  by  drawing  it  cornerwise 
across  the  sharp  edge  of  the  opening.  This  tube  should  find 
favor  on  the  score  of  economy  and  convenience  in  the  use  of 
blueprint  paper. 

36-Inch  Radial  Drill:  Dreses  Machine  Tool  Co.,  Cincin- 
nati, 0.  This  machine  resembles  the  previous  designs  of  the 
same  builders  in  the  construction  of  the  spindle  head,  feed, 
etc.  It  is  provided,  however,  with  a  new  driving  connection 
between  the  horizontal  shaft  on  the  arm  and  the  vertical 
shaft  InsidQ  the  column,  which  does  away  with  a  consider- 
able amount  of  mechanism,  including  two  spur  gears,  a  shaft 
and  two  bearings.  The  elevating  screw  is  placed  in  a  recess 
in  the  front  of  the  column  where  it  does  not  lessen  the  swing 
of  the  machine.  An  improved  clamping  device  is  provided 
which  binds  the  column,  the  table  and  the  stump  together 
by  a  single  movement  of  the  lever.  The  table  may  be  ad- 
justed to  keep  it  always  perpendicular  to  the  spindle.  The 
machine  will  be  furnished  either  with  cone  pulley  or  gear- 
box drive,  or  with  constant  or  variable  speed  motor  drive. 
It  drills  to  the  center  of  73-inch  circles,  takes  78  inches  be- 
tween the  center  and  the  base  and  weighs  about  3,600  pounds. 
•  Lester  Automatic  Screw  Machine:  Davis  Sewing  Machine 
Co.,  Dayton,  O.  This  is  a  multiple  spindle  machine  involv- 
ing a  number  of  novel  features  in  its  construction.  For  one 
thing,  it  has  three  stock  spindles  in  place  of  the  usual  four 
or  five.  The  indexing  and  cam  movements  are  so  arranged 
that  these  three  spindles,  on  simple  work,  can  be  made  to 
form  three  pieces  at  each  revolution  of  the  cams,  without 
Indexing;  these  pieces  may  be  alike  or  different  as  may  be 
required.  On  plain  work,  it  may  thus  be  seen,  the  machine 
has  a  very  high  capacity.  Another  new  point  in  the  design 
Is  the  large  number  of  tools  provided.  There  are  six  stations 
In  the  tool-holder  and  three  cross-slide  tools,  this  making  nine 
cutting  operations  possible  for  each  piece;  and  as  many  of 
these  operations  may  be  arranged  to  make  use  of  multiple 
cuts,  the  range  of  work  to  which  the  machine  is  adapted  is 
very  large.  The  size  of  machine  at  present  built  has  a  capac- 
ity for  stock  up  to  1  inch  diameter,  and  a  length  of  feed  for 
turning  up  to  4  Inches. 

Machine  for  Testing  Running  Balance:  The  Norton  Grind- 
ing Co.,  Worcester,  Mass.  The  obtaining  of  standing  balance 
in  a  rotating  part  is  a  comparatively  simple  operation.  It  be- 
ing common  to  roll  the  work  along  knife  edges  or  between 
centers,  and  mark  the  heavy  side  as  indicated  by  the  position 
In  which  the  part  comes  to  rest.  The  obtaining  of  a  running 
balance,  however,  is  another  matter.  It  has  always  been  done 
by  homemade  contrivances,  more  or  .less  clumsy  and  slow. 
The  Norton  Grinding  Co.  has  recently  devised  a  piece  of  appa- 
ratus for  this  work  which  greatly  simplifies  the  operation  and 
permits  it  to  be  done  much  more  quickly  and  accurately  than 
ever  before.  Briefly,  the  part  to  be  tested  Is  provided  with 
two  supports,  one  on  each  end,  on  which  it  is  rotated  rapidly 
by  an  electric  motor.  These  supports  are  floating,  and  indi- 
cate every  vibration  by  means  of  a  lever  magnifying  arrange- 
ment. Provision  is  made  for  marking  the  high  side  at  each 
support  to  show  the  running  out  permitted  by  the  floating 
bearing.  By  reversing  the  rate  of  ratio  the  lag  due  to  the 
Inertia  of  the  floating  and  indicating  parts  is  compensated 
for.  For  long  and  slender  work  provision  is  made  for  sup- 
porting and  indicating  at  one  or  more  intermediate  points  as 
well  as  at  the  ends.  The  whole  apparatus  is  well-designed 
and  conveniently  arranged,  and  should  prove  especially  use- 
ful In  automobile  work,  high-speed  drums  and  pulleys,  and 
In  woodworking  machinery  building  in  general. 

•    •    • 

The  Pennsylvania  R.  R.  tunnels  from  Bergen  Hill,  N.  J., 
to  Long  Island  City  were  practically  completed  December  3 
when  the  final  section  of  concrete  was  placed  In  line  D,  the 
fourth  and  last  of  the  tunnels  under  the  East  River,  to  the 
Sunnyslde  Yard,  Long  Island  City. 


I  c,|,.vr%lit.  I'JOa,  by  Gesstord.  N.  Y. 

GEORGE  "WESTINGHOUSE 

ARTHUR  W^ARREN 

The  new  president  of  the  American  Society  of  Mechanical 
Engineers  needs  no  introduction  to  engineers  of  any  branch, 
nor  to  the  general  public  the  world  over.  He  has  been  famous 
and  honored  everywhere  these  forty  years,  for  it  was  in  1S68, 
and  at  the  age  of  twenty-two,  that  he  brought  forward  his 
great  Invention,  the  air  brake,  which  it  has  been  said  "ranks 
next  to  the  press  and  the  locomotive  among  those  forces  to 
which  the  material  developments  of  the  present  age  pri- 
marily are  due."  The  evolution  of  the  air  brake  under  his 
personal  inventiveness  in  the  years  that  have  passed  since  he 
first  originated  the  device  has  made  the  modern  railroad  pos- 
sible. Without  the  control  which  the  air  brake  gives,  high 
speed,  frequent  service,  long  trains,  huge  cars,  heavy  loads, 
would  be  unknown.  The  air  brake,  therefore,  is  not  only  a 
safety  device;  it  is  also  a  most  important  operating  device 
on  a  railroad. 

George  Westinghouse  was  born  October  6,  1846,  at  Central 
Bridge,  Schoharie  County,  in  the  state  of  New-  York,  a  son 
of  George  and  Emeline  Vedder  Westinghouse.  His  father  was 
a  manufacturer  of  agricultural  machinery  at  Schenectady. 
Out  of  school  hours  the  boy  taught  himself  engineering,  and 
it  was  his  idea  of  a  holiday  and  a  vacation  to  work  in  his 
father's  machine  shop.  Before  he  was  seventeen  he  enlisted 
for  the  Civil  War,  serving  first  in  an  infantry  regiment  and 
next  with  the  cavalry.  Then,  passing  an  examination  for  the 
purpose,  he  was  transferred  to  the  Navy  where  he  served  dur- 
ing the  remainder  of  the  war  as  an  Assistant  Engineer.  In 
the  same  year  that  he  returned  to  civil  life,  1865,  he  en- 
tered Union  College  and  invented  a  device  for  placing 
derailed  cars  on  the  track.  Three  years  later  he  thought  out 
and  patented  the  air  brake.  He  had  to  guarantee  the  rail- 
road which  made  the  first  trial  with  the  brake  that  he  would 
pay  for  any  damage  that  might  be  done  to  the  train  as  a 
result  of  equipping  it  with  the  apparatus  and  running  a  trial 
trip.  Instead  of  damaging  the  train,  his  brake  prevented  a 
fatal  accident  on  the  trial  run  and  then  the  skeptical  rail- 
road officials  expressed  astonishment  and  enthusiasm,  and 
men  who  had  thought  it  "impossible  to  stop  a  train  with  air" 
were  eager  to  buy  the  invention. 

Young  Westinghouse,  however,  declined  to  sell.  He  formed 
a  company,  took  a  workshop  in  Garrison  Alley,  Pittsburg, 
and  began  to  manufacture  the  remarkable  contrivance  which 
he  had  invented.  In  a  year  the  new  works  had  thirty-six  em- 
ployes, including  clerks  and  office  boy.  From  that  modest  be- 
ginning have  grown  the  great  works  of  the  Westinghouse 
Air  Brake  Co.  at  Wilmerdlng,  Pa.,  and  the  town  of  Wil- 
merding  Itself.  From  the  fruits  of  the  Inventor's  genius, 
energy  and  capacity  as  an  organizer  of  Industry  have  devel- 
oped thirty  companies,  of  which  he  Is  president,  employing 
50,000  men,  ?120,000,000  of  cajiital,  and  manufactories  Ht 
East  Pittsburg,  Swlssvale,  Trafford  City,  an''  Wilmerdlng,  In 
Pennsylvania,   In   London   and    Manchester,  England,  and   In 
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France,  Germany,  Italy,  Austria  and  Russia.  There  is  not  a 
civilized  country  in  which  the  name  Westinghouse  is  not 
familiar.  Air  brakes,  electric  motors  and  generators,  steam 
and  gas  engines,  steam  turbines,  railroad  switches  and  sig- 
nals, and  a  multitude  of  other  things  testify  to  the  inventive 
and  industrial  energy  of  this  distinguished  man. 

After  inventing  the  brake  he  took  up  the  study  of  railroad 
signals  and  sv/itches  and  showed  how  these  could  be  operated 
with  compressed  air.  Having  done  this,  he  combined  elec- 
tricity with  the  pneumatic  operation  of  these  devices.  Thus 
he  was  led  further  and  further  into  the  pursuit  of  the  then 
new  electrical  art.  Convinced  of  the  practicability  of  convey- 
ing electrical  currents  over  great  distances,  he  resolved  to 
develop  the  alternating  system  for  that  purpose.  From  Europe 
he  acquired  the  patents  of  Gaulard  and  Gibbs.  He  brought 
Tesia  to  Pittsburg,  backed  him  financially,  placed  laboratory 
and  workshop  facilities  at  his  disposal,  and  the  result  was 
the  invention  of  the  induction  motor  for  utilizing  the  alter- 
nating current  for  power  purposes. 

The  great  successes  of  Mr.  Westinghouse  have  not  been 
gained  without  opposition.  His  strength  of  character,  mind 
and  resource,  however,  has  always  been  brought  forth  in 
encounters,  and  he  has  always  won.  Opposition  to  the  alter- 
nating current  system  developed  to  an  extraordinary  extent. 
Men  who  should  have  known  better,  and  do  now,  declared  that 
the  alternating  current  was  Impracticable,  and  that  if  ever 
made  practicable  its  use  would  be  deadly  and  a  menace  to  the 
public  welfare.  Legislation  was  Invoked  against  it  in  many 
states.  These  efforts  were  really  meant  to  be,  whatever  the 
legislators  may  have  thought,  a  systematic  attempt  to  check 
George  Westinghouse  in  his  plans  for  bringing  electricity 
within  the  reach  of  all.  And  to  prove  to  the  populace  the 
"danger"  of  the  system  which  he  advocated,  some  of  the  op- 
ponents prevailed  upon  the  authorities  to  use  an  electrical 
death-chair  for  the  execution  of  convicted  murderers!  The 
originators  of  this  brilliant  Idea,  and  of  the  campaign  against 
the  alternating  current  system,  found  themselves  as  impotent 
as  King  Canute  when  he  commanded  the  incoming  sea  to  re- 
treat. Scientifically,  commercially,  and  in  every  way,  the  alter- 
nating system  proved  to  be  what  the  world  required  for  the 
general  adoption  of  electric  currents  on  a  large  scale,  and  the 
opposition  was  defeated.  Similarly,  in  the  hard  times  of  the 
early  nineties,  men  who  desired  to  monopolize  the  manufacture 
of  electrical  machinery  took  advantage  of  the  generally  de- 
pressed conditions  of  affairs  throughout  the  country,  and  en- 
deavored to  drive  Mr.  Westinghouse  into  a  corner,  and  to  ob- 
tain control  of  the  electrical  manufacturing  company  which  he 
had  founded,  organized  and  built  up  into  a  great  center  of  in- 
dustry; but  the  attempt  to  overcome  him  was  unsuccessful. 
The  panic  of  1907  caused  a  renewal  of  this  kind  of  attack, 
but  as  Andrew  Carnegie  is  reported  to  have  said,  "George 
Westinghouse  is  a  genius.  You  cannot  keep  him  down!" 
What  is  more,  you  cannot  get  him  down.  He  is  one  of  the 
world's  strong  men. 

At  the  time  of  the  Chicago  exhibition  the  electrical  illumin- 
ations of  that  vast  and  beautiful  undertaking  were  the  most 
remarkable  that  had  ever  been  seen.  George  Westinghouse 
offered  to  take  the  electrical  contract  for  a  million  dollars  less 
than  the  figure  which  the  exposition  authorities  were  on  the 
point  of  agreeing  to  pay  the  bidders  who  seemed  to  be  the 
most  successful.  "It  cannot  be  done,"  the  competing  bidders 
said  to  the  exposition  authorities.  "But  I  will  do  it,"  said 
Westinghouse.  And  then  they  undertook  to  show  that  they 
monopolized  the  lamp  patents  of  that  time.  This  they  thought 
would  make  him  powerless  in  the  matter,  but  he  persuaded 
the  authorities  to  postpone  the  decision,  and  they,  glad  enough 
to  save  a  million  dollars,  and  having  faith  in  the  man,  con- 
sented to  the  postponement.  Mr.  Westinghouse  returned  to 
Pittsburg,  invented  a  lamp,  returned  to  Chicago,  secured  the 
contract  and  saved  the  exposition  a  million. 

George  Westinghouse  has  invented  many  things,  and  has 
encouraged  Invention   in   the  engineers   associated   with  him. 

He  devised  a  system  for  mechanically  controlling  the  flow 
of  natural  gas,  and  piping  it  over  long  distances  for  use  as 
fuel  in  the  Industries  and  homes  of  Pittsburg.  He  built  the 
first  ten  great  generators  for  Niagara,  and  those  for  the  ele- 


vated and  subway  lines  in  New  York,  and  for  the  Metropoli- 
tan Railway  in  London.  It  is  impossible  within  the  present 
space  to  enumerate  either  his  inventions  or  his  business 
achievements.  His  work  has  frequently  taken  him  into  many 
countries,  and  distinguished  men  of  all  callings  and  sciences 
are,  and  long  have  been,  among  his  personal  friends.  Of 
these.  Lord  Kelvin  was  the  first  recipient  of  the  John  Fritz 
medal.  George  Westinghouse,  by  the  way,  was  the  second 
person  to  receive  the  John  Fritz  medal.  The  French  Re- 
public, the  late  King  Leopold  of  Belgium,  and  the  late 
King  Humbert  of  Italy  decorated  Mr.  Westinghouse.  The 
Konlgliche  Technische  Hochschule  of  Berlin  gave  him  the 
degree  of  Doctor  of  Engineering.  He  was,  in  1903,  selected 
as  one  of  the  three  trustees  to  hold  the  voting  power  of  the 
stock  control  of  the  Equitable  Assurance  Society,  being  associ- 
ated in  this  important  trust  with  ex-President  Grover  Cleve- 
land, and  Justice  Morgan  J.  O'Brien.  He  is  president  of  the 
American  Society  of  Mechanical  Engineers,  is  one  of  the 
two  honorary  members  of  the  American  Association  for  the 
Advancement  of  Science,  and  an  honorary  member  of  th« 
National  Electric  Light  Association. 

Tlie  latest  activity  of  Mr.  Westinghouse  Is  the  bringing  be- 
fore the  attention  of  the  marine  engineers  of  America  and 
Europe  the  raduction  gearing  and  "floating  frame"  invented 
by  Rear-Admiral  Melville,  ex-Engineerin-Chief,  U.  S.  N.,  and 
John  H.  Macalpine.  The  purpose  of  this  invention  is  to  enable 
high-speed  steam  turbines  to  drive  the  propellers  of  steam  ves- 
sels, thus  obtaining  from  the  propellers  and  the  turbines 
their  highest  efficiency.  Mr.  Westinghouse  supplied  the  means 
for  constructing  and  testing  this  Important  invention,  and 
at  the  same  time  developed  a  marine  turbine  of  his  own 
which  is  said  to  be  a  great  improvement  over  any  now  in 
use.  This  turbine  has  been  used  in  the  tests  of  the  Melville- 
Macalpine  gear,  tests  which  are  reported  to  be  of  a  re- 
markably satisfactory  character. 

*    •    • 

ANNUAL  MEETING  OP  THE  A.  S.  M.  E. 

The  thirtieth  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers  was  held  in  New  York,  December  7  to 
10  inclusive,  the  Engineering  Societies  Building.  29  West  39th 
St.,  being  the  headquarters.  The  registration  of  members 
was  63S,  and  including  guests,  1063.  The  program  was  sub- 
stantially as  follows: 

Tuesday. — President  Smith's  address,  "The  Profession  of 
Engi^jeering,"  and  the  introduction  of  President-elect  George 
Westinghouse,  followed  by  a  reception  held  by  the  president, 
president-elect.  Secretary  Rice  and  Honorary  Secretary  Hut- 
ton  with  their  ladies. 

Wednesday. — Annual  business  meeting,  reports  of  member- 
ship, standing  and  special  committees  and  gas  power  section. 
In  the  afternoon  a  large  party  went  through  the  new  Penn- 
sylvania R.  R.  terminal  and  passenger  station  at  7th  Ave.  and 
31st  and  33d  Sts.  In  the  evening  an  interesting  stereopticon 
lecture  was  delivered  by  L.  W.  Ellis  of  the  Bureau  of  Plant 
Industry,  U.  S.  Department  of  Agriculture,  Washington,  D.  C, 
entitled  "The  Era  of  Farm  Machinery." 

Thursday. — "Tests  on  a  Venturi  Meter  for  Boiler  Feed" 
by  Charles  M.  Allen;  "Pitot  Tube  as  a  Steam  Meter"  by 
George  F.  Gebhardt;  "Efficiency  Tests  of  Steam  Nozzles"  by 
F.  H.  Sibley  and  T.  S.  Kemble;  "Electric  Gas  Meter"  by  C.  C. 
Thomas;  "Tan  Bark  as  a  Boiler  Fuel"  by  David  M.  Myers; 
"Cooling  Towers  for  Steam  and  Gas  Power  Plants"  by  J.  R. 
Bibbins;  "Governing  Rolling  Mill  Engines"  by  W.  P.  Caine; 
"Experience  with  Leaky  Vertical  Fire  Tube  Boilers"  by  F.  W. 
Dean;  "The  Best  Form  of  Longitudinal  Joint  for  Boilers"  by 
F.  W.  Dean;  "Testing  Suction  Gas  Producers  with  a  Koerting 
Ejector"  by  C.  M.  Garland,  A.  P.  Kratz; ;  "Bituminous  Gas 
Producers"  by  J.  R.  Bibbins.  In  the  evening  the  members  of 
New  York  and  vicinity  gave  a  reception  to  the  officers  and 
members  of  the  society,  their  ladies  and  guests  at  the  Hotel 
Astor. 

Friday. — "The  Bucyrus  Locomotive  Pile  Driver"  by  Walter 
Ferris;  "Line  Shaft  Efficiency,  Mechanical  and  Economic"  by 
Henry  Hess;  "Pump  Valves  and  Valve  Areas"  by  A.  F.  Nagle; 
"A  Report  on  Cast  Iron  Test  Bars"  by  A.  F.  Nagle. 
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An  almost  unlimited  variety  of  small, 
irregular  pieces  of  work  can  be 
rapidly   finished  on   a 


<^^- 


No.  4  Plain  Screw  Machine 

Hence,  it  can  be  advantageously  employed  m  the  building  of  prac- 
tically all  machinery  and  tools,  as  the  many  small,  irregular  cast- 
ings and  forgings  embodied  in  their  construction  constitute  just  the 
kind  of  work  to  which  the  machine  is  adapted. 

Then,  in  addition,  small  lots  of  duplicate  pieces,  such  as  screws, 
studs,  etc.,  which  are  made  from  bar  stock  can  be  economically 
produced  on  this  machine.  In  fact,  it  is  a  valuable  machine  and 
constitutes  a  desirable  addition  to  the  equipment  of  every  modern 
shop. 

Its  construction  is  described  in  detail  in  an  attractive  cir- 
cular which  will  be  sent  free  to  any  address,  upon  request. 

Brown  (Si  Sharpe  Mfg'.  Company 

PROVIDENCE.  R.  I.,  U.  S.  A. 
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Besides  the  excursion  mentioned  there  were  other  excur- 
sions of  much  interest  as  follows: 

International  Steam  Pump  Co.,  Harrison,  N.  J.,  to  Inspect 
a  modern  plant  for  the  manufacture  of  pump  and  hydraulic 
machinery;  General  Electric  Co.,  Harrison,  N.  J.,  to  Inspect 
incandescent  lamp  manufacture;  Interborough  Rapid  Transit 
Co.,  W.  58th  and  59th  Sts.  and  west  side  of  11th  Ave.,  to 
inspect  a  large  central  electric  light  and  power  station  for 
public  service;  National  Phonograph  Co.,  Orange,  N.  J.,  to 
inspect  the  manufacture  of  Edison  phonographs  and  records; 
De  La  Vergne  Machine  Co.,  E.  138th  St.,  New  York,  to  Inspect 
a  new  type  of  oil  engine;  New  York  Telephone  Co.,  61  Irving 
Place,  New  York,  to  inspect  the  Gramercy  and  Stuyvesant 
central  telephone  exchanges;  Crocker- Wheeler  Co.,  Ampere, 
N.  J.,  to  inspect  a  modern  plant  for  the  manufacture  of  elec- 
tric generators  and  motors;  W'estinghouse  Lamp  Co.,  Bloom- 
field,  N.  J.,  to  inspect  incandescent  lamp  manufacture;  New 
York  Edison  Co.,  E.  38th  to  E.  40th  Sts.,  New  York,  to  inspect 
the  Waterside  electric  light  and  power  stations  Nos.  1  and  2 
for  public  and  private  service;  Brooklyn  Rapid  Transit  Co., 
Kent  Ave.  and  Division  St.,  Brooklyn,  to  inspect  a  modern 
central  electric  power  station  for  public  service;  Rockland 
Electric  Co.,  Hillburn,  N.  J.,  to  inspect  gas  engines  and  pro- 
ducers in  a  modern  public  service  plant;  Singer  Mfg.  Co., 
149  Broadway,  to  inspect  the  power  plant  and  view  the  city 
from  the  tower  548  feet  above  the  street;  Trenton  Iron  Co., 
Trenton,  N.  J.,  to  inspect  a  modern  electric  generator  plant 
operated  by  gas  engines;  Watson-Stillman  Co.,  Aldene,  N.  J., 
to  inspect  a  300  horse-power  Riverside  gas  engine  operating  in 
connection  with  a  Talt  producer;  Metropolitan  Life  Insurance 
Co.,  E.  23d  St.  and  4th  Ave.,  to  inspect  the  i^ower  plant  and 
view  the  city  from  the  tower. 

TTie  excursion  through  the  Pennsylvania  R.  R.  terminal  was 
of  extraordinary  interest.  The  terminal,  which  is  part  of 
one  of  the  world's  greatest  engineering  works,  occupies  four 
blocks  in  the  heart  of  New  York,  lying  between  31st  and  33d 
Sts.  and  7th  and  9th  Aves.  It  is  784  feet  long  and  430  wide. 
Its  average  height  above  the  street  is  69  feet,  and  maximum 
height  153  feet.  The  main  waiting  room,  is  277  feet  long,  103 
feet  wide  and  150  feet  high  in  the  dome.  At  the  track  level 
the  station  covers  an  area  of  7.74  acres  and  the  total  track- 
age is  16  miles.  The  number  of  standing  tracks  at  the  sta- 
tion is  21,  and  the  number  of  passenger  platforms  is  11.  The 
power  house  adjacent  has  a  boiler  capacity  of  5,000  H.  P. 

The  New  York  terminal  extension  consists  of  the  Penn- 
sylvania R.  R.  Tunnel  and  Terminal  Roads  forming  a  con- 
nection with  the  New  York  division  of  the  Pennsylvania  R.  R. 
near  Harrison,  N.  J.,  which  runs  over  the  meadows,  under 
Bergen  Hill,  North  River,  Borough  of  Manhattan  and  East 
River  through  the  Sunnyside  yards  to  the  Long  Island  Rail- 
road near  Woodside  Ave.,  Queens  Borough,  Long  Island.  The 
total  length  of  the  extension  is  14.9  miles,  including  1.25  mile 
in  the  Harrison  yard.  Of  this,  2.78  miles  are  land  tunnels, 
2.29  miles  river  tunnels.  The  terminal  is  really  a  way  sta- 
tion on  the  connecting  link  between  the  Pennsylvania  R.  R. 
system  and  the  Long  Island  Railroad  system.  The  terminal 
building  is  a  beautiful  structure  lined  with  Carrara  marble 
and  of  most  impressive  proportions. 

The  large  number  of  interesting  excursions  and  other  ex- 
traneous features  incident  to  the  meeting  tended  to  detract 
from  the  value  of  the  technical  proceedings.  The  members 
generally  neglected  the  sessions,  the  result  being  that  they 
were  poorly  attended  and  the  discussions  largely  perfunctory. 
It  is  a  question  whether  a  programme  of  papers  could  have 
been  prepared  that  would  have  drawn  more  attendance  in 
view  of  the  manifold  outside  attractions.  If  not,  it  would 
seem  that  a  change  should  be  instituted  in  the  entertainment 
and  conduct  of  the  meetings  if  the  best  interests  of  the  society 
are  to  be  conserved. 

The  following  officers  were  elected:  George  Westinghouse, 
president;  Charles  Whiting  Baker,  W.  F.  M.  Goss,  E.  D.  Meier, 
vice-presidents;  J.  Sellers  Bancroft,  James  Hartness,  H.  G. 
Reist,  managers;   William  H.  Wiley,  treasurer. 


Don't  use  wet  or  green  timbers  for  countershaft  hanging, 
without  tightening  up  the  bolts  every  week  or  two,  for  a  while. 


PERSONALS 

H.  L.  Pelz  is  now  foreman  of  the  foundry  of  the  Chicago 
&  Alton  R.  R.  at  Bloomington,  111. 

L.  Fleishfien  has  been  put  in  charge  of  the  machine  depart- 
ment of  the  Chicago  &  Alton  R.  R.  shops  at  Bloomington,  111. 

Fred  H.  Robinson,  with  the  Bailey  Automobile  Co.,  Spring- 
field, Mass.,  has  been  promoted  to  position  of  foreman  of  the 
machine  shop. 

A.  L.  Myers,  a  department  foreman  of  the  LeBlond  Ma- 
chine Tool  Co.,  Cincinnati,  Ohio,  has  been  made  assistant  su- 
perintendent. 

Walter  C.  English,  manager  of  the  Boston  office  of  the  Iron 
Age  and  associated  publications,  has  retired  after  twenty-six 
years  of  service. 

C.  L.  Woodward,  mechanical  engineer  and  designer,  of  the 
Bailey  Automobile  Co.,  Springfield,  Mass.,  has  been  appointed 
superintendent  of  the  factory. 

The  headquarters  of  Ethan  Viall,  western  editor  of 
Machineby,  will  be  1811  First  National  Bank  Building,  Cin- 
cinnati, Ohio,  after  January  15. 

J.  H.  Stevens,  who  has  been  in  the  employ  of  the  LeBlond 
Machine  Tool  Co.,  Cincinnati,  Ohio,  for  some  time,  has  been 
promoted  to  the  position  of  machine  tool  foreman. 

C.  H.  Tucker,  recently  of  the  Case  Crane  Co.,  is  now  in 
charge  of  the  new  department  of  the  Toledo-Massillon  Bridge 
Co.,  devoted  to  the  manufacture  of  cranes,  hoists,  coal  and  ore- 
handling  machinery,  etc. 

James  Healy,  for  the  past  three  years  foreman  of  the  gear- 
cutting  department  of  the  Stevens-Duryea  Automobile  Co., 
Chicopee  Falls,  Mass.,  has  resigned  and  taken  a  similar  po- 
sition with  the  Pierce-Arrow  Co.,  Buffalo,  N.  Y. 

H.  A.  Isaacs,  formerly  master  mechanic  of  the  Chicago  & 
Alton  R.  R.  at  Kansas  City,  Mo.,  and  later  with  the  Michigan 
R.  R.,  has  been  appointed  master  mechanic  of  the  Chicago  & 
Northwestern  Ry.,  with  headquarters  at  Clarion,  Iowa. 

Charles  Robbins,  who  for  ten  years  has  been  employed  in 
the  industrial  and  power  sales  department  of  the  Westing- 
house  Electric  &  Mfg.  Co.,  Pittsburg,  Pa.,  in  connection  with 
the  sale  of  industrial  motors,  was  recently  appointed  manager 
of  this  department. 

George  M.  Vial,  for  the  past  five  years  in  charge  of  the 
wood  pattern  department  of  the  Stevens-Duryea  Automobile 
Co:,  Chicopee  Falls,  Mass.,  has  resigned  to  take  charge  of  the 
wood-working  department  of  the  public  manual  training 
school  of  Chicopee,  Mass. 

Clark  W.  Parker,  for  the  past  three  years  employed  by  the 
Lamb  Knitting  Machihe  Co.,  Chicopee  Falls,  Mass.,  designing 
special  automatic  machinery,  has  resigned  to  bet  ome  presi- 
dent and  manager  of  the  Parker  Transmission  and  Appliance 
Co.,  Springfield,  Mass.,  which  is  to  manufacture  and  market 
one  of  his  inventions. 

S.  J.  Rowe,  president  of  the  Rowe  Motor  Co.,  Waynesboro, 
Pa.,  has  been  for  the  past  fifteen  months  designing  self-pro- 
pelled fire  apparatus  for  the  American-La  France  Fire  Engine 
Co.,  Elmlra,  N.  Y.  Mr.  Rowe  resigned  his  position  with  the 
company,  to  take  effect  January  1.  He  will  hereafter  devote 
his  entire  time  to  the  business  of  the  Rowe  Motor  Co. 

E.  P.  Haight,  well  known  in  electrical  circles  as  the  treas- 
urer of  the  Sprague  Electric  Co.,  was  elected  president  of  the 
Electric  Trade  Association  of  New  York,  of  which  Mr.  Franz 
Neilson,  80  Wall  St.,  is  secretary.  Mr.  Haight's  experience 
in  the  electrical  trade  and  bis  energy  and  enthusiasm  doubt- 
less will  make  his  administration  of  the  society  unusually 
successful. 

Samuel  A.  Chase,  who  for  the  past  few  years  was  a  detail 
and  supply  salesman  in  the  New  York  sales  office  of  the  West- 
inghouse Electric  &  Mfg.  Co.,  Pittsburg,  Pa.,  recently  resigned, 
and  has  taken  a  position  with  the  White  Investment  Co.,  of 
New  York,  a  financial  investment  company  handling  stock  of 
many  organizations.  Mr.  Chase  will  be  in  chaige  of  the 
Chicago  office  of  the  company. 

G.  Brower  Griflin  was  recently  appointed  manager  of  the 
sales  policy  of  the  detail  and  supplies  sales  department  of  the 
Westinghouse  Electric  &  Mfg.  Co.,  Pittsburg,  Pa.,  in  which 
department  transformers,  motors,  switches  and  switch-boards, 
railway  line  material,  etc.,  are  sold.  Mr.  Griffin  was  assistant 
manager  of  the  sales  department  for  six  years  previous  to 
his  promotion  to  the  position  of  manager,  having  previously 
been  connected  with  the  sale  of  detail  apparatus  in  the 
Boston  office. 

S.  Nicholson  was  recently  appointed  general  sales  manager 
of  the  Westinghouse  Electric  &  Mfg.  Co.,  Pittsburg.  Pa.,  and 
has  taken  charge  of  the  policy  of  the  entire  company.  He 
has  been  with  the  company  for  eleven  years  in  different  capac- 
ities. He  is  perhaps  best  known  to  electric  motor  manu- 
facturers as  the  organizer  and  president  of  the  American  Asso- 
ciation of  Motor  Manufacturers,  an  organization  which  has 
done  much  in  the  two  short  years  of  its  life  to  improve  the 
art  of  motor  manufacture. 


Adv.  Index  pages  36-49 


MACHINERY 


COME    gentleman  with  plenty  of    time  at  his  disposal  has  figured  that 
ONE    TON    OF    IRON,    after    going    through   the  necessary  pro- 
cesses to  make  it  into  hair  springs  for  watches,  would  be  worth 

TWENTY  MILLION  DOLLARS! 

Made  into  almost  any  kind  of  a  MACHINE    it  would  be  worth   more 
than  if  made  into  SASH    WEIGHTS. 

We  don't  know  just  how  much  it  would  be  worth  per  ton  if  made  into  a 

"PRECISION" 


Boring,  Drilling  and  Milling  Machine 

because  we  don't  particularly  care  and  have  never  taken  the  time  to  figure  it. 

The  DISTRIBUTION  of    mfetal  concerns  us  more  than  its    WEIGHT. 

The  metal  in  our  machines  is  distributed  as  well  as  we  know  how  to 
do  it  today,  and  if  we  can  find  a  better  way  tomorrow  to  distribute  it, 
WE  SHALL   DO  IT. 

Lucas  Machine  Tool  Co.,  T.yTo'i  Cleveland,  0.,U.S.A. 

ISUROi'KAN  AN  II  AUSTRALIAN  AnicNTS:  C.  W.  Burtmi,  (liiffiths*  Co.,  Lniulon.  Alfred  H.  Scluitte,  t'.ilov;nc,  Hnisscis,  LieRC,  Pnris,  Milan,  Billino, 
Barcelona.    Selunhnrdt  &  Schultc,  Berlin,  Vienna,  Stuckliolm,  St.  Potersbvirg,  Copenhagen,  Budapest.    E.  MoCruy  &  Co.,  Sydney,  Australia. 
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Paul  M.  Chamberlain  has  opened  an  engineering  office  at 
1522  Marquette  Building,  Chicago,  111.  Mr.  Chamberlain  was 
graduated  from  the  Michigan  Agricultural  College  in  18S8 
and  Cornell  University  in  1890.  For  several  years  he  was 
in  practical  work  with  the  Brown  Hoist  Co..  Cleveland,  Ohio; 
Frick  Co.,  Waynesboro,  Fa.;  Hercules  Iron  Works,  Aurora, 
III.  He  then  became  assistant  professor  of  mechanical  en- 
gineering at  the  Michigan  Agricultural  College,  and  at  the 
opening  of  the  Lewis  Institute  at  Chicago  he  took  charge  of 
the  engineering  work  and  brought  it  up  to  its  well-known 
standard  of  excellence.  Mr.  Chamberlain  has  made  a  special 
study  of  boiler-room  equipment,  economy  in  fuel  burning,  and 
smoke  abatement,  and  will  devote  his  time  principally  to  new 
designs  and  improvements  in  existing  installations. 

Franklin  E.  Snow,  for  twenty-nine  years  connected  with 
the  Wells  Brothers  Co.,  of  Greenfield,  Mass.,  and  for  a  great 
part  of  that  time  its  treasurer,  has  retired  from  the  active 
management.  F.  O.  Wells  will  continue  as  president  and 
will  also  act  as  treasurer.  Mr.  Snow  will  be  vice  president 
and  Edward  Blake,  Jr.,  who  has  been  sales  manager  tor  Eome 
years,  has  been  elected  a  director.  Mr.  Snow  has  been  one 
of  the  most  prominent  factors  in  the  development  and  pros- 
perity of  the  Wells  Brothers  Co.,  and  the  growth  of  the  busi- 
ness from  a  small  concern  on  Mill  Street  to  the  present  large 
plant  on  Sanderson  Street  has  been  coincident  with  his  con- 
nection. Mr.  Snow  is  also  interested  as  a  stockholder  in  a 
number  of  other  Greenfield  manufacturing  enterprises,  to  the 
success  of  which  his  business  ability  has  contributed  in  a 
marked  degree.  In  the  enjoyment  of  a  well-earned  rest  he 
will  doubtless  still  find  time  to  perform,  in  his  quiet  and 
genial  way,  the  various  duties  which  fall  to  the  lot  of  the 
public  spirited  citizen. 

Charles  H.  Kirchholf,  for  twenty  years  editor-in-chief  of  the 
Iron  Age.  retired  December  1.  Mr.  Kirchholf  graduated  from 
the  Royal  School  of  Mines,  Clausthal,  Germany,  and  before 
entering  journalism  in  1877  he  was  a  mining  engineer  and 
metallurgist.  He  worked  as  a  chemist  for  the  Delaware 
Lead  Refining  Co.,  Philadelphia,  Pa.,  from  1874  to  1877,  and 
during  that  time  began  contributing  to  the  Metallurgical  Re- 
view, and  later  became  its  assistant  editor,  remaining  on  its 
staff  two  years.  Leaving  the  Metallurgical  Review,  he  joined 
the  staff  of  the  Iron  Age  as  assistant  editor,  and  after  two 
years  service  became  editor  of  the  Engineering  and  Mining 
Journal.  In  1884  he  returned  to  the  Iron  Age  as  associate 
editor,  and  in  1889  became  its  editor-in-chief.  Mr.  Kirchhoff 
Is  generally  regarded  as  an  authority  on  metallurgy  and  steel 
manufacture.  He  has  a  vide  acquaintance  among  the  steel 
manufacturers,  and  his  personality  undoubtedly  has  been  a 
potent  factor  in  the  success  and  prestige  of  the  journal  that 
lie  conducted  so  long. 

•    •    * 

OBITUARIES 

Joseph  Campbell,  president  of  the  Diamond  Saw  and  Stamp- 
ing Works,  Buffalo,  N.  Y.,   died    November   29. 

John  B.  Chapman,  senior  member  of  J.  B.  Chapman  &  Co., 
brass  founders,  coppersmiths,  and  machinists,  Springfield, 
Mass.,  died  at  his  home  in  that  city  December  6,  aged  fifty- 
flve  years. 

F.  L.  Gallagher  secretary  and  treasurer  of  the  Modern  Tool 
Co.,  Erie,  Pa.,  died  suddenly  November  29,  aged  forty-one 
years.  Mr.  Gallagher  was  formerly  with  the  Metric  Metal 
Works,  with  which  concern  he  was  employed  as  bookkeeper 
until  about  nine  years  ago,  when  he  became  manager  and 
treasurer  of  the  Modern  Tool  Co.  He  was  a  man  of  much 
popularity. 

Alden  Sampson,  2nd.  propriefor  of  the  Alden  Sampson 
Mfg.  Co.,  maker  of  automobile  and  automobile  trucks,  Pitts- 
field,  Mass.,  died  at  his  home,  December  3.  aged  thirty-one 
years.  Mr.  Sampson  contracted  a  cold  which  developed  into 
double  pneumonia  while  on  his  homeward  trip  from  France 
In  the  middle  of  November,  where  he  had  gone  to  observe 
the  use  of  automobile  trucks  in  army  manoeuvres. 

Dr.  Charles  B.  Dudley,  the  well-known  chemist  in  charge 
of  the  Pennsylvania  R.  R.  Co.'s  testing  work,  died  at  Altoona, 
Pa.,  December  21,  of  typhoid-pneumonia,  aged  sixty-seven 
years.  He  held  the  position  with  the  Pennsylvania  R.  R.  Co. 
since  his  graduation  from  the  ShefiSeld  Scientific  School  in 
1874.  He  was  twice  president  of  the  American  Chemical 
Association,  and  was  a  vice-president  of  the  American  Insti- 
tute of  Mining  Engineers.  He  was  also  president  of  the 
American   Society  for  Testing  Materials  for  several   years. 

William  Metcalf,  a  pioneer  steel  manufacturer  and  one  of 
the  best  known  metallurgists  In  the  United  States,  died  at  his 
home  in  Pittsburg.  Pa.,  December  7,  aged  seventy-one  years. 
During  the  Civil  War  Mr.  Metcalf  was  in  charge  of  the  Fort 
Pitt  foundry,  Pittsburg,  where  much  of  the  heavy  artillery 
used  by  the  Northern  armies  was  made.  It  was  in  this 
foundry  that  the  Rodman  cannon  were  cast,  the  Rodman  pro- 
cess being  the  first  effort  of  importance  to  make  cannon  with 
the  internal  layers  in  a  state  of  compression  due  to  cooling 
the  core  rapidly.  Mr.  Metcalf  was  head  of  the  Braeburn  Steel 
Co.,  which  he  organized  in  1897.  He  was  the  author  of  sev- 
eral books  on  steel  and  metallurgy;  his  book  on  tool  steel  was 


for  many  years  the  only  authoritative  American  work  on  the 
subject.  In  1880  he  was  elected  president  of  the  American 
Institute  of  Mining  Engineers,  and  president  of  the  Ameri- 
can Society  of  Civil  Engineers  in  1893.  He  was  also  vice- 
president  of  the  American  Society  of  Mechanical  Engineers 
in  1882-1884. 

*  #  « 

COMING  EVENTS 

January  1-8. — Tenth  international  osliibit  of  automobiles  and  auto- 
mobile appliances,  Grand  Central  Palaee,  New  York,  under  the  auspices 
oJ  the  American  Motor  Car  Manufacturing  Association.  R.  E.  Olds, 
chairman,  505  Fifth  Ave.,  New  York. 

January  8-15. — .Association  of  Licensed  .\utomobile  Manufacturers' 
tenth  annual  extiibition  of  automobiles  and  automobile  appliances, 
Madison  Square  Garden,  Now  York.  M.  L.  Downs,  secretary,  7  East 
i'J.A  St.,  New  Y'ork. 

January  18  IJO. — .\Dnual  meeting  of  the  .\merican  Society  of  Heating 
and  Vcntilatin-  i:ngineers.  W.  M.  Mackay,  secretary,  P.  O.  Box  1818. 
New  York. 

January  19-20. — Annual  meeting  of  American  Society  of  Civil  Engi- 
neers, New  York.  Charles  W.  Hunt,  secretary.  2-0  West  57th  St.,  New 
Vork. 

Mny  31-June  3.  —  Spring  meeting  of  the  American  Society  of  Me- 
chanical   Engineers,    .\tlantic    City.    N.    J. 

.Tune  7-9. — Convention  nf  the  American  Foundrymen's  Association 
and  .American  Brass  Founders'  .Association,  Detroit.  Mich.  Headquar- 
ters. Hotel  Ponchartrain.  Richard  Moldenke.  secretary.  Ameri<an 
I'ouDdrymen's  Association.  Watchung.  N.  J.  W.  M.  Corse,  secretary. 
.American  Brass  Founders'  .Association. 

June  l-.August  31,  1910. — .American  Exposition  In  Berlin,  under 
illustrious  auspices,  to  stimulate  trade  relations  between  Germany  and 
America.  This  will  be  the  first  all-.American  exposition  ever  held  In 
a  foreign  country  and  will  be  of  interest  to  all  Europe  as  well  as 
.America.  It  will  be  held  during  three  of  the  best  months  of  the  year 
for  an  exposition,  being  at  the  full  tide  of  the  foreign  travel  when 
people  will  be  attracted  in  large  numbers.  Max  Vieweger,  .American 
Manager.  50  Church  St.,  New  Y'ork. 

July  20-29. — Joint  meeting  of  the  .American  Society  of  Mechanical 
Engineers  and  the  British  Institute  of  Mechanical  Engineers  in  Eng- 
land. 

SOCIETIES  AND  COLLEGES 

Ikon  &  Steel  Institite.  G.  C.  Lloyd,  secretary,  London,  England, 
announces  that  Mr.  Andrew  Carnegie,  past  president  of  the  associa- 
tion, has  presented  the  institute  with  jlOO.OOO  for  research  scholar- 
ships. The  object  of  this  scheme  of  scholarships  is  to  enable  students 
who  have  passed  through  college  or  who  have  been  trained  in  Indus- 
trial establishments  to  conduct  research  experiments  in  iron  and 
steel  and  related  subjects.  The  appointment  for  scholarship  Is  Tor 
one  year,  but  the  council  may  at  its  discretion  renew  the  scholarship 
for  a  further  period.  Further  information  may  be  obtained  from  the 
secretary. 

Massachusetts  In.stitcte  of  Technology,  Boston,  Mass.,  during 
the  past  year  has  made  the  requirements  for  the  degree  of  Doctor 
of  Engineering  more  definite,  and  has  placed  it  in  the  hands  of  the 
board  which  also  administers  the  regulations  for  the  degree  of  Doctor 
of  Philosophy.  The  requirements  for  the  degree  of  Doctor  of  Engineer- 
ing and  Doctor  of  Philosophy  have  now  been  made  substantially  equiv- 
alent. The  executive  committee  has  voted  two  Austin  researcti  schol- 
arships carrying  a  sum  of  $500  each  and  remission  of  tuition  fees. 
These  are  now  open  to  candidates  for  degrees  of  Doctor  of  Engineering 
and  Doctor  of  Philosophy. 

Museum  of  Safety  axd  Sanitation,  29  West  39th  St.,  New  York, 
through  its  secretary.  Dr.  William  H.  Tolman,  is  giving  stereoptlcon 
lectures  on  safety  devices.  .\  description  of  the  work  of  the  safety 
committee  of  the  United  Slates  Steel  Corporation  made  in  Rochester 
so  impressed  the  superintendent  of  the  Rochester  Railway  and  Light- 
ing Co.  that  he  organized  a  committee  of  safety  In  his  company  which 
employs  2,500  people.  The  practical  results  of  Dr.  Tolman's  work 
are  made  clear  by  events  like  this  which  promote  methods,  rules  and 
regulations  for  the  preservation  of  life  and  limb  In  Industrial  works. 
railroads  and  other  activities  of  life. 

University  of  Illinois,  Urbana.  III.,  has  recently  issued  a  cir- 
cular descriptive  of  Its  course  In  mining  engineering  lately  established. 
The  bill  establishing  the  department  of  mining  engineering  In  the 
state  university  was  passed  by  the  last  state  legislature.  The  mining 
and  metallurgical  products  of  the  state  of  Illinois,  for  1907,  repre- 
.sent  an  output  value  of  over  .$150,000,000.  Although  Illinois  Is 
generally  regarded  as  an  agricultural  state,  it  has  for  many  .vears 
occupied  second  place  among  coal  producing  states  and  the  rapid  devel- 
opment of  the  iron  industry  about  Chicago  has  already  placed  the 
state  well  up  among  the  Iron  and  steel  producing  states. 

CATALOGUES  AND  CIRCULARS 

RoBBiNs  Machine  Co.,  Worcester,  Mass.  Circular  of  Bobbins  14- 
inch  engine  lathe  with  compound  and  elevating  rest. 

Boicourt  Co.,  Fort  Worth,  Texas.  Circular  of  Boicourt  steam 
power  pumps,  deep  well  pumps  and  deep  well  working  head. 

B.  C.  .AjiES  Co.,  Walthara.  Mass.  Catalogue  of  bench  lathes  and 
fixtures,  bench  milling  machines  and  dial  gages.  The  company  ballds 
small  machinery  to  order. 

S.  A.  Woods  Machine  Co..  Boston.  Mass.  Circular  of  inside  molders. 
a  new  wood-working  tool  In  which  the  advantages  of  a  molder,  sbaper 
and  matcher  are  comprised  in  one  machine. 

Massachusetts  Institute  of  Technology.  Boston,  Mass.  Cata- 
logue of  the  Institute  giving  coster  of  officers  and  instructors,  courses 
of  study,  roll  of  students  and  graduates,  etc. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111.,  and  New  York.  Cir- 
cular descriptive  of  Franklin  tandem  gasoline  engine  driven  air  com- 
pressors adapted  for  Isolated  compressed  power  units. 

Northern  Engineering  Works,  Detroit,  Mich.  Booklet  24-B  of 
Northern  electric  traveling  cranes,  hand  power  cranes,  jib  cranes. 
overhead  trolleys,  electric  hoists,  steel  derricks,  etc. 

General  Electeic  Co.,  Schenectady,  New  Y'ork.  Bulletin  No. 
4708  on  Thompson  direct  current  test  meter  type  CB-3.  designed  as 
part  of  the  equipment  of  central  power  stations  for  periodical  meter 
testing. 

M.  KUMELV  Co..  La  Porte.  Ind.  Pamphlet  entitled  "Tolling  and 
Tilling  the  Soil."  beautifully  illustrated,  advertising  the  Rumely  "Oil 
Pull"  tractor,  a  gasoline  traction  engine  designed  for  plowing  and 
hauling   on    farms. 

GisHoi.T  Machine  Co..  Madison.  Wis.  Leaf  illustrating  and  de- 
scribing Gisholt  lathe  equipment  for  finisning  valve  bodies  and  work 
of  a  similar  nature.  .Also  leaf  Illustrating  Gisholt  lathes  used  In 
automobile  shops. 

Mesta  Machine  Co.,  Pittsburg.  Pa.  Circular  of  Corliss-engine 
driven  compressors  for  large  capacities  and  pressures  up  to  l.Oon 
pounds  per  square  inch,  and  hoisting  engines  for  heavy  duly  service 
and  large  capacities. 
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CINCINNATI  MILLERS 


High 
Power 


THE  NEWEST  MILLER  ON  THE  MARKET 

All  driving  gears  of  steel  with  teeth  of  standard  length  and  20°  pressure  angle. 

The  drive  is  always  through  the  face  gear  which  is  keyed  to  the  spindle  close  against  the  front  box. 

Single  plunger  trip,  can  reverse  all  feeds  at  all  times  from  tripped  position,  without  mterference  with  dogs. 

Direct  reading,  simple,  feed  and  speed  index. 

Table  feed  levers  reverse,  and  also  indicate  direction  of  table  travel. 

Sight  feed  oilers  on  all  important  bearings. 

Six  different  interchangeable  drives.     Change  from  the  one  in  use  to  any  other  can  be  quickly  made  at 

any  time  by  user  in  his  own  shop. 

.  Is/c  for  our  i gog  catalog 

THE  CINCINNATI  MILLING  MACHINE  CO. 

CINCINNATI,  OHIO,  U.  S.  A. 

European  Aoents— Schnchardt  &  Sclmtte,  Berlin,  Vienna,  Stockholm,  St.  Pctm-.sburg,  CopenlmRon  and  Hiulapest.  Alfred  H.  Schvittc, 
Cologne,  Hrussi'ls,  Llego,  Milan,  Paris,  Turin,  Barcelona  and  Bilbao.  Chas.  Churchill  &  Co..  London,  Uirinin^hatn,  ManchostcM',  Nowcasilo- 
on-Tyne  and  (llasKow. 

Canadian  ;\(;i:nt— H.  W.  Pctrio.  Ltd.,  Toronto,  Montreal  and  Vancouver. 

Australian  Agents    Thos.  Mcl'lierson  &  Son'  Melbourne. 
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.\mer:can  Bloweb  Co..  Detroit,  Mich.  Cony  of  recent  decision  of 
Judge  Hougti  of  the  United  States  Circuit  Court  sustaining  its  suit 
against  the  B.  F.  Sturtcvant  Co..  Boston.  Mass.,  for  infringement  of 
patent  covering  Sirocco  fans  and  blowers. 

Ceocker-Wheeler  O'..  Ampere,  N.  J.  Bulletin  No.  116  on  motor 
generator  sets  for  air  pumps:  bulletin  No.  117,  "Motor  Drive  in  the 
Laundry;"  and  bulletin  No.  118  on  form  L  direct  current  motors  l/liO 
to  7%  H.  P.  and  generators  0.6  to  3%  K,  W. 

Aeguto  Oilles.s  Bearing  Co.,  Waynesboro,  Pa,  Folder  advertising 
Arguto  oilless  bearings  for  lincsliafts  and  countershafts  in  cotton 
mills  and  other  locations  where  it  is  desirable  to  avoid  the  use  of 
oil  because  of  danger  of  contaminating  the  product. 

Westinghouse  Electric  &  Mig.  Co.,  Pittsburg,  Pa,  Circular  No. 
1506  entitled  "Recent  Types  of  -Arc  Lamps  and  their  Operation."  by 
C  E.  Stevens.  The  paper  briefly  discusses  arc  lamps  In  general, 
and  describes  the  metallic  flame  arc  lamp  and  Its  mechanism. 

E.  G.  Smith.  Columbia,  Pa.  Catalogue  of  Columbia  calipers, 
"which-way"  pocket  level,  Columbia  spherometer,  steel  rules,  etc.  The 
Columbia  caliper  is  made  in  various  styles,  one  of  which  is  provided 
with  a  vernier  that  maijes  the  reading  of  64ths  or  128ths  as  easy  as 
16ths  with  the  ordinary  plain  graduation. 

American  Oxyhydbic  Co.,  Miiwaulsee,  Wis.  Pamphlet  on  the  oxv- 
hydric  process  for  cutting  and  welding  metals.  The  apparatus  arid 
Interesting  examples  of  work  done  are  illustrated,  including  clearing 
away  the  taugied  steel  debris  resulting  from  a  boiler  explosion  in  the 
Pabst  brewery,  cutting  9-inch  nickel-chrome  armor  plate,  etc. 

Genebal  Eiectric  Co.,  Schenectady.  N.  Y.  Bulletin  No.  4705  on 
the  Curtlss  steam  turbines  for  low  pressure  and  mixed  pressure. 
Various  installations  are  Illustrated,  including  a  ."i.OOO  K.  W.  low 
pressure  Curtiss  turbine  generator  at  the  59th  St.  station  of  the 
Interborough  Rapid  Transit  Co.,  New  York. 

GooLD  &  Eberhajidt,  -Vewark,  N.  .T.  Folder  entitled  "The  Building 
of  a  Reputation,"  giving  a  brief  history  of  the  concern  and  adver- 
tising the  Eberhardt  automatic  gear-cutting  machine  for  spur  and 
Ijevel  gears,  automatic  generating  machinery  for  bobbing  spur,  worm 
and  spiral  gears,  rack  cutters  and  shapers. 

COLBUEN  Machine  Tool  Co..  Franklin,  Pa.  Circular  describing  the 
■Colbum  floatln;^  reamer  holder  for  use  In  boring  mills  with  turret 
heads.  (See  Machinery.  December,  1909.)  These  holders  are  made 
In  two  sizes,  No.  1  having  a  No.  4  Morse  taper  socket  and  No.  2 
a  No.  5  socket,  the  maximum  capacity  being  holes  3  and  4  inches 
diameter  respectively. 


Rockwell  Furnace  Co.,  New  York.  Bulletin  G  on  annealing, 
hardening,  and  tempering  furnaces  flred  with  oil  or  gas  fuel.  These 
furnaces  are  adapted  for  treating,  hardening,  tempering,  case-hardening, 
and  annealing  tools,  dies,  taps,  punches,  cutters,  screws,  springs; 
nickel,  chrome,  vanadium,  high-speed  and  carbon  steel ;  brass,  copper, 
sliver,    aluminum,   etc. 

General  Electric  Co..  Schenectady,  N.  Y.,  has  issued  an  attrac- 
tive pamphlet,  "The  Dawn  of  a  New  Era  hi  Lighting,"  which  treats 
of  the  history  of  lighting  from  the  tallow  dip  to  the  latest  develop- 
nient  in  artificial  lighting,  i.  e.,  the  tungsten  lamp.  The  pamphlet 
describes  the  tungsten  lamp  and  gives  figures  on  its  elBclency,  cost 
of  operation,  and  describes  various  applications  of  the  lamp  in  inte- 
rior lighting.  The  pamphlet  is  No.  3885  in  the  series  of  advertising 
material  published  by  the  company. 

SCHUCHARDT  &  SCHUTTE,  90  West  St.,  New  York.  Catalogue  of 
automatic  gear  bobbing  machines,  hob  grinding  machines,  hob  milling 
machinery,  profile  milling  machines  and  profile  grinding  machines. 
The  catalogue  will  be  found  of  general  interest  by  gear  makers.  It 
contains  an  illustration  of  the  Schuchardt  &  Schutte  factory  Inte- 
riors, showing  the  erection  of  bobbing  machines ;  also  views  "of  the 
Melvilie-Macalpine  spiral  reducing  gear  built  for  transmitting  6,000 
horsepower  from  steam  turbines  to  marine  propellers, 

Bristol  Co.,  Waterbury,  Conn.  Bullethi  No.  114,  Illustrating  and 
describing  Bristol's  recording  gages  tor  pressure  and  vacuum ;  also 
Bristol's  recording  water  level  gages.  The  practice  of  recording  data 
of  pressures,  vacuum,  water  level,  etc.,  in  power  plants  and  other 
places  is  becoming  more  and  more  prevalent  as  the  advantages  of 
such  records  are  recognized.  The  Bristol  Co.  has  had  twenty  years' 
practical  experience  in  the  development  and  manufacture  of  recording 
instruments,  and  offers  its  experience  to  all  interested  in  recording 
such  data. 

Joseph  T.  Ryerson  &  Son,  Chicago,  lU.  Ryerson  Reference  Book 
for  1910,  being  a  complete  list  of  the  most  comprehensive  stock  of 
iron,  steel,  machinery,  and  allied  specialties  in  the  world,  to  which 
are  added  useful  tables  and  information  for  engineers,  architects, 
contractors,  structural  iron  workers,  etc.  The  reference  book  con- 
tains 380  pages  with  index,  and  lists  beams,  angles,  channels,  T's, 
Z-bars,  steel  separators,  flanges,  and  tank  steel  parts  and  other  steel 
and  iron  specialties,  boilermakers'  machiner.v.  including  the  Ryerson 
line  of  internal  combustion  machinerv  (see  Machinery.  July,  1909). 
The  tables  and  other  data  will  be  found  generally  valuable  by  users 
of  structural  shapes,  plates,  etc. 

Cincinnati  Milling  Machine  Co.,  Cincinnati,  Ohio.  Catalogue 
of  horizontal  milling  maclines  (cone  and  single-pulley  types),  vertical 
milling  machines,  accessories,  attachments,  etc.  The  catalogue  con- 
tains 160  pages  filled  with  illustratid  and  descriptive  matter.  Some 
important  improvements  on  the  Cincinnati  Nos.  1,  IM;.  -  and  3  cone- 
driven  machines  are  shown,  especially  in  the  column  and  feed 
mechanism.  Tlie  column  now  used  is  similar  to  tliat  used  on  the 
Cincinnati  high-power  machines,  being  a  complete  box  form,  containing 
tile  entire  feed  mechanism.  The  catalogue  also  illustrates  the  Cin- 
cinnati universal  cutter  and  tool  grinder  which  is  a  necessary  acces- 
sory of  milling  machine  eauioment.  Mechanics  will  find  it  of  interest 
and  value,  if  for  no  other  reason  than  because  of  the  detail  illus- 
trations throughout,  and  the  directions  contaiuid  in  the  chapter 
"Erection  and  Care  of  Millers."  A  full  index  adds  to  the  value  by 
making  reference  to  descriptions  of  machines,  accessories,  etc.,  easy, 
and  obviates  the  necessity  of  thumbing  over  the  pages  until  the 
desired  matter  is  found. 

Niles-Bement-Pond  Co..  Ill  Broadwav,  New  York.  Pamphlet  en- 
titled "Grinding — Not  Milling — the  Way  to  Machine  Flat  Surfaces," 
being  an  illustrated  description  of  the  Pratt  &  Whitney  vertical  sur- 
face grinder  and  some  products.  It  is  claimed  that  the  Pratt  & 
Whitney  surface  grinder  with  vertical  spindle  will  grind  from  twelve 
to  twenty  times  faster  than  ordinary  surface  grinders.  The  efficiency 
of  the  machine  is  partly  due  to  the  cup-shaped  wheel,  which  covers 
the  full  width  of  the  work  while  it  reduces  it  to  perfect  flatness. 
The  horizontal  (able  facilitates  chucking  all  ordinary  work,  and  the 
magnetic  chuck  makes  the  chucking  of  small  work  very  simple  and 
rapid.  Illustrations  of  work  done  comprise  flat-irons  aluminum  cast- 
ings, carbon  segments,  cast-iron  flanges,  circular  saws,  repeating  rifle 
hammers  and  ejector  levers,  automatic  pistol  frames,  knife  blades, 
liardinid  steel  planer  knives,  carpenters'  planes,  aluminum  and  Iron 
automobile  manifolds,  automobile  steering  gear  housings,  automobile 
transmission  gear  cases,  gear  blanks,  automobile  cam  shafts,  type- 
writer parts,  lathe  chuck  bodies,  cast  iron  frames,  etc.  The  pamphlet 
is  a  fine  example  of  typographical  work  and  will  be  found  very  Interest- 
ing by  all  concerned  in  the  economical  and  rapid  production  of  sur- 
face ground  work,  whether  they  be  shop  managers,  superintendents, 
foremen  or  machinists. 

TRADE  NOTES 

White  Co.,  Philadelphia.  Pa.,  is  putting  a  gasoline-motor  driven 
truck  of  114   ton  nominal  capacity  on  the  market. 

Chicago  Belting  Co..  Chicago.  111.,  has  opened  a  branch  store  at 
71   Dey  St.,  New  York,  with  Mr.  E.  T.  Toogood  manager. 

HuiHEB  Bbos.  S-4W  Manuf-ictubing  CO.,  Inc,  Rochester,  N.  T., 
announces  that   it  nl^^o  manufactures  sheet  steel  specialties. 

Export  Corporation,  Ltd.,  29  Broadway,  New  York,  wants  esti- 
mates and  plans  of  a  complete  plant  for  refining  and  briquetting  salt. 

Rae  Electric  Vehicle  Co.,  Springfield.  Vt.,  is  a  new  enterprise 
which  will  be  ready  for  business  la  January.  It  Is  erecting  a  new 
factorj'. 

The  Superior  Tap  Co.,  Springfield,  Vt..  has  been  reorganized,  and 
will  move  to  Charlestown,  N,  H.,  where  a  factory  Is  being  constructed 
for  its  use. 

Bailey  .Aotomobile  Co.,  Springfield,  Mass..  is  making  Important 
changes  in  its  factory  and  will  bring  out  a  new  two-cycle  motor  for 
its  1910  cars.     New  machiner.v  will  be  installed. 

Spitzle  Mfg.  Co..  Utica,  N.  V.,  was  recently  made  the  sales  agent 
of  the  Fulton  Machine  &  Vise  Co.,  Lowville.  N.  Y.  The  company  will 
market  the  entire  product  of  the  Fulton  -Machine  &  Vise  Co. 

Standard  Welding  Co.,  Cleveland,  Ohio,  has  recently  added  to  Its 
large  factory  a  two-story  building  giving  50,000  square  feet  addi 
tional  space  "which  will  be  utilized  by  the  tube  welding  department. 

Wells  Bros.  Co..  Greenfield.  Mass..  held  its  annual  meethig  of 
stockholders  December  1  and  elected  the  following  officers:  Frank 
O.  Wells,  president  and  treasurer:  F.  E.  Snow,  vice-president,  and 
Messrs.  Wells,  Snow,  White,  Blake  and  Pratt,  directors. 

Air  Brake  Magazine,  Meadville,  Pa.,  is  a  new  journal  published  by 
the  Air  Brake  Magazine  Co..  and  edited  by  Frank  H.  Dukesniith.  As 
the  name  indicates,  the  journal  is  devoted  to  the  principles,  construc- 
tion, action  and  use  of  steam  and  electric  railway  air  brakes, 

Q.  M.  S.  Co.  (Quincy-Manchester-Sargent  Co.),  Plaunfield,  N.  J., 
has  moved  Its  Western  office  In  Chicago  from  1 775  Old  Colony  Build- 
ing to  738  First  National  Bank  Building.  The  company's  Interests 
In  the  West  will  hereafter  be  taken  care  of  by  Mr.  J.  C.  Hoof. 

Toledo-Massillon  Bridge  Co.,  Toledo,  Ohio,  has  recently  added 
a  new  department  to  its  business,  having  gone  Into  the  extensive 
manufacture  of  all  kinds  of  cranes,  hoists,  coal  and  ore-handling 
machinery,  etc,  C.  H.  Tucker,  recently  of  the  Case  Crane  Co.,  is  In 
charge  of  the  new  department. 
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THE   MELVILLE   AND   MACALPINE   REDUCTION   GEAR 
FOR   MARINE   STEAM  TURBINES 


RALPH  B.   FLANDERS* 


IT  has  been  evident  to  the  general  public  for  some  time  past 
that  the  steam  turbine  has  not  been  entirely  satisfactory 
in  its  application  to  ship  propulsion.  There  have  been 
many  direct  evidences  of  this,  such  as  the  papers  on  the  sub- 
ject read  before  various  technical  societies  in  this  country  and 
Europe,  and  authoritative  articles  of  the  same  character  in 
various  scientific  journals.  There  have  been  even  more  omi- 
nous indications  in  the  vicissitudes  of  actual  installations.  It 
has  been  very  difficult,  for  instance,  to  get  figures  on  the  coal 
and  steam  consumption  of  the  most  important  of  the  turbine- 
driven  steamships.  The  figures  would  surely  have  been  given 
out  if  they  made  even  a  satisfactory  showing.  There  have,  fur- 
thormore.  been  one  or  two  actual  failures,  necessitating  a  re- 


the  use  of  gearing.  The  problem  has  also  in  a  way  been 
attacked  from  another  angle  by  using  a  combination  of  re- 
ciprocating and  low-pressure  turbine  engines. 

Of  the  various  direct  solutions  of  the  problem  proposed,  but 
one  has  ever  been  tried  on  a  large  scale — the  use  of  gearing 
to  reduce  the  speed  of  an  efilcient  turbine  to  that  required 
for  an  efficient  propeller.  An  experimental  apparatus  of  this 
kind  in  a  full  size,  high-power  application  has  been  designed 
by  Rear  Admiral  Melville  and  his  engineering  associate,  Mr. 
John  H.  Macalpine.  This  apparatus  was  built  for  them, 
through  the  good  offices  of  Mr.  George  Westinghouse,  at  the 
Westinghouse  Machine  Co.,  of  Pittsburg,  Pa.  Mr.  Westing- 
house  invited  Machinery  to  send  an  editorial  representative 


Fig.  I.    e.OOO-horsepo'wer  Steam  Turbine,  MelvUle-Macalplne  Reduciner  Gearing,  and  Hydraulic  Dynamometer,    set  up  on  Floor  of  Testing  Dep 

turn  to  reciprocating  engines,  though  doubtless  these  failures 
were  due  to  designing  with  insufficient  knowledge  or  experi- 
ence in  this  line. 

The  Nature  of  the  Problem 


to  examine  this  reducing  gearing,  and  investigate  its  design 
and  construction. 


The  difficulty  is  that  the  turbine,  to  be  efficient  and  com- 
pact, must  have  a  high  velocity  of  rotation,  while  the  pro- 
peller, working  in  a  dense  medium  and  imparting  a  com- 
pai'atively  slow  velocity  to  the  ship  which  it  propels,  should 
work  at  a  far  less  rotative  speed.  Up  to  the  present  time 
this  discrepancy  has  been  met  by  modifying  the  design  of 
both  the  turbine  and  the  propeller,  running  one  at  a  slower 
speed  and  the  other  at  a  higher  speed  than  would  be  indi- 
cated by  a  design  for  economy  in  either  alone.  As  a  result 
the  combination  has  an  efficiency  which,  while  high  enough 
to  make  its  use  commercially  possible,  Is,  nevertheless,  very 
far  below  what  ought  to  be  obtained. 

Among  the  various  comiiromises  that  have  been  suggested 
are,  the  use  of  electrical  transmission  between  a  turbine- 
driven  dynamo  and  a  motor  driving  the  screw;  a  hydraulic 
(ransmlHslon-set   Involving   a  turbine   pump   and   motor;    and 


'  .\HBncltllo  Kdlldl-  of  Maciiinkiiy. 


General  Description  of  the  Gear 
Mr.  John  H.  Macalpine,  one  of  the  joint  inventors  of  the 
gear,  and  Mr.  H.  T.  Herr,  general  manager  of  the  Westinghouse 
Machine  Co.,  very  courteously  gave  their  time  to  explaining 
to  the  writer  the  principles  of  the  construction  and  operation 
of  the  device.  It  is  installed  on  the  testing  floor  of  the  plant, 
as  shown  in  Fig.  1.  The  steam  turbine  for  driving  the  gear- 
ing in  the  test  is  shown  at  the  right.  This  turbine,  running 
at  a  normal  speed  of  1,500  revolutions  per  minute,  is  easily 
capable  of  giving  6,000  H.  P.  The  gearing  Itself  is  mounted 
In  the  casing  In  the  center  of  the  line  of  mechanism. 
The  third  member  is  a  water  brake  or  dynamometer  of 
unusually  Ingenious  construction,  wliich  will  be  described 
later. 

The  construction  of  th<'  gt^ars  and  their  supporting  mech- 
anism Is  clearly  shown  in  Figs.  2,  3  and  t.  A  small  pitch  was 
deemed  essential  If  a  reasonable  absence  of  noise  was  to  be 
secured.  This  necessarily  meant  broad  teeth,  in  view  of  the 
fact  that   the    6,000   horsepower  had   to  bo   transmitted   at  a 
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pitch  line  velocity  of  nearly  100  feet  per  second,  If  the  tooth 
pressure  was  to  be  kept  within  the  limits  desired.  The  gear- 
ing is  of  the  herringbone  type,  as  shown.  The  pinions  have 
35  teeth  each,  and  the  gears  176,  a  hunting  tooth  being  intro- 
auced  to  equalize  the  wear.  The  pitch  is  I14  inch  and  the 
helix  angle  is  30  degrees.  The  thickness  of  the  pinion  teeth 
at  the  pitch  line  was  made  %  inch  greater  than  that  of  the 
gear,  with  the  idea  of  compensating  for  the  more  rapid  wear 
to  which  the  pinion  would  be  subjected.  Detailed  dimensions 
of  the  gear  teeth  are  given  in  Fig.  6.  The  forgings  for  the 
gears  were  made  of  an  ordinary  grade  of  mild  steel,  obtained 
from  Messrs.  Krupp,  and  the  cutting  of  the  teeth  was  done 
by  Messrs.  Schuchardt  and  Schiitte,  of  Chemnitz,  on  the  Pfau- 


Fig.  2.    Sectional  View  of  the  Reducing  Gearing,  ahowing 
the  Floating  Frame 

ter   gear-hobbing   machine.      This   machine   and    the   bobbing 
process  have  been  previously  described  in  Machineet.* 

The  Floating  Frame  and  Its  Action 

Two  dilBcult  problems  had  to  be  solved  by  the  designers 
in  the  mounting  and  use  of  these  gears.  One  problem  is  that 
of  the  application  of  a  lubricant  to  teeth  running  at  the  high 
peripheral  speed  employed.  The  other  problem  is  the  main- 
tenance of  a  working  contact  over  the  full  length  of  face  of 
gears  as  broad  as  those  here  used.  In  considering  the  magni- 
tude of  this  last  problem,  the  great  size  and  power  of  the 
gears  and  the  strain  to  which  they  are  subjected  should  be 
remembered;  and  it  should  also  be  stated  that,  in  the  opin- 
ion of  the  designers,  a  separation  of  even  0.001  inch  of  the 
surfaces  which  should  be  in  contact,  would  be  considered  be- 
yond allowable  limits.  These  difficulties  have  limited  the  use 
of  herringbone  gears  in  the  DeLaval  turbine  to  comparatively 
small  powers;  but  by  the  invention  of  a  new  method  of  mount- 
ing, they  have  been  here  overcome. 

In  the  first  place,  the  sleeve  on  which  the  pinion  teeth  are 
cut  is  carried  by  three  liberal  bearings  in  the  exceedingly  rigid 
frame  F,  as  shown  in  Pigs.  2  and  4.  In  Fig.  3  the  top  of  this 
frame  is  shown  removed.  The  stiff  frame  supports  the  pin- 
ion so  that  its  deflection  under  the  load  it  transmits  is  negli- 
gible. The  gear  itself  is  stiff  enough  without  added  support, 
being  of  a  hollow  drum  construction,  somewhat  different  from 
that  shown  in  Fig.  2. 

It  is  not  merely  necessary,  however,  to  give  assurance  that 
the  pinion  shall  maintain  its  rigidity.  It  must  further  be  so 
mounted  as  to  accommodate  itself  to  imperfections  in  its  own 
teeth  and  those  of  the  gear  it  runs  with,  if  assurance  is  to  be 
given  that  the  contact  and  the  distribution  of  pressure  will 
extend  over  the  whole  face  of  these  wide  gears.  This  assur- 
ance is  given  by  the  mounting  of  frame  i^  on  a  flexible  sup- 
port. This  support  is  formed  by  two  sections  of  an  I-beam 
B,  whose  elastic  web  permits  frame  F  to  be  rocked  in  a  ver- 
tical plane  parallel  with  the  gear  axes,  under  the  influence  of 
forces  Imposed  by  the  tooth  action.  These  forces  will  be  best 
understood  by  reference  to  Fig.  5. 

The  pinion  sleeve,  it  should  be  understood,  is  free  to  take 
its  own  position  longitudinally  within  a  limited  range.  Neg- 
lecting the   very   slight   friction   of  the   well-lubricated   teeth, 


the  total  forces  of  the  tooth  contacts,  as  indicated  by  B  E  and 
B'  E'  in  Pig.  5,  will  be  nearly  at  right  angles  to  the  teeth  at 
B  and  B' — that  is  to  say,  they  will  be  at  30  degrees  to  the 
vertical;  hence  the  two  parallelograms  of  forces  will  be  simi- 
lar. Now  the  horizontal  forces  at  B  O  and  B'  D'  are  the  only 
axial  forces  acting  on  the  pinion,  owing  to  the  method  of 
driving,  which  will  be  explained  later.  If  these  forces  are 
not  equal,  the  pinion  will  at  once  shift  longitudinally,  which 
it  is  free  to  do  until  they  are  equal.  The  two  parallelograms 
of  forces  then  become  equal  to  one  another  in  every  respect 
and  the  vertical  force  B  F  is  equal  to  the  vertical  force  B'  F'. 
But  besides  this  longitudinal  movement  of  the  pinion,  the 
frame  in  which  it  is  mounted  is  free  to  rotate  about  the  cen- 
ter point  0  by  the  flexing  of  the  web  of  I-beam  B  (see  Fig.  4) ; 
hence  it  follows  that  the  moment  of  the  vertical  force  B  F 
about  0  must  be  equal  to  that  of  B'  F'  about  the  same  point; 
as  B  F  equals  B'  F',  the  arms  of  these  levers  0  B  and  0  B' 
must  be  equal.  Thus  it  is  claimed  that  not  only  will  the 
total  forces  on  the  teeth  of  Pi  and  P,  be  equal,  but  that  the 
distribution  will  be  made  similar  by  the  rocking  of  the  float- 
ing frame  and  the  longitudinal  self-adjustment  of  the  pinion 
sleeve,  so  that  the  centers  of  pressure  B  and  B'  will  be  simi- 
larly placed. 

This  equal  distribution  of  the  pressure,  it  will  be  seen,  be- 
sides requiring  the  rocking  of  the  frame,  requires  absolute 
freedom  in  the  slight  endwise  movement  of  the  pinion  sleeve. 
This  is  secured  by  an  ingenious  driving  device  and  universal 
coupling  shown  at  the  farther  end  of  the  pinion  shaft  at  the 
left  of  Fig.  3.  and  indicated  diagrammatically  in  Fig.  5.  The 
coupling  consists  of  two  flanges  C,  and  C,  mounted  on  the  tur- 
bine shaft  T  and  the  pinion  shaft  S.  These  two  couplings 
are  connected  together  by  two  transverse  links  L,  L,  and  by  a 
center  pintle,  care  being  taken  not  to  make  this  restraint 
redundant.  The  shaft  T  can,  therefore,  only  rotate  the  shaft 
S  through  links  L,  and  L.,  and  no  longitudinal  force  can  be 
transmitted  through  these.  Even  when  shaft  S  is  moved 
longitudinally  a  considerable  distance  from  its  central  posi- 
tion, the  longitudinal  forces  are  so  small  as  to  be  negligible. 
The  pinion,  therefore,  has  perfect  freedom  of  axial  movement 
in  its  bearings.  To  permit  the  free  rocking  movement  of  the 
frame,   the   pinion   is   driven  by   shaft   S.   which   passes   com- 


*  See    article    entitled     "Gear    Cutting    Machinery"    in    Machi.nebt, 
Engineering  Edition,  May,  1908. 


Fig.  3.    The  Gearing  Mrith  the  Cover  and  the  Top  Half  of  the 
Floating  Frame  Removed 

pletely  through  it  to  the  end  distant  from  the  coupling,  where 
it  is  keyed  and  bolted.  This  shaft  has  clearance  in  the  cen- 
tral hole  of  the  pinion  sleeve,  and  is  so  flexible  that  it  im- 
poses practically  no  constraint  on  the  pinion  and  floating 
frame. 

Elaborate  calculations  were  made  by  the  designers  to  find 
out  how  much  the  teeth  would  come  out  of  contact  with  each 
other  in  varying  from  normal  alignment  in  the  way  permit- 
ted by  the  floating  frame  and  its  connections.  The  rigidity 
of  the  floating  frame,  it  has  been  found,  is  so  great,  that 
under  full  load  the  end  bearings  will  be  lowered  relatively 
to  the  center  by  not  more  than  0.0005  inch. 

The  effect  of  the  floating  frame,  as  has  been  described,  is 
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to  inovfiil  any  opi'iuiig  o£  contact  from  errors  In  alignment 
In  a  vertical  plane.  Without  this  frame,  such  errors  would 
be  serious.  The  opening  of  contact  due  to  a  warping  of  the 
1-beani  supports,  and  a  consequent  ladi  of  parallelism  in  the 
horizontal  piano,  has  also  been  investigated;  it  was  found  to 
be  negligible  tor  the  Involute  form  of  tcoth,  but  not  so  favor- 
able for  the  cycloidal.  The  latter  also  has  the  disadvantage 
as  compared  with  the  involute  that  It  will  not  run  properly 
except  at  the  exact  center  distance,  so  its  use  was  not  con- 
sidered for  this  work.  The  involute  form,  on  careful  investi- 
gation, showed  a  number  of  other  advantages  which  space 
forbids  taking  up  here. 

It   was  found  tliat  the  \^rping  of  the  I-beam  supports  of 


to  such  machinery.  Special  provisions  had  to  be  made,  how- 
ever, to  get  the  oil  into  the  working  surfaces  of  the  teeth, 
where  It  must  be  used  to  reduce  the  friction  or  lost  work  to  a 
minimum,  and  to  give  assurance  of  long  life  to  these  working 
surfaces.  Owing  to  the  high  peripheral  velocity  (6,000  feet 
per  minute)  oil  simply  sprayed  on  the  teeth  would  be  Imme- 
diately thrown  off  by  centrifugal  force. 

The  plan  devised  for  employing  the  oil  effectively  consisted 
in  providing  a  supply  pipe  with  a  series  of  jets  directing  the 
lubricant  under  a  considerable  head  right  at  the  point  where 
the  teeth  of  the  pinion  are  rolling  into  mesh  with  the  gear 
teeth.  Even  when  thrown  off  of  the  pinion,  under  these  con- 
ditions it  is  thrown  back  onto  the  gear,  and  vice  versa;  there 
is  absolutely  no  escape  for  the  oil  except  by  running  through 
the  meshing  teeth  and  out  on  the  further  side.  This  oil  pipe 
has,  of  course,  to  be  held  securely,  as  it  is  in  a  position  where 
it  would  wreck  the  gearing  if  It  got  loose.  An  examination 
of  the  precautions  taken  for  holding  it,  however,  gives  the  ob- 
server perfect  confidence  on  this  score.  Piping  is  provided 
both  above  and  below  the  gearing  to  permit  the  latter  to  be 
reversed,   as   is  necessary   for   marine   work.       In   connection 
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the  floating  frame,  while  it  did  not  affect  seriously  the  con- 
tact of  the  teeth,  was  nevertheless  unstable.  That  is  to  say, 
there  is  no  tendency  to  return  to  a  normal  position.  It  was 
therefore  necessary  to  confine  the  movement  of  the  frame 
In  this  direction.  For  this  purpose  struts  D  and  D'  are  pro- 
vided (see  Figs.  2  and  4)  which  leave  the  frame  free  to  rock, 
but  hold  it  against  horizontal  movement.  They  bear  in  seats 
of  the  frame  in  one  end  and  on  the  points  of  screws  at  the 


Details  of  the  Construction  of  the  Gear,  showing  the  Floating  Frame,  etc. 

with  the  amount  of  opening  possible  for  the  teeth,  it  should 
also  be  remembered  that  the  presence  of  oil  in  the  bearings 
and  on  the  gear  teeth  tends  to  lessen  this  factor  below  the 
calculated  amount. 

While  it  has  not  been  possible  to  do  more  than  touch  lightly 
on  the  immense  amount  of  calculation  and  investigation  un- 
dertaken by  the  designers  of  this  mechanism,  the  writer  has 
said   sufBcient,   he   is  sure,  to  show  that   the  highest  degree 

of  technical  skill  has  been 
brought    to    bear    on    the 
subject,  and  that  the  prop- 
osition is  one  of  engineer- 
ing pure  and  simple,  there 
being  no  evidence  of  "cut- 
and-tr^"       or       guesswork 
methods  in  the  design.     It 
may   be   said    in   this   con- 
nection   that    the    gearing 
has    been    carefully   calcu- 
lated to  have  a  large  mar- 
gin   of    strength    over    the 
shafting,    which    transmits 
the   power  to   It   from   tjlie 
turbine    and    connects      It 
with   the  propeller.     It  is, 
therefore,    confidently    be- 
lieved to  be  the  strongest  link  in  the  chain  between  the  tur- 
bine and  the  propeller;   and  the  latter,  or  the  shaft  which 
drives  It,  will  be  the  first  to  tall  in  the  event  of  dangerous 
racing,  the  striking  of  wreckage,  or  other  similar  accident. 
Testing  the  Ett'ect  of  the  Floatlngr  Frame 
The  two  points  in  testing  the  apparatus  were,  of  course,  to 
determine,   first,  the  character  of  the  bearing  obtained;   and 
second,  the  efllcioncy  of  the  mechanism.     To  l)o  sure  that  the 
gears   have   the   carrying  capacity  desired,   it   must   be   made 
certain   that  the   floating  frame  and  other  precautions  taken 


Fi(f.  5.     Action  of  the  Forces  on  the  Gear  Teeth  in  Dl8tributlD(f  the  Pressure  over  the  Full  Width  of  the  Face 

Other,  which  are  adjusted  and  locked  by  the  mechanism  shown 
at  N  in  Fig.  2.  This  arrangement  greatly  facilitates  the  true 
setting  up  of  the  floating  frame  without  interfering  to  the 
slightest  degree  with  the  freedom  of  movement  In  the  verti- 
cal plane. 

Oiling'  the  Teeth  and  Bearings 

It  was  mentioned  that  the  oiling  provisions  had  something 

to  do  with  the  success  of  the  apparatus.     Oil  is  supplied   to 

the  bearings  under  a  pressure  of  about  10  pounds,  and  runs 

through  them  with  a  constant   flow  under  conditions  rnnimon 
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distribute  tlie  bearing  over  tlie  whole  lengtli  of  the  teeth.  The 
efficiency  was  important  first  from  the  standpoint  of  power 
consumption,  and  second  from  the  standpoint  of  durability. 
The  amount  of  power  wasted  in  a  mechanism  bears  naturally 
a  close  relation  to  its  length  of  life.  If  it  consumes  a  large 
amount  of  power  in  friction,  it  may  be  assumed  that  it  will  eat 
itself  away  in  a  short  space  of  time. 

Before  starting  up  the  machine  under  power,  the  teeth  of 
the  pinion  were  red  leaded,  and  it  was  turned  by  hand  until 
the  large  gear  had  revolved  once.     At  this  time  the  top  part 
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Fig.  6.    View  of  Gear  Teeth  on  Plane  at  Right  Angles  to  their  Axes, 
ahowdng  Dimensions  for  both  Gear  and  Pinion 

of  the  floating  frame  was  not  in  place,  so  that  both  pinion 
and  gear  were  fully  exposed.  It  was  found  that  the  teeth 
bore  a  little  hard  from  one  to  two  inches  at  both  ends  of  both 
the  right-  and  left-hand  spirals  of  both  the  pinion  and  the 
gear,  and  hardly  at  all  in  between  these  points.  This  was 
doubtless  due  to  the  slight  spring  in  the  hob  in  getting  down 
in  to  the  work  and  in  leaving  the  cut. 

The  gear  was  then  run  by  the  turbine  at  three  or  four 
hundred  revolutions  per  minute  and  with  practically  no  load, 
without  putting  the  top  part  of  the  frame  in  place.     This,  of 


Fig.  7.    The  6,000-horsepower  Hydraulic  Absorption  Brake  -with 
Upper  Half  of  the  Casing  Removed 

course,  brightened  the  hard  bearings  at  the  end  of  the  teeth. 
These  were  scraped  and  then  the  erection  of  the  gear  was 
completed.  After  running  a  second  time  under  light  load  the 
bearings  came  up  in  spots  along  the  whole  length.  After  a 
second  scraping  a  load  of  6,700  horsepower  at  1,500  revolutions 
per  minute  was  put  on.  From  this  time  on  the  markings  came 
up  very  satisfactorily.  It  is  not  probable  that  these  marks  are 
marks  of  real  wear.  They  are  more  likely  the  effect  of  the 
application  of  pressure  to  the  loosened  surface  left  by  the  cut- 
ting and  scraping  tools. 

The  accurancy  demanded  in  the  cutting,  and  further  refined 


by  the  simple  scraping  operations  just  described,  was  of  a  far 
higher  degree  than  that  met  with  in  any  other  job  of  gear 
cutting  within  the  writer's  knowledge.  First,  the  width  of 
face  in  proportion  to  the  pitch  is  very  great  (the  total  width 
of  face  being  forty  inches);  and,  second,  the  stiffness  and 
rigidity  of  the  gears  and  their  mountings  are  such  as  to  show 
plainly  any  inaccuracy  of  a  kind  that  could  not  be  compensated 
for  by  the  fioating  frame. 

The  Hydraulic  Brake 

For  the  efficiency  tests,  to  find  a  form  of  brake  or  dyna- 
mometer that  would  continuously  absorb  the  6,000  horsepower 
which  it  was  desired  to  transmit  through  this  gearing,  was  no 
easy  matter.  When  it  is  considered  that  the  heat  generated 
per  hour  by  the  absorption  of  one  horsepower  is  2,54.5  British 
thermal  units,  and  that  for  6,000  horsepower  it  would  be  the 
equivalent  of  the  combustion  of  1,200  pounds  of  coal  per  hour, 
the  magnitude  of  the  problem  is  eaSily  comprehended. 

An  ordinary  Prony  friction  brake  would  certainly  be  out 
of  the  question.  The  use  of  a  generator  and  water  rheostat 
offered  other  difficulties,  particularly  in  the  matter  of  obtain- 
ing the  degree  of  accuracy  desired.  It  was,  therefore,  deter- 
mined to  build  a  modification  of  a  hydraulic  brake  which  had 
been  in  use  in  the  plant  of  the  Westinghouse  Machine  Com- 
pany for  many  years  for  the  testing  of  all  steam  turbines 
manufactured  by  it.  This  brake  had  to  be  redesigned  for 
much  lower  speeds  than  the  original  construction,  and  con- 
sequently was  of  greatly  increased  size.  It  is  shown  set  up 
on  the  testing  floor  at  the  extreme  left  in  Fig.  1,  while  details 
of  its  construction  are  Illustrated  in  Figs.  7  to  10  inclusive. 


Fig.  8.    Interior  View  of  Upper  Half  of  Casing,  showing  Blades 

The  dynamometer  consists,  briefly,  of  a  rotor  connected  to 
the  source  of  power  and  provided  with  regular  turbine  blades; 
a  casing  containing  baffling  blades  ranged  in  alternate  rows 
with  the  turbine  blades  of  the  rotor;  provision  for  keeping 
the  casing  supplied  with  a  greater  or  less  amount  of  water 
which,  by  the  action  of  the  blades,  furnishes  the  resistance; 
and  a  mounting  for  the  casing  so  that  it  is  pivoted  about  the 
axis  of  the  rotor,  and  is  restrained  from  revolving  only  by  a 
weighing  arm  extending  from  the  side,  which  bears  on  a  lever 
connected  to  the  scale. 

Figs.  7  and  8  show  the  blading  very  well.  This  is  mounted 
in  the  casing  and  the  rotor  in  the  same  way  as  for  regular 
turbine  work.  Fig.  9  shows  the  arrangement.  The  curved 
blades  revolve,  while  the  straight,  cross-hatched  ones  are  sta- 
tionary. Water  entering  at  A  moves  axially  to  the  right  and 
left,  where  it  is  picked  up  by  the  curved  blades  and  started 
to  whirling.  As  it  passes  through  these  it  is  dashed  against 
the  stationary  blades  and  constrained  to  stop  its  peripheral 
movement,  being  forced  again  axially  to  the  next  row  of 
revolving  blades,  which,  in  turn,  start  it  to  whirling  again — 
and  so  on.  This  alternate  picking  up  of  the  water  by  the 
rotor  and  checking  of  it  by  the  stationary  blades  furnishes  the 
resistance  to  the  movement. 

The  path  of  the  water  after  it  leaves  the  blades  is  more 
plainly  seen  in  Fig.  10.  It  passes  through  the  curved  side 
passages   F  in   the   direction  shown,   guided   by  baffle   plates. 
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Here  it  Is  aRiitn  tlirown  to  the  Interior  of  the  rotor,  where  It 
vi'lurns  to  Ihc  loiitor  opening,  niarlied  .1  in  Fig.  9.  The  water 
is  thus  passed  tlirough  the  blades  over  and  over  again. 

The  amount  of  resistance  which  this  dynamometer  olTers  at 
a  given  speed  is  dependent  on  the  amount  of  water  in  the 
casing,  so  that  the  load  is  Increased  by  letting  In  more  water. 
This  Is  done  through  passages  C  and  C.  The  immense  amount 
of  heat  generated  may  bo  allowed  to  pass  off  In  the  form  of 
steam  through  openings  D  and  D'.  Instead  of  allowing  the 
power  to  be  dissipated  entirely  in  steam,  however,  it  is  more 
practicable  to  keep  a  constant  flow  of  water  through  the  brake. 
The  cool  water  comes  in  at  C  and  C,  and  goes  out  heated  at 
K  and  E'.    By  proper  manipulation  of  the  valves  the  amount 
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Fig.  9. 


Arrangement  of  Rotating  and  Stationary  Blades  whose  Action  on  the 
Contained  Water  furnishes  the  Resistance 


of  water,  and  the  consequent  amount  of  power  absorbed,  can 
be  very  delicately  regulated.  In  Fig.  1  the  inlet  openings  are 
shown  connected  to  the  supply  pipe  by  flexible  hose. 

Measuring'  the  Power  Furnished  to  the  Gearing 

The  apparatus  just  described  satisfactorily  solved  the  prob- 
lem of  measuring  the  power  delivered  by  the  gearing,  which, 
■with  the  power  furnished  to  the  gearing,  had  to  be  known  In 
order  to  ascertain  the  efficiency.  At  the  beginning  of  these 
tests  it  was  found  that  the  ordinary  means  of  measuring  the 
power  input,  owing  to  the  very  high  efl3ciency  of  the  gearing, 
sometimes  gave  resulting  efficiencies  of  over  100  per  cent.  Evi- 
dently then,  most  refined  means  must  be  taken  for  this  work. 

While  the  indicator  method  of  calculating  power  cannot  be 
used  on  the  turbine,  it  is  possible  to  calibrate  any  particular 
machine  of  this  type  so  that  its  power  is  accurately  obtained 
by  using  the  absolute  inlet  pressure  of  commercially  dry  steam 
as  a  measure.  To  do  this  it  was  only  necessary  to  keep  the 
speed  and  the  exhaust  pressure  constant.  By  substituting  for 
the  reduction  gearing  a  dynamometer,  connected  directly  to 
the  turbine  shaft,  it  was  then  possible  to  lay  out  a  diagram 
in  which  the  horsepower  output  was  given  for  various  inlet 
pressures.  This  line  was  practically  straight,  so  that  values 
interpolated  between  points  obtained  by  actual  observation 
are  quite  dependable.  Tests  of  the  apparatus  made  with  this 
method  of  calculating  the  horsepower  input  gave  efflciencies 
ranging  from  98.5  to  99  per  cent  with  the  horsepower  varying 
from  3,771  to  6,057. 

The  results  obtained  were  so  surprisingly  good  tiiat  it  was 
thought  advisable  to  check  the  tests  by  using  some  other 
method  of  determining  the  amount  of  power  lost.  For  this 
the  simple  and  very  satisfactory  method  was  followed  of  de- 
termining the  amount  of  heat  carried  away  by  the  lubricating 
oil  coming  from  the  bearings  and  the  teeth  of  the  gears.  Prac- 
tically all  the  transmission  loss  in  the  gear  would  appear  as 
heat  in  the  oil.  In  one  of  the  tests  checked  by  this  method, 
when  the  brake  horsepower  read  5,088,  it  was  concluded  that 
64.17  horsepower  was  accounted  for  by  the  heat  of  the  oil, 
with  a  resulting  efficiency  of  98.75  per  cent,  which  agreed  with 
the  results  obtained  In  the  previous  tests.  This  figure  is 
probably  a  little  too  high,  as  there  is  an  Indeterminate  small 
■quantity  of  heat  radiated  from  the  gear  casing  and  the  oil 
l)iplng  that  has  not  been  accounted  for.    Even  if  this  were  20 


per   cent   of   that   accounted   for,   which   is   not   probable,   the 
efficiency  indicated  would  still  be  98.5  per  cent. 

A  Forty-hour  Test 

Besides  many  shorter  trials  an  extended  forty-hour  endui-- 
ance  test  was  given  the  apparatus.  This  began  at  3:15  P.M., 
Saturday,  October  16,  1909,  and  continued  until  7:15  A.M.  on 
the  following  Monday  morning.  This  test  was  witnessed  by 
officials  especially  delegated  for  the  purpose  from  the  Bureau 
of  Steam  Engineering  of  the  United  States  Navy.  During  this 
trial  an  average  load  of  6,048  horsepower  was  carried  at  a 
speed  for  the  gear  of  300.6  revolutions  per  minute.  There  was 
nothing  in  the  operation  of  the  gear  to  indicate  that  this  load 
might  not  be  carried  indefinitely. 

It  will  be  readily  understood  that  a  constant  draft  of  6,000 
to  7,000  horsepower  on  the  boiler  plant  could  not  be  long  main- 
tained without  Interfering  with  the  regular  operations  of  the 
company.  As  a  consequence,  the  duration  of  the  lest  was 
necessarily  limited  to  the  period  between  noon  on  Saturday 
and  the  early  morning  of  the  following  Monday.  A  contin- 
uous test  of  five  or  six  days,  representing  the  time  of  an 
average  transatlantic  voyage,  would  doubtless  be  of  more  pop- 
ular interest,  but  it  would  be  of  no  more  real  scientific  value. 
When  the  parts  of  the  apparatus  have  once  attained  a  maxi- 
mum temperature,  which  remains  constant  for  a  reasonable 
period,  and  providing  that  temperature  is  within  the  limits 
generally  recognized  as  conservative,  a  condition  has  been 
established  which  is  capable  of  being  maintained  indefinitely. 
In  the  present  instance  the  trial  continued  over  thirty-four 
hours  after  the  temperature  conditions  had  become  constant. 

Personal  Observations 

It  Is,  perhaps,  as  a  job  of  gear  cutting  that  this  apparatus 
will  be  most  Interesting  to  the  readers  of  Machineby.  For 
that  reason  it  may  not  be  inappropriate  to  record  some  of  the 
personal  observations  of  the  writer  on  the  running  of  the 
gears.  Exceptional  opportunities  were  furnished  for  observa- 
tion, as  Mr.  Herr  kindly  arranged  for  the  running  of  the 
apparatus  under  a  load  of  3,000  horsepower  which   was   the 


Maihlnerl/.X.Y 


Fig,  lo.    Section  through  Hydraulic  Brake,  showing  the  Various 
Water  and  Steam  Passages 

full  boiler  capacity  available  for  testing  work  without  shut- 
ting down  the  machine  shop. 

Transmitting  this  3,000  horsepower  and  reducing  the  speed 
from  1,500  to  300  revolutions  per  minute,  the  gearing  ran  in 
a  way  to  inspire  a  high  degree  of  confidence.  What  noise 
tnere  was  was  not  objectionable,  and  some  of  it  was  doubtless 
accounted  for  by  air  waves  set  up  by  the  revolving  teeth. 
There  was  little  or  no  trace  of  sounds  synchronous  with  the 
revolutions  of  the  large  gear.  The  metallic  sounds  emanating 
from  the  casing  were  of  a  resonant  character,  with  no  indica- 
tion of  grinding  or  rubbing.  This  was  true  even  when  the 
sound  was  transmitted  by  a  pencil  resting  on  the  machine 
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frame  and  pressed  against  the  lobe  of  the  ear,  or  by  a  knife 
held  between  the  teeth  and  resting  on  the  frame. 

The  wide  and  satisfactory  bearing  across  the  whole  working 
surface  of  the  teeth,  mentioned  in  an  earlier  paragraph,  was 
plainly  seen.  The  action  of  the  floating  frame  could  also  be 
easily  observed,  owing  to  the  fact  that  a  little  inaccuracy  had 
been  committed  somewhere,  perhaps  in  the  mounting  of  the 
gears,  which  caused  the  pinion  and  frame  to  vibrate  verti- 
cally at  each  revolution  of  the  large  gear.  The  full  bearing 
just  described  was  maintained  by  the  floating  frame  under 
these  conditions.  The  writer  was  unable  to  detect  with  as- 
surance any  sound  or  vibration  synchronous  with  the  rate  of 
revolution  of  the  large  gear  and  the  rocking  of  the  floating 
frame,  so  that  the  action  appeared  to  be  as  easy  and  regular 
as  if  conditions  had  been  perfect.  In  setting  up  the  apparatus 
the  shafts  of  the  two  gears  were  set  some  0.020  inch  nearer 
together  at  one  end  than  at  the  other,  so  that  this  inaccuracy 
also  was  taken  care  of  without  any  harmful  effects. 

The  writer  noted  scraper  marks  along  the  pitch  lines  of  the 
pinion.  On  inquiry  it  was  learned  that  scraping  was  done 
to  relieve  the  bearing  at  the  pitch  line,  where  there  is  no 
rubbing  and  consequently  little  wear.  Doing  this,  it  was 
thought,  would  tend  to  make  the  gears  wear  more  evenly  over 
the  whole  area.  The  further  away  from  the  pitch  line  we  get 
in  an  involute  gear  tooth  the  more  rapid  is  the  wear.  Dia- 
grams showing  this  have  previously  been  published  in  Ma- 
chinery.* It  has  been  proposed  that  this  scraping  be  done 
occasionally  on  the  pinions  while  they  are  in  service. 

It  appears  that  there  is  but  one  probable  source  of  inaccu- 
racy which  the  floating  frame  will  not  take  care  of.  This  Is 
Inaccuracy  in  the  helix  angle.  The  included  angle  between 
the  teeth  of  the  gears  must  be  the  same  as  the  included  angle 
between  the  teeth  of  the  pinion.  To  insure  this,  so  far  as  the 
original  construction  Is  concerned,  It  is  only  necessary  to 
have  the  gearing  ratios  in  the  bobbing  machine  when  cutting 
the  gear  and  pinion  in  exactly  the  same  proportion  as  the 
ratios  between  the  numbers  of  teeth  in  the  gear  and  pinion. 
It  will  not  do  to  obtain  approximate  helix  angles.  Inaccurate 
mounting  of  the  large  gears  might  tilt  them  so  that  the  helix 
angle  would  be  variable  about  the  circumference.  Running 
with  red  lead,  as  described,  is  a  safe  test  of  accuracy  in  this 
respect. 

At  first  the  writer  was  Inclined  to  criticise  the  use  of  as 
steep  a  helix  angle  as  30  degrees.  So  far  as  running  smoothly 
is  concerned,  the  full  requirements  appear  to  be  met  when  the 
gears  are  given  merely  enough  slant  so  as  to  gain  a  tooth  or 
slightly  more  In  the  width  of  the  face  of  the  gear.  A  very 
much  less  angle  than  30  degrees  would  be  sufficient  under  the 
conditions  of  lubrication  provided  for  securing  the  desired 
sensitiveness  to  the  end  movement  with  varying  pressure. 
There  is  one  other  consideration  which  enters  here,  however, 
which  inclines  one  to  believe  that  the  larger  angle  is  the  bet- 
ter. As  explained,  the  natural  tendency  of  the  gears  Is  to 
wear  out  of  shape  and  bear  only  at  the  pitch  line.  This  would 
result  in  a  series  of  point  bearings.  Now,  with  a  30-degree 
angle,  such  as  Is  shown  In  Fig.  5,  there  would  be  bearing 
wherever  each  of  the  tooth  faces,  as  shown  by  the  diagonal 
lines,  crosses  the  center  line  of  the  engraving.  If  the  angle 
were  smaller  there  would  be  fewer  points  of  contact,  and  if 
there  were  a  gain  of  only  one  tooth  in  the  width  of  face  the 
tendency  would  be  to  wear  down  to  a  single  point  bearing  at 
a  time  on  a  single  tooth.  This,  however,  would  be  a  tendency 
only,  and  would  never  actually  occur,  but  it  is  proper  to  avoid 
that  tendency  by  increasing  the  pressure  angle.  The  only  dis- 
advantage of  a  large  pressure  angle  lies  in  the  fact  that  it 
makes  it  more  difficult  to  get  a  good  job  of  gear  bobbing;  but 
as  a  good  job  was  obtained  with  the  30-degree  angle  there  was 
no  chance  for  criticism  here. 

In  the  operation  of  this  device  it  is  evident  that  the  tem- 
perature of  the  oil  will  play  an  important  part  in  giving  warn- 
ing of  possible  trouble.  In  the  same  way  that  It  determined 
the  efficiency  of  the  apparatus.  So  long  as  the  oil  runs  cool, 
within  certain  temperatures  determined  by  experiment  and 
experience,  so  long  may  the  engineer  rest  assured  that  the 
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apparatus  is  working  efiBciently  and  without  rapid  deteriora- 
tion. The  heating  of  the  oil  will  give  him  notice  to  look  for 
trouble.  As  for  errors  from  accidents,  as  already  explained, 
the  gear  teeth  are  the  strongest  link  in  the  chain  between 
the  turbine  and  the  propeller,  so  that  trouble  will  be  expected 
elsewhere  first. 

In  regard  to  the  matter  of  oil  temperature  It  may  be  stated 
that  in  the  forty-hour  test  previously  described,  absorbing 
6,000  horsepower,  the  average  running  conditions  gave  a  tem- 
perature rise  of  about  30  degrees  Fahrenheit  with  a  flow  of 
about  591  pounds  of  oil  per  minute.  These  temperatures  are 
so  low  and  the  consequent  efficiency  so  high  that  the  designers 
feel  confident  that  the  normal  capacity  of  the  gear  may  safely 
be  set  much  higher  than  6,000  horsepower — perhaps  as  high 
as  10,000  horsepower. 

It  will  be  noted  that  a  rather  low  grade  of  material  was 
used.  This  allows  room  for  a  considerable  increase  in  strength 
and  durability  without  change  of  proportions.  It  is  possible 
also  to  nearly  equalize  the  lite  of  the  pinion  and  the  gear  by 
making  the  former  of  a  considerably  higher  grade  of  material. 
It  would  be  advisable,  however,  to  permit  the  pinion  to  wear 
out  the  faster,  as  it  is  more  easily  and  cheaply  renewed  than 
the  gear.  In  view  of  the  high  efficiency  and  consequent  small 
wear  of  the  teeth  It  would  not  seem  to  be  necessary  to  make 
the  pinion  teeth  thicker  than  the  gear  teeth  as  they  are  shown 
in  Fig.  6,  so  the  expense  of  making  two  hobs  for  this  work 
can  be  saved. 

Expected  Results  in  Practice 

It  may,  perhaps,  be  interesting  to  note  some  of  the  advan- 
tages that  will  follow  a  successful  application  of  this  device 
to  marine  propulsion.  In  the  case  of  the  Mauretania  or  the 
Lusitania,  for  instance,  it  Is  probable  that  the  steam  con- 
sumption is  at  least  14.5  pounds  per  shaft  horsepower  per 
hour,  while  turbines  of  similar  capacity  running  at  normal 
speeds,  operating  with  the  reducing  gear,  should  not  exceed  11 
pounds  per  shaft  horsepower  per  hour.  This  means  that  the 
boiler  capacity  (taking  into  account  also  the  improved  effi- 
ciency of  a  low  speed  propeller)  could  be  reduced  from  70,000 
shaft  horsepower  to  about  45,000  horsepower,  making  a  reduc- 
tion of  over  35  per  cent  in  the  coal  consumption.  Reckoning 
on  unofficial  figures,  this  would  make  a  saving  In  coal  of 
$5,300  per  voyage,  with  a  corresponding  decrease  in  the  cost 
of  wages  and  maintenance.  An  increased  cargo  capacity  would 
also  result,  not  only  from  the  reduction  of  over  1,600  tons  in 
coal,  but  also  in  the  great  reduction  in  weight  of  machinery 
and  the  space  necessary  to  accommodate  it. 

Still  further  advantages  are  claimed  for  war  vessels,  par- 
ticularly in  the  matter  of  economy  at  the  regular  cruising 
speeds.  With  the  smaller  dimensions  also"  of  the  high-speed 
turbines  thus  made  possible  the  engineer  will  be  able  to  start 
them  cold  instead  of  having  to  pass  through  the  long  and  (in 
war  time)  dangerous  warming-up  process  that  now  appears  to 
be  necessary.  Further  improvements  contemplated  for  these 
lurbines  will  entirely  obviate  any  danger  In  quick  starting. 
The  inquiries  sent  In  and  the  tentative  plans  under  way  for 
both  naval  and  merchant  vessel  installations  for  this  reducing 
gear  indicate  the  interest  that  is  felt  in  it  by  naval  engineers. 

Too  much  cannot  be  said  for  the  firmness  of  Messrs.  Melville 
and  Macalpine  and  the  courage  of  Mr.  Westinghouse,  in  deter- 
mining to  make  the  trial  of  this  construction  on  a  full  size 
model.  Anything  less  than  this  would  have  been  unsatisfac- 
tory. The  questionable  point  was  the  ability  of  the  apparatus 
to  transmit  high  powers  at  high  velocities  with  high  efficiency, 
and  this  question  could  only  be  settled  by  actually  trans- 
mitting high  powers  at  high  velocities  with  high  efficiency. 
As  an  example  of  engineering  and  invention  this  reducing 
gearing  is  admirable;  as  a  piece  of  gear  cutting,  It  is  remark- 
able. Its  practical  application  will  be  awaited  with  great  in- 
terest, and  with  great  confidence  as  well,  on  the  part  of  those 
who  have  had  an  opportunity  to  investigate  It. 

*     #     * 

One  of  the  most  essential  details  of  the  aeroplane  flying 
machine  is  a  light-weight  motor,  which  combines  reliability 
and  high  power  with  small  weight.  It  is  stated  by  an  Eng- 
lish journal  that  Sir  Hiram  Maxim  has  designed  an  all-steel 
motor  of  87  H.  P.  which  weighs  only  210  pounds. 
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HEATING  AND  VENTILATING  OFFICES  IN 
SHOPS  AND  FACTORIES* 

CHAKLBS    L,    HUBBARDt 

The  writer's  articles  in  past  issues  of  Maciiinkry  on  shop 
heating  and  ventilation  have  been  confined  to  the  machine 
and  erecting  rooms,  without  any  special  mention  of  the  con- 
ditions to  be  met  with  in  the  proper  ventilation  of  the  offices 
anil  drafting-rooms.  As  a  matter  of  fact,  the  requirements 
are  more  exacting  here  than  in  the  shop  proper  where  the 
cubic  space  is  usually  large  compared  with  the  number  of 
occupants,  and  where,  under  average  conditions,  the  workmen 
are  more  actively  engaged  than  those  employed  in  office  work. 
If  clear  and  alert  minds  are  required  anywhere  about  a  man- 
ufacturing establishment,  it  is  in  the  offices  and  drafting- 
rooms,  and  such  a  condition  can  be  brought  about  only  by 
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Pig.  1. 


Arrangrement  for  Heating  Air  entering  from  "Window,  ^vhen  Radiator 
Is  placed  directly  in  front  of  WindoTV 


providing  the  rooms  with  an  abundance  of  pure,  fresh  air  at 
the  proper  temperature  and  without  drafts. 

Rooms  of  this  kind  are  usually  heated  by  direct  radiation, 
or,  if  the  shops  are  equipped  with  a  hot-blast  system,  the 
air  pipes  are  extended  to  the  offices.  In  case  of  direct  radia- 
tion, there  is  no  means  of  providing  ventilation  except  through 
open  windows;  the  drafts  produced  in  this  way  are  a  common 
cause  of  colds  and  a  general  lowering  of  the  efficiency  of  the 
office  force.  Again,  the  requirements  of  the  shop  and  the 
office  are  not  the  same,  and  a  hot-blast  system  which  gives 
satisfactory  results  in  the  former  may  be  far  from  suitable 
for  office  ventilation.  When  the  air  is  rotated  within  the  build- 
ing it  is  hardly  suitable  for  the  offices  on  account  of  odors 
which  it  may  contain  and  also  because  its  purity  is  hardly  up 
to  the  standard  required  for  this  purpose.  Again,  if  the 
entire  air  supply  for  the  hot-blast  apparatus  is  taken  from 
out-of-doors,  and  is  therefore  of  the  required  purity,  the  tem- 
perature requirements  may  not  be  the  same  for  the  office  as 
for  the  shop,  and  the  chances  are  that  the  former  will  become 
overheated  unless  the  registers  or  dampers  are  partly  closed 
which,  of  course,  results  in  a  corresponding  reduction  in  the 
air  supply. 

Simple  Means  for  Heating  and  Ventilating-  Without 
Using-  a  Fan 

It  is  the  object  of  this  article  to  point  out  several  different 
ways,  more  or  less  efficient  according  to  their  cost,  by  means 
of  which  the  ventilation  of  the  offices  may  be  improved.  Let 
us  first  take  the  case  of  an  office  heated  by  direct  radiators 
and  where  the  finish  of  the  room  is  such  that  the  matter  of 
appearance  Is  not  of  great  importance.  The  arrangements 
shown  in  Pigs.  1,  2,  3,  and  4  can  be  made  without  great  ex- 
pense by  the  shop  carpenter,  with  a  little  assistance  from  a 
galvanized  iron  worker.  The  idea  in  each  of  these  cases  is  to 
bring  fresh  air  in  through  the  window  by  raising  the  lower 
sash  slightly,  and  to  pass  the  air  over  and  between  the  sec- 
tions of  the  radiator  before  delivering  it  into  the  room.     Ar- 
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ningenionfs  of  this  kind  cannot  be  depended  upon  to  always 
deliver  a  fixed  quantity  of  air  like  a  fan,  because  the  amount 
will  vary  somewhat  with  the  strength  and  direction  of  the 
wind  and  also  with  the  outside  temperature,  but  fair  results 
may  be  obtained  In  this  way  at  a  very  reasonable  cost. 

The  objection  is  sometimes  raised  that  the  radiator  being 
proportioned  for  direct  worlc  only,  cannot  be  depended  upon 
to  -warm  outside  air  for  ventilation  also.  In  a  considerable 
number  of  cases  coming  to  the  attention  of  the  writer,  no 
trouble  has  ever  been  experienced  from  this  cause.  Direct 
radiators  are  commonly  proportioned  for  zero  weather  and 
therefore,  much  of  the  time,  are  larger  than  are  necessary,  and 
also,  as  the  air  passes  over  them  at  a  higher  velocity  and 
lower  temperature,  their  efficiency  is  much  increased.  In 
extreme  weather  the  amount  of  fresh  air  can  be  reduced  tem- 
porarily, or  the  window  can  be  closed  entirely  and  the  air 
rotated  over  the  radiator  by  openings  provided  for  that  pur- 
pose. 

Fig.  1  shows  the  method  of  enclosing  a  radiator  which 
stands  directly  in  front  of  a  window  and  projects  above  the 
sill.  The  casing  is  made  of  %-inch  sheathing  with  galvanized 
iron  damper  and  inner  casings  as  shown.  When  the  mixing 
damper  is  thrown  to  its  extreme  upper  position,  as  shown  by 
dotted  lines,  all  of  the  entering  air  passes  downward  back 
of  the  radiator,  and  then  upward  between  the  sections,  where 
it  becomes  heated  and  is  discharged  into  the  room  through  the 
open  top  of  the  casing.  When  it  is  desired  to  reduce  the 
temperature  of  the  room,  the  mixing  damper  can  be  thrown 
to  the  right,  thus  admitting  a  mixture  of  hot  and  cold  air 
without  reducing  to  any  great  extent  the  volume  of  air  sup- 
plied. By  closing  down  the  damper  on  top  of  the  radiator, 
practically  all  heat  will  be  shut  off.  A  register  placed  in  the 
front  of  the  casing,  near  the  bottom,  serves  to  take  air  from 
the  room  when  it  is  desired  to  use  the  radiator  for  heating 
only,  as  at  night  time. 

Pig.  3  shows  a  plan,  elevation  and  section  of  the  casing  and 
damper  when  the  radiator  stands  at  the  side  of  a  window 
instead  of  in  front,  as  in  Pig.  1.  In  this  instance  the  whole 
casing  is  made  of  galvanized  iron,  although  wood  may  be  used 
if  desired.  The  general  principle  is  the  same  here  as  in 
Fig.  1,  the  only  difference  being  its  adaptation  to  another 
position  of  the  radiator.  The  register  for  the  rotation  of  air 
in  this  case  is  replaced  by  a  door  in  the  front  of  the  casing, 
which  may  be  opened  at  night  or  when  ventilation  is  not 
required. 

In  Fig.  2  the  radiator  occupies  a  position  across  the  end  of 
the  room  at  right  angles  to  the  window.  Here  the  arrange- 
ment of  casing  and  damper  is  somewhat  different  from  those 
already  described.  In  this  case  the  air  is  delivered  into  the 
room  through  a  register  face  or  grille  at  the  end  of  the  box- 
ing, instead  of  at  the  top,  as  before.  This  arrangement  is 
only  adapted  to  pipe  radiators  or  a  deep  sectional  radiator  of 
very  open  pattern,  as  the  air  passes  through  it  lengthwise 
instead  of  upward  between  the  sections.  The  mixing  damper 
here  extends  across  the  end  of  the  radiator  and  deflects  the 
entering  air  either  through  the  radiator  or  over  it,  according 
to  the  temperature  desired.  The  radiator  is  enclosed  in  a 
galvanized  iron  casing  open  at  each  end,  while  the  passages 
for  the  cold  air  are  of  wooden  sheathing,  as  shown.  Air  is 
admited  for  rotation  through  a  door  or  register  in  the  wooden 
boxing. 

Sometimes,  in  buildings  of  mill  construction  with  heavy 
brick  walls,  the  radiators  are  set  in  recesses  in  front  of  the 
window's.  A  very  satisfactory  w-ay  of  encasing  them  and  ad- 
mitting fresh  air  is  shown  tu  Fig.  4.  With  this  arrangement 
no  extra  space  is  required,  as  the  front  of  the  casing  is  in 
line  with  the  inner  face  of  the  wall  and  does  not  project  Into 
the  room.  A  thorough  mixture  of  the  warm  and  cold  air  cur- 
rents is  obtained  by  carrying  up  a  shield  above  the  mixing 
damper,  as  shown,  and  delivering  the  air  near  the  sash. 
Using-  Fans  for  Impelling  the  Air  for  Heating  and  Ventilation 

Having  taken  up  some  of  the  simpler  methods  of  Improving 
the  ventilation  in  offices  and  drafting-rooms,  let  us  now  con- 
sider various  ways  in  which  the  air  supply  may  be  made  more 
reliable  under  all  conditions.  The  only  practical  way  of 
doing  this  Is  by  the  use  of  a  fan,  and  to  get  the  most  satlsfac- 
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tory  results  it  is  best  to  provide  a  separate  apparatus  for 
these  rooms,  unless  special  means  are  used  for  regulating  the 
temperature  of  the  air  supplied  when  the  regular  shop  system 
is  made  use  of.  There  are  two  ways  of  ventilating  by  means 
of  a  fan;  one  is  to  exhaust  the  vitiated  air  and  depend  upon 
inward  leakage  around  doors  and  windows  for  a  fresh  supply, 
and  the  other  is  to  force  in  fresh  air  and  allow  the  foul  air  to 
find  its  way  out  either  by  leakage  or  through  specially  pro- 
vided flues  or  transoms.  Both  supply  and  vent  fans  are  made 
use  of  in  special  cases,  but  this  is  not  usually  necessary  under 


with  sufficient  direct  radiation  to  warm  them  comfortably  in 
zero  weather.  Such  rooms,  as  already  stated,  will  be  over- 
heated a  greater  part  of  the  time,  unless  part  of  the  radiators 
are  shut  off.  The  upper  part  of  rooms  heated  in  this  way 
contain  a  considerable  body  of  pure  air  at  a  temperature  ten 
to  fifteen  degrees  higher  than  that  of  the  air  near  the  floor; 
hence,  if  a  certain  amount  of  outside  air  can  be  mixed  with 
this  to  bring  the  temperature  down  to  68  or  70  degrees,  it  will 
gradually  fall  to  the  breathing  level,  and  thus,  by  proportion- 
ing the  outside  air  supply  to  the  surplus  heat  given  off  by  ih& 
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Fig.  2.    Arrangement  used  when  the  Radiator  is  placed  along  a  Wall  at  Bight  Angles  to  the  Window 
Fig.  3.    Arrangement  used  when  the  Radiator  is  not  placed  in  front  of  the  Window 


ordinary  conditions.  The  method  of  supplying  fresh  air  under 
pressure  is  more  satisfactory  for  general  ventilation,  as  it 
gives  an  opportunity  of  warming  it  and  also  permits  of  better 
distribution.  When  the  exhaust  system  is  used  the  fresh  air 
at  outside  temperature  leaks  in,  and  in  so  doing  is  very  liable 
to  produce  uncomfortable  drafts  near  doors  and  windows. 

The  device  shown  in  Fig.  5  is  the  simplest  form  of  fan  sup- 
ply. This,  in  a  sense,  is  a  makeshift,  but  for  single  rooms 
where  it  is  desired  to  improve  the  ventilation  without  very 
much  expense  it  may  be  made  to  give  very  good  results  when 
properly   installed   and   operated.     This   is   adapted   to   rooms 


radiators,  a  very  marked   improvement  in  the  purity  of  the 
air  may  be  obtained. 

The  apparatus  consists  of  an  ordinary  desk  fan  placed  in 
a  wooden  boxing  so  arranged  as  to  draw  outside  air  from  the 
top  of  a  window,  the  upper  sash  being  dropped  slightly,  and 
to  discharge  it  in  a  thin  fan-like  sheet  near  the  ceiling.  The 
object  of  this  is  to  thoroughly  mix  it  with  the  warm  air  of 
the  room  before  it  has  a  chance  to  fall  in  the  form  of  a  cold 
draft.  Narrow  registers,  with  cords  for  opening  and  closing 
from  the  floor,  are  placed  in  each  side  of  the  boxing  around 
the  fan,   as  shown.     When  the  cold   air  supply  is  too  great. 
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and  drafts  are  felt,  the  sash  may  be  partially  closed  and  the 
side  registers  opened  slightly,  as  may  be  required.  In  this 
way  tlie  cold  air  Is  reduced  and  part  of  the  supply  is  drawn 
from  the  room  and  recirculated.  Tliis,  of  course,  reduces  the 
ventilation,  but  the  volume  of  fresli  air  must  be  sacrificed 
rather  than  to  allow  the  presence  of  cool  drafts.  A  12-inch 
desk  fan  run  on  the  medium  speed  will  answer  very  well  for 
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Fig.  4.    Radiator  placed  In  front  of  the  Window,  In  a  Niche  in  Thick  Brick  Wall 

a  room  containing  from  6  to  S  people.  The  diffuser  opening 
may  be  about  4  inches  in  depth  by  4  feet  in  length,  the  object 
being  to  secure  a  thorough  mixing  of  the  air. 

A  better  arrangement,  though  more  expensive,  is  shown 
in  Fig.  6.  This  is  adapted  to  the  ventilation  of  several  rooms 
by  extending  the  distributing  duct  from  the  fans  by  means  of 
suitable  branches.    The  apparatus  is  hung  from  the  ceiling 


Flgr.  5.    simple  Arrangrement  for  Desk  Fan  Ventilation 

at  some  convenient  point  in  the  shop,  as  shown  in  Fig.  7,  and 
talies  its  air  from  the  upper  part  of  a  near-by  window.  The 
air  is  warmed  by  means  of  a  special  heater  made  up  of  pin 
radiators,  and  divided  into  three  or  four  separately-valved 
sections  for  regulating  the  quantity  of  heat  as  required  at 
different  seasons  of  the  year.  Close  regulation  for  varying 
the  temperature  of  the  air  during  different  parts  of  the  day  la 


secured  by  the  use  of  a  mixing  damper  which  "by-passes"  a 
part  of  the  air  through  a  separate  passage  under  the  heater, 
where  it  mixes  with  the  hot  air  just  before  it  enters  the  fan. 

An  important  point  in  an  arrangement  of  this  Icind  is  to 
keep  the  cold  air  by-pass  entirely  separate,  as  shown  in  the 
Bcction  in  Fig.  G,  so  that  the  air  will  not  be  warmed  to  any 
extent  while  being  drawn  past  the  heater.  Otherwise  it  will 
be  difflcult  to  secure  a  sufficiently  low  temperature  in  mild 
weather.  The  mixing  damper  may  be  operated  by  hand,  being 
adjustable,  so  that  it  can  be  set  in  any  desired  position.  A 
better  arrangement  is  to  use  one  of  the  systems  of  automatic 
control,  with  a  "graduated"  mixing  damper,  as  by  this  means 
the  apparatus  requires  no  particular  attention  after  the  ther- 
mostat is  once  set. 

This  type  of  apparatus  is  more  especially  adapted  to  cases 
where  the  rooms  are  heated  by  direct  radiation,  and  the  air 
supplied  at  a  temperature  of  68  or  70  degrees,  for  ventilation 
only.  The  heater  can  be  made  of  sufficient  size  to  both  ven- 
tilate and  warm  the  rooms  if  desired,  although  if  the  space 
to  be  warmed  is  of  considerable  extent,  it  is  more  common 
to  use  the  outfit  shown  in  Fig.  8,  simply  because  it  is  more 
compact.  If  the  heater  in  Fig.  6  is  used  for  ventilation  only, 
a  "hot-air"  thermostat  should  be  placed  in  the  duct  and  set 
to  maintain  an  air  temperature  of  68  or  70  degrees.  If  the 
heater  is  proportioned  to  warm  the  rooms  as  well,  a  "room" 
thermostat  should  be  used  instead,  this  being  placed  upon  an 
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Fig.  6.    Arrangement  for  Ventilating  Trtth  Heated  Air,  or  for  both 
Heating  and  Ventilation 

inner  wall  of  the  room.  In  case  the  air  is  to  be  delivered  at 
a  fixed  temperature  for  ventilation  only,  a  dial  thermometer 
should  be  placed  in  the  side  of  the  air  duct  at  some  convenient 
point  beyond  the  fan.  This  is  necessary  for  setting  and  ad- 
justing the  thermostat  if  automatic  control  is  used,  and  for 
operating  the  hand  mixing  damper  in  other  cases.  When  the 
apparatus  is  used  for  heating  also,  all  adjustments  of  thermo- 
stat and  damper  are  done  by  means  of  an  ordinary  wall 
thermometer,  which  indicates  the  temperature  of  the  room.  The 
fan  shown  in  this  case  is  of  the  disk  type,  driven  by  a  direct- 
connected  motor.  If  more  convenient,  a  belted  high-speed 
motor  may  be  used,  or  the  fan  may  be  driven  from  a  con- 
venient countershaft.  High-speed  motors  are  not  usually  ob- 
jectionable about  a  shop,  as  quietness  of  operation  is  not  of 
great  importance  in  locations  of  this  kind. 

The  computations  for  determining  the  size  of  fan  and  heater 
are  simple.  The  air  supply  should  be  based  on  2,400  to  3,000 
cubic  feet  per  occupant  per  hour,  which  allows  a  small  margin 
for  overcrowding  at  times  without  inconvenience.  The  square 
feet  of  surface  in  the  heater  for  ventilation  may  be  computed 
by  the  equation 

0  X  C  X  1.3 

S  = ft) 

1,500 

In  which 

/S  =  square  feet  of  radiating  surface, 

0  =  number  of  occupants, 

C=:  cubic  feet  of  air  per  hour  per  occupant  =:  2,400  to  3,000. 

When  the  heater  is  used  for  warming  the  rooms  in  addition 
to  ventilation,  the  following  may  be  used: 
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(0  XCX1.3)  +T 


(2) 


1,000 
In  which  S,  0,  and  C  are  the  same  as  in  (1),  and  T  =  the 
total  heat  loss  from  the  rooms  in  heat  units  per  hour.  The 
value  of  T  in  average  cases  may  be  found  by  multiplying  the 
glass  surface  by  90,  the  net  wall  surface  by  20,  adding  the 
results,  and  multiplying  by  the  following  factors,  according 
to  exposure: 

TABLE  I 


Exposure  Factor 

North    1.32 

East   1.12 

South  1.0 

West   1.20 


Exposure  Factor 

Northwest   1.26 

Southwest 1.10 

Northeast   1.22 

Southeast 1.06 


The  size  and  speed  for  the  average  disk  fan  and  the  horse- 
power of  motor  is  given  below. 


TABLE  IX 

Diam.  of  Fan, 

Re 

volutions 

Cubic  Feet  of  Air 

Horsepower 

Inches 

per  Minute 

per  Minute 

of  Motor 

18 

530 

1,000 

0.08 

21 

450 

1,400 

0.09 

24 

400 

1,S00 

0.12 

30 

320 

2,900 

0.18 

36 

270 

4,200 

0.25 

Slarhhierl/yX.  F. 
Fig.  7.    Plan  of  Offices  w^th  Apparatus  showm  in  Detail  in  Pig.  6  installed 

Example:  The  oflices  and  drafting-room  in  a  shop  contain 
an  average  of  36  people;  there  are  300  square  feet  of  window 
surface  and  600  square  feet  of  wall  surface.  The  exposure  is 
west.  What  will  be  the  size  and  speed  of  disk  fan,  and  horse- 
power of  motor  to  drive  it?  Also,  how  many  square  feet  of 
pin  radiation  will  be  required. 

We  have  36  X  3,000  -f-  60  =  1,800  cubic  feet  of  air  required 
per  minute,  which  from  Table  II  calls  for  a  24-inch  fan  run- 
ning at  400  revolutions  per  minute  and  requires  0.12  horse- 
power to  drive  it.  The  square  feet  of  surface  in  the  heater 
Is  found  by  substituting  the  known  quantities  in  equation  (2) ; 
the  first  step  is  to  find  the  value  of  T, 
(glass)  300  X  90  =  27,000 
(wall)  600  X  20  =  12,000 


39,000  X  1.20  =  46,800. 
Substituting  In  the  equation,  we  have 

(36  X  3,000  X  1.3)  +  46,800 


S  =  - 


-  =  187. 


1,000 

Fig.  8  shows  an  outfit  which  may  be  used  in  the  same  way 
as  the  one  just  described,  when  it  is  desired  to  have  the  ap- 
paratus as  compact  as  possible.  In  this  case  a  blower  of  the 
Bteel  plate  type  is  used  instead  of  a  disk  fan,  and  a  pipe 
heater  of  the  regular  hot-blast  type  takes  the  place  of  the  pin 
radiators.  This  apparatus  may  be  supported  upon  a  plat- 
form or  upon  I-beams  suspended  from  the  ceiling  or  roof  of 
the    shop.     The    same    idea    regarding   air-ways   and    mixing 


damper  as  in  the  arrangement  shown  in  Fig.  6,  is  carried  out 
here.  The  deflector  in  front  of  the  heater  prevents  the  air 
from  being  drawn  directly  across  the  hot  pipes  when  the 
mixing  damper  is  set  for  all,  or  nearly  all,  cool  air.  The 
mixing  damper  shown  is  for  hand  manipulation.  In  case  the 
automatic  arrangement  is  employed,  the  double  damper  shown 
in  Fig.  6  should  be  used. 
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Pig.  8.    A  Compact  Apparatus  for  both  Heating  and  Ventilation 

Pipe  heaters  for  ventilation  only  should  be  6  or  8  pipes 
deep,  and  the  square  feet  of  heating  surface  may  be  computed 
by  equation  (1)  by  substituting  1,800  for  1,500  in  the  denomi- 
nator of  the  second  member.  When  used  for  heating  as  well 
as  ventilating,  the  heater  should  be  from  12  to  14  pipes  deep, 
and  the  surface  computed  by  equation  (2),  substituting  1,200 
for  1,000  in  the  denominator.  In  all  of  the  computations  for 
heaters  it  has  been  assumed  that  steam  at  a  pressure  of  about 
5  pounds  would  be  used. 
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The  piping  for  a  heat- 
er of  the  hot-blast  type 
is  shown  in  Fig.  9.  The 
special  point  brought 
out  here  is  the  method 
of  making  the  return 
connections  from  the 
different  sections  with 
the  main  return.  Each 
separate  return  in  this 
case  is  sealed  against 
the  others  by  a  siphon 
loop  to  prevent  the  con- 
densation from  backing 
from  one  into  the  other, 
which  is  apt  to  occur 
if  this  precaution  is  not 
taken  to  prevent  it.  As 
the  coldest  air  strikes 
the  outer  sections,  con- 
densation is  more  rapid 
and  the  pressure  is  slightly  less  tnan  in  the  inner  ones; 
hence  the  necessity  of  sealing  the  returns.  As  the  pressure 
in  the  return  main  is  always  slightly  higher  than  in  the 
heater,  owing  to  the  drip  connection  with  the  supply  main,  it 
is  necessary  to  make  the  legs  connecting  with  the  heater 
longer  than  the  others,  as  the  highest  column  of  water  is 
alw^ays  in  this  side  of  the  loop. 

Of  equal  importance  with  the  fan  and  heater  is  the  method 
of  distributing  and  discharging  the  air  to  get  the  best  results 
without  perceptible  drafts.  Fig.  10  shows  an  outlet  for  de- 
livering air  from  the  side  of  a  duct  where  diffuser  blades  are 
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used  for  spiosiding  the  air  as  it  enters  the  room.  An  adjust- 
able deflector  is  provided  to  catcli  the  desired  amount  of  air 
it  is  desired  to  deliver  at  each  outlet.  Fig.  11  shows  a  dlftuser 
outlet  and  adjusting  damper  for  use  when  the  air  Is  dis- 
charged at  the  end  of  a  branch  Instead  of  from  the  side  of  a 
duct  as  in  Fig.  10. 

When  the  main  shop  is  heated  by  a  hot-blast  system  talving 
all,  or  a  considerable  portion  ol'  its  air  from  out-of-doors,  an 


Fig,  12 
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Tig.  10.  ■  Outlet  for  Hot  Air  from  Side  of  Duct.  Fig:  11.  DifPuser  Outlet 
and  Adjusting  Damper  for  End  of  Branch  Duct.  Fig.  12.  Injector  Ar- 
rangement for  Mixing  Hot  and  Cold  Air 

"injector"  arrangement  like  that  shown  in  Fig.  12  may  be 
used  for  mixing  a  certain  amount  of  cold  outside  air  with 
the  hot  air  from  the  fan,  when  the  temperature  of  the  rooms 
becomes  too  high.  In  this  way  the  temperature  may  be  low- 
ered without  reducing  the  air  supply;   instead,  it  will  be  in- 


Flg. 


Method  of  Connecting  the  Outside  Air  Supply  to  the 
Injector  shown  In  Detail  In  Fig.  12 


creased,  because  the  amount  of  hot  air  will  remain  the  same 
while  a  certain  amount  of  outside  air  has  been  added  for 
cooling  It.  Fig.  13  shows  the  way  of  connecting  the  outside 
air  supply  to  the  "injector."  It  is  well  to  make  this  connec- 
tion some  distance  back  from  the  outlets  to  the  rooms,  in 
order  to  give  an  opportunity  for  a  thorough  mixture  of  the 
air  before  reaching  the  rooms.  The  amount  of  cool  air  re- 
quired can  be  regulated  by  means  of  a  damper. 


TABLE  III 

Revoluti 

)ns 

Cubic  Feet  ot  Air 

I^Iorsepower 

per  Minute 

per  Minute 

of  Motor 

540 

3,600 

1.6 

450 

5,000 

2.0 

380 

7,000 

3.0 

330 

8,600 

3.7 

300 

11,000 

4.5 

270 

13.500 

5.5 

240 

16,500 

6.8 

The  size  and  speed  of  the  blower  type  fan  and  the  horse- 
power of  motor,  can  be  obtained  from  Table  III,  which  has 
been  computed  for  this  class  of  work. 


niam.  of  Fan 
Wheel,  Indies 

30 

36 

42 

48 

54 

60 

72 


RELIEF  VALVE  FOR  STEAM  ENGINE 
CYLINDERS 
The  pop  safety  valve  nov/  almost  universally  used  on  Amer- 
ican locomotive  and  marine  boilers  and  largely  on  stationary 
boilers  rapidly  reduces  the  boiler  pressure  when  it  "blows 
off."  The  construction  of  the  valve  is  such  that  the  area 
effectively  exposed  to  steam  pressure  is  considerably  increased 
when  the  valve  lifts,  the  steam  having  to  escape  past  the  Up 
of  the  valve  through  an  opening  technically  known  as  a 
"stricture."  This  increase  of  effective  pressure  overcomes  the 
spring  pressure,  sufficiently  to  open  the  valve  wide  and  per- 
mit the  steam  to  escape  freely.  When  the  pressure  has  re- 
duced a  few  pounds,  the  valve  closes  as  suddenly  as  it  opened, 
the    effective   pressure   being   as    quickly    reduced    as    it    was 
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BolUnckx  Improved  Relief  Valve  for  Cylinders 

increased.  The  quick  and  positive  action  rapidly  lowers  the 
boiler  pressure  and  also  reduces  the  deterioration  of  the  valve 
seats  to  a  minimum  because  of  reducing  the  time  of  blowing 
off  and  the  cutting  action  of  steam  blowing  through  a  par- 
tially opened  valve.  The  pop  valve  is  either  open  or  closed 
whereas  the  ordinary  safety  valve  sputters,  blows,  again  sput- 
ters and  slowly  closes  leaving  perhaps  a  slight  leak  to  cut 
away  the  valve  bearing. 

An  analogous  construction  is  employed  In  an  improved 
form  of  steam  cylinder  relief  valve  devised  by  H.  BolUnckx, 
steam  engine  builder,  Brussels,  Belgium,  to  prevent  hammer- 
ing of  the  valve  on  the  seat.  Ordinary  relief  valves  give 
trouble  by  hammering  on  their  seats  if  adjusted  closely  to 
the  maximum  compression  allowed.  In  the  BolUnckx  design 
'It  will  be  observed  that  the  valve  Is  made  In  the  form  of  a 
piston  C  closely  fitting  the  cage  D.  Through  the  sides  of  the 
cage  are  holes  communicating  with  the  exhaust  chamber.  The 
valve  A  has  a  flat  seat  of  the  ordinary  form  outside  of  which 
it  is  beveled  off,  thus  forming  an  annular  cavity.  In  order 
to  relieve  the  pressure,  the  valve  must  lift  from  Its  seat  suffi- 
ciently to  permit  the  steam  or  water  to  escape  through  the 
ports  in  the  side  ot  the  cage  D.  If  the  valve  lifts  and  falls 
rapidly,  it  cannot  pound  the  seat  because  the  steam  trapped 
in  the  annular  cavity  cushions  It,  deadening  the  shock. 

*    •    • 

Five  miles  of  the  Panama  Canal  have  been  opened  to 
navigation.  This  includes  the  channel  from  the  point  in 
the  Bay  of  Panama  where  the  water  Is  45  feet  deep  at  mean 
tide  to  the  wharf  at  Balboa.  Steamships  are  using  this  part 
of  the  canal  daily. 
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INTERESTING  TOOLS  AND  METHODS  OF 
CINCINNATI  SHOPS- 3 


THE  G.  A.  GRAY   CO. 

ETHAN  vTAT.r.- 

Of   the   many   interesting   shops   of   Cincinnati,   not   one   is 
more  interesting  than  that  of  the  G.  A.   Gray  Co.;    and  yet 


Fig.  1. 


Blocks  placed  in  Clapper-boxes  In  Different  Positions  to 
shOTV  Accuracy  of  Fitting 


there  is  none  more  difBcult  to  adequately  describe,  for  it  is  not 
so  much  the  machines  and  devices  one  sees  there  as  it  is  the 
methods  and  workmanship,  which  are  above  the  ordinary. 
Huge  planer  parts  weighing  thousands  of  pounds  are  machine 


Fig.  3.    Planer  Bed  Boring  Jigs  and  Trucks  on  whlcti  they  are  stored 

finished,  and  with  absolutely  no  hand  work  are  made  as  inter- 
changeable as  the  parts  of  a  watch.  This  seems  almost  im- 
possible, and  only  a  personal  visit  to  this  shop  can  really  con- 
vince one.     Of  course  the  absolute  interchangeability  of  parts 


Fig.  5.    Universal  Stand  to  hold  Crossrails  when  fitting  the  Slides 

is  a  very  desirable  feature  for  any  class  of  machines,  for  as 
a  rule,  the  average  shop  whether  large  or  small,  pays  out 
more  money  in  the  erecting  or  assembling  department  than 
in  any  other  single  department  just  because  of  the  immense 
amount  of  hand  fitting,  scraping  and  filing  that  must  be  done 
•  Associate  Editor  of  Machixert. 


in  order  to  make  the  alleged  interchangeable  parts  go  to- 
gether. On  very  small  or  medium-sized  parts  the  problem  is 
not  so  diiBcuIt  as  it  is  on  large  work,  yet  that  large  parts 
weighing  hundreds  or  thousands  of  pounds  each  can  be  made 
interchangeable,  is  an  absolute  fact  and  this  too  without  any 
scraping  or  other  hand  work  whatever.  In  other  words,  parts 
may  be  so  finished  in  a  machine  that  one  or  a  hundred  will 


Fig.  2.    Planing  Pour  SmaU  Planer  Beds  on  a 
34-foot  Planer 

fit  into  its  appointed  place  with  perfect  accuracy. 

Naturally,  judging  from  the  foregoing,  anyone  can  see  that 
the  G.  A.  Gray  Co.  does  not  rush  the  work  through  the  shop  at 
the   rate   of  sixty  miles   an   hour  and   then  put   on  an   extra 


Fig.  4.     Crossrail  Assembling  Boom 

force  of  men  in  order  to  get  it  through  the  assembling  depart- 
ment before  the  Panama  Canal  is  finished. 

In  the  shop,  twenty-three  planers  are  in  constant  use,  which 
gives  the  firm  a  chance  to  test  the  machines  which  are  built. 


Fig,  »J,     stand  for  Holding  Rails  -while  Scraping  the  Ends 

under  every  conceivable  condition.  As  the  company  owns  its 
own  foundry,  the  proper  metal  for  each  part  is  secured— 
hard,  close-grained  iron  for  parts  subject  to  wear  and  tough 
iron  for  those  under  strain  and  liable  to  fracture — and  so 
it  is  evident  that  the  importance  of  the  foundry,  as  well  as 
the  machine  shop,  is  appreciated. 
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Itriolly  glancing  at  a  lew  of  llio  poinls  in  tlie  Gray  planer 
constinulion,  wo  find  that  tlic  driving  gears  and  racks  are 
made  of  a  special  si'nii-steel  mixture,  which  tests  41  per  cent 
more  than  cast  Iron.  All  rail  and  feed  screws  are  of  50  point, 
and  shafts  of  55  to  60  point  carbon,  hammered  crucible  steel. 
Driving  shafts  run  in  solid  cast  iron  bushings  accurately 
ground,  and  set  into  holes  correctly  located  and  bored  directly 
Into  the  bed  of  the  planer,  and  the  holes  in  bushings,  gears 
and   pulleys,  as  well  as  all   holes  for  feed   rods  and  the  lilie 


selected  four  at  random  and  placed  the  blocks  in  a  different 
position  in  each  one.  The  parts  had  not  boon  touched  by  a 
scraper — or  anything  but  a  planer  tool — and  were  just  as  t'hey 
came  from  the  machine;  yet  absolutely  no  difference  could 
be  detected  in  the  fit'  no  matter  in  what  position  the  block 
was  placed  in  the  box.  The  fit  was  close  enough  to  hold  the 
blocks  suspended  at  any  point,  yet  a  push  of  the  fingers  easily 
carried  them  to  the  bottom,  and  the  fit  of  any  one  block  was 
as  good  in  one  apron  as  in  another.     The  four  clapper  boxes 


Fig.  7. 


Special  Countershaft  Bracliets  fitted  to 
Planer  Housings 


Fig.  8. 


Portable  Motor-drlven'Counter- 
ahaft  for  Testing 


Fig.  9.    Planer  Operator's  Comer  showing 
Bolt-racks  and  Tools 


are  reamed  to  plug  gages.  Any  parts  which  are  reamed  too 
large  are  scrapped,  and  not  fitted  with  a  special  bushing  or 
part.  Keys  are  milled  to  snap  gage  sizes,  instead  of  using 
cold  rolled  stock  filed  to  approximate  fits.  Keyways  are  milled 
to  standard  sizes  in  an  automatic  machine,  built  for  this  pur- 
pose. All  cylindri- 
cal parts  are 
ground.  The  hous- 
ings are  made  ab- 
solutely square 
with  no  provision 
whatever  for  shims 
to  make  a  "Dutch 
fit." 

I  could  go  on  in- 
definitely enumer- 
ating the  points 
picked  up  during 
my  visit,  but  the 
above  must  suffice 
for  the  present; 
there  is  one  very 
important  thing, 
however,  that  is 
often  overlooked  by 
users  which  is  that 
besides  being  made 
right,  a  planer 
must  be  leveled  up 
properly  where  it 
is  to  be  run,  and 
kept  so.  In  order  to  make  this  leveling  or  testing  as  simple 
as  possible,  the  four  top  surfaces  of  the  V's  are  planed  per- 
fectly true  at  the  same  setting  in  which  the  V's  themselves 
are  planed,  so  that  a  level  may  be  applied  directly  on  top 
of  them;  therefore  it  isn't  necessary  to  hunt  for  round  bars 
of  thi'  same  size  to  lay  in  the  V's  before  using  a  level. 

Nothing  that  I  saw  in  the  shop  Impressed  me  more,  as  re- 
gards accurate  workmanship,  than  an  inspection  of  a  pile  of 
clapper  boxes  and   tool-blocks,     (lut   of  p(-rliaps  a   hundred,   1 


with  the  blocks  in  four  different  positions  are  shown  in  Fig.  1. 
At  A  the  block  is  shown  high  in  the  box;  B  shows  it  turned 
end  for  end;  C  shows  it  bottom  side  up  with  the  ends  in  the 
right  direction,  while  D  shows  it  bottom  side  up  but  turned 
in  the  opposite  direction. 

In  Fig.  2  are  shown  four  small  planer  beds  being  planed  at 
once  on  a  34-foot  planer  with  a  62-foot  bed.  When  a  planer 
bed  is  finished,  no  mark  of  any  kind  is  put  on  it  to  indicate 
which  end  is  to  be  toward  the  front  of  the  machine,  as  it  will 


Fig.  lO,     Boring-bar  Raclcs  and  C 


Fig,  11.    Iron  Ways  on  TOhlob  Pulleys  are  balanced 

fit  just  as  perfectly  one  way  as  the  other  on  any  machine  of 
its  size,  and  this,  too,  with  no  scraping  except  the  broad 
cross  scraping,  which  is  done  to  harden  the  surface  and  to 
remove  the  "loose  metal"  left  by  the  planer  tools,  which,  If  It 
were  not  removed,  would  soon  cut  out  the  bearing. 

The  various  jigs  used  for  accurately  locating  the  different 
holes  in  planer  beds,  and  the  sjiecial  trucks  on  which  they 
are  kept,  are  shown  In  Fig.  I!.  This  method  of  storing  makes 
the  handling  of  these  heavy  jigs  a  very  easy  matter. 

A  view  of  the  department  in  which  the  crossrails  and  thelr 
fittings  are  put  onto  the  housings  is  shown  In  Fig.  4,  and  in 
Fig.  5  Is  shown  a  lialanced.  universal  scrnidng  stand  for  cross- 
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rails  and  slides,  these  being  among  the  parts  that  have  to  be 
drilled  and  tapped  after  planing  and,  consequently,  are  liable 
to  be  sprung  by  these  subsequent  operations,  and  so  must  be 
corrected  by  scraping.  In  mounting  the  cross  rails  on  the 
stands,  they  are  held  in  practically  the  same  way  as  when 


Fig.  8  is  a  portable  motor- driven  countershaft  used  for  try- 
ing out  planers  on  the  testing  floor.  By  using  this  counter- 
shaft, a  planer  may  be  tested  anywhere  it  may  be  placed. 

A  planer  man's  corner  with  its  tools  and  neat  bolt  rack  is 
shown  in  Fig.  9,  and  in  Fig.  10  is  shown  the  racks  used  in 
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Fig.  12.    Special  MacMne  for 
Milling  Spirals 


Fig.  13.     View  of  Foundry  Showing  Crane 
Arrangement 


Fig.  14.    Pulley  ChucMng  Machine  and 
Reaming  Device 
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Fig.  15.    Universal  Motor-driven  Gear-testing  Machine 


Fig.  16.    Lathe  driven  by  PuUey  on  Lead-screw  when  Cuitint^  Spiral  Grooves 


Fig.  17.    Rack  Milling  Machine  with  Individual  Chip  Exhaust  Fan 

bolted  to  the  housings,  in  order  to  eliminate  the  error  which 
might  result  were  they  clamped  to  the  stand  one  way  and 
bolted  to  the  planer  in  another. 

Fig.  6  is  a  stand  used  for  finishing  the  ends  of  rails. 

Fig.  7  shows  the  way  a  planer  has  been  fitted  with  a  special 
countershaft  mounted  on  brackets  bolted  to  the  housings,  in 
order  to  belt  to  the  line  shaft  without  interfering  with  some 
low  steam  pipes. 


Fig.  13.    Automatic  Graduating  Machine 

the  toolroom  to  hold  the  big  boring-bars,  reamers  and  other 
heavy  bar  tools,  while  on  the  wall  are  some  of  the  large  in- 
side and  outside  gages. 

The  spirals  used  for  spiral  geared  planers  are  milled  on  a 
special  extra-heavy  milling  machine  (Fig.  12)  built  for  this 
purpose  only.  The  gears  are  cut  from  the  solid  with  a  formed 
end  mill,  first  being  roughed  out  and  then  allowed  to  "sea- 
son" before  finishing. 
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FiK.  13  is  a  view  of  the  foundry  taken  just  after  an  un- 
tisually  busy  period,  and  shows  the  convenient  crane  system 
used. 

I'nlleys  are  held  in  the  chuclcing  stand  (Fig.  14),  and  the 
holes  carefully  reamed  to  size  with  an  adjustable  reamer  sus- 
pended from  a  counterbalanced  bracket  as  shown.  All  pulleys 
are  carefully  balanced  on  the  three-legged  balancing  ways 
(Fig.  11)  which  are  made,  legs  and  all,  of  iron,  the  V's  being 
adjustable  so  as  to  be  easily  leveled. 


Plgr.  19.    Nut  Grinding  Fixture  and  Arbors  uaed 

Spur  gears  are  cut  on  Brown  &  Sharps  automatic  gear  cut- 
•ters,  and  bevel  gears  are  planed  on  a  special  gear  planer.  To 
insure  the  perfect  running  of  all  these  gears,  they  are  tested 
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Fig.  20.     Tool  for  Truing  the  Gnijdsti  .n.- 

•on  the  special  machine  shown  in  Fig.  15,  which  is  operated 
by  a  variable  speed  motor  which  permits  the  gears  being 
run  at  any  speed  desired.     The  machine  is  equipped  with  dou- 


Pig.  21.    Planing  the  End  of  a  Largo  Oroasrall 

ble  brakes,  so  that  the  gears  can  be  run  under  resistance  in 
either  direction.  The  spindles  carrying  the  gears  to  be  tested 
can  be  set  at  any  angle  with  each  other.  When  tested  in  this 
way,  it  is  definitely  known  that  gears  will  run  properly,  not 
•only  on  machines  being  erected,  but  also  on  any  which  may 
need  repairs. 


All  driving  shafts  are  chased  with  spiral  oil  grooves  in  the 
latho  shown  in  Fig.  16,  which,  owing  to  the  great  lead  of  the 
spiral,  is  not  driven  from  the  cone  pulley  on  the  spindle,  as 
usual,  but  from  a  pulley  placed  on  the  lead-screw  as  shown, 
thus  doing  away  with  the  abnormal  strain  that  the  gears 
would  otherwise  be  under.  For  convenience,  the  machine, 
when  used  for  cutting  oil  grooves,  is  driven  from  below  by  a 
belt  running  through  the  floor,  the  shifter  being  arranged  as 
shown.  The  oil  holes  for  these  shafts  are  not  drilled  at  ran- 
dom as  is  generally  the  case,  but  are  all  jigged. 

Some  of  the  small  racks  are  milled,  and  this  is  done  on  a 
machine  which  is  fitted  with  an  individual  exhaust  fan,  as 
shown  in  Fig.  17. 

Mistakes  in  graduating  on  a  milling  machine  are  so  fre- 
quent where  a  considerable  amount  of  this  work  has  to  be 
done,  that  some  sort  of  an  automatic  machine  is  almost  a 
necessity,  so  the  one  shown  in  Fig.  18  has  been  built  for  this 
work.  The  piece  to  be  graduated  is  first  set  at  the  proper 
angle  so  that  the  marking  may  begin  at  the  right  place,  by 
means  of  a  sliding  angle-plate,  after  which  it  is  tightened 
on  the  indexing  spindle  and  the  angle-plate  is  drawn  back 
out  of  the  way.  The  long  and  short  lines  are  automatically 
spaced  by  means  of  a  cam-wheel  with  one  long  and  four  short 


Fig.  22.    Planing  the  Lower  Jaw  of  a  16,000  pound  Shear  Casting 

rises,  and  the  marks  are  rolled  in  instead  of  cut,  which  forces 
the  material  into  the  pores  of  the  metal  and  Insures  perfectly 
sharp,  true  dividing  lines  of  equal  depth,  without  tearing. 

Nuts  are  ground  on  the  bottom  true  with  the  tapped  hole, 
go  that  they  will  bear  evenly  and  not  be  under  a  side  strain, 
by  placing  them  top  first  on  compensating  arbors  like  A  or  B. 
Fig.  19,  which  are  held  in  the  spindle  of  the  grinding  fixture 
C,  which  is  made  to  fit  the  regular  grinder  table. 

The  big  grindstones  in  the  shop  are  kept  true  by  using  the 
patented  truing  device  which   is  plainly  shown  in  Fig.  20. 

Several  jobs  of  more  than  passing  interest  have  been  done 
at  the  Gray  shop  at  different  times,  one  of  the  jobs  being  the 
planing  of  the  lower  jaw  of  a  huge  shear  weighing  16,000 
pounds.  The  independent  housing  shown  In  Fig.  22  was  used. 
Fig.  21  illustrates  the  diflieult  feat  of  planing  the  end  of  a 
big  3,118-pound  crossrail  in  which  the  great  overhang  and 
short  stroke  made  the  job  one  to  test  the  capabilities  of  any 
planer,  both  In  the  rigidity  of  the  table  and  the  reliability  of 
the  reversing  mechanism. 

*     *     * 

Don't  try  to  lunke  n  motor  pick  up  its  load  loo  quickly,  or 
before  it  gets  up  to  its  speed. 
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DEFLECTION  OF  BEAM  UNIFORMLY   LOADED 
FOB  PART  OP  ITS  LENGTH 

GEO.  E.  BARRETT- 

A  recent  problem  in  design  involved  the  calculation  of  the 
deflection  of  a  simple  beam  uniformly  loaded  for  part  of  its 
length,  as  illustrated,  and  a  careful  search  was  made  of 
all  the  hand-books,  American  as  well  as  foreign,  and  of  the 
text-books  available  that  could  throw  any  light  on  the  sub- 
ject, but  no  formula  was  found  from  which  the  maximum  de- 
flection could  be  computed,  so  the  next  step  was  to  deduce 
one.  At  first,  it  was  thought  that  the  result  would  be  too 
complicated  and  too  long  for  practical  consideration,  but, 
as  a  matter  of  fact,  the  formula  is  not  difficult  to  handle, 
especially  with  a  table  of  logarithms,  and  then  the  fact  that 
accurate  results  can  be  found  without  resorting  to  an  ap- 
proximate method  ought  to  commend  its  use. 

Referring  to  the  engraving,  the  load  is  symmetrical  and  uni- 
formly  distributed  for  a  distance   6  with   an   intensity  of  w 


Beam  Uniformly  Loaded  for  Part  of  its   Length 

pounds  per  foot.     Let  the  distance  from  each  reaction  R  and 
i?i  to  the  load  be  aL,  where  a  is  less  than  unity. 

w(,L  —  2aL)  loL  (.l  —  2a) 

R  =  R,  = = (1) 

2  2 

For,  any   distance   x  between   the   left   reaction   and   c  the 
bending  moment  will  be 

Rx.  (2) 

For  any  distance  x,  between  c  and  d.  the  bending  moment 
will  be 

w  (.Ti  —  a  L)-  1  1 

.R  a;, —  =  Bxi u- Xi'  +  u-  a  Lx,  +  -  w a*  i* 

2  3  2        (3) 

d'y 

The  well-known  equation  for  the  elastic  curve  EI =  M, 

dx' 
where  E  equals  the  modulus  of  elasticity  of  the  material  used, 
/,  the  moment  of  inertia  of  the  section,  and  M,  the  bending 
moment  at  any  distance  x  or  a;,,  can  be  now  used  to  deduce 
an  expression  for  the  deflection. 
Between  R  and  c 


EI =  Rx.     See  formula  (2) 

dx^ 

dy        1 
EI —  =  -Rx''  +  C 
dx        2 

1 

Ely  =  -  Rx^  +  Cx  +  C. 
0 


(4) 
(5) 
(6) 


Between  c  and  d 

d?y  1  1 

EI =  Rx,--wx,''  +  u- aL x,  -  -  tc a" i«  (7) 

dx'  2  2 

See  formula  (3) 

dy         1  1  1  1 

EI =  -  Rxi^ wxi^  +  -waLxi' wa'LKvi+  C, 

dx        2  6  2  2    .  (8) 

111  1 

Ely  :p  -Rxi^ wxi*  +  -  waLxi^ wa^L°Xi^  + 

6  34  6  4 

C,  X,  +  C,  (9) 

y  in  (6)  =  o  when  x  =  o;  then  Ci  =  o. 
dy  L  11 

—  in  (8)  =  o  when  .r,  =  — ;  then  Cs  =  —  iv  L^ RL* 

dx  3  48  8 

1  1 

U"  a  £'  -1 —  wa'  V 

8  4 


Formula  (5)  =  (8)  when  a;=:a;,  =  aL;  this  will  give  a 
value  of 

1  1111 

C  = wa^  U  H wU  --  RU u-aL^  +  -  ica^  L^ 

6  48  8  8  4 

Substituting  this  value  of  C  in  (6)  gives  the  following  ex- 
pression for  the  deflection  of  the  beam  for  any  position  be- 
tween R  and  c. 

11  11 

Ely  =  -  Rx^ wa^  Ux  ^ toUx RUx 

6  6  48  8 

1  1 

?(•  a  U  X  H —  w  a*  L^  x. 

8  4 

Formula  (6)  =  (9)  when  a;  =  x^  =  aL;  substituting  this 
value  for  x  and  a;j  In    (6)    and    (9)    and  placing  them  equal 

1 

to  each  other  gives  a  %  alue  for  C3  of wa'L'.     The  maxi- 

24 

L 
mum  value  for  y  will  occur  when  r,  =  — .     Substituting  this 

2 
value  for  x^  and  the  value  obtained  for  C,,  in  (91  give 

Elf  = (-5  +  24  a^  -  16  a--) 

384 
where  /  is  the  maximum  deflection.     Substituting  for  ic.  the 
expression  for  total  weight  W  is 

EIf=  ■ (5-24  a^  +  16  a^) 

384  (1  -2  a) 

f  = (5  -  24  a' +  16  a^)  (10) 

El-iU  (1  -2  a) 
The  expression  for  maximum  bending  moment  is 
1 
Jlf„„  =-TFX  (1  +2a)  (11) 

8 
«     *     * 

BEARING  "WITH    SELF-CONTAINED    OIL  PUMP 

JOSEPH    G.   HORNER 

A  new  automatic  forced  lubrication  system  is  being  In- 
troduced for  bearings  of  various  kinds  by  Messrs.  Vickers, 
Sons  &  Maxim.  Ltd.,  who  have  several  works  in  England  de- 
voted to  various  manufactures.    The  novelty  is  that  the  pump 


^k^   .ECCENTRIC 


FELT  PACKING 


DRAIN  PLUG 
Ma  chinery,If.  I*. 


Bearing  ^pith  Automatic  Oil  Pump  for  Forced  Lubrication 

is  enclosed  in  the  bearing  in  an  oil  chamber  at  one  end,  and 
is  driven  by  the  rotation  of  the  shaft  so  that  the  volume  of 
lubricant  varies  with  the  demands  made  upon  it.  An  ec- 
centric (see  the  illustration)  mounted  on  the  shaft  within 
the  chamber  drives  the  pump  plunger  which  delivers  the 
oil  up  through  a  sloping  channel  to  the  under  side  of  the 
shaft  where  it  is  mostly  required.  The  waste  oil  collects 
in  a  drain  channel  and  returns  to  the  chamber.  The  pump 
plunger  has  a  stroke  of  about  5/16  inch,  with  a  diameter 
of  about  %  inch.  In  general  the  eccentric  is  surrounded 
with  a  strap  the  action  of  which  is  positive  on  both  strokes, 
but  in  some  cases  the  strap  is  dispensed  with  and  the 
plunger  is  forced  downward  by  the  eccentric  and  returned 
by  a  coiled  spring.  In  another  modification  for  axle-boxes, 
a  tube  is  carried  from  the  pump  to  the  top  of  the  bearing  to 
lubricate  the  pad  there.  In  others  a  row  of  pumps  actuated 
by  one  shaft  supplies  oil  to  multiple  sight-feed  lubricators 
for  engine  parts. 

[The  principle  of  the  automatic  oil  pump  arrangement  Is 
the  same  as  that  illustrated  and  described  in  Machinebt, 
Dec,  1906,  in  an  item  entitled:  "A  Shafting  Hanger  Wltb 
Forced   Lubrication." — Editor.] 


*  Address :    American  Ship  Windlass  Co.,  Providence,  R.  I. 


•  Address  :    45,  Sydney  Buildings,  Bath,  England. 
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MAKING  HEAVY  CHAIN  AND  ANCHORS 
FOR  UNCLE   SAM 

CHESTER    L,    LUCAS" 

"In  time  of  peace  prepare  for  war"  is  an  old  adage  that 
seems  to  be  especially  heeded  by  the  great  naval  powers  of 
the  world.  Forward  strides  have  been  made  in  methods  of 
naval  warlarf.  and  the  achievements  In  building  battleships 
and  their  equipments  have  been  little  short  of  marvelous.  One 
of  the  primary  requisites  of  a  battleship  is  speed,  and  while 
we  hear  much  of  the  results  along  this  line,  little  has  been 
said  of  the  modern  methods  that  are  employed  for  anchoring 
and  holding  in  check  these  valuable  warships;  for  it  must  bo 
remembered  that  a  battleship  can  go  to  destruction  as  quickly 
on  a  reef  as  under  the  enemy's  fire.  Realizing  the  importance 
of  this  factor,  the  United  States 
government  has  a  well-equipped 
department  at  the  Charlestown 
Navy  Yard  wherein  every  link  of 
chain  and  every  anchor  used  in 
the  navy  Is  made.  Through  the 
courtesy  of  Commander  H.  E. 
Parmenter,  Machinery's  repre- 
sentative was  allowed  to  photo- 
graph   and    record    the    various 


RoUingr  the  Bars 
The  first  step  in  making  the  heavy  chain,  taking  for  exam- 
ple the  2%-inch  size,  is  to  cut  the  muck-bars  to  lengths  of 
about  2  feet,  the  cutting  being  done  cold  by  means  of  large 
alligator  shears.  These  short  lengths  arc  then  wired  into  bun- 
dles of  about  25  each.  As  these  bundles  weigh  from  250  to 
300  pounds,  they  are  handled  with  crane-tongs  and  in  this 
manner  slid  into  the  huge  furnaces.  Prom  the  furnaces  these 
white  hot  billets  are  passed  to  the  rolls  aYid  converted  into 
bars  of  the  required  diameter — in  this  case  2%  inches.  Fig.  '1 
shows  a  view  of  the  rolling  department  of  the  chain  shop  willi 
the  furnaces  on  the  left  and  the  rolls  on  the  right.  The  chain 
shop  is  in  charge  of  Mr.  William  Kelley.  In  front  of  the  fur- 
naces may  be  seen  piles  of  cut  muck-bars  ready  to  be  bundled 
for  the  furnace.     During  the  rolling  operation,  two  men  stand 

on  each  side  of  the  rolls,  which, 
similar  to  other  machines  for 
.  rolling  bar  stock,  are  made  with 
a  set  of  breaking-down  grooves 
and  three  or  four  smaller  sets 
leading  down  to  the  finishing 
grooves,  which  are  of  the  size  of 
the  finished  bar.  A  third  set  of 
men  haul  the  white  hot  billet 
from  the  furnace  and  with  crane 


processes  and  machinery  used   in  chain  and  anchor  making. 

The  Iron 
But  one  make  and  one  quality  of  iron  is  used  for  the  heavy 
chains  in  the  navy,  and  by  heavy  chains  are  meant  those 
with  links  made  of  bars  from  2%  inches  to  Sy,  inches  in 
diameter.  This  iron  comes  from  one  of  the  best  makers  in 
Pennsylvania,  and  is  received  in  square  muck-bars  1%  inch 
in  diameter.  It  is  accepted  only  after  passing  the  rigid  physi- 
cal and  chemical  tests  imposed  by  the  government.  One  re- 
quirement of  the  chemical  test  is  that  the  percentages  of  sul- 
phur and  phosphorus  be  very  low.  By  getting  the  iron  In  the 
muck-bar,  it  la  assured  that  the  metal  has  received  the  lowest 
number  of  heals  possible  before  the  chain-smiths  of  th(>  navy 
yard  begin  to  work  It. 


Fig.  1,     Anchor  Chain  Storage,  and  17,600  pound  Anchors 


•Adili-css:  4  I!:iilcy  Avenue,  Rnst  .Siiukuk,  Mass. 


tongs  rush  it  to  the  breaking-down  rolls.  To  successfully  start 
the  billet  through  the  first  set  of  grooves  is  the  hardest  part 
of  the  rolling,  but  as  this  set  of  grooves  is  made  with  short, 
c'eat-like  teeth,  the  metal  is  sent  through  without  much 
trouble.  Pig.  3  shows  the  starting  of  a  white  hot  billet.  It 
the  iron  starts  to  slip,  a  handful  of  sand  Is  thrown  in  and  tha 
slipping  tendency  overcome.  After  the  iron  has  gone  through 
the  breaking-down  grooves  it  is  passed  back  over  the  rolls  and 
entered  in  the  next  set.  As  the  metal  Is  passed  through  the 
smaller  grooves  in  the  rolls  it  is,  of  course,  stretched  to  a 
greater  length,  and  after  the  last  set  has  been  passed  the  bar 
is  ten  feet  long,  and  the  rolling  time  has  boon  so  short  that 
the  iron  is  still  at  a  bright  red  heat. 

Cuttlngr  and  Bondlnff 
From  the  rolls  it   is  but  a  few  steps  to  the  hot-saw  which 
cuts  the  bars  to  the  lu'oper  lengths  for  the  Unks.    The  hot- 
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saw  itself  is  about  4  feet  in  diameter  and  travels  with  a 
peripheral  speed  of  20,000  feet.  At  a  30-degree  angle  to  the 
saw  is  set  the  table,  which  is  provided  with  a  vise  to  grip 
the  bar  while  cutting.  The  table  is  set  level  with  the  floor,  so 
there  is  no  unnecessary  handling  of  the  hot  bars.  The  pur- 
pose of  cutting  the  iron  bars  at  a  30-degree  angle  is  to  provide 
for  the  scarf,  so  essential  to  welding.  Some  idea  of  the  capac- 
ity of  this  saw  may  be  obtained  when  it  is  realized  that  a  30- 
degree  cut  through  a  2ii-inch  bar  (a  cut  5  inches  long)  is 
made  in  4  seconds. 

The  two  machines  shown  in  Fig.  6  are  for  bending  the 
links.  They  are  very  simple  but  ingenious  machines,  and 
they  form  the  links  much  better  and  in  a  fraction  of  the  time 
that  it  would  take  to  do  it  by  hand.  Both  of  these  machines 
were  designed  by  Commander  Parmenter  and  made  in  the 
machine  shops  of  the  Charlestown  Navy  Yard  under  his  super- 
vision. The  smaller  machine  is  for  chain  made  from  2V^-inch 
stock,  while  the  larger  one  takes  stock  from  2%  inches  to 
3%  inches.  The  action  of  the  machine,  which  is  in  reality  a 
press,   is    very   simple   and    easily    understood.     The    forming 


Fig.  2.    General  View  of  the  Chain  Shop 

arbor,  shaped  like  the  inside  of  the  link,  is  located  just  inside 
of  the  oval  opening  at  the  front  of  the  machine.  The  groove 
around  this  arbor  is  spiral,  so  that  as  the  iron  is  bent  to  the 
shape  of  the  link,  the  ends  will  be  separated  enough  to  allow 
the  links  to  be  connected  before  welding.  On  either  side  of 
the  central  opening  may  be  seen  the  two  cam  grooves  that 
guide  the  forming  rolls  that  bend  the  link.  The  bar  from 
which  the  link  is  to  be  made  is  inserted  at  the  left-hand  side 
of  the  press;  the  ram  descends,  carrying  the  forming  rolls 
(which  are  mounted  in  slides  to  provide  for  lateral  movement) 


FlK 


starting  a  White-hot  Billet  through  the 


down  the  grooves,  thus  giving  the  link-shaped  motion  that 
does  the  forming.  After  the  link  is  bent,  the  arbor  recedes, 
allowing  the  link  to  drop  to  the  opening  at  the  base  of  the 
machine.  All  of  these  operations  of  rolling,  sawing  and  bend- 
ing, from  the  time  the  billet  leaves  the  furnace  for  the  first 


time,   are  performed   in   one   heat   and   when   the   link   drops 
from  the  bending  machine  it  is  still  at  a  good  red  heat. 

Welding  and  Testing- 

In  the  welding   department  there  are  about   a   dozen  fires 
with  their  "chain-gangs"   for  welding  the  links.     These  fires 


Figr-  4.    The  Chain  Gang  at  Work  Welding  a  Link 

use  coke  for  fuel,  and  at  the  side  of  each  one  is  a  constantly 
growing  chain  of  completed  links.  Fig.  4  shows  one  of  these 
fires  with  its  crew  at  work  welding  a  link.  For  some  of  the 
chain  a  welding  machine  is  employed,  but  most  of  the  work 
is  done  as  shown  in  the  illustration.  After  connecting  the  un- 
completed link  to  the  rest  of  the  chain,  the  slack  of  the  fin- 
ished chain  is  pulled  up  out  of  the  way  by  the  hoist  shown 
and  the  link  to  be  welded  is  bent  together.  Next,  the  joint  is 
placed  in  the  fire  and  heated  without  heating  the  rest  of  the 
chain  any  more  than  can  be  helped.     When  the  welding  heat 


Fig.  5.    Chain  Painting  Apparatus  and  Chain  Ready  for  Pan-uue^ 

is  reached,  the  link  is  quickly  transferred  to  the  anvil  and 
the  strikers  send  in  the  blows,  under  the  direction  of  the 
smith,  who  handles  the  link.  The  rapidity  with  which  this 
welding  is  done  is  surprising,  considering  the  fact  that  the 
chain  has  "a  string  tied  to  it"  that  makes  it  awkward  to 
handle.  After  welding,  a  drop-forged  block  is  placed  in  the 
center  of  the  link  and  the  sides  of  the  link  closed  in  upon  It. 
holding  it  firmly  in  place.  Each  block  has  the  letters  "U.  S.  N'." 
raised  upon  each  of  its  sides,  and  while  this  block  does  not  add 
to  the  strength  of  the  chain,*  it  has  a  purpose,  which  is  to 
prevent  the  chain  from  kinking  and  catching  while  stored 
away  in  the  hold  of  the  battleship. 

•  According  to'  Unwin  the  British  Adiniralt.v  rule  for  the  proof 
tost  of  studded  cable  chain  is:  Test  load  in  tons  (2,240  pounds)  = 
18  d-.  corresponding  to  a  load  of  about  IIH  tons  per  square  inch  or 
section.  For  close  link  crane  chain  without  studs  it  is  :  Test  load  In 
tons  =  12d-'.  The  stud  chain  thus  is  subjected  to  a  proof  load  50  vf^ 
cent  greater  than  close-link  chain.  However,  tests  made  botn 
abroad  and  bv  the  Boston  Xavy  Yard  have  shown  that  the  stiid  does 
not  add  to  the  ultimate  strength  but  rather  detracts  from  it.  lue 
function  of  the  stud  is  essentiall.v  to  insure  the  chain  running  tree- 
l.v  from  the  chain  lockers  and  prevent  it  becoming  rigid  under 
lieavy  strains. — Editor. 
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Testlner  and  Finlsblngr 

The  testing  apparatus  uaod  to  prove  the  quality  of  the 
chain  is  very  powerful  and  the  result  Is  conclusive.  Owing 
to  the  location,  it  was  impossible  to  obtain  a  good  photograph 
of  the  apparatus.  The  chain  Is  placed  in  a  steel-lined  pit,  100 
feet  long,  3  feet  wide  and  3  feet  deep  while  under  test.  A 
length  of  chain  90  feet  long  is  made  fast  at  one  end  of  the 
pit  and  the  other  end  attached  to  the  testing  machine.  With 
this  machine  it  Is  possible  to  subject  the  chain  to  a  strain 
of  80.000  pounds,  this  being  accomplished  by  using  hydraulic 
pressure.  From  each  lengtli  of  chain  three  links  (called  a 
triplet)  are  taken  auH  tested  to  destruction.  This  test  proves 
the  chain  beyond  all  doubl,  and  no  poor  or  weak  link  can 
possibly  "get  by." 

At  the  end  of  the  testing  pit  there  is  a  steel  subway  that 
leads  to  the  storehouse  on  the  other  side  of  the  street.  A 
thirty  horsepower  winch  furnishes  the  power  for  pulling  the 
chain  through  the  subway.  Fig.  5  shows  a  view  of  one  side 
of  the  storehouse,  with  a  pile  of  chain  waiting  to  be  painted. 
At  the  right-hand  side  of  the  engraving  may  be  seen  the  de- 
vice that  is  employed  for  painting  the  chain.  Just  under  the 
drum  in  the  foreground  is  the  paint  tank.  The  paint,  which 
is  black  asphaltum,  is  kept  hot  by  the  steam  pipes  running 
through  the  tank.     The  chain  is  passed  through  the  tank  and 


Fig.  6.    The  Link  Forging  Machines  , 

under  the  steel  drum  and  then  over  the  inclined  rollers.  An- 
other thirty  horsepower  winch  at  the  farther  end  of  the  build- 
ing is  used  to  draw  the  chain  through  the  tank  and  over  the 
rollers.  As  the  paint  is  applied  hot  and  the  chain  is  drawn 
over  the  rollers  very  slowly,  the  paint  is  dry  by  the  time  the 
chain  leaves  the  apparatus.  The  other  side  of  the  chain  store- 
house is  shown  in  Fig.  1.  This  view  shows  more  clearly  the 
blocks  in  the  links.  Here  again  the  floor  is  literally  lined 
with  chain,  and  one  would  think  that  there  was  chain  enough 
made  to  last  the  navy  for  years,  but  when  it  is  remembered 
that  the  life  of  a  chain  is  limited,  being  scrapped  as  soon  as 
re-testing  proves  it  to  have  lost  its  elasticity  or  to  be  other- 
wise defective,  it  can  be  easily  seen  that  Uncle  Sam's  chain- 
making  industry  is  an  important  one. 

Anchor  Making 
The  anchor  shop  of  the  United  Stales  Navy  is  located  in 
the  same  large  building  as  the  chain  shop,  and  while  it  is 
not  as  large  a  department,  it  is  fully  as  important.  The  work 
Is  in  charge  of  Mr.  William  Paul,  whose  experience  In  this 
line  is  without  a  doubt  unequaled  in  this  country. 

Material  and  Eqvilpment 
In  this  shop  are  forged  all  the  anchors  for  the  navy.    They 
vary  in  size  from  -100  pounds  to  17,.''i00  pounds.     The  malorial 


from  which  anchors  are  made  is  simply  the  scrap  from  the 
process  of  chain-making — imperfect  links,  short  ends,  etc. 
Fig.  7  shows  a  pile  of  this  waste  chain  Iron  ready  to  be  made 
into  anchors.  At  the  anchor  shop  it  is  made  into  billets  of 
sufficient  size  to  make  the  various  anchor  parts.  These  rough 
masses  of  iron  are  held  and  worked  on  huge  porter  bars, 
which  for  the  large  anchors  are  6  Inches  in  diameter  and 
about  12  feet  long.     The  furnaces  are  of  the  same  type  as  those 


Fig.  7.    A  Pile  of  Scrap  Chain  from  which  Anchors  are  made 

used  in  the  chain  shop,  burning  soft  coal  for  fuel.     Oil  fur- 
naces have  been  tried,  but  were  discontinued  for  reasons  of 
econom.v.     The  steam  hammers — and  there  are  six  or  eight  of 
them— range  up  to  twenty  horsepower  on  the  large  work. 
The  Anchor  and  its  Parts 

As  has  been  intimated,  anchors  are  built  up  of  several  parts, 
each  of  which  is  forged  at  different  fires,  according  to  the  size 
of  the  work.  The  parts  of  an  anchor  are  the  two  palms,  the 
crown,  the  shank,  the  stock  and  the  shackle.  The  stock  and 
the  shackle  are  not  parts  of  the  main  anchor  forging,  though 
they  are  very  essential  to  the  proper  working  of  the  anchor. 
The  stock  is  to  insure  the  anchor  falling  in  such  a  position 
as  to  grip  firmly,  and  the  shackle  is  the  connecting  link  for 
attaching  the  chain.  Referring  to  Fig.  8,  A  is  the  shank,  B 
the  crown,  C  the  stock,  D  the  shackle,  and  E  E  are  the  palms. 
The  palms,  however,  are  only  called  by  that  name  before  they 
are  welded  to  the  crown.  In  the  completed  anchor,  the  ends 
of  the  crown  w'ith  the  attached  palms  are  known  as  the  flukes. 
The  System  of  Forging 

In  everything  that  Uncle  Sam  does  thei-e  is  a  common  under- 
lying factor  that  enters  into  every  detail.  That  factor  is  sys- 
tem,    and     it     is 


right  at  home  in 
the  anchor  shop 
as  well  as  in  the 
chain  shop.  A 
small  model  an- 
chor with  correct 
proportions  has 
been  made  and 
from  that  model 
the  weights  and 
measurements  for 
the  various  sizes 
of  anchors  have 
been  computed. 
Each  anchor, 
then,  has  its 
standard  size  and 
weight,  which  Is 
a  great  aid  to  the 

blacksmith.        The  r'm.  a.    The  Anchor  ivnd  its  parts 

palms,  as  forged,  are  merely  flat  pieces,  triangular  in  shape  and 
quite  thin.  The  shank  is  forged  with  a  flat  end  to  be  welded  to 
the  crown,  and  holes  are  forged  in  the  top  end  for  the  stock  and 
shackle.  Tlie  crown  Is  forged  with  a  recess  to  receive  the  end 
of  the  shank  when  making  the  box  weld.   Through  tin-  ends  of 
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the  crown  are  two  holes  which  are  used  to  hold  it  to  the  porter- 
bar  while  it  is  being  shaped  and  welded  to  the  shank.  After 
the  anchor  is  finished,  the  holes  are  extended  through  the 
palms  and  a  large  rivet  put  through  and  headed  over.  This 
rivet  serves  no  purpose  other  than  to  improve  the  looks,  un- 
less it  be  to  keep  the  elements  from  the  interior  of  the  iron. 
A  glance  at  the  anchors  shown  in  Fig.  9  illustrates  this 
point.  At  first  thought  it  is  natural  to  think  that  the  rivet 
helps  to  hold  the  palm  to  the  crown,  but  as  these  two  parts 
are  united  by  a  weld  it  is  plain  that  the  rivets  cannot  add  to 
the  strength.     After  the  forging  of  the  crown  and  shank  is 


Fig.  9.     A  Pile  of  3-  and  5-ton  Anchors 

finished,  they  are  heated  in  separate  fires  and  box  welded  to- 
gether. The  anchor  is  now  complete  except  for  the  stock 
and  shackle.  These  parts  are  not  added  until  the  last  thing. 
The  stock  is  a  plain  forging  and  needs  no  comment.  In  put- 
ting the  balls  on  the  ends  of  the  stock,  it  is,  of  course,  neces- 
sary to  leave  one  of  the  balls  off  until  the  stock  is  put  through 
the  anchor,  after  which  the  ball  may  be  headed  over.  The 
shackles  for  the  small  and  medium-sized  anchors  are  forged 
in  quantity.  These  shackles  are  made  from  round  bars  of  the 
size  of  the  body  of  the  shackle,  the  ends  being  upset  to  form 
the  eye.     The  holes  in  the  eyes  and  the  shaft  that  enters  the 


Fig.  10.    Forging  an  Anchor  Crown  xinder  a  20-ton  Steam  Hammer 

holes  are  slightly  oval  so  that  they  may  be  easily  assembled 
correctly.  The  shaft  is  held  in  place  by  a  taper  key,  called 
the  fore-lock  pin.  To  bend  these  shackles  and  still  keep  the 
iron  up  to  its  full  size,  was  a  problem  that  Commander  Par- 
menter  solved  very  neatly.  The  tendency  is  for  the  iron  to 
etretch  and  so  flatten  out  around  the  bend,  thus  materially 
weakening  the  shackle.  He  designed  a  simple  and  powerful 
.bender  that  presses  the  ends  of  the  piece  hard  up  towards 


the  bending  point  while  the  shackle  is  being  bent  at  the  same 
time,  thus  supplying  the  extra  stock  necessary  to  make  a  full 
bend.  Fig.  10  shows  the  20-ton  steam  hammer  at  work  put- 
ting the  finishing  touches  on  one  of  the  flukes  of  a  medium- 
sized  anchor.  In  this  case,  as  the  anchor  is  not  a  very  heavy 
one,  the  crown  is  being  held  by  the  crane  and  guided  by  using 
large  tongs  instead  of  the  porter-bar  used  on  the  larger  work. 

Costs  and  Accuracy  of  Anchor  Forg-ing 
While  the  description  of  anchor  forging  is  not  a  lengthy 
one,  the  work  of  making  a  17,500  pound  anchor  takes  a  num- 
ber of  men  27  working  days.  As  the  material  in  the  shape  of 
crude  iron  costs  in  the  neighborhood  of  eighty  dollars  a  ton 
and  the  men  receive  from  three  to  five  dollars  a  day,  it  is  not 
hard  to  realize  that  the  cost  of  one  of  these  large  anchors 
runs  up  into  four  figures. 

Fig.  9  shows  some  finished  anchors  weighing  from  6,000  to 
10,000  pounds.  The  two  anchors  shown  in  the  upper  part 
of  Fig.  1  weigh  17,500  pounds  each.  As  the  battleships  are 
constantly  increasing  in  size  with  every  new  model,  the  an- 
chors and  chain  must  keep  pace  (a  20,000-pound  anchor  is 
under  consideration  at  the  present  time),  so  it  is  hard  to  say 
when  the  limit  will  be  reached.  Upon  each  anchor  the  actual 
weight  is  stamped  in  large  figures.  A  few  of  these  figures 
were  copied  off  as  follows:  17,550,  10,030,  9,080,  10,040,  6,004, 
5,975.  As  these  anchors  were  made  for  17,500,  10,000,  10,000, 
10,000,  6,000,  6,000  pound  anchors,  respectively,  the  figures 
show  how  closely  the  work  is  done,  a  fact  due  to  the  system 
of  proportional  sizes  that  is  so  closely  adhered  to  by  Uncle 
Sam's  experienced  anchorsmiths. 

«    «     * 

DOUBLE  HELICAL  CUT  PINIONS  FOR 
ROLLING  MILLS 

JOSEPH  G.  HOBNER* 

The  steel  pinions  which  drive  the  rolls  of  rolling  mills 
have  hitherto  usually  been  cast  in  molds  made  by  tooth- 
blocks  in  a  gear  wheel  molding  machine.  Messrs.  P.  R. 
Jackson  &  Co.,  Ltd.,  of  Salford,  Manchester,  England,  who 
are  probably  the  largest  manufacturers  of  cast  gears  in 
England,  have  now  constructed  a  plant  for  cutting  the  teeth 
of  rolling  mill  pinions  of  double-helical  forms,  or  straight 
when      required.      It    follows    that    such    gears    must   be    en- 


Machine-cut  Double  Helical  Rolling  Mill  Pinion  in  Enclosing  Housing 

closed  in  an  oil  box  in  order  to  secure  the  fullest  efficiency 
and  durability.  They  are,  therefore,  fitted  in  enclosed  hous- 
ings with  oil  supply  tank  above  as  shown  in  the  accompany- 
ing illustration.  The  advantages  of  smooth  running,  re- 
duced blacklash,  and  greater  durability,  should  more  thao 
compensate  for  the  higher  first  cost  of  these  gears  over  or- 
dinary  cast    pinions. 

*     *     * 

Blue  ink  lines  on  tracings  seldom  show  up  clearly  on  blue- 
prints, but  if  a  quantity  of  orange  ink  is  mixed  with  the  blu» 
the  line  is  made  opaque. 


*  .Address  :    45,  Sydney  Buildings,  Bath,  England. 
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EXPERIENCES  OP  A  YOUNG  TOOLMAKER* 

T.   COVEY 

On  reporting  to  his  foreman  that  the  surfacing  mills  were 
ready  to  be  hardened,  Jim  was  told  that  his  next  job  would 
be  to  grind  up  the  end  mills  that  he  had  made.  Mr.  Corbln 
took  him  to  the  grinding  room  and  showed  him  the  machine 
that  he  was  to  use  to  grind  the  shanks,  and  sent  him  to  get 
the  same  gage  that  he  used  in  turning  the  shanks.  On  his 
return  Mr.  Corbin  said,  "Whenever  you  are  setting  up  a 
grinder  for  a  job  like  this,  you  should  keep  the  wheel  well 
away  from  the  work  until  you  are  sure  that  the  stops  that 
trip  and  reverse  the  traverse  feed  of  the  wheel  are  properly 
set,  as  otherwise  the  wheel  is  liable  to  run  into  a  shoulder 
on  the  work  or  the  footstock  of  the  machine  and  either  break 
the  wheel,  or  damage  the  work  or  the  center;  and,  never  run  a 
large  xciirel  that  has  no  guard  over  it.  Now  to  grind  tapers 
on  this  machine,  loosen  the  clamps  at  the  end  of  the  table 
and  swing  the  table  around  In  the  proper  direction  by  means 
of  this  adjusting  screw.  This  end  is  graduated  to  indicate 
Inches  per  foot,  and  you  will  notice  that  I  have  set  it  at  % 


Figs.  1  to  4.    Testing  the  Teeth  of  Bnd  Mills  for  Clearance 

inch  per  foot,  which  is  proper  for  a  Brown  &  Sharpe  taper. 
You  cannot  depend  on  these  graduations,  however,  for  more 
than  an  approximate  setting.  The  shank  should  be  ground 
enough  so  that  it  is  nearly  cleaned  up  and  then  tested  with 
the  gage,  first  wiping  it  clean  and  dry  and  putting  a  light 
chalk  mark  lengthwise  of  the  shank;  then  when  you  try  it 
Into  the  gage  and  twist  it  around,  if  the  chalk  mark  is  rubbed 
off  evenly  and  it  seems  to  stick  in  the  gage,  it  fits  all  right. 
If  one  end  of  the  chalk  line  is  rubbed  off  and  the  other  is  not 
it  shows  that  the  table  should  be  adjusted  to  make  the  end 
on  which  the  chalk  was  rubbed  off  a  little  smaller.  You  will 
note  that  the  gage  is  marked  "Tang  to  project  %  inch";  and 
when  you  have  ground  the  shank  small  enough  to  let  the  end 
project  %  inch  you  have  it  the  right  size.  You  should  watch 
when  you  are  first  starting  to  grind  a  mill  to  see  it  it  runs 
out  badly  from  being  sprung  in  hardening,  which  frequently 
happens.  When  the  work  is  not  too  badly  sprung  you  can 
scrape  the  center  in  the  shank  over  enough  to  get  the  mill 
to  clean  up  all  right,  but  if  it  is  siirung  too  much  for  this, 
bring  the  part  to  me  and  I  will  have  it  hardened  over  again. 
When  you  have  the  shanks  all  ground  you  can  grind  the 
teeth  on  that  little  universal  cutter  grinder."  And  with  that 
he  left  Jim  to  himself.  He  got  along  all  right  until  he  had 
the  first  one  down  nearly  to  size.  As  the  wheel  had  not  been 
dressed  off,  the  work  was  rather  rough.  Jim  noticed  it  but 
did  not  know  what  was  the  matter,  though  he  could  readily 
see  that  the  finish  was  not  as  good  as  it  was  on  lots  of  work 
he  had  seen.  John  Gary  was  working  on  a  surface  grinder 
nearby,  and  ho  asked  him  if  there  was  not  some  way  to  make 
that  machine  grind  smoother. 

•  rievlous   Installments   of   this   sorlos   of   articles   npponred    In    the 
numlxTS  for  August  and  December,   1000. 


"Why!  I  should  say  that  if  the  wheel  were  Irued  off  it 
would  do  a  better  Job,"  said  John. 

"How  do  you  true  it  off?"  asked  Jim. 

"Get  a  diamond  from  the  tool-room  and  fasten  it  in  the 
holder;  then  with  the  wheel  running  move  it  slowly  past  the 
diamond— you  get  the  diamond  and  I'll  show  you  how." 

When  Jim  came  back  with  the  diamond  John  went  over  to 
the  machine  and  looked  the  work  over;  then  as  he  dressed 
the  wheel  off,  ho  said,  "I'll  tell  you  how  I  manage  when  I  have 
a  lot  of  pieces  that  are  alike,  as  you  have  here:  I  true  the 
wheel  off  once  when  I  begin  the  job;  then  I  rough  grind  all 
of  my  work  down  nearly  to  size,  leaving  about  0.0015  stock 
for  finishing.  After  that  I  true  the  wheel  off  again  and  fin- 
ish one  piece  and  note  the  reading  on  the  dial  of  the  teed 
handle.  By  bringing  the  handle  to  the  same  place  for  each 
shank  you  can  get  them  all  the  same  size  without  taking 
each  one  out  to  try  it  two  or  three  times.  You  can  also  do 
this  when  you  are  roughing  them  out,  only  the  wheel  will 
wear  off  more  in  taking  off  so  much  stock  and  you  will  have 
to  teed  it  in  a  little  further  each  time.  When  you  are  rough- 
ing off  work,  it  is  almost  impossible  to  do  a  job  in  reasonable 
time  and  have  the  wheel  stay  true,  and  you  would  have  to 
dress  the  wheel  on  each  piece  to  do  a  good  job;  but  in  rough- 
ing out,  the  wheel  will  stand  some  crowding  and  still  be  true 
enough  to  get  the  stock  off  rapidly.  If  you  rough  all  the 
pieces  first,  when  you  come  to  finish  them  they  will  be  round 
and  clean,  and  as  you  have  only  one  or  two  thousandths  to 
take  off  each  piece  the  wheel  will  easily  stay  in  good  shape 
to  finish  a  dozen  shanks.  Use  plenty  of  water  at  all  times 
as  it  keeps  the  work  cool  and  helps  to  keep  the  wheel  clean." 

"Thank  you,"  said  Jim,  "I'll  do  it  that  way." 

Jim  got  the  shanks  ground  in  reasonably  good  time,  and 
in  the  meantime  he  watched  a  man  that  was  sharpening  some 
end  mills  in  a  machine  like  the  one  that  Mr.  Corbin  had  told 
him  to  use  for  that  purpose,  and  he  saw  him  take  a  mill  out 
of  the  machine  after  he  had  ground  two  or  three  teeth  and 
hold  the  mill  up  to  the  light  with  a  scale  across  the  teeth. 
Going  over  to  him  he  asked  him  why  he  did  that. 

"I  do  that  to  see  if  I  have  the  right  clearance."  said  he. 

Jim  picked  up  a  mill  that  he  had  not  ground  yet  and  held 
it  up  to  the  light,  using  his  scale  as  a  straightedge,  as  he 
had  seen  him  do.  "Oh,"  said  Jim,  "you  grind  the  teeth  at  an 
angle  with  the  face  that  will  show  clearance  when  the  scale 
rests  on  the  tooth  following  it."     (See  Fig.  1.) 

"No!  I  don't!  That  gives  too  much  clearance.  Here  try  this 
one,"  he  said,  handing  him  one  that  he  had  just  ground. 

Jim  held  the  scale  on  that  and  saw  that  it  looked  altogether 
different;  in  fact,  it  did  not  look  to  him  as  if  it  had  any 
clearance  at  all. 

"Why,  on  this  one  the  scale  does  not  even  touch  the  follow- 
ing tooth.     Surely,  that  is  not  clearance  enough." 

"Yes  it  is,"  said  he.  "As  long  as  the  distance  from  the  cut- 
ting edge  of  the  following  tooth  (A,  Fig.  2)  to  the  scale  is 
less  than  the  distance  from  the  scale  to  the  tooth  in  front 
(B.  Fig.  2),  you  have  clearance." 

"But  why  was  this  mill  ground  like  this?"  said  Jim,  point- 
ing to  the  mill  he  had  first  picked  up. 

"Some  fellows  have  a  wTong  idea  as  to  the  amount  of  clear- 
ance needed,  and  that  mill  was  not  inspected  after  it  was 
ground.  It  has  altogether  too  much  clearance;  there  is  no 
support  to  the  cutting  edge,  and  the  result  is  that  it  will  get 
dull  before  it  will  do  half  the  work  it  should.  Let  me  take 
that  flexible  scale  of  yours  and  I  will  show  you.  There!"  said 
he,  now  you  can  see  the  actual  clearance  it  has  when  at  work." 
(See  Fig.  3.) 

"Yes,"  said  Jim,  "that  does  look  like  too  much." 

"Now  try  the  one  here  that  I  have  just  ground.  See  the 
difference?  And  there  is  plenty  of  clearance,  too."  (See 
Fig.  4.) 

"I  see  that  there  is  now,  but  at  first  I  was  inclined  to  think 
that  you  were  joking  with  me.  I  have  been  sent  for  left-hand 
monkey  wrenches,  and  to  the  blacksmith  to  get  file  teeth 
drawn  out,  and  on  other  fools' errands,  until  now  when  I  see 
or  hear  somolhing  that  does  not  look  just  right  at  first,  I  am 
like  the  man  from  IMlssourl — I  'have  to  be  shown.'  Well,  I 
have  got  those  shanks  about  ground,  and  the  next  thing  Is  to 
grind  the  teeth.     I  suppose  that  I   will  have  to  set  that  nm- 
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chine  up  as  you  have  this  one." 

"No,  I'll  be  through  here  in  a  few  minutes  and  you  can 
have  this  one.  That  one  is  all  set  up  for  grinding  the  teeth 
on  the  ends  and  I  will  finish  my  job  in  that.  It  will  save  us 
both  work." 

Jim  wiped  off  the  grinder  and  returned  the  gage  and  dia- 
mond to  the  tool-room  and  then  started  in  to  grind  the  teeth. 
As  the  machine  was  all  set  up  he  had  no  trouble  at  first,  and 
he  remarked  to 'his  friend  on  the  other  machine  that  "it  was 
not  such  a  very  difficult  job  to  grind  cutters." 

"No,  the  most  important  part  is  to  get  the  clearance  right 
and  keep  them  straight.  If  they  are  not  straight  it  is  diffi- 
cult to  do  accurate  work  with  them." 

"What  is  the  best  way  to  tell  if  they  are  straight?" 

"Oh,  just  measure  each  end  with  your  micrometer  and  keep 
them  within  a  half  a  thousandth  or  so  of  the  same  size." 
Then  as  his  job  was  finished  he  gathered  up  his  work  and 
tools  and  went  away. 

Jim  got  a  two-inch  micrometer  and  went  over  the  mills  he 
had   ground   and   found   that   they   were   pretty   straight.     He 


Figs.  5  and  6.    Incorrect  and  Correct  Methods  of  setting  Tooth-rest 

had  only  two  more  to  grind  the  side  teeth  on,  and  one  of 
them  was  the  one  that  he  had  made  the  mistake  on  when  he 
was  milling  it  up.  He  put  it  in  and  started  to  grind  it  when 
he  noticed  that  on  one  of  the  teeth  the  wheel  did  not  cut 
at  all,  while  it  took  a  good  cut  off  the  others.  He  saw  at 
once  that  something  was  wrong,  and  as  John  was  still  work- 
ing on  the  surface  grinder  he  took  the  mill  to  him  and  asked 
him  what  was  the  trouble.  John  looked  at  the  mill  and 
said,  "Your  machine  is  not  properly  set  up." 

"Why,  it  is  just  as  that  man  who  left  a  few  minutes  ago 
T\-as  using  it,  and  he  seemed  to  think  it  v,  as  all  right." 

"Well,  I  suppose  it  is  all  right  for  mills  on  which  the  teeth 
are  evenly  spaced,  still  I  would  rather  have  it  set  differently 
if  I  were  using  it,  and  not  take  any  chances." 

"What  is  wrong  about  it?" 

"The  finger  which  you  use  to  index  with  should  bear  against 
the  same  tooth  that  you  are  grinding  (See  Fig.  6)  and  not 
on  the  opposite  side,  as  it  is  now.  (See  Fig.  5.)  With  the 
finger,  or  stop,  resting  against  the  tooth  you  are  grinding,  all 
the  teeth  stand  in  the  same  position  in  relation  to  the  wheel 
while  they  are  being  ground;  while  if  it  rests  against  any 
other  tooth  any  inaccuracy  in  the  spacing  of  the  teeth  makes 
an  error  in  grinding.  Of  course,  ordinarily  the  teeth  of  mills 
are  properly  indexed  and  it  would  make  little  difference,  but 
you  will  occasionally  find  a  case  like  the  mill  you  have  here, 
and  also  cases  where  the  face  of  the  teeth  have  been  ground 
free  hand,  especially  saws,  etc.,  where  it  becomes  necessary  to 
grind  new  teeth  because  the  old  ones  were  worn  too  short 
to  work  good,  and  in  such  cases  it  is  impossible  to  grind  the 
mills  or  saws  so  that  they  will  work  good  unless  the  tooth 
that  is  being  ground  is  the  one  that  rests  on  the  index  finger." 

"I  wonder  why  that  man  did  not  say  something  about  that? 
He  seemed  to  be  a  pretty  good  fellow." 

"Probably  he  did  not  think  that  any  of  your  mills  had 
irregular  spacing;  or  it  may  be  that  he  never  took  notice  of 
that  feature.  No  one  man  knows  all  about  this  business,  you 
know.  We  all  have  our  failings  and  are  never  too  old  to 
learn  something  new  to  us  and  old  to  the  other  fellow.  I 
have  seen  grinding  machines  put  on  the  market  by  some  of 
our  most  reputable  machine  builders,  so  designed  that  it  was 
Impossible  to  get  the  index  finger  underneath  a  cutter  in  the 


proper  position.  Still  it  is  easy  to  demonstrate  that  it  must 
be  there  to  do  good  work." 

Jim  changed  the  machine  by  putting  the  arm  that  holds 
the  finger  into  the  binding  socket  from  the  bottom,  then  on 
re-grinding  the  mill  he  found  that  it  acted  differently.  But 
on  measuring  the  mill  up  with  his  micrometer  he  found  that 
the  tooth  that  was  off  in  the  indexing  was  apparently  small, 
and  he  asked  John  the  reason  for  that. 

"That  is  all  right,"  said  John.  "It  is  small  because  the  two 
teeth  you  are  measuring  are  not  exactly  opposite  each  other. 
If  you  had  means  of  measuring  the  radius  of  each  tooth,  you 
would  very  likely  find  them  all  the  same.  If  you  doubt  it, 
put  the  mill  on  the  lathe  centers,  clamp  an  indicator  in  the 
tool-post  and  revolve  the  mill  slowly  by  hand  with  the  indi- 
cator just  registering  zero  as  the  cutting  edge  of  the  tooth 
passes  it  and  you  will  probably  find  that  all  of  the  teeth  are 
of  the  same  height." 

"I  think  I  understand  what  you  mean,"  said  Jim,  and  he 
went  back  to  his  machine  and  finished  up  his  other  mill, 
after  which  he  called  John  over  and  asked  him  if  the  other 
machine  was  properly  set  up  to  grind  the  teeth  on  the  ends. 
John  looked  it  over  and  said,  "I  think  it  is,  but  we  can  tell 
better  by  putting  a  mill  in  and  grinding  it.  There  are  two 
things  to  look  after  in  grinding  the  teeth  on  the  end  of  a 
mill.  One  is  to  get  the  proper  clearance  and  the  other  is  to 
be  sure  that  the  center  of  the  mill  is  not  higher  than  the  out- 
side. If  the  center  is  high  it  will  not  leave  an  even  surface 
when  at  work;  that  is,  if  you  were  milling  a  plain  surface 
on  which  it  was  necessary  to  take  several  cuts  side  by  side 
you  would  find  that  the  center  of  each  cut  would  be  low,  leav- 
ing furrows  on  your  work;  while  if  the  center  was  low  this 
would  not  occur,  so  you  see  it  would  be  better  to  have  the 
center  of  a  mill  a  little  low,  if  anything." 

"How  do  you  tell  when  it  is  low?" 

"By  holding  a  straightedge  across  the  two  teeth  that  are 
opposite  each  other  and  noting  that  there  is  light  underneath 
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Fig.  7.    Test  Piece  used  to  set  Grinder  Table  Straight,  prior  to  Internal  Grinding 

the  straightedge  in  the  center  of  the  mill.  Or,  in  case  of  an 
odd  number  of  teeth,  by  rubbing  the  end  of  the  mill  on  a 
plain  surface  on  which  you  have  rubbed  a  thin  coat  of  Prus- 
sian blue,  then  if  the  mill  is  properly  ground  the  blue  should 
show  on  the  outer  edges  of  the  teeth  and  very  little,  if  any, 
in  the  center.  You  very  seldom  find  mills  with  an  odd  num- 
ber of  teeth,  however,  as  it  is  difficult  to  measure  the  diam- 
eter of  such  mills,  and  unless  it  is  necessary  for  some  special 
purpose,  they  are  not  made.  This  machine  seems  to  be  all 
right,  but  a  coarser  wheel  would  be  better,  as  this  one  is  so 
fine  that  you  are  liable  to  burn  the  teeth  if  you  are  not 
careful." 

"What  do  you  mean  by  burning  the  teeth?" 

"Why,  drawing  the  temper  from  them.  I  don't  suppose 
that  it  would  be  possible  to  burn  steel  in  the  way  that  it 
could  be  burned,  or  overheated,  in  a  blacksmith's  fire,  by 
grinding.  It  is  just  an  expression  that  machinists  and  tool- 
makers  have  coined  for  their  own  use  and  means  heating  the 
steel  by  grinding  until  its  temper  has  been  drawn.  You  will 
be  able  to  notice  it  by  the  outer  edge  of  the  teeth  turning 
blue." 

"It  seems  queer  to  me,"  said  Jim,  "that  this  high-speed 
steel,  which  will  remove  chips  of  a  blue  color,  could  be  in- 
jured by  drawing  the  temper  to  a  blue  color." 

"Well,  to  tell  the  truth,  it  does  to  me  also,  and  I  am  unable 
to  explain  why  it  is  so,  but  I  do  know  that  a  great  many 
brands  of  steel  will  not  stand  it.  There  are  some  brands  of 
high-speed  steel  that  the  makers  claim  cannot  be  injured  by 
heating  on  a  grindstone  or  emery  wheel,  but  I  never  saw  any 
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that  was  Improved  by  it,  and  I  would  much  iathi>r  bo  on  the 
safe  side  because  steel  on  which  the  temiu-v  would  not  be 
affeited  win  generally  crack  and  check  until  llio  cutting  edge 
would  crumble  away  .under  a  cut." 

"But  why  is  a  coarse  wheel  less  liable  to  lieat  a  tool  or 
cutter  than  a  fine  one?" 

"A  wheel  for  grinding  metals  is  built  up  ot  numerous  parti- 
cles of  abrasive  material  held  together  by  a  bond,  or  cement, 
and  in  a  \va»  could  bo  likened  to  a  milling  cutter,  as  it 
actually  cuts  chips  off.  tliough,  of  course,  they  are  very  small 
and  cannot  be  recognized  as  chips  except  under  a  strong 
uiaguifying  glass.  Now  if  you  were  to  use  a  milling  cutter 
« ith  very  fine  teeth  and  force  It  to  take  all  the  cub  it  could, 
each  tooth  would  cut  until  the  space  in  front  of  it  was  full 
of  metal  when  it  could  cut  no  more;  then  it  it  were  not  yet 
free  to  discharge  this  metal,  or  had  not  passed  over  its  cut, 
it  would  have  to  carry  the  metal  along  rubbing  hard  against 
the  work  until  it  could  get  rid  of  it.  By  this  time  perhaps 
the  metal  is  jammed  in  so  hard  that  it  sticks  fast,  and  when 
the  tooth  comes  around  again  it  is  already  full  and  can  only 
rub  past  the  work,  causing  much  more  heat  than  it  would  if 
it  could  cut.  On  the  other  hand,  take  a  coarse  cutter  and 
there  is  plenty  of  room  for  the  chips,  and  each  tooth  can  cut 
all  the  time  that  it  is  in  contact  with  the  work  without 
crowding  the  space  full  of  chips.  It  is  the  same  way  with 
emery,  or  abrasive,  wheels;  the  coarse  ones  are  adapted  to 
remove  metal  fast  w^ithout  generating  much  heat,  while  the 
fine  ones  are  more  for  putting  a  smooth  finish  on  work,  but 
they  must  not  be  crowded  or  the  teeth  will  become  full  and 
the  wheel  will  rub  along  instead  of  cutting  freely." 

Jim  finished  all  the  grinding  on  the  mills  and  took  them 
to  Mr.  Corbin,  who  looked  them  over  and  pronounced  it  a 
good  job.  "Now,"  said  Mr.  Corbin,  "your  surfacing  mills  are 
ready  to  be  ground,  and  that  will  finish  them.  Take  them 
over  to  the  same  machine  that  you  used  to  grind  the  shanks 
on  the  end  mills.  You  will  find  a  chuck  over  there  that  will 
fit  on  the  spindle  of  the  head-stock;  put  that  on  instead  of 
the  driver,  unlock  the  spindle  so  that  it  can  turn,  and  shift 
the  belt  onto  the  pulley  that  is  fixed  to  the  spindle;  then 
you  can  chuck  the  mills  and  grind  the  inside  the  same  as 
you  would  bore  them  out  in  a  lathe.  There  is  an  internal 
grinding  attachment  for  the  machine  and  you  can  get  some 
one  of  the  men  that  is  working  over  there  to  show  you  how 
it  is  set  up,  as  I  have  not  the  time  now.  I'll  be  over  after  a 
while  and  see  how  you  are  getting  on." 

Jim  carried  his  work  to  the  machine,  put  on  the  chuck  and 
chucked  one  of  the  mills;  then  he  asked  John  about  the  in- 
ternal grinding  attachment.  John  pointed  it  out  to  him,  and 
told  him  that  to  put  it  on  the  machine  he  would  have  to 
remove  the  wheel  from  the  main  spindle  and  mount  a  pulley, 
which  he  showed  him,  in  its  stead;  then  turn  the  spindle 
head  around  and  mount  the  attachment  on  the  support  pro- 
vided for  it  and  connect  the  spindle  of  the  attachment  to  the 
main  spindle  by  a  belt.  "Did  you  set  the  machine  straight 
before  you  chucked  your  mill?"  asked  John 

"No,"  said  Jim. 

"Well,  you  will  find  it  a  rather  difficult  job  to  get  it  straight 
unless  you  do  it  first." 

"I  don't  know  how  to  get  it  straight  other  than  to  set  the 
graduations  at  zero." 

"Here  in  this  cupboard  is  a  piece  of  steel  that  we  use  for 
that  purpose.  (See  Fig.  7.)  Take  your  mill  out  of  the  chuck 
and  put  this  in  instead,  catching  it  by  the  small  straight  end; 
set  it  as  true  as  you  can  and  then  take  a  cut  off  the  two 
disks.  When  you  have  the  table  set  so  that  your  cut  leaves 
both  disks  the  same  size,  using  a  micrometer  to  measure 
with,  the  machine  will  be  set  to  grind  a  straight  hole.  It 
you  chuck  the  piece  pretty  true,  you  can  get  it  nearly  straight 
by  noticing  on  which  disk  the  wheel  throws  off  the  most 
sparks,  and  changing  the  table  accordingly.  Leave  the  big 
wheel  on  the  spindle  until  you  get  the  table  set  straight,  as 
it  will  cut  faster  than  the  small  one.  When  you  are  ready 
to  put  on  the  attachment,  let  me  know  and  I  will  help  you 
to  get  things  right." 

Jim  got  the  machine  straight  in  a  short  time  and  then 
removed  the  wheel  and  made  the  other  changes  thai  John 
had   mentioned;    then   he  called   him  over  and  asked    him   it 


lie  liad  things  right. 

"Yes,  I  think  so,"  said  John,  "but  you  will  have  to  get  a 
new  wheel,  as  that  one  is  about  worn  out.  Tell  the  stock- 
keeper  that  you  want  a  wheel  for  internal  work,  it  Mr.  Cor- 
bin does  not  specify  it  on  the  order.  You  will  probably  have 
to  turn  it  down  witli  a  diamond  until  it  is  small  enough  to  go 
In  the  hole,  as  the  wheels  to  fit  this  fixture  do  not  come  less 
than  V/2  inch  in  diameter." 

"How  would  you  chuck  the  mills?"  asked  Jim;  "true  with 
the  outside  or  inside?" 

"True  with  the  outside  first;  then  watch  wlion  you  start 
grinding  and  if  the  hole  runs  out  so  that  there  is  danger  of 
it  not  cleaning  up,  chuck  it  so  that  it  will,  leaving  the  outside 
as  true  as  you  can." 

"But  how  can  you  tell  that  it  is  going  to  clean  up  before 
it  is  finished?" 

"Well,  until  you  get  enough  ground  out  so  that  you  can 
measure  the  diameter  of  the  hole,  or  until  the  cut  covers 
more  than  half  of  the  circumference  in  some  one  place,  it  is 
simply  a  matter  of  judgment;  but  after  that  it  is  a  simple 
matter  that  is  familiar  to  most  lathe  hands.  Measure  the 
diameter  of  the  hole  as  the  cut  leaves  it  and  subtract  this 
size  from  the  finished  diameter;  the  difference  is  the  amount 
of  stock  on  both  sides  of  the  hole.  Divide  the  difference  by 
two  and  add  the  result  to  the  size  of  the  hole  as  it  measures; 
set  a  pair  of  common  inside  calipers  to  this  size,  using  an 
outside  micrometer  to  set  them  to;  then  if  there  is  no  place 
in  the  hole  that  the  inside  calipers  will  not  touch,  the  hole 
will  clean  up.  For  instance,  suppose  you  grind  out  one  of 
the  holes  so  that  you  can  measure  the  diameter  of  your  cut, 
and  then  set  a  pair  ot  inside  calipers  so  that  you  can  just 
feel  a  touch  with  both  legs  resting  against  a  ground  surface; 
then  set  an  outside  micrometer  to  the  inside  caliper  so  that 
you  can  get  the  same  touch  as  you  did  in  the  hole,  read  the 
micrometer  and  find  that  you  have  ground  the  hole  to,  say, 
1.242  inch  diameter.  The  hole  is  to  be  1.250  inch  when  fin- 
ished; then  1.250  —  1.242  =  O.OOS  inch  stock  still  to  be  re- 
moved. 0.008  ^  2  =  0.004;  1.242  +  0.004  =  1.246.  Set  your 
outside  micrometer  to  this  size  and  set  your  inside  calipers 
so  that  you  get  a  light  touch  on  the  micrometer;  then  with 
the  inside  calipers  measure  the  hole,  and  if  you  find  no  spot 
where  the  calipers  are  free,  the  hole  will  finish  all  right. 
You  want  to  be  careful  though  that  the  wheel  is  cutting  full 
size  when  you  take  the  cut  that  you  measure  from,  for  if  it 
should  spring  away  from  its  cut  for  a  thousandth  or  so  your 
measurements  would  be  oft.  It  is  best  to  have  apparently  a 
couple  of  thousandths  to  come  off  the  lowest  spot;  then  you 
are  sure.  You  will  find  that  internal  grinding  is  different 
from  outside  work,  especially  in  small  holes.  It  is  necessar- 
ily a  much  slower  job  and  cannot  be  crowded  if  you  expect 
to  do  good  work." 

"Do  you  use  water?"  asked  Jim. 

"No.  On  outside  work  water  washes  the  grindings  away 
and  helps  to  keep  the  wheel  clean  while  the  reverse  is  the 
case  with  inside  work.  However,  it  is  a  good  idea  to  cool  the 
work  with  water  before  trying  in  a  plug  or  hardened  and 
ground  sizer;  for  if  the  work  was  warm  and  you  inserted  a 
cold  sizer  that  would  just  go  in,  unless  you  were  pretty  quick 
in  pulling  it  out  again,  it  would  be  very  likely  to  stick,  as 
the  hole  would  close  in  and  the  sizer  expand,  on  coming  in 
contact  with  each  other." 

Jim  got  on  pretty  well  with  his  work  and  had  a  couple  ot 
the  holes  ground  when  Mr.  Corbin  came  to  see  how  he  was 
getting  on.  "You  seem  to  be  going  at  it  all  right,"  said  Mr. 
Corbin. 

"The  credit  for  that  is  due  to  Mr.  Cary,  there,  who  showed 
me  how  to  go  about  it.  'Where  will  I  grind  the  ends?"  asked 
Jim. 

"On  this  same  machine.  There  is  an  expanding  arbor  that 
fits  the  spindle  in  the  place  of  the  center;  put  that  in  and 
loosen  the  nuts  that  clamp  the  headstock  and  swing  it  around 
so  that  the  graduations  read  90  degrees,  and  clamp  it  fast 
again.  Then  slip  one  of  your  mills  on  the  arbor  and  secure 
it  by  tightening  the  screw  In  the  end  of  the  arbor;  take  off 
the  internal  attachment  and  put  the  big  wheel  back  on  the 
spindle,  then  you  can  back  the  wheel  away  until  It  will  clear 
the  mill,  set  the  slops  so  that  one  reverses  the  travel  of  (he 
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wheel  at  the  center  and  the  other  at  the  outside.  Let  your 
cut  come  on  the  side  of  the  mill  that  Is  traveling  upward. 
The  mills  should  be  ground  so  that  they  are  square  across 
the  ends,  or  if  anything  a  very  little  concave.  When  you  get 
the  ends  ground  you  can  grind  the  teeth  on  the  cutter  grinder 
that  you  used  to  grind  the  end  mills  on."  With  that  Mr. 
Corbin  left  Jim  to  himself  again. 

Jim  got  the  holes  all  ground  out  and  the  machine  set  up 
to  grind  the  ends.  As  he  started  in  to  grind,  however,  he 
found  that  the  head  was  not  set  quite  right  to  get  the  ends 
square,  and  he  made  several  efforts  at  re-setting  it  without 
much  better  results.  John  noticed  him  and  coming  up  said, 
"Leave  the  head  clamped  as  it  is  and  make  any  other  adjust- 
ment you  wish  by  changing  the  whole  table  the  same  as  you 
•would  if  you  were  grinding  a  taper.  The  screw  adjustment  on 
the  table  is  much  more  sensitive  and  it  is  no  trouble  to  move 
It  as  little  as  you  like.  You  want  to  be  sure  and  keep  your 
wheel  clean  at  all  times  so  that  it  cuts  and  does  not  glaze  the 
work  by  rubbing.  Glazing  seems  to  set  up  a  strain  in  the 
metal;  sometimes  enough  to  burst  the  mill  lengthwise.  I 
iDroke  two  mills  myself  in  this  manner  before  I  found  out  the 
•cause;  the  tool  hardener  got  the  blame  for  it,  and  at  the  time 
I  thought  he  was  to  blame,  but  I  have  learned  since,  from  ex- 
t)erience  and  observation,  that  It  was  my  fault.  I  have  seen 
several  mills  that  broke  during  the  grinding  operation  or 
shortly  after,  and  all  that  I  ever  saw  had  a  smooth  glazed  sur- 
face and  under  close  examination  would  show  numerous  small 
checks  all  over  the  glazed  part.  I  never  like  to  see  a  smooth 
glassy  surface  on  hardened  and  ground  work  unless  it  is  ob- 
tained by  lapping,  and  if  such  surfaces  are  afterward  lapped 
they  will  generally  show  up  more  irregular  than  one  obtained 
with  a  sharp  wheel.  In  thin  work  such  as  saws,  templets, 
etc.,  if  the  wheel  is  allowed  to  glaze,  or  even  approach  that 
condition,  the  work  is  sure  to  buckle." 

"Is  it  much  of  a  job  to  grind  the  spiral  teeth  on  these  mills?" 
asked  Jim. 

"No,"  said  John,  "it  is  an  easy  matter.  The  only  difference 
in  grinding  straight  and  spiral  teeth  is  that  for  spiral  teeth 
the  index  finger  is  secured  in  a  fixed  position  in  front  of  the 
wheel;  then  when  the  mill  is  pushed  by  the  wheel,  the  face 
of  the  tooth  resting  on  the  finger,  v/hicn  does  not  move,  causes 
the  mill  to  turn  just  the  same  as  It  did  when  the  teeth  were 
cut.  The  top  of  the  finger  should  be  rounded  slightly  so  that 
the  face  of  the  tooth  bears  on  tbe  center  of  it.  The  wheel 
should  be  trued  off  so  that  that  there  is  only  a  narrow  cutting 
surface,  and  the  finger  should  be  wide  enough  to  allow  the 
tooth  to  rest  on  It  before  the  wheel  begins  to  cut,  which  should 
be  when  the  end  of  the  mill  approaching  the  wheel  reaches 
the  highest  portion  of  the  rounded  end  of  the  finger. 

"How  do  you  hold  the  cutter?" 

"You  can  either  put  in  on  a  solid  arbor  between  centers,  or 
there  is  a  hollow  arbor  for  that  machine  with  stepped  collars 
to  fit  the  standard  sized  holes  in  cutters;  this  arbor  slides  on 
a  round  bar  that  may  be  mounted  in  a  fixed  position  in  front 
of  the  wheel.  This  latter  method  is  the  best  as  there  is  no 
possibility  of  getting  one  end  of  the  mill  you  are  grinding 
smaller  than  the  other,  in  fact,  nothing  but  straight  mills  can 
lie  ground  in  this  way.  Well ;  I  have  got  my  job  over  here 
finished  and  I'll  have  to  pick  up  and  leave.  If  you  run  into 
anything  you  can't  master,  let  me  know  and  I'll  do  my  best  to 
help  you  out." 

"Thanks,"  said  Jim.  "I  think  I  ought  to  be  able  to  finish 
up  this  job  without  bothering  anyone  any  more." 


As  photographs  are  becoming  more  and  more  commonly 
used  as  evidence  in  legal  cases,  the  Engineering  Record  calls 
attention  to  the  necessity  of  having  photographs  thoroughly 
identified.  Engineers  and  contractors  who  make  a  practice 
of  taking  photographs  as  matters  of  record  would  do  well  to 
have  some  independent  representative  present  at  the  time 
each  photograph  is  taken,  so  that  he  could  go  on  the  witness 
stand  and  testify  that  the  views  were  taken  in  his  presence 
and  correctly  represent  the  conditions  on  the  dates  when  they 
were  taken.  Unless  some  such  plan  is  followed  the  court  may 
refuse  to  accept  photographs  as  evidence  on  the  ground  that 
ihey  are  not  properly  authenticated. 


TOOLS  FOR  DRAWING  SEAMLESS  AUTO- 
MOBILE LAMP  HOODS 

WILLIAM  A.    PAINTER- 

The  drawing  dies  and  punches  for  drawing  a  rectangular 
hood  for  automobile  lamps,  in  one  piece,  are  illustrated  here- 
with. The  advantage  of  a  one-piece  hood  over  the  regulation 
built-up  and  riveted  one  is  the  convenience  in  cleaning,  there 
being  no  seams  or  rivet  heads  to  catch  the  rouge,  clean- 
ing compound  or  polishing  cloth;  in  addition,  the  hood  has 
more  pleasing  lines  and  greater  accuracy  can  be  obtained. 

A  rectangular  shell  or  drawing  is  more  difficult  to  produce 
than   a  circular  one,  especially  where  the  corners  or  angles 


Fig.  1.    Punches  and  Dies  for  Rectangular  Lamp-hoods  and  the  Stock  Before 
and  After  the  Drawing  Operations 

have  to  be  sharp,  as  the  rapid  flow  of  metal  to  the  corners, 
when  reducing  from  the  flat,  being  out  of  proportion  to  the 
rest  of  the  area,  has  a  tendency  to  clog  and  tear  the  metal. 
This  hood  is  made  of  brass,  and  measures  1  7/8  inch  deep  and 
414  inches  by  iy^  inches  across  the  sides;  it  is  made  from  a 
round  blank  A  (Fig.  1),  the  quantity  not  warranting  a  special 
blanking  die  attached  to  the  drawing  die. 

The  shell  is  drawn  in  two  operations.  Two  dies  of  the  same 
size  are  used,  except  that  the  drawing  edges  of  the  first  die 
are  rounded,  while  the  second  one  is  sharp.  Tlie  cast  iron 
shoes  or  holders  are  duplicates,  and  are  made  for  a  double- 
action  press.  The  first  drawing  operation  is  made  in  die  D, 
which  is  set  in  the  holder  in  place  of  die  C,  which  Is  the 
finishing  die.     The  sleeve  B  is  used  in  both  operations.  The 


Fig.  2. 


Protective  Shields  used  for  Local  Hardening  and  Dies 
■with  Shields  in  Place 


blank  A  is  held  in  place  on  die  D  by  spring  gage-pins,  dif- 
ferent holes  being  used  for  different  depths  of  hoods.  After 
the  first  operation,  the  flange  on  the  shell  is  nearly  rectangular 
in  form,  as  shown  at  G.  The  flow  of  metal  to  the  corners  is 
also  shown,  proving  that  a  circular  blank  is  the  correct  shape, 
and  not  a  rectangular  one,  as  this  shape  would  not  draw 
at  all. 

The  rounded  punch  F  for  the  first  operation  and  also  the  one 
shown  at  E  for  the  second  operation  are  both  vented  by  holes 
and  cross  channels;  the  object  of  this  is  to  prevent  the  punch 
from  drawing  the  finished  shell  upward  by  suction  on  the  re- 
turn stroke  of  the  press.  The  holes  alone  would  not  be  of  any 
advantage,  as  the  sheet  metal  would  cling  to  them  and  stop 
the  passage  of  air,  but  with  the  channels  this  is  overcome. 

The  first  operation  draws  the  shell  to  within  3/16  inch  of 
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full  (leiUli.  The  shells  are  then  annealed,  and  the  sharp 
draw-punch  E  and  the  die  C  are  put  in  the  press.  The  shell 
enters  the  die  and  rests  on  its  tlange,  and  is  held  hy  a  sleeve 
while  the  punch  enters.  This  operation  sharpens  the  edges 
only,  as  the  drawing  of  the  metal  has  been  accomplished  In 
the  first  drawing  die.  The  partly  completed  hood  is  shown 
at  H.  while  different  views  of  the  finished  hood  are  shown 
at  J  and  K. 

The  dies  and  the  sleeve  arc  hold  in  place  by  six  halt- 
Inch  square-head  screws.  The  cast  iron  holders  are  bored 
straight  to  fit  the  dies,  which  are  beveled  five  degrees  in  the 
center  of  the  rim,  leaving  about  5/lG  inch  of  straight  surface 
at  the  top  and  bottom  as  shown  at  C,  Pig.  2.  This  straight  sur- 
face is  an  easy  fit  in  holders  A  and  B  so  that  the  dies  can  be 
revolved  when  the  screw's  are  loosened;  the  object  of  this  is 
to  permit  first  tightening  the  punch  on  the  thread  of  the 
plunger  when  setting  up  tools,  without  regard  to  the  relative 
positions  of  the  die  and  sleeve.  When  a  shell  is  put  in  the 
die  and  the  bed  is  set  to  match  the  screws  in  the  bolster, 
if  the  die  is  fi-ee  it  can  be  revolved  until  it  matches  the  punch; 
the  punch  is  then  entered  into  it  and  all  screws  are  tightened. 
This  operation  is  repeated  on  the  sleeve  or  pad,  and  it  elim- 
inates packing  the  punch  with  washers  to  make  it  line  with 
the  die,  as  well  as  the  risk  of  the  punch  jarring  loose  and 
breaking  the  die  or  sleeve. 

These  dies  were  hardened  by  my  local  hardening  process,  as 
the  shape  and  angles  of  the  disks  would  make  it  a  hazardous 
•operation  to  harden  them  in  the  regular  way.  [For  a  descrip- 
tion of  this  hardening  process  see  Mr.  Painter's  article  on 
Local  Hardening  and  Tempering,  August,  1908. — Editor.]  The 
dies  are  9%  inches  in  diameter,  1%  inch  thick,  and  only  IVi 
inch  from  the  corners  of  the  rectangular  hole  to  the  outside, 
so  that  the  strain  in  hardening  would  be  at  these  sharp 
corners. 

The  face  of  the  die  with  one  of  the  steel  covers  used  in  the 
local  hardening  process  In  place  is  shown  at  D.  The  back  of 
another  die  when  covered  to  within  V2  inch  of  the  square  hole 
is  shown  at  E.  There  are  four  %-inch  holes  in  this 
cover  to  equalize  the  cooling.  The  covers  for  die  V  are 
shown  at  F  and  G.  These  are  the  same  as  those  shown 
in  place  at  D  and  E.  The  thickness  of  the  stock  from  which 
these  covers  are  made  is  0.025  inch.  The  band  G  is  slit  with 
shears  and  held  together  with  rivets. 

These  dies  were  heated  in  a  gas  oven  and  then  dipped  in 
clear  water.  They  did  not  shrink  or  warp,  and  have  been 
used  for  drawing  thousands  of  hoods.  The  punches  H  and  L 
have  machine  steel  bodies  and  tool  steel  working  ends.  The 
ends  are  hardened  on  the  outside  only,  sheet  steel  being  ap- 
plied to  the  back  of  them  wheu  hardening.  All  these  covers 
were  put  on  before  heating  the  parts  and  were  dipped  with 
them.  The  temper  was  drawn  to  a  light  straw  color  after  the 
covers  were  removed.  *     *     * 

At  a  recent  exhibit  of  gas  appliances  in  New  York,  certain 
power-driven  machinery  was  shown,  having  exposed  bevel 
and  sprocket  wheels  in  operation.  To  prevent  accidents  to 
visitors,  they  were  protected  with  wooden  shields,  sufficiently 
to  keep  the  inquisitive  sightseer  out  of  harm's  way.  In 
regular  manufacturing  use,  however,  we  infer  that  these  poten- 
tial instruments  of  accident  are  absolutely  unguarded,  so  far 
as  the  maker  has  provided.  The  extra  cost  of  providing  effi- 
cient gear  guards  would  perhaps  be  two  or  three  dollars  at 
the  most.  What  is  the  use  of  saving  a  few  cents  where  the 
saving  may  mean  the  loss  of  a  finger,  hand  or  arm?  Even 
if  the  humanitarian  aspect  is  ignored,  it  is  poor  business 
policy  of  the  user  to  let  such  man-traps  exist,  and  he  has 
a  right  to  expect  the  manufacturer  to  supply  his  machines 
guarded  in  all  respects  where  possible.  Damage  suits  are 
ugly  affairs;  the  defendant  is  beaten  even  if  he  wins  because 
the  ill-will  and  hatred  engendered  will  cost  him  much  in 
the  end.  *     h,     « 

The  value  of  the  imports  of  machine  tools  to  Hungary, 
according  to  recently  published  statistics,  amounted  in  1907 
to  about  $900,000.  Machines  to  a  value  of  about  $500,000  were 
imported  from  Austria,  $325,000  from  Germany,  and  only  $58,- 
OiiO  from  the  United  States,  Recent  developments  show  that 
Hungary  offers  a  lair  field  tor  the  machine  tool  trade. 


YOUNG  BRAINS  AND  OLD 

A.    B.  ATKINSON" 

It  goes  without  saying  that  the  young  man  has  a  better 
chance  to-day  than  the  old  chap  who  has  passed  fifty,  and 
w  hen  you  get  i)ast  the  latter  age,  woe  be  unto  you  if  you  lose 
your  job.  It  doesn't  seem  to  matter  very  much  that  our 
grandfathers  took  more  stock  in  age  than  in  youth  and 
looked  upon  the  man  under  thirty  as  of  little  real  account  in 
the  business  and  manufacturing  world.  Age  meant  maturity 
of  judgment,  and  one  couldn't  be  sure  of  himself  much  under 
fifty.   So  they  put  out  their  sign  of  "Slow  and  Sure." 

Now  we  have  reversed  conditions,  and  every  shop  and 
business  concern  is  picking  up  the  young  man  and  dropping 
the  old.  Of  course  some  old  codgers  can't  be  shelved.  They 
simply  bob  up  smilingly  and  get  there  just  the  same.  Never- 
theless, the  old  sign  has  been  reversed,  and  we  read  the 
warning,  "Young  men  wanted;  no  old  men  need  apply." 

Well,  of  course,  that's  all  right  if  everybody  believes  that  a 
man  of  fifty  has  lost  his  usefulness  and  is  chiefly  good  for 
holding  down  cheap  jobs  that  an  office  boy  fresh  from  school 
could  do  as  well;  but  sometimes  the  "Oslerizing"  process  may 
be  carried  a  bit  too  far.  I  suppose  I  am  particularly  interested 
In  it  because  of  the  story  about  "Old  Si  Smith,"  which  I 
related  in  a  recent  number  of  Machinery,  and  of  another  lit- 
tle experience  of  "Pop"  Lester's,  who  took  his  medicine  like 
a  man  and  then  got  cured  of  the  "old  age  delusion." 

"Pop"  was  superintendent  of  the  big  machine  shop  whose 
sooty  black  smoke  can  be  seen  any  day  clouding  the  at- 
mosphere up  on  the  Hudson,  just  far  enough  beyond  the  city 
line  to  escape  the  Health  Board's  edict  that  nobody  shall 
burn  soft  coal  in  the  metropolis.  This  shop  is  one  of  the 
oldest  in  the  country,  and  it  had  the  reputation  of  doing 
some  of  the  finest  work  on  this  side  of  the  Atlantic.  The 
old  man  who  built  it  up  had  made  Pop  superintendent  way 
back  in  the  eighties,  and  under  his  wise  management  the 
profits  had  been  large  enough  to  please  anybody  except  a 
modern  millionaire's  son  anxious  to  get  the  record  for  fast 
spending. 

Anyhow,  when  the  old  man  died  and  the  young  chap  in- 
herited the  fortune  and  the  big  machine  shops,  there  was 
bound  to  be  some  sort  of  a  change.  The  youngster  came  down 
to  look  the  shops  over,  and  brought  an  expert  with  him. 
They  went  through  the  shops,  under  the  guidance  of  Pop 
Lester,  the  superintendent,  and  the  way  they  commented  on 
the  machinery  and  equipment  was  enough  to  drive  a  good 
machinist  crazy.  "Antiquated,"  "Out  of  date,"  "Fit  only  for 
the  scrap-heap."  These  were  a  few  of  the  epithets  they  used, 
and  Pop  winced  and  bit  his  lips.  He  tried  to  explain  that 
some  of  the  machinery  was  almost  as  good  as  new,  and  that 
all  of  it  was  doing  first-class  work. 

They  didn't  listen  much  to  these  apologies  for  the  machines; 
they  had  a  reason  for  their  inspection.  It  didn't  come  out 
right  away,  but  after  a  while  it  leaked.  The  young  heir 
wanted  to  increase  his  profits,  so  he  could  spend  a  few^  more 
dollars  on  Delmonico  dinners  and  chorus  girls,  and  the 
machine  expert  was  looking  for  a  good  fat  job  as  superin- 
tendent and  incidentally  for  some  liberal  commissions  on 
machinery.  They  both  had  their  way  in  time.  Pop  was 
kindly  and  thoughtfully  relieved  of  his  position,  the  young 
owner  explaining  plausibly  that  he  wanted  the  shops  run  on 
modern  methods,  and  ae  thought  a  young  superintendent 
could  do  the  trick  better  than  an  old  man.  His  father  had 
been  all  right  in  his  day  and  time,  but  things  had  changed  a 
good  deal  since  he  was  a  young  man.  The  shops  were  in  a 
bad  way,  and  were  not  making  half  what  they  should.  He 
had  figures  and  facts  to  show  it.  Here  they  were,  if  Pop 
wished  to  examine  them. 

The  old  superintendent  was  too  surprised  and  dumbfounded 
to  px'otest  or  even  to  examine  the  paper  shoved  toward  him. 
You  see  he  had  been  the  head  of  the  shops  so  long  that  he 
had  got  into  the  habit  of  considering  it  a  life  job.  It  would 
have  been,  too,  had  the  old  man  lived. 

Pop  wasn't  exactly  turnid  loose  to  shift  for  himself.  That 
youngster  condescendingly  said  that  the  deposed  superintend- 
ent could   take   a   position   in   the   drafting-room,    where   he 
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could  make  himself  useful  at  twenty  per  week!  Think  of  it!  — 
when  his  salary  had  been  running  into  figures  that  would 
pay  for  a  first-class  automobile  once  a  year! 

We  felt  sorry  for  the  old  man,  every  one  of  us,  but  we  had 
too  much  to  think  about  in  holding  down  our  own  jobs  with- 
out openly  rebelling  for  the  sake  of  another.  Pop  had  been 
kind  and  considerate  to  every  one  of  the  boys,  and  we  didn't 
forget  It  now.  We  went  round  in  a  delegation  and  asked  him 
what  we  could  do  for  him.  Go  on  strike?  "Good  Lord,  boys, 
no!"  he  said.  "We  never  had  a  strike  in  these  shops — not 
since  I've  been  here — and  I'm  not  going  to  be  the  cause  of 
one.  Go  back  to  your  work  'and  hold  your  own  jobs.  I'm 
mighty  thankful,  however,  for  your  expression  of  confidence  in 
me — mighty  thankful." 

The  new  superintendent  was  about  as  boyish-looking  as 
the  young  owner  of  the  shops,  but  a  little  bit  shre  ,yder  and 
more  experienced.  He  knew  more  about  machinery  than  his 
employer,  and  possibly  more  about  men  and  business.  At 
any  rate  it  had  all  been  framed  up  before  he  took  hold,  and 
the  first  thing  they  did  was  to  rip  out  the  old  machines.  Say, 
it  was  a  waste  of  good  material,  and  it  gave  you  a  real  heart- 
ache to  see  the  machines  smashed  up  and  carted  away.    Why, 


orders  ahead  had  to  be  cancelled,  and  others  we  lost  through 
delay,  so  the  contracting  parties  threatened  to  sue  the  young 
owner.  There  was  a  lot  of  legal  quarreling,  and  a  good  deal 
of  trouble  all  around.  The  young  superintendent,  I  guess, 
hadn't  figured  on  the  loss  of  time  the  big  change  would  make, 
and  neither  had  the  owner. 

Well,  things  finally  got  started.  We  had  a  few  new  orders, 
and  we  started  on  them.  But  all  that  machinery  w-as  new  to 
many  of  the  men,  and  they  had  to  go  slow.  The  young  super- 
intendent told  the  foreman  of  the  shops  that  he  had  to  make 
up  for  lost  time,  and  he  tried  to  push  us,  but  you  can't  be 
pushed  when  you're  riding  a  new  horse,  and  we  had  a  lot  of 
breakdowns  and  ruined  much  work.  The  more  the  foreman 
drove  us,  and  the  more  the  superintendent  fumed  and  threat- 
ened, the  worse  we  seemed  to  get,  and  the  new  machines 
showed  they  were  nervous,  too,  or  som.ething  like  it. 

Then  pretty  soon  another  trouble  followed.  Some  of  the 
work  the  shops  turned  out  wasn't  satisfactory  and  didn't 
come  up  to  specifications,  and  the  buyers  refused  to  pay  or 
threatened  to  sue  the  shops  for  swindling  them.  Now  the  old 
man  had  earned  the  reputation  for  superior  work  in  the  past, 
and  his  name  stood  for  more  than  most  people's  bond.    When 


"  Pop  must  have  felt  as  if  the  bottom  ^vas  tumbling  out 
ripped  out  of  the  shops 

some  of  them  weren't  more  than  a  year  or  two  old,  and 
some  had  done  good  service  for  five  years  and  were  good  for 
five  more.  Some  of  Pop's  old  pet  machines,  a  big  jig-saw  and 
a  boring  mill  he'd  had  for  ten  years,  were  a  little  out  of 
date  and  had  been  patched  up  some,  but  they  hadn't  lost  five 
days  for  repairs  or  breakdown  in  all  that  time. 

Pop  had  been  a  little  economical  in  a  way;  he  always  hated 
to  turn  down  an  old  machine  for  a  new  one  until  he  was 
pretty  well  satisfied  its  days  of  usefulness  were  gone.  I  sup- 
pose he  looked  at  'em  most  as  he  looked  at  himself.  A 
machine  must  wear  out  in  time,  and  if  you  keep  it  long 
enough  it  will  get  out  of  date.  But  it  isn't  good  policy  to 
hurry  it  along  to  the  scrap-heap  too  fast.  Pop  must  have 
felt  as  if  the  bottom  was  tumbling  out  of  everything  when 
he  sa.w  those  old  and  new  machines  ripped  out  of  the  shops 
and  new  ones  put  in.  But  he  had  nothing  to  say  and  the 
machines  were  sold  for  scrap  and  for  second-hand  machines, 
just  as  bidders  chose.  The  ilew  machines  came  in  and  were 
put  up  by  experts.  They  looked  all  right,  and  were  all  right, 
and  they  had  many  new  improvements.  Some  of  'em  could 
do  double  the  work,  and  I  guess  it  was  only  a  question  of 
time  before  the  young  owner  would  find  his  profits  increased. 
But  we  lost  a  lot  of  time  making  the  change.     Some  of  the 


of  everything  when  he  saw  those  old  and  new  machines 
and  ne-w  ones  put  in  " 

an  article  came  out  of  his  shops  and  bore  the  name  of  the 
firm,  it  was  accepted  without  question  everywhere.  This  repu- 
tation meant  a  lot  more  to  the  shops  than  the  young  owner 
realized.  At  first  he  told  the  kickers  to  go  to  some  hot  place, 
and  the  others  he  defied  in  court  and  got  all  he  wanted  of 
such  proceedings.  I  suppose  he  had  to  have  the  experience 
to  cool  him  down  and  make  him  understand  that  even  a 
millionaire  isn't  the  only  toad  in  the  big  business  puddle. 

Things  went  from  bad  to  worse  in  this  way,  and  by  the 
time  we  got  used  to  the  new  machines  the  shops  had  a  dozen 
lawsuits  on  hand  and  a  lot  of  rejected  junk  that  buyers  had 
shipped  back  to  us.  But  worse  than  all  this,  we'd  tarnished 
the  reputation  of  the  old  man's  shops  for  first-class  work.  I 
guess  instead  of  increasing  his  income,  the  new  superintend- 
ent had  cut  a  pretty  big  hole  in  his  employer's  bank  account. 

We  heard  something  about  this  from  their  talk  around  the 
shops,  and  they  put  their  heads  together  to  find  some  remedy. 
The  first  thing  we  knew  about  it  w-as  they'd  decided  to  cut 
wages.  That  was  something  that  had  occurred  only  twice  in 
the  history  of  the  works.  Once  when  hard  times  hit  the 
business  world,  the  old  owner  had  appealed  to  us,  and  said 
he'd  have  to  cut  wages  for  a  time  to  prevent  losses,  but  he'd 
restore  them  within  six  months  or  a  year.    This  same  thing 
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happened  ton  years  later,  and  eaeh  time  we  met  the  cut 
with  a  smile  and  assured  the  old  man  it  was  all  right.  He'd 
stood  by  us,  and  we'd  stand  by  him.  But  now  nothing  was 
said  about  restoring  the  wages  later.  Indeed,  when  our  com- 
mittee spoke  about  it,  they  were  pretty  nearly  kicked  out  of 
the  office,  and  told  to  mind  their  business  or  they'd  be 
"chucked"  out  body  and  soul.  Pleasant,  wasn't  It?  Just  the 
sort  of  "dope"  to  make  self-respecting  workmen  love  their 
employer.  We  did,  of  course,  and  stood  ready  to  grovel  on  the 
ground  before  him.  We  talked  it  over,  and  decided  that  for 
the  present  no  strike  would  be  called.  Wo  felt  proud  of  the 
reputation  of  the  shops,  and  didn't  want  to  disgrace  them. 
We  stood  it  quietly  for  six  months,  and  then  we  asked  again 
if  wages  would  be  restored  to  their  old  standard  pretty  soon. 
We  got  our  reply  all  right,  and  it  was  right  in  the  face.  It 
came  in  Ilio  form  of  another  cut,  and  a  pretty  deep  one.  We 
couldn't  stand  for  that,  and  we  struck — every  mother's  son  of 
us.  We  walked  out  and  let  the  machines  stand  idle,  and  then 
the  most  distressed  man  around  the  diggings  at  that  time 
was  Pop  Lester.  He  was  genuinely  sorry  and  worked  up.  He 
went  around  among  us  and  begged  us  to  refrain  from  any 
violence.  He  tried  to  excuse  and  apologize  for  the  young 
owner  and  the  new  superintendent.  But  there  wasn't  much 
to  say  in  their  behalf,  and  Pop  had  some  pretty  weak  argu- 
ments to  present. 

A  big  strike  in  a  machine  shop  isn't  an  easy  proposition 
for  any  employer  to  face,  and  that  kid  and  his  kid  super- 
intendent found  before  they  were  through  they  had  to  do 
some  hustling.  You  can't  pick  up  five  hundred  skilled  work- 
men every  day  in  the  year,  especially  when  the  wages  offered 
were  small.  So  the  strike  drifted  on  for  several  months,  and 
then  to  six  months.  The  plant  was  losing  orders  right  along, 
and  it  was  costing  the  owner  a  pile.  I  guess  he  had  to  cut 
out  some  of  his  expensive  dinners  and  chorus  girls. 

It  was  the  most  peaceful  strike  I  ever  saw.  Pop  was  around 
night  and  day,  and  we  listened  to  his  advice  and  kept  from 
doing  any  harm.  They  managed  to  get  a  dozen  or  two  men 
in  the  shops,  but  they  ruined  more  work  and  machines  than 
anything  else.  Then  one  day  Pop  Lester  came  around  with  a 
more  serious  look  on  his  face  than  ever,  and  when  he  got 
enough  of  us  together,  he  said:  "Boys,  I  want  you  to  go 
back  to  work  to-morrow — for  my  sake." 

"Too  much  to  ask.  Pop,"  somebody  yells  out.  Then  another 
says:  "If  you'll  be  superintendent  of  the  shops,  we'll  go  back 
at  the  old  wages." 

The  old  man  smiled  and  answered:  "That's  just  what  I 
came  to  tell  you.  I've  got  back  my  old  job,  and  I  want  every 
man  here  to  get  his,  too." 

There  were  plenty  of  wild  cheers  then,  and  some  of  them 
were  so  noisy  that  we  had  to  wait  a  long  time  for  the  old 
superintendent  to  finish.  "You  will  have  to  go  back  at  the 
lower  wages,"  he  continued,  "for  the  plant  has  lost  lots  of 
money,  but  as  soon  as  we  get  some  of  it  back,  we'll  restore 
wages." 

Did  we  go  back?  You  bet!  The  next  morning  every  man 
was  in  his  place,  and  things  began  to  hum.  Pop  was  kept 
as  superintendent  after  that  until  he  died;  and  as  for  that 
youngster,  he  learned  his  lesson,  and  now  before  making  a 
big  change  he  always  consults  with  his  old  reliable  guards. 


The  use  of  lava  for  gas  burner  tips  dates  from  1854  when 
J.  von  Schwarz  discovered  its  advantages  for  the  purpose. 
The  lava  is  found  in  Bavaria  at  the  southeastern  point  of  the 
Fichtel  Mountains,  near  Bayreuth.  It  has  been  used  for 
hundreds  of  years  for  musket  balls,  marbles,  fireproof  uten- 
sils, carved  ornaments,  etc.,  being  readily  turned,  sawed  and 
polished.  It  does  not  disintegrate  with  long-continued  and 
repeated  heatings,  and  its  smooth  non-porous  surface  pre- 
vents carbonization  and  deposits  from  the  gas. 

«     »     • 

The  value  of  the  yearly  import  of  machine  tools  to  Spain 
amounts  to  about  $600,000,  and  Germany  supplies  more  than 
one-third  of  the  machine  tools  imported.  Apparently  Spain 
offers  an  opportunity  for  the  increase  of  the  foreign  trade  of 
the  United  States  in  machine  tools. 


JIGS  IN  A  REPAIR  SHOP* 

A.  H.  liAVERSt 

That  jigs  are  an  indispensable  factor  in  economical  quan- 
tity manufacturing  is  undisputed.  As  a  necessary  element  in 
repair  machine  shops  that  are  a  part  of  any  manufacturing 
establishment,  where  the  shop  is  used  merely  in  repairing 
and  building  additional  equipment,  the  use  of  jigs  has  ap- 
parently been  neglected  to  a  greater  or  less  extent.  This 
applies  particularly  to  plants  in  which  repairs  must  be  In- 
terchangeable and 
effected  at  short 
notice. 

In  the  case  of 
pipe  flanges  and  fit- 
tings, or  standard 
parts,  it  pays  to 
make  up  fairly  ex- 
pensive jigs,  as  a 
standard  once  es- 
tablished can  rare- 
ly be  altered  with- 
out causing  confu- 
sion. The  cost  of 
jigs  for  parts  of 
machinery  con- 
stantly undergoing 
changes  and  im- 
provements, is  usu- 


pig.  1. 


Simple  Form  of  Jig  for  Drilling  Two 
Holes  in  Shaft  Ends 


ally  the  most  important  feature,  although  the  time  element  in 
duplicating  parts  must  not  be  lost  sight  of.  Another  point 
that  undoubtedly  has  a  bearing  on  the  question  is  to  make  the 
jigs  as  simple  and  fool-proof  as  possible,  thereby  permitting 
the  employment  of  unskilled  labor  in  drilling  operations  and 
minor   lathe  jobs. 

As  a  usual  thing,  repair  shops  of  this  character  are  sup- 
plied with  drawings  of  a  machine  and  an  order  to  build  one, 
which,  if  satisfactory,  would  necessitate  the  building  of 
several  more.  At  once  the  question  presents  itself:  If  the 
machine  is  satisfactory,  what  parts  will  wear  out,  call  for 
replacement  and  the  use  of  jigs  in  repair?  This  must  be 
decided  and  then  the  simplest  possible  design  of  a  satisfae 
tory  jig  should  be  made. 

It  is  good  practice' to  leave  the  judgment  of  matters  of  this 
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Fig.  2.    Jig  with  Removable  Top  and   V-shaped  Locating  Surfaces, 
for  Drilling  Shaft  Ends 

kind  to  some  one  man  who  is  familiar  with  the  particular 
shop's  practice,  but  entirely  independent,  and  who,  also,  has 
an  opportunity  to  study  the  machines  in  operation  in  both 
the  machine  shop  and  the  factory. 

A  great  help  In  production  of  work  of  this  kind  is  to 
have  an  equipment  of  reference  gages  for  press,  running 
fits,  etc.,  standard  reamers  and  tram-rods  for  bores  or  parts 
of  large  diameters.  It  sometimes  helps  to  economize  by  com- 
bining several  operations  on  different  machines  in  one  jig, 
and  further  on  some  illustrations  of  this  will  be  presented. 
Once  In  a  while  a  job  will  present  itself  in  which  the  first 
number  of  duplicate  parts  required  will  run  up  in  the  hun- 
dreds, and  then  a  dozen  pieces  that  are  duplicates  are  re- 
quired at  frequent  Intervals.  This,  of  course,  allows  the  ex- 
penditure of  a  little  more  money  to  decrease  the  first  cost  of 


•  Tor  nddltlonnl  Information  on  this  subject,  spc  tlip  scilos  of  articles 
on  Jigs  and  n.\tiu-<'9  which  bepan  In  April,  1!>08,  and  other  articles 
referred  to  In  connection  with  the  first  lnstallni.nl  of  Ibis  series. 

t  .\ddrcs3 :   5;m   Canton   Ave..   Detroit,   Mlcli. 
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production,  thereby  giving  a  little  better  price  to  succeeding 
pieces. 

The  -nrlter  will,  in  the  following  Illustrations,  endeavor  to 
present  a  number  of  simple  Jigs  covering  various  operations. 
It  is  not  claimed  that  there  is  anything  strikingly  original 
about  these  jigs,  but  simply  the  adaptation  of  simple  means 
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Tig.  3.    Simple  Jig  for  Drilling  Accurately-spaced  Holes  in  Angle-iron 

to  produce  interchangeable  work.  It  Is  also  intended  to  In- 
clude in  this  article  some  examples  of  simple  lathe  and 
boring    mill    chucks,    which,    while    they    are    not,    properly 


Fig.  4.    Ingenious  Form  of  Jig 
for  Drilling  Crank  A 


Fig.  5,    Jig  with  Hardened  Plate  -wtiich 
guides  the  Drill  and  clamps  the  Work 


speaking,  jigs,  are  an  important  aid  to  the  production  of  In- 
terchangeable   parts. 

The  jig  illustrated  in  Fig.  1  Is  for  drilling  two  holes  at  the 
ends  of  a  piece  of  shaft,  and,  as  may  be  seen  from  the  illustra- 
tion, it  is  of  the  simplest  construction.  The  body  A  is  of 
U-section  and  in  it  holes  are  drilled  to  receive  the  work. 
Two  holes  are  drilled  at  right  angles  to  the  shaft  openings, 
and  are  counterbored  to  receive  the  bushings  B.  The  shaft 
is  clamped  by  screw  C,  and  located  by  stop  D.  It  may  be 
worth  mentioning  that  the  body  was  made  of  an  old  casting 
which  happened  to  be  available,  and  the  same  thing  is  true 
of  several  of  the  other  jigs  illustrated.  It  is  a  distinct  ad- 
vantage to  use  patterns  of  machine  parts  to  make  jigs  of,  it 
possible,  and  in  a  fairly  large  plant  with  a  variety  of  ma- 
chines, the  number  of  patterns  that  are  available  for  such 
purposes   is   surprising. 

Fig.  2  is  a  sketch  of  a  jig  that  was  made  to  accomplish  a 
purpose  similar  to  that  of  Fig.  1,  but  it  has  an  advantage 
that  will  be  noted.  The  surface  against  which  the  work  Is 
clamped  is  V-shaped,  and  the  body  A  is  provided  with  a  re- 
movable top  plate  B  in  which  the  drill  bushings  C  are  lo- 
cated. This  plate  may  be  taken  off  and  another  one  substi- 
tuted with  a  different  size  and  spacing  of  drill  bushings, 
thus  making  the  jig  available  for  one  or  more  jobs.  In  this 
particular  case,  it  was  possible,  by  this  method,  to  use  this 
Jig  for  over  twenty-five  similar  pieces  of  work.  The  fitted 
screws  E.  locate  the  various  plates  B,  while  F  serves  as  a 
stop  for  the  work. 

The  writer  is  aware  that  there  are  various  simple  ad- 
justable center  distance  jigs  that  could  be  devised,  out  his 
experience    has   been    that    it    is    rarely    possible    to    produce 


duplicate  work  economically  with  unskilled  labor  when  us- 
ing such  jigs.  It  is  almost  impossible,  without  the  use  of 
precision  measuring  tools,  to  adjust  a  jig  twice  alike,  where- 
as by  the  use  of  the  plate  B  in  Fig  2,  an  error  made  in  the 
plate  is  not  increased  in  the  work,  measuring  is  avoided  and 
there  is  not  the  possibility  of  having  the  errors  one  way 
one  time  and  another  way  the  next. 

In  Fig.  3,  we  have  another  extremely  simple  jig  that 
serves  its  purpose  excellently.  It  is  used  to  drill  an  angle 
iron  in  which  the  holes  must  be  accurately  spaced.  A  Is  the 
body,  B  is  the  cover  containing  the  drill  bushing  C  and  the 
clamping  screw  E,  and  D  is  also  a  clamping  screw  with  a 
knurled  head.  The  angle  iron  G  is  placed  against  stop-pin 
F  preparatory  to  clamping. 

In  Fig.  4,  the  extreme  simplicity  of  this  jig  is  its  prin- 
cipal charm.  It  is  used  to  drill  a  hole  in  each  end  of  the 
lubricator  crank  A.  The  drill  bushing  C  is  centrally  lo- 
cated at  the  top  of  body  B.  Beneath  this  bushing  there  is  an 
enlarged  hole  to  accommodate  one  leg  of  the  crank.  The 
other  leg  is  placed  in  the  piece  E,  which  is  shown  in  plan  at 
F.  This  piece  E  is  held  in  place  by  the  dowel-pin  D  and  it 
is  a  neat  sliding  fit  in  body  B.  The  hole  drilled  in  the  body 
just  under  the  bushing  C  is  to  allow  the  chips  to  escape.  In- 
cidentally, it  should  be  noted  that  this  jig  represents  about 
three  hours'  time  for  its  construction;  it  paid  for  itself  on  its 
first  job. 

A  jig  is  shown  in  Fig.  5  that  is  built  on  a  different  prin- 
ciple. It  was  designed  to  drill  the  pneumatic  valve  shown 
at  A,  which  is  a  disk  having  five  %  inch  eccentric  holes 
and  two  lugs.  It  is  finished  on  one  face,  on  the  side,  and  on 
the  small  surface  shown  on  the  other  face.  To  drill  the 
disk,  it  is  placed  in  body  B  which  is  counterbored  to  fit  it  and 
which  has  corresponding  recesses  to  receive  the  lugs.  The 
cover  C,  which  is  hardened,  acts  both  as  a  series  of  bushings 
and  as  a  clamp.  This  cover  is  rotated  on  the  screw  D  to  per- 
mit the  removal  and  replacement  of  work.  The  opposite  screw 
F  clamps  the  cover  securely  in  position  after  the  work  is  in 
place.  A  half-inch  pipe  handle  E  is  provided  simply  for  the 
operator's  convenience. 

As  noted  in  the  first  part  of  the  article,  some  jobs  call  for 
a  considerable  number  of  duplicate  parts  and  permit  the  con- 
struction of  a  more  complicated  jig.  This  is  illustrated  by 
Fig.  6.  The  requirements  call  for  four  holes  of  different 
sizes  to  be  accurately  drilled  in  a  machine  steel  link.  This 
is   a  fixture  with   an   eccentric   clamping  device   of  original 


Fig.  6.    Jig  equipped  with  Unique  Type  of  Eccentric  Clamping  Device 

features.  A  is  the  body;  B  the  cover;  C  are  the  smaller  drill 
bushings,  and  D  the  larger  ones.  There  are  three  stop-pins 
E,  which  are  light  press  fits  in  both  cover  and  body.  There 
are  three  eccentric  clamping  disks  F,  G.  and  H  (see  also  en- 
larged detail).  Disk  F  rotates  on  G.  and  G  on  H.  An  ex- 
tension on  F  rotates  in  the  body  A,  and  the  larger  extension 
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of  H  In  the  cover  B.  There  Is  an  octagon  on  the  end  of  each 
disk  spindle,  and  a  wvonch  A'  with  corresponding  holes  to  flt 
each.  The  links  M  to  bo  drilled  are  shown  In  position,  three 
being  drilled  at  one  time.  This  arrangement  of  eccentrics 
gives  an  Independent  side  clamp  for  each  link,  thus  allow- 
ing for  any  irregularity  In  width.  The  clamping  screw  L 
has  an  octagoni  head  to  flt  the  smallest  hole  in  wrench  K.  A 
plug  A'  Is  placed  in  the  first  of  the  larger  holes  drilled,  to  pre- 
vent the  pieces  from  working  when  drilling  the  other  holes, 
although  the  work  has  been  satisfactorily  done  without  it. 

In  Fig.  7  there  is  shown  a  easing  for  a  reversing  mechanism 
and  in  Figs.  S  and  9  two  jigs,  the  former  being  a  boring  mill 
jig,  and  the  latter  a  drill  jig  for  drilling  the  flange  holes  In 
line  with  the  bearings.  The  casing  is  composed  of  three 
parts:  A,  B,  and  C.  As  will  be  noted,  this  easing  has  four 
bearings  In  it,  two  of  different  sizes  in  A,  one  in  B  of  the 
same  size  and  in  line  with  the  smaller  bearing  in  A,  and  one 
In  C,  In  line  with,  and  the  same  diameter  as,  the  larger  bear- 
ing In  A.  The  holes  at  .1'  and  Y  are  for  fitted  bolts,  used  in- 
stead of  dow-el  pins,  and  the  other  ten  holes  shown  are  clear- 
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Pig.  7.    Casing  with  Drilled  Flaoges  and  Bored  Bearings.     Fig.  8.    Jig  in  which 
Bearings  are  bored.    Fig.  9.    Jig  in  which  Flanges  are  drilled 

ance  holes  for  through  bolts.  As  will  be  shown  later,  the  fit- 
ted holes  serve  a  double  purpose.  The  casings  are  made  male 
and  female  at  the  joints,  and  these  are  turned  to  close  limits, 
A  and  C  being  alike,  and  B  fitting  Into  them. 

In  order  to  properly  set  forth  the  features  embodied  in 
these  designs,  it  will  be  necessary  to  describe  the  boring  mill 
jig,  then  the  drill  jig,  and  afterward  give  a  short  descrip- 
tion of  the  operations.  In  Fig.  8  E  represents  the  body  of 
the  boring  mill  jig,  In  which  there  Is  a  tapered  slide  on  the 
top  side,  and  a  pin  F  on  the  other  side  to  flt  the  hole  in  the 
table  of  the  boring  mill,  thereby  centering  the  body  E.  The 
slide  O  worlss  in  and  Is  closely  fltted  to  E.  This  slide  Is 
counterbored  to  flt  the  male  part  of  the  joint  In  caSlngs  A 
and  C  on  the  longitudinal  center  line  and  midway  between 
the  bearings  In  the  casings.  The  removable  ring  H  Is  closely 
fltted  to  0  and  projects  just  enough  above  G  to  flt  the  fe- 
male joint  on  part  B.  By  removing  //,  O  becomes  the  oppo- 
site of  the  Joint  on  A  and  C. 


Two  tapered  holes  L  have  a  center-to-center  distance  equal 
lo  that  of  the  bearings  In  the  casings.  Pour  removal  studs  K 
are  made  somewhat  smaller  than  the  bolt  holes  in  the  flanges 
of  the  casings  to  hold  the  latter  In  position  after  they  are  lo- 
cated In  the  jig.  There  is  a  tapered  hole  L  on  each  side  of  G, 
and  these  serve  to  center  the  casings  and  always  bring  the 
bearings  In  the  same  relative  position.  The  pins  are  parallel 
and   closely  fltted   where  they  go  through  the  casings,  and 


!v!'!A'<\'.'i'-^.! 


!<X* 


-€>-ex€> 


®Ein 


V— r 
-I — \- 


-^ 


U 


^_1 


u 


JIachhicry,y.  Y. 


Fig.  10.    Combined  Drilling  and  Milling  Jig  for  Part  A 

tapered  below  that  to  flt  the  holes  L.  A  tapered  pin  M  fits 
holes  /,  and  Is  parallel  where  it  goes  through  G.  The  nut 
shown  is  for  the  purpose  of  releasing  it;  the  head  is  simply 
a  projection  to  allow  M  to  be  securely  driven  into  G.  The 
locating  pin  that  flts  the  tapered  hole  L,  and  also  the  reamed 
holes  X  and  Y  (see  Fig.  7)  in  the  casings,  is  similar  in  con- 
struction to  M,  but  smaller.  A  protection  strip  N  prevents 
chips  from  getting  into  hole  I,  and  the  working  part  of  the 
slide  E.    R  is  simply  a  clearance  hole  in  G  for  the  bearings. 

In  the  drill  jig  shown  In  Fig.  9,  the  casing  P  is  the  prin- 
cipal part.  This  casing  is  recessed  at  a  to  correspond  to  the 
male  part  of  the  joint  on  casing  A  and  C  and  at  6  to  fit  B. 
The  pin  Q  on  the  inside  of  the  jig  flts  the  bearing  in  B.  and 
on  the  outside  the  small  bearing  in  A,  while  S  fits  the  large 
bearing  in  A  or  C.  When  drilling  (7,  pin  Q  is  removed.  There 
are  twelve  holes  with  bushings  shown;  the  two  at  c  and  d  are 
removable  to  allow  smaller  bushings  to  be  inserted,  in  order 
to  first   drill   and   then  ream   these  two   holes   for   the   fltted 
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Fig.  11. 


Fixture  for  Milling  Square  X  on  Bolts  A  In  Correct 
Relation  with  Koctuugular  Heads 


bolts  previously  referred  to.  A  brief  description  of  the  bor- 
ing and  drilling  operations  will  make  clear  some  of  the  uses 
of  various  parts  of  these  two  jigs. 

When  machining  a  new  set  of  casings,  the  studs  K  are  re- 
moved  from   the   boring   mill   jig,   and    placed    in   the   tappedi 
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holes  0.  and  the  ring  H  is  also  removed.  The  casings  A  and 
C  are  firsi  finished  on  the  faces  of  the  flange  and  tongue,  and 
the  bearings  rough  babbitted.  Either  casing  A  or  C,  as  the 
case  may  be,  is  then  placed  in  the  boring  jig,  and  the  bear- 
ings approximately  lined  up  with  the  center  line  T.  The 
casing  is  then  clamped  on  the  jig  by  means  of  U-clamps  placed 
over  the  studs  K  in  the  tapped  holes  0.  The  bearings  are  then 
bored;  first  the  one  in  line  with  F,  and  then  the  other,  after 
the  slide  is  shifted  to  the  next  location  by  inserting  pin  M 
in  the  other  hole  I.  The  drilling  jig  is  now  placed  on  the 
casing  and  pins  Q  and  S  are  inserted  in  the  bearings,  thus 
locating  the  holes  in  the  flange  with  reference  to  the  bear- 
ings. All  the  flanged  holes  are  drilled  and  holes  X  and  T  are 
reamed.  In  case  of  repair  to  the  bearings,  the  casing  A  or 
C  is  located  on  the  boring  jig  by  the  pins  that  fit  into  the 
reamed  holes  X  and  Y.  and  in  the  tapered  holes  L  in  the 
slide  G;  the  casing  is  then  clamped  by  means  of  studs  and 
nuts   K  In   position    in   the   boring   mill   jig.     Thus   one    jig 
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Fig.  12.;   Simple  Chuck  in  which  Bearing  C  is  bored.    Fig.  13.    Chuck  for  Boring 
Part  C.    Fig.  14.    Babbitting  Jig  in  which  Part  C  is  ca^ 

is  dependent  on  the  other.  When  casing  B  is  to  be  bored, 
the  ring  H  is  placed  in  the  position  shown  in  Fig.  8,  and 
then  the  operation  is  the  same  as  described  for  A  and  C.  By 
the  use  of  these  jigs,  it  is  possible  to  produce  new  work  or 
repair  the  bearings  in  the  old  casings  at  any  time,  and  they 
will  be  interchangeable.  The  bearings  are,  of  course,  bored 
to  gage. 

In  Fig.  10  we  have  an  example  of  a  combined  milling  and 
drilling  jig.  The  work  A  consists  of  a  round  piece  of  tool 
steel,  one  end  of  which  is  to  be  milled  at  an  angle  and  ac- 
curately spaced  from  the  center  lines  of  three  holes  to  be 
drilled;  the  distance  x  on  the  work  is  immaterial  within  i^ 
inch.  B  is  the  body  of  the  jig,  having  a  V-slot  cut  in  it  to 
center  the  work,  and  a  recess  K  in  the  back  to  clamp  it  to 
the  table  of  the  machine.  A  clamp  on  the  other  side  rests 
on  the  jig  near  the  V-groove.  In  the  top-plate  C  the  drill 
bushings  E,  and  the  clamping  screws  F  are  located.  A  re- 
movable piece  D  is  recessed  into  B  and  made  to  fit  the  table 
slots  in  the  milling  machine,  thus  setting  the  work  at  the 
proper  angle;  during  the  drilling  operation  this  piece  is  re- 
moved. The  milling  cutters  are  set  against  a  hardened  strip 
G  to  secure  the  proper  distance  from  the  center  line  of  the 
first  hole  acd  the  angle  of  the  cut.  After  the  stock  is  cut  off 
with  a  power  hack-saw  it  is  clamped  in  the  jig  a  certain  dis- 
tance from  the  last  hole  in  the  end;  this  distance  is  equal  to 
X  with  an  allowable  variation  of  one-eighth  inch.  The  hole  Y 
is  first  drilled,  and  then  the  plug  H  is  inserted  to  prevent  the 
work  from  moving.  The  other  holes  are  then  drilled.  After 
the  required  number  of  pieces  are  drilled,  the  piece  D  is  fast- 
ened to  the  fixture,  which  is  clamped  to  the  milling  machine 
table.  The  end  of  A  is  then  milled,  plug  H  locating  the  holes 
with  reference  to  the  cut. 

Fig.  11  shows  a  milling  fixture  in  which  the  work  A  is 
milled  square  at  X.  and  at  a  certain  relation  to  the  rectangular 
head.  The  body  of  the  fixture  is  recessed  on  its  sides  to  a 
depth  equal  to  half  the  diameter  of  the  bolt.  It  is  also  re- 
cessed on  the  bottom  at  H  to  correspond  to  the  longer  side 


of  the  rectangular  head,  and  at  G  to  fit  the  shorter  side.  This 
is  shown  plainly  at  E.  The  bolts  are  held  by  clamps  G  and 
clamping  screws  D.  A  projection  F  fits  the  table  of  the  mill- 
ing machine.  Recesses  K  on  each  end  of  B  are  used  to 
clamp  the  fixture  to  the  table.  The  first  and  second  settings 
of  the  bolts  are  clearly  shown  by  the  diagrammatical  view  at 
M,  making  further  explanation  unnecessary. 

A  simple  chuck  is  illustrated  in  Fig.  12  for  boring  the  bear- 
ing C.  This  bearing  is  first  turned  all  over  on  the  outside  by 
a  forming  tool  and  then  mounted  in  the  chuck.  The  body 
of  the  chuck  A  is  threaded  on  one  end  to  fit  the  spindle  of 
a  16-inch  lathe,  and  it  is  bored  out  on  the  other  end  to  fit 
the  parallel  end  of  C.  B  is  a  cap  screwed  onto  A  and  bored 
to  fit  the  spherical  part  of  C.  Thus  when  C  is  placed  in 
chuck  A  and  cap  B  screwed  home,  it  clamps  the  work  on  the 
spherical  part;  the  parallel  part  is  also  effective  in  centering 
the  work.  This  chuck  is  extremely  simple,  yet  very  effi- 
cient. 

The  chuck  shown  in  Fig.  13  is  similar  to  that  in  Fig.  12, 
except  that  the  work  is  tapered,  C  being  the  work,  A  the 
body  of  the  chuck  threaded  to  fit  a  16-inch  lathe,  and  B  the 
clamping  cap.  As  the  work,  in  this  instance,  is  of  composi- 
tion, the  babbitting  jig  used  will  be  of  interest  and  is  il- 
lustrated in  Fig.  14.  The  base  E  is  counterhored  on  the  under 
side  to  receive  the  head  of  pin  F.  and  on  the  top  to  fit  shell 
D.  This  shell  is  split  through  the  center  and  tapered  at  the 
top  to  correspond  to  the  taper  on  G.  Pin  F,  which  acts  as  a 
core,  is  slightly  tapered,  and  has  a  slot  in  the  top  so  that 
by  driving  the  key  H  in,  G.  D  and  E  are  securely  clamped 
together,  making  a  solid  box.  By  removing  H.  the  box  falls 
apart  and  F  is  easily  driven  out  of  the  work  A.  The  par- 
allel part  K  of  the  top  is  to  allow  chucking  in  the  lathe 
for  forming. 

In  summing  up,  the  important  points  to  be  observed 
in  repair  shop  jig  design,  are:  (1)  Simplicity;  (2)  minimum 
cost;  (3)  ease  of  operation  consistent  with  cost;  (4)  use  of 
machine  parts  or  patterns  already  made,  in  designing  fix- 
tures, when  only  slight  modifications  are  necessary;  (5)  the 
co-operation  of  the  machine  designer  to  secure  simplicity  in 
parts;  that  is,  a  number  of  simple  pieces  in  preference  to  one 
complicated  piece  of  mechanism,  thus  helping  the  shop  side 
of  the  question;  (6)  the.  combination  of  a  number  of  different 
machine  operations  in  one  fixture,  if  this  can  be  done  at  a 
minimum  cost,  as  a  small  loss  of  time  on  the  machines,  due 
to  changing,  is  not  noticeable  in  comparison  to  a  high 
fixture  cost  for  a  few  pieces  of  work;  (7)  comparative  inter- 
changeability;  that  is,  good  enough  for  the  intended  work  but 
no  more,  as  going  to  extremes  in  this  line  of  work  is  particu- 
larly objectionable. 

*  *     * 

It  appears  that  Australia  intends  to  take  a  prominent  place 
in  the  development  of  aerial  navigation.  A  consular  report 
states  that  Messrs.  Walter  Thompson  and  F.  A.  Boyd  of  Perth, 
West  Australia,  have  developed  certain  designs  and  models  for 
aerial  navigation  machines,  including,  among  other  inventions, 
a  novel  steering  apparatus,  a  "fulcrum"  by  which  an  aeroplane 
floating  and  soaring  in  the  air  will  maintain  a  condition  of 
perfect  equilibrium,  and  a  simple  and  safe  design,  making  it 
possible  to  attain  speeds  with  aeroplanes  higher  than  those 
hitherto  attempted.  A  company  has  been  formed  in  Australia, 
and  a  member  of  this  company  has  left  for  England  in  order 
to  exploit  the  inventions  there.  With  no  other  details  than 
those  above  at  hand,  it  is,  of  course,  impossible  to  say  whether 
or  not  the  inventions  are  of  practical  value  and  importance. 

*  *     * 

Perhaps  there  is  no  other  feature  of  marine  architecture 
about  which  there  is  so  much  doubt  as  the  propeller,  nor  any 
feature  more  important  to-day  in  the  matter  of  efficient  pro- 
pulsion. An  excellent  illustration  is  the  recent  improvement 
made  in  the  Cunard  steamship  Mauretania.  by  the  change  in 
her  low-pressure  propellers  from  three  blades  to  four  blades. 
They  were  made  with  other  changes  in  design  in  accordance 
with  a  formula  deduced  by  one  who  made  a  special  study  of 
the  subject.  The  increase  in  speed  is  remarkable  considering 
that  the  Mauretania  had  already  exceeded  the  limit  imposed 
by  the  contract  of  the  Cunard  Co.  with  the  British  government. 
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NEW  SPUR  GEAR  GENERATING  MACHINE 

JOSEI'H    a.    HORNKB 

A  new  spur  gear  generating  machine  (tlie  Sunderland 
patent)  Is  being  manufactured  by  Messrs.  J.  Parkinson  & 
Sons,  of  Shipley,  Yorkshire,  England.  There  are  several 
bevel  gear  generators  In  the  field,  but  few  as  yet  for  spur 
gears,  the  reason  being  that  the  objections  to  the  use  of 
single  rotary  cutters  are  not  so  great  when  spur  gears  are 
cut  as  when  they  are  applied  to  bevel  gears.  Still,  the  grow- 
ing   demands    for    teeth    of    ideal    accuracy    for    high-speed 


Fig.  1.     The  Sunderland  Patent  Spur  Gear  Generating  Macliiut; 

gears  includes  spur  teeth,  and  the  use  of  the  single  rotary 
cutter  Introduces  elements  of  slight  inaccuracy  which  are 
inconsistent  with  the  ideal.  The  Fellows'  machine  has 
been  familiar  for  many  years,  but  the  greatest  impetus  to 
generated  spur  gear  teeth  was  given  about  three  years  ago 
when  German  designs  of  machines  for  generating  these  gears 
by  hobbing  were  introduced.  This  lead  has  been  followed 
extensively  in  England  and  the  United  States.  The  Sun- 
derland spur  gear  generating  machine  is  designed  to  avoid 
the  difficulties  which  have  arisen  in  the  operation  of  the 
hobbing  machines.     These  w'ere  principally  the  cost  of  hobs, 


Ptgr.  2.    Diagram  Showing  Action  of  Raok-cutter  In  the  Sunderland 
Gear-cutting  Machine 

which  is  high,  due  to  the  difficulties  in  hardening  and  grind- 
ing them,  and  to  the  heat  generated  in  heavy  cutting,  which 
results  in  inaccurate  gears.  In  the  Sunderland  machine  a 
rack-shaped  cutter  is  employed,  containing  six  teeth  hardened 
and  ground.  Its  cost  is  only  about  one-filth  that  of  a  hob,  it 
is  easily  re-sharponcd.  and  less  heat  is  generated  In  cutting, 
while  increased  output  is  claimed. 


The  rack  cutter,  of  involute  type  cuts,  of  course,  all  gears 
of  the  same  pitch,  all  meshing  accurately  with  each  other  and 
with  a  rack;  and  the  results  are  more  accurate  than  those  ob- 
tained by  single  rotary  cutters,  or  by  planers  controlled  by  a 
foniier,  while  one  cutter  only  is  required  for  one  pitch  in- 
stead of  a  series  of  rotary  cutters,  or  a  series  of  formers. 
The  rack  cutter  is  mounted  on  a  slide  which  imparts  a  re- 
ciprocating motion  to  it,  while  the  wheel  blank,  mounted 
on  a  horizontal  arbor  fitted  in  the  spindle  of  the  dividing 
wheel,  rotates  in  relation  to  it,  in  unison  with  an  upward 
movement  of  the  cutter  slide,  as  in  the  actual  engagement 
of  gears.  The  rolling  movements  impart  the  tooth  curves 
while  the  reciprocating  movements  of  the  rack  tool  out  the 
teeth  to  the  correct  depth.  Several  of  these  operations  re- 
peated are  required  to  complete  the  teeth  of  the  wheel.  In 
the  first  position  the  cutter  touches  the  edge  of  the  blank. 
In  the  second  the  blank  is  fed  in  to  the  proper  depth,  while 
the  spaces  are  cut  by  the  reciprocating  cutter.  The  heaviest 
work  is  done  by  the  leading  teeth  of  the  cutter,  and  as  the 
wheel  blank  rotates  in  unison  with  the  upward  movement  of 
the  cutter  the  remaining  teeth  are  gradually  relieved  from 
strain,  and  thus  retain  their  keen  cutting  edges  longer  for 
finishing.  After  as  many  teeth  are  cut  as  can  make  full 
contact  with  the  rack  cutter  through  a  distance  equal  to  one 
pitch,  the  wheel  blank  is  withdrawn  clear  of  the  cutter,  its 


Fig,  3.    First  Position:  Cutter  just 
Touching  Blank 


Pig.  4.    Second  Position:   Blank  Fed 
to  Proper  Depth  for  Teeth 


Fig.  5.    Third  Position :  Blank  and  Cut-     Fig.  6.    Fourth  PosIUon  :  Blank  wlth- 
ter  having  Advanced  a  Distance  drawn  from  the  Cutter 

equal  to  the  Circular  Pitch 


•  Address  :    4.")  Sydney  Buildings,  Bath,  Englnnd. 


Fig.  7.     Fifth  Position:  Cutter  returned       Fig.  8      Sixth  Position    Blank  returned 
to  Starting  Point  to  Cutting  Position;  beginning 

of  Second  Cycle 

rotary  motion  arrested,  and  the  cutter-slide  returns  vertical- 
ly to  its  original  position,  that  Is,  to  a  distance  equal  to  tne 
pitch  being  cut.  The  blank  is  then  returned  forward  to  the 
position  for  cutting,  the  rotary  motion  is  re-started  simul- 
taneously with  the  upward  movement  of  the  cutter-slide, 
and  another  cutting  cycle  repeated.  These  movements  are 
automatic  until  the  wheel  is  completed.  Only  tw^o  sets  of 
change-gears  have  been  set  up,  one  for  the  number  of  teeth 
to  be  cut,  and  the  other  for  the  pitch.  Cutting  speeds  i  an 
be  varied  from  about  20  feet  to  40  feet  per  minute.  The 
various  speeds  are  obtained  in  the  machine  Itself,  so  that 
the  machine  is  driven  by  a  constant-speed  belt  from  a 
line-shaft;  or  it  can  be  arranged  for  a  motor  drive.  A  pump 
and  circulating  pipes  are  fitted  to  the  machine. 

The  machine  cuts  gears  from  3  inches  to  21  iiulios  in 
diameter,  and  pitches  from  8  to  2%  diametral  pitch,  :uul 
widths  of  faces  up  to  8\-(.  Inches.     It  weighs  'iV>  tons. 
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GROWTH  FROM  SMALL  BEGINNINGS 
The  machine  tool  industry  is  remarkable  in  the  fact  that  it 
is  a  growth  from  small  beginnings.  In  mentally  reviewing 
the  history  of  the  firms  which  have  been  successful  in  that 
line,  we  do  not  call  to  mind  one  which  made  a  flying  start 
with  large  capital  and  highly  developed  organization  behind 
it.  These  phases  have  come  later.  The  original  start  was 
made  from  humble  beginnings,  often  by  men  working  at 
the  lathe  and  the  bench. 

This  hopeful  condition  is  due,  possibly,  to  the  high  plane 
of  development  which  machine  tool  design  has  reached  in 
this  country.  Tlie  plane  is  so  high  that  the  product  which  is 
to  meet  competition  successfully  must  have  behind  it  a 
personality,  brimming  with  enthusiasm  and  original  ideas. 
Such  personalities  are  self-selective.  They  rise  to  the  top 
like  the  cream  in  the  milk  pitcher.  They  are  not  usually 
attracted  by  complex  organization  and  powerful  resources. 

*     *     * 

A  DEFECT  IN  THE  SALES  DEPARTMENT 
Almost  every  enquiry  a  manufacturer  receives  has  some 
value — the  actual  value  depending  largely  on  the  way  the 
enquiry  is  handled.  Comparatively  few  advertisers  so  han- 
dle their  enquiries  as  to  get  the  greatest  possible  return 
from  them.  Some  are  content  with  sending  a  catalogue  or 
circular,  and  possibly  a  form  letter,  which  they  never  fol- 
low up,  although  in  many  cases  a  purchase  is  not  made  for 
months  after  the  enquiry  is  sent  in.  Other  manufacturers, 
particularly  of  automobile  supplies  and  office  appliances,  it 
IB  positively  dangerous  to  write  to,  because  the  name  of  the 
enquirer  is  immediately  placed  in  a  species  of  mill  which 
proceeds  to  grind  out  long  follow-up  letters,  the  intent  of 
which  is  apparently  to  make  life  a  burden  for  the  un- 
fortunate enquirer,  and  in  time  to  force  him  to  buy.  There 
must  be  a  reasonable  mean  between  these  two  methods,  and 
it  can  be  found  in  the  intelligent  handling  of  enquiries  by 
a  trained  office  man  who  thoroughly  understands  his  busi- 
ness, and  not  by  a  typewriter  who  is  handed  a  list  of  names 
to  send  form  letters  to. 


If  the  manufacturer  considers  the  amount  of  money  which 
is  often  spent  in  trying  to  effect  a  sale,  he  can  quickly  fig- 
ure out  that  it  will  pay  to  handle  enquiries  intelligently.  An 
instance  of  the  lack  of  this  quality  is  mentioned  by  a  well- 
known  machine  tool  dealer  who  writes  us: 

A  manufacturer  will  send  us  prices  and  quote  us  discounts, 
and  we  take  an  order  and  send  it  in.  In  the  meantime  he 
has  made  some  exclusive  agency  arrangements  with  another 
house  covering  this  territory,  and  we  are  politely  informed 
on  receipt  of  the  order  that  they  can't  fill  it  on  account  of 
these  arrangements.  Our  salesman  has  lost  his  time  and 
we  have  lost  ours  and  we  have  talked  up  a  deal  for  the 
benefit  of  one  of  our  competitors,  as  we  have  to  notify  our 
customer  that  we  can't  fill  the  order.  There  are  not  so  many 
machine  tool  dealers  in  the  country  but  what  manufacturers 
could,  without  overexertion  on  their  part,  keep  them  posted 
as  to  their  sales  arrangements,  and  also  on  their  new  de- 
signs by  sending  out  up-to-date  printed  matter.  The  majority 
of  the  new  catalogues  that  we  receive  we  have  to  ask  for, 
although  when  a  manufacturer  gets  out  anything  new  one 
day's  work  in  his  office  would  sufiBce  to  supply  all  the  ma- 
chine tool  dealers  in  the  country  with  this  information.  The 
greatest  assistance  we  get  is  through  the  medium  of  the 
trade  journals,  and  this  gives  us  the  opportunity  of  thanking 
you  very  much  for  keeping  us  posted  in  the  manner  you  do. 


TECHNICAL  LITERATURE 

It  does  not  seem  to  be  an  exaggerated  statement  that  at 
least  fifty  per  cent  of  the  technical  books  brought  out  to-day 
in  America  have  been  written  merely  to  satisfy  the  ambition 
of  an  author  who  wants  to  see  his  name  on  the  title  page  of 
a  book,  and  published  simply  because  the  publisher  expects 
to  make  a  profit  on  the  book,  and  for  no  other  reason.  A 
great  many  technical  books  are  practically  nothing  but  ab- 
stracts and  compilations  of  other  books  previously  published, 
containing  hardly  anything  that  is  new  and  original,  not 
even  in  the  treatment  or  arrangement  of  the  matter;  and  in 
some  cases  these  new  books  are  even  inferior  to  works  that 
have  been  previously  published.  Such  books  have,  there- 
fore, no  excuse  for  their  existence  except  the  ambition  of 
the  author  and  their  money-making  possibilities. 

Technical  books  of  real  merit  are  few  and  far  between.  In 
this  respect  a  decided  difference  has  been  noted  by  many 
book  reviewers  between  German  and  American  books.  Ger- 
man technical  books  and  English  as  well,  are  noted  for  their 
thoroughness,  logic  and  originality.  The  "padding"  so  com- 
mon in  many  American  works,  is  almost  always  absent 
from  German  technical  publications.  The  German  mind  espe- 
cially appears  to  be  particularly  adapted  for  arranging  the 
material  properly,  systematizing  it  in  such  a  way  as  to  lead 
the  reader  or  student  from  subject  to  subject  by  easy  stages, 
and  provide  him,  at  the  end  of  the  journey  through  the 
book,  with  a  clear,  comprehensive  conception  of  the  subject 
treated. 

There  have  been  many  reasons  advanced  for  this  difference 
between  German  and  American  books.  The  most  plausible 
is  that  the  "hustling"  of  American  life  shows  itself  in  its 
technical  literature.  It  is  produced  in  haste,  and  too  little 
attention  is  given  to  detail.  Perhaps  this  is  because  many  of 
our  books  are  not  the  works  of  authors  with  ample  time  for 
investigation  and  study,  but  of  actual  workers  in  the  indus- 
tries who  cannot  give  a  large  portion  of  their  time  to  book 
writing.  This  last  feature  is  one  of  the  redeeming  charac- 
teristics of  some  American  technical  books.  Written  by  men 
actually  engaged  in  practical  work,  with  all  their  faults  of 
illogical  arrangement,  unbalanced  contents  and  lack  of  com- 
prehensiveness, they  are  more  practical,  more  thoroughly  in 
touch  with  the  industrial  conditions,  and  better  adapted  to 
the  use  of  the  every-day  man,  than  the  more  thorough-going 
and  comprehensive  German  works. 

The  demand  for  books  written  in  the  popular  style  is  per- 
haps accounted  for  by  the  limited  educational  advantages  of 
a  large  number  of  technical  book  buyers,  represented  by  the 
workers  in  every  trade;  but  even  this  feature  presents  no 
excuse  for  the  production  of  books  which  are  simply  "hashed 
over"  from  the  writings  of  other  authors,  because  a  popu- 
larly written  book  is  capable  of  just  as  logical  arrangement 
and  even  more  original  treatment  of  the  subject  than  a  mora 
scientific  treatise. 
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WHEN  TO  SAFEGUARD  MACHINERY 

Miuiiinc  (li'siKiU'i-s.  iiianutacturers,  and  others  coiU'erned 
with  tho  i)r(Kliutioii  of  machinery  are  slowly  awaking  to  the 
fact  that  it  is  not  good  design  or  business  iiollcy  to  put 
machines  on  the  niarltet  having  unprotected  gears  and  other 
ilunger  points.  The  movement  for  greater  safety  in  indus- 
trial pursuits  has  already  had  a  marked  effect  on  machine 
di'sign.  but  there  is  still  great  need  of  improvement  in  this 
respect,  in  the  construction  of  many  classes  of  machinery. 
In  an  editorial  in  May,  1907,  we  made  a  point  of  the  fact 
that  the  time  to  safeguard  danger  points  in  machinery  is 
when  the  design  Is  on  the  drawing-board.  The  designer  can 
cheaply  and  effectively  provide  guards  in  the  original  design 
of  the  machine,  whereas  they  might  be  cumbersome  or  en- 
tirely out  of  the  question  after  the  machine  had  been  built 
in  the  ordinary  way.  We  suggested  that  "safety  of  operation 
should  be  placed  on  a  par  with  mechanical  efficiency,  and 
that  our  schools  of  mechanical  engineering  could  do  no 
greater  service  for  the  manufacturing  interests  of  the  coun- 
try than  to  instil  this  principle  in  the  minds  of  their  stu- 
dents." 

Mr.  R.  C.  Boiling,  of  the  United  States  Steel  Corporation, 
at  the  recent  annual  meeting  of  the  Museum  of  Safety  and 
Sanitation,  New  York,  spoke  of  the  difficulty  of  providing 
effective  safety  devices  on  machinery  that  had  not  been  de- 
signed for  them.  He  said  that  the  United  States  Steel  Corpo- 
ration, which  is  spending  about  $1,000,000  annually  for 
accident  prevention  and  compensation  to  Injured  workmen, 
has  experienced  great  difficulty  in  protecting  danger  points 
on  machines,  cranes  and  other  appliances  that  had  been  un- 
provided with  these  desirable  accessories  when  built.  In  fact, 
it  was  practically  impossible  in  some  places  to  provide  rail- 
ings for  runways  and  protection  for  gears,  because  of  lack 
of  clearance,  etc.  Such  provision  would  have  made  necessary 
the  re-constructlon  of  roofs,  changes  in  foundations  and  in 
the  whole  lay-out  of  the  mill,  amounting  practically  to  a  re- 
construction of  the  plant.  Mr.  Boiling  said  that  almost  all  the 
machines,  cranes  and  other  apparatus  could  have  been  ade- 
quately protected  in  the  original  construction  with  little  or 
no  additional  cost;  but  when  provided  afterward  the  expense 
was  very  heavy. 

We  reiterate  that  the  time  to  safeguard  machinery  is  when 
it  is  on  the  drawing-board;  and  designers  should  awaken 
fully  to  a  sense  of  their  responsibility  in  this  respect.  They 
should  consider  safety  as  of  equal  importance  with  operating 
efficiency,  for  if  the  machines,  unprotected,  are  not  safe  to 
work,  they  are  failures,  no  matter  how  efficient  they  may  be 
as  producers.  Finally,  manufacturers  and  all  users  of  machin- 
ery should  fully  comprehend  the.  significance  of  the  Museum's 
motto:  "Prevention  is  a  benefaction — compensation  an 
apology." 

*  *  * 

THE  AUTOMATIC  MACHINE  AS  A 
CIVILIZING  AGENT 

It  is  the  fashion  among  certain  critics  of  the  present  social 
order  to  cast  aspersions  on  the  automatic  machine  as  com- 
pared with  the  hand  processes  which  it  has  displaced.  The 
old  idea  that  it  throws  workmen  permanently  out  of  employ- 
ment has  been  pretty  thoroughly  exploded;  but  there  still 
remains  a  vestige  of  the  ancient  superstition  that  ingenious 
inventions  tend  to  degrade  labor.  It  is  claimed  that  the 
workman  becomes  a  part  of  the  machine,  performing  in 
unison  with  It  the  few  movements  of  feeding  or  adjustment 
which  it  is  impracticable  for  the  machine  to  perform  by  itself. 

With  this  unfriendly  view  of  the  automatic  machine  we 
boldly  take  issue.  There  are  without  doubt  many  instances 
in  which  the  criticism  holds  good,  but  this  condition  is  only 
a  passing  phase  of  development.  The  application  of  auto- 
matic feeds,  for  instance,  has  relieved  and  will  continue  to 
relieve  the  operator  of  tiresome  routine  work.  We  shall 
eventually  change  our  belief  that  the  only  mechanisms  which 
can  successfully  be  made  self-acting  are  those  which  may  be 
operated  by  unskilled  labor.  The  time  is  approaching  when 
mechanisms  will  be  found  profitable  which  require  the  atten- 
tion of  mechanics  of  the  very  greatest  skill  and  experience.  As 
lli<!  field  thus  broadens,  mechanics  of  all  grades  of  ability   will 


become  more  and  more  engaged  in  the  work  of  supervision, 
instead  of  being  bound  to  the  monotonous  repetition  of  manual 
movements  required  for  hand  work  or  machine  feeding. 

The  continued  development  of  the  automatic  machine  holds 
out  hope  to  the  workman  for  relief  from  much  that  consti- 
tutes the  drudgery  of  labor. 

*     *     * 
SALARIES  VS.   PROFITS 


A   STUDY   IN   SHOP  AND   OFFICE    MANAGEMENT 

POLYCON 

The  draftsman,  usually,  has  an  excellent  opportunity  to 
study  methods  of  shop  management  and  general  business  sys- 
tems. Except  in  some  of  the  largest  establishments,  he  has 
free  access  to  the  shop,  and  usually  avails  himself  with  more 
or  less  freedom  of  the  opportunity  to  study  shop  methods  and, 
incidentally,  to  break  up  the  monotony  of  close  confinement 
to  the  drawing-board.  His  work,  too,  brings  him  more  or 
less  into  contact  with  foremen  and  workmen,  and  he  is  thus 
in  a  position  to  learn  the  shop  view  of  matters  with  some 
degree  of  accuracy.  In  addition  to  this,  the  drafting-room 
being  a  sort  of  neutral  ground  between  shop  and  office,  he  is 
often  able  to  get  something  of  an  insight  into  office  methods, 
more  particularly  as  regards  the  ordering  and  cost-keeping 
departments.  It  has  been  the  writer's  fortune,  good  or  bad, 
to  have  wandered  considerably,  and  to  have  been  employed  in 
establishments  doing  a  wide  variety  of  business,  from  pure 
manufacturing  to  pure  engineering,  including  various  admix- 
tures of  these  two  extremes.  Although  making  no  preten- 
sions to  speak  authoritatively  on  the  subject,  I  have  always 
been  rather  a  close  observer  of  shop  management,  and  a 
comparative  description  of  some  of  the  systems  I  have  seen 
might  be  of  interest. 

Cost  Systems 

Shop  A  was  engaged  in  the  manufacture  of  gas  and  steam 
engines  and  boilers  for  use  in  the  oil  fields,  besides  making 
general  oil-well  supplies  and  attending  to  repair  work.  The 
shops  were  modern  and  employed  about  four  hundred  men, 
and  the  output  was  limited  to  a  few  standard  sizes.  The  cost 
system  was  handled  by  one  clerk,  and  there  was  one  fore- 
man to  each  of  the  usual  departments,  machine,  forge,  foun- 
dry, pattern,  and  bciler  shops.  The  stock  was  kept  by  a 
young  man,  and  was  delivered  to  the  workmen  as  required, 
on  an  order  from  the  foreman. 

Shop  B.  where  I  was  employed  immediately  after  leaving 
A,  was  engaged  in  exactly  the  same  line  of  work,  with  the 
addition  of  a  general  line  of  plate  work,  such  as  tanks  and 
pen-stocks,  and  the  development  of  a  line  of  larger  sizes  of 
gas  engines.  On  account  of  these  latter  branches  a  large 
force  of  draftsmen  was  maintained,  while  in  the  previous  posi- 
tion I  was  alone  In  my  glory.  The  number  of  men  employed 
was  but  inconsiderably  greater  than  in  the  case  of  A,  but  the 
cost  department  included  three  or  four  clerks,  all  of  whom 
appeared  to  have  enough  to  do,  and  each  foreman  had  a  clerk. 
In  order  to  get  a  piece  of  drill  steel  or  a  machine  screw  from 
the  stock-room,  it  was  necessary  for  the  workman  to  get  an 
order  from  the  foreman,  take  it  upstairs  to  the  cost  depart- 
ment to  have  it  signed,  and  then  get  the  material  from  the 
stock-keeper,  who,  by  the  way,  also  had  an  assistant. 

Now  it  is  significant  that  while  the  A  company  was  paying 
a  good  dividend  to  the  stockholders  and  was  also  able  to  give 
its  employes,  as  a  Christmas  present,  a  substantial  bonus 
based  on  their  wages,  the  B  company  not  only  was  not  paying 
dividends  on  the  stock,  but  was  in  actual  financial  difficulties. 
I  do  not  say  that  the  elaborate  cost  system  was  the  sole 
cause  of  the  trouble  with  /}.  but  I  do  believe  that  a  simpler 
system  would  have  been  sufhciently  accurate  for  the  purpose, 
and  would  have  saved  thousands  of  dollars  yearly. 
Offlco  Systems 

The  first  establishment  under  this  heading,  V.  was  en- 
gaged principally  in  the  manufacture  of  mining  and  ore- 
handling  machinery,  and  had  modern  and  well  equipped 
shops  employing  five  or  six  hundred  men.  Having  n  well- 
established  business,  the-  selling  was  done  chiofiy  by  corre- 
spondence and  by  one  or  two  supply  houses  In  the  mining 
districts,    beside    whieh    the   general    manager   and    ongliu'cra 


464 


MACHINERY 


February,  1910 


took  occasional  trips  wlien  something  "big"  was  in  the  air. 
The  business  of  this  company  was  handled  by  the  president, 
general  manager,  treasurer,  and  purchasing  agent,  with  a 
staff  of  clerks  and  stenographers  not  exceeding  five.  All  of 
the  above  officials,  as  well  as  the  superintendent  and  some 
of  the  engineers,  were  stockholders  in  the  company,  were  re- 
ceiving satisfactory  salaries,  and  there  was  a  spirit  of  hearty 
cooperation  evident  among  them. 

Company  D  was  also  engaged  in  manufacturing,  mining  and 
ore-handling  machinery.  The  office  building  was  a  handsome 
four-story  structure,  and  the  shops,  employing  about  the  same 
number  of  men  as  C,  were  well  built  and  equipped  with  the 
most  modern  tools  and  appliances.  This  company  had  a  pres- 
ident, general  manager,  works  manager,  secretary,  treasurer, 
purchasing  agent,  auditor,  sales  manager,  two  vice-presidents 
and  a  chairman  of  the  board  of  directors,  most  of  whom 
were  relatives  of  the  original  members  of  the  firm  and  drew 
large  salaries,  their  assistants,  in  some  cases,  doing  the  work. 

It  Is  not  difficult  to  understand  that  while  C  was  paying 
dividends,  D  was  not,  and  further,  was  in  serious  financial 
difficulties.  Both  companies  maintained  large  and  efficient 
engineering  staffs,  had  well-equipped  shops  and  an  established 
reputation  in  their  lines  of  business,  and  it  could  not  but  be 
patent  to  the  most  casual  observer  that  the  profits  in  the  case 
of  D  went  to  pay  large  salaries  to  supernumeraries. 

Shop  Systems 

The  next  shop  to  be  considered,  designated  as  E,  was  one 
which  had  grown  from  a  jobbing  shop  and,  at  the  time  that 
I  worked  there,  employed  about  four  hundred  men,  build- 
ing steam  engines,  boilers,  mining  machinery,  saw-mill  and 
pulp-mill  machinery,  and  general  plate  work.  The  build- 
ings were  frame  structures,  inadequate  for  the  work,  and  the 
tools  were — some  of  them — fit  only  for  the  scrap  heap.  How- 
ever, there  were  some  good,  heavy  machines,  and,  with  good 
management,  the  plant  should  have  been  capable  of  producing 
a  fair  output.  As  stated,  the  shops  had  grown  from  small 
beginnings  at  a  time  when  business  was  plentiful  and  prices 
good,  and  the  company  had  always  been  able  to  pay  good 
dividends.  Being  a  close  corporation,  practically  owned  by 
three  men  actively  engaged  in  the  management,  one  of  whom 
was  the  general  manager,  a  sharp  eye  was  kept  on  the  bal- 
ance sheet.  This  being  so,  it  seems  strange  that  the  shops 
were  not  maintained  in  a  more  efficient  state,  but,  on  the 
contrary,  the  manager's  sole  idea  of  economy  seemed  to  lie 
in  the  reduction  of  expenditures.  In  order  to  get  the  work  out 
cheaply,  all  sorts  of  patchwork  was  done  on  the  patterns, 
metal  was  skimped  to  the  limit,  an  excess  of  scrap  and  a 
low  grade  of  pig  was  used,  and  the  machinery  was  often 
shipped  out  only  half  finished.  All  through  the  shops  an  ex- 
cessive number  of  apprentices  was  employed,  and  laborers 
were  doing  work  which  should  have  been  done  by  skilled 
mechanics;  in  the  office,  the  highest  salaried  man  outside  of 
the  general  manager  and  the  treasurer  received  $150  a  month. 
At  the  same  time,  the  cost  system  was  only  used  to  obtain 
the  total  cost  of  a  new  size  or  design  of  machine;  It  gave 
no  idea  of  where  the  loss  or  profit  occurred,  and  was  not  fol- 
lowed up  for  duplicate  machines.  The  natural  result  of  these 
methods  was  that  this  concern  was  losing  more  in  bad  cast- 
ings and  mistakes  than  was  saved  by  the  false  economies, 
and  continually  the  few  good  workmen  employed  would  leave 
because  the  firm  was  not  willing  to  pay  them  as  much  as 
someone  else  would  pay. 

In  sharp  contrast  to  this  was  plant  F.  Here  the  spirit  was 
to  do  the  kind  of  work  best  suited  to  the  requirements,  to  im- 
prove the  equipment  as  fast  as  financial  conditions  would 
warrant,  to  pay  such  wages  as  would  attract  and  keep  the 
best  men,  and  to  keep  down  costs  by  finding  out  exactly  where 
losses  occurred  and  then  rectifying  the  conditions  causing  the 
loss.  Each  month  an  accurate  and  complete  statement  was 
made  up,  showing  the  number  of  men  employed  and  their 
wages,  the  cost  of  material  consumed  and  the  output,  with  a 
comparison  with  previous  months.  The  foundry  had  to  make 
a  daily  report  of  all  castings,  giving  the  names  of  the  molders 
whose  castings  were  spoiled  and  the- cause  thereof,  and  every 
foreman  was  made  to  feel  that  he  was  there  to  improve  the 
output  in  quality  and  reduce  the  cost, 


Conclusions 

And  now  to  point  the  moral!  Not  that  it  is  necessary  to 
do  so,  for  it  seems  as  if  the  conclusions  were  self-evident. 
However,  the  officers  of  any  corporation  owe  it  to  the  stock- 
holders to  so  conduct  the  business  as  to  pay  a  reasonable 
profit  in  the  form  of  dividends.  Too  many  corporations  are 
like  D:  they  pay  large  salaries  to  the  officers  and  pro- 
vide remunerative  and  not-too-laborious  employment  for  sons 
and  sons-in-law.  Others,  with  perfectly  honest  intentions, 
are  overburdened  with  systems  or  are  swamped  by  an  over- 
weening vanity  on  the  part  of  the  officers,  manifesting  itself 
In  elaborately-fitted  offices  and  lavish  but  ineffective  advertis- 
ing. Still  others  are  being  wrecked  by  incompetent  or  too 
daring  engineers,  who  undertake  unusual  contracts  without 
sufficient  investigation  of  the  conditions  and  requirements, 
with  the  result  that  the  work  as  finally  designed  over-runs  the 
estimate  excessively. 

The  best  results,  however,  would  be  obtained  if  the  order 
and  cost  systems  were  kept  in  the  simplest  possible  form  con- 
sistent with  obtaining  accurate  and  reliable  results;  the  same 
rule  should  apply  to  the  business  management.  In  the  shop 
it  is  good  economy  to  pay  fair  wages  and  to  insist  on  a  fair 
return  of  work  therefor.  System  is  a  good  thing,  but,  like 
most  good  things,  it  Is  possible  to  have  too  much  of  it  and, 
therefore,  "be  temperate  in  all  things"  is  good  advice  in  the 
business  world,  as  elsewhere. 

*     *     * 

THE  PO'WBR  OP  LARGE  GUNS 

A  gun  may  properly  be  considered  as  a  prime  mover,  and 
its  output  may  be  expressed  in  terms  of  horsepower.  As, 
however,  the  period  of  time  during  which  energy  is  exerted 
is  very  short,  the  horsepower  expressed  in  figures  becomes 
rather  startling.  A  calculation  involving  the  horsepower  of 
the  large  16-inch  gun  mounted  at  Sandy  Hook,  for  instance, 
will  reveal  more  than  anything  else  the  enormous  size  and 
power  of  this  gun.  The  projectile  weighs  2,370  pounds  and 
has  a  muzzle  velocity  of  2,300  feet  per  second.  The  energy 
developed  at  the  muzzle  is  about  88,000  foot-tons.  If  we 
assume  that  the  projectile  moves  through  a  distance  of  33 
feet  within  the  gun  while  acquiring  the  given  velocity,  and 
that  the  acceleration  of  the  projectile  Is  uniform  until  the 
muzzle  is  reached,  the  mean  velocity  of  the  projectile  while 

2,300 

within  the  bore  would  be  =1,150   feet  per  second,  and 

2 
the  psriod  of  time  during  which  the  energy  of  88,000  foot-tons 

33  1 

is   developed   would   be  =  —  of  a  second.       This   corre- 

1,150       35 
sponds   to   a   total   of   88,000X35X60  =  184,800,000   foot-tons 
per  minute.     Since  the  horsepower  =::  33,000  foot-pounds,  or 

184,800,000 

14.7    foot-tons    per    minute,    we    have =  12,600,000 

14.7 
horsepower,  as  the  power  developed  by  the  gun  during  the 
period  and  conditions  mentioned. 


In  accordance  with  the  factory  and  work-shop  act  of  Great 
Britain,  the  British  Government  has  issued  regulations  re- 
lating to  safety  arrangements  to  be  used  in  dry  grinding  and 
finishing  processes.  According  to  these  rules  all  grinding 
wheels  must  be  provided  with  a  hood  or  other  appliance 
so  constructed  and  arranged  as  to  take  care  of  practically 
all  dust  created.  A  duct  of  adequate  size  arranged  to  carry 
away  the  dust  must  be  provided,  and  a  fan  or  other  effective 
means  for  extracting  the  dust  must  be  installed.  Suitable 
respirators  must  also  be  provided  for  all  persons  employed 
in  grinding,  whether  working  in  a  room  or  in  the  open  air. 
No  person  is  permitted  to  do  any  work  other  than  grind- 
ing in  a  room  where  grinding  is  carried  on,  except  work 
required  for  cleaning  purposes.  Provisions  are  also  made  for 
effective  cleaning  of  i-ooms  in  which  grinding  is  carried 
on,  at  least  once  a  week.  The  employer  is  required  to  fur- 
nish all  safety  apparatus,  respirators,  etc.,  and  every  person 
employed  is  required  to  make  full  and  proper  use  of  the  ap- 
pliances provided. 
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LAYING-OUT  AND  ALIGNING  OPERATIONS 
ON  MACHINE  TOOLS-1- 

ALFRBD   BPANOBNBBRQt 

In  general,  laying  out  is  tlio  process  of  placing  such  lines 
on  castings,  forgings,  or  partially  finislied  surfaces,  as  will 
designate  the  exact  location  and  nature  of  the  operations 
specified  on  the  drawing;  an  aligning  operation,  as  its  name 
implies,  consists  in  lining-up  a  shaft  bearing,  bracliet,  or 
other  similar  machine  element,  in  its  proper  place  relative  to 
other  members.  The  flrst-named  operation  usually  is  asso- 
ciated with  the  process  of  machining,  while  the  last-men- 
tioned is  generally  included  in  the  work  of  assembling. 
I^ayiugout  and  aligning  operations  may  be  divided  into  two 
parts:  the  preliminary  and  the  final.  The  preliminary  opera- 
tion consists  in  approximately  locating  a  machine  element  in 
place  for  the  purpose  of  marking  the  clamping  bolt  holes  on 
its  supporting  member;  in  the  final  alignment,  the  exact 
location  is  ascertained  for  the  purpose  of  drilling  the  dowel 
pin  holes,  the  work  being  held  by  its  clamping  bolts.  Clear- 
ance in  the  bolt  holes  permits  of  this  adjustment. 

As  the   ultimate   results   obtained   In   assembling  are  con- 
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Pig.  1.    Special  Tools  used  in  Laylng-out  Operations 

trolled  to  a  large  extent  by  the  accuracy  of  these  operations, 
it  is  of  the  utmost  importance  that  means  be  provided  for 
insuring  the  refinement  that  the  nature  of  the  case  demands. 
Jigs  and  fixtures  have,  of  course,  been  a  dominant  factor  in 
dispensing  with  much  of  the  ingenuity  and  skill  required  in 
this  work,  but  owing  to  special  considerations  a  preclusion 
of  these  valuable  adjuncts  to  manufacturing  work  may  be 
advisable.  In  this  case  a  simple  gage  or  templet,  or  even  a 
wooden  jig  provided  with  steel  bushings,  will  greatly  facili- 
tate the  operation  of  laying  out  or  aligning,  and,  in  fact, 
when  proper  care  is  exercised  in  using  these  comparatively 
crude  devices,  work  may  be  produced  on  an  interchangeable 
basis  as  good  as  with  more  expensive  tools;  although  it  is 
to  be  expected  that  more  skilled  labor  will  bo  required. 

As  regards  the  different  methods  of  laying  out  and  align- 
ing, no  definite  rules  can  be  given.  The  machinist  must  con- 
sider the  means  at  hand  and  the  nature  of  the  job;  he  must 
then  use  his  ingenuity  and  be  guided  by  his  practical  expe- 
rience.   A  few  special  cases  are  illustrated  in  the  accompany- 

•  For    nddltlonni     Infnrmntlon     on     this    and     Idndicil     Bubjocts     rpo 
'Assoml'.lltiK  a   4S-lmh    Mnlor Drlvpn    I'lniipr,"   In    tlic    Occembcr,    1009, 
188111;  of  MACiiiNiniv.  jitkI   nllii-r  ni-tlcIcH   tliiTo  rrferred  to. 
tAdrtrcBs:    Oni    \V.  I''irili  St.,  IMalnlleld,  N.  J. 


Ing  line-engravings;  the  methods  and  processes  shown  and 
the  remarks  made  in  regard  to  them  are  intended  only  as 
suggestions  of  how  the  work  may  be  accomplished  without 
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Fig.  2.    Locating  a  SmaU  Motor  by  the  Use  of  a  Link 

the  employment  of  drill  jigs.  It  is  not  to  be  inferred  that  the 
way  shown  is,  in  each  instance,  the  best  method  possible  and 
the  only  one  applicable.  Circumstances  alter  cases;  while 
the  methods  shown  may  be  eminently  suitable  for  one  set 
of  conditions,  they  may  either  be  too  refined  or  not  refined 
enough  for  other  conditions  and  requirements. 
Special  Tools  and  Appliances 
Aside  from  the  more  common  laying-out  tools  such  as  the 
dividers,  surface  gage,  steel  scale,  etc.,  there  are  a  number  of 
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Fig.  3.    T-Jlg  for  Locating  a  Bovel  dear  Bracket 

tools  of  a  special  form  used  for  laying-out  operations,  some  of 
which  arc  shown  In  Fig.  1.  The  form  of  center  punch  shown 
at  A  will  greatly  facilitate  marking  off  holes  through  brack- 
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ets  and  templets,  or  in  laying  off  pin  holes  for  cams.  It  is 
necessary  to  provide  a  number  of  different  sized  center 
punches  of  this  type,  as  the  body  of  the  punch  must  fit  the 
clearance  hole  in  the  work.  For  obtaining  a  circle,  the 
diameter  of  the  tap  drill,  the  punch  or  marker  may  take  the 
form  shown  at  B.  while  a  combination  of  the  two  will  pro- 
vide a  guard  circle. 

A  flat  scriber  C  is  very  useful  for  marking  a  line  on  a  plane 
surface  at  right  angles  to  another  plane  surface  when  the  cor- 


Flg.  4.    Special  Gages  and  Templets  for  Laylng-out  and  Aligning  Operations 
on  a  Turret  Lathe  Bed 

ner  is  rounded  as  shown  at  D.  The  form  of  marker  illus- 
trated at  E  is  for  giving  permanence  to  lines  intersecting  on 
surfaces  at  right  angles,  as  for  instance,  in  marking  the  rela- 
tive position  of  a  gear  on  a  shaft.  At  F  is  shown  a  special 
marker  for  laying  out  a  circle,  the  center  of  which  must  coin- 
cide with  a  hole  already  bored.  The  body  of  the  marker  fits 
the  bored  hole  and  a  circle  is  scribed  in  the  piece  to  be 
marked  off  by  rotating  the  marker  when  the  point  is  in  con- 
tact with  the  work.  Two  methods  of  makiug  the  scribing 
point  are  clearly  indicated  in  the  engraving,  the  one  shown 
at  end  G  producing  a  circle  the  diameter  of  the  body.  In 
marking  off  a  hole  in  alignment  with  a  threaded  hole,  a  bush- 
ing H  having  a  scribing  point  is  made  to  fit  the  threaded  arbor 
/.  This  arbor  fits  the  threaded  hole,  and  the  bushing  is  ro- 
tated to  mark  the  circle. 

One  of  the  most  convenient  and  accurate  methods  of  locat- 
ing gear  centers  is  by  the  use  of  links.  For  drilling  or  boring 
operations  the  link  may  take  the  form  of  a  casting  provided 
with  hardened  steel  bushings  to  guide  the  cutting  tools.  Again, 
a  link  may  be  used  for  cases  similar  to  the  one  shown  in  Fig. 
2,  which  illustrates  the  method  of  accurately  setting  a  small 
motor  A  so  that  its  pinion  will  mesh  properly  with  a  gear  on 
shaft  B.  The  work  is  accomplished  as  follows:  With  the  link 
C  and  the  motor  in  position  as  shown,  the  jack-screw  D  is 
adjusted  until  the  motor  frame  just  touches  the  finished  seat 
on  the  bed.  This  adjustment  is  determined  by  means  of  tissue 
paper  placed  between  the  motor  and  bed,  after  which  the  bolt 
holes  are  marked  off  on  the  bed;  the  special  marker  B,  Fig. 
1,  is  used  for  the  purpose.  The  construction  of  the  link  is 
clearly  shown  at  E,  Fig.  2;  this  form,  being  made  of  two 
pieces  bolted  together,  permits  of  ready  application  to  a  shaft 
supported  between  bearings,  without  removing  the  shaft.  Such 
a  case  is  frequently  met  with  in  applying  a  geared  pump  to  a 
machine  already  built.  For  ordinary  cases,  however,  the  link 
may  be  made  in  one  casting  or  forging,  as  the  circumstances 
require,  and  provision  lor  clamping  may  be  made  by  sawing 
through  the  ends  as  far  as  indicated  at  F. 


In  Fig.  3  is  shown  a  T-jig  for  locating  a  bearing  bracket  A 
relative  to  the  hole  B  in  the  main  casting  C.  The  requirements 
are  that  the  axes  of  hole  B  and  shaft  D  must  intersect,  and 
the  faces  of  hubs  E  must  be  equidistant  from  the  axis  of  B. 
It  is  evident,  however,  that  the  T-jig  will  not  take  care  of 
the  alignment  of  the  shaft  B  with  reference  to  its  being 
parallel  with  the  surface  F.  This  may  be  accomplished  by 
measuring  down  from  surface  F  with  either  a  combination 
square  or  surface  gage  or,  in  case  the  adjacent  bearing  for 
shaft  D  is  already  located,  bracket  A  will  find  its  own 
alignment  by  using  this  bearing  to  support  the  shaft. 

The  Use  of  Templets 

When  a  number  of  pieces  are  to  be  made  inter- 
changeable without  the  use  of  jigs  or  fixtures,  this 
can  be  accomplished  by  the  employment  of  templets 
for  laying  out  the  work.  While  these  devices  greatly 
simplify  laying-out  and  aligning  operations,  they  are 
not  intended  for  guiding  the  cutting  tools.  Templets 
are  particularly  well  adapted  for  work  where  the 
holes  to  be  laid  but  lie  in  the  same  horizontal  plane, 
and,  owing  to  this  condition,  the  templet  usually 
takes  the  form  of  a  flat  plate  of  sheet  iron,  or  a 
wooden  piece,  having  the  same  general  outline  as  the 
work  to  be  laid  out.  Again,  many  irregular  forms 
are  drawn  on  work  from  accurately  filed  templets, 
after  which  permanence  is  given  the  lines  by  dotting 
them  with  prick-punch  marks  placed  directly  on  the 
line. 

In  making  a  templet  for  the  first-mentioned  class 
of  work,  holes  are  drilled  in  the  templet  to  conform 
to  the  drawing  of  the  piece  to  be  laid  out.     In  use, 
the  templet  is  laid  on  the  work  and  is  then  clamped 
to  it  by  suitable  and  convenient  means,  so  that  its 
outline   coincides   with   that   of   the   work.     The   lay- 
out may  be  transferred  to  the  work  by  means  of  a 
marker  as  already  explained,  or,  in  the  case  of  com- 
paratively large  holes,  an  ordinary  scriber  is  used  to 
mark  the  circles,  and  after  the  templet  is  removed 
from  the  work,  the  center  of  each  circle  is  laid  out 
with   dividers,  permanence  being  given  the  lines  by  a  prick 
punch.     Witness  circles  are  often  placed  on  the  work  to  make 
sure  that  the  original  lines  were  closely  followed  in  drilling, 
!.  e..  a  circle  is  drawn  in  each  case  1/32  inch  larger  in  diam- 
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Fig.  5.    Sheet  Iron  Templets  for  Laying  out  Planer  Crossrall  Members 

eter  than  the  one  worked  to;    then,   if  the  hole  is  correctly 
drilled,  it  will  be  concentric  with  this  circle. 

For  a  certain  class  of  work  where  great   accuracy  is  not 
required,  templets  may  be  made  provided  with  haidened  steel. 
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bushings  for  KiiidiiiK  the  cutting  tools  Independently  of  the 
skill  of  (lie  opeialor.  in  which  case,  however,  the  templet  takes 
the  form  of  a  jig.  Owing  to  the  lack  of  rigidity  due  to  the 
thin  material  of  which  such  jigs  or  templets  ar(>  constructed, 
no  attempt  is  made  to  provide  clamping  arrangements.  The 
templet  may  be  clamped  to  the  work  by  means  of  ordinary 
C-danips,  or  with  machinists'  clamps.  Very  frequently,  how- 
ever, it  is  desirable  to  provide  locating  points  which  may  con- 
sist of  pins  extending  from  one  or  both  sides  of  the  templet, 
as  the  case  may  require,  or  the  locating  points  may  be  formed 
by  bending  the  edges  of  the  metal  to  a  right  angle. 

The  application  of  a  jig  such  as  just  described  is  illustrated 
in  Fig.  4,  which  shows  the  method  of  drilling  foundation  bolt 
holes  in  a  turret  lathe  bed,  the  holes  being  drilled  from  the 
bottom.  As  will  be  seen,  the  jig  or  templet  A  consists  of  three 
pieces  of  flat  iron  riveted  together  and  clamped  to  the  bed  by 
means  of  clamps  B.  The  method  of  Inserting  the  drill  bush- 
ings is  shown  in  detail  at  C.  To  facilitate  setting  the  jig  with 
reference  to  the  bosses  D  on  the  under  side  of  the  bed  casting 


drilling  the  tap  holes  in  the  lathe  bed,  not  shown.  Steel 
lining  bushings  K  are  provided  for  the  drill  bushings.  The 
jig  and  work  arc  clamped  to  the  drill  press  table  by  straps  and 
bolts.  The  frame  consists  of  four  pieces  of  ash  fastened  at  the 
corners  with  blue  and  wood-screws,  the  joints  being  made  as 
shown.  Ash  is  the  best  wood  for  the  purpose,  since.  If  well 
seasoned,  it  is  less  likely  to  warp  than  any  other,  but  where 
this  wood  Is  not  available,  maple  Is  a  goofl  substitute. 

A  slightly  more  expensive,  but  more  durable  jig,  for  the 
same  purpose  Is  shown  at  F  in  the  same  engraving.  This  jig 
is  made  of  flat  bar  steel  riveted  together,  and  is  of  the  same 
general  construction  as  the  wooden  one. 

Gages  for  Alig-ning  Operations 

A  gage  may  briefly  be  defined  as  any  standard  of  compari- 
son; as  here  used,  the  term  gage  will  have  reference  to  spe- 
cial devices  for  aligning  work  without  the  employment  of 
ordinary  tools  such  as  a  combination  square,  surface  gage,  etc. 
Besides  greatly  facilitating  aligning  operations,  the  particular 
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Pig.  6.    Application  of  a  Wooden  Jiff  for  Drilling  a  Lathe  Headstock. 
At  F  ia  shown  a  Similar  Jig  constructed  of  Flat  Bar  Steel 

so  that  the  holes  when  drilled  will  be  concentric  with  these 
bosses,  jig  member  E  is  bent  to  a  right  angle  at  each  end  so 
as  to  extend  down  the  casting;  the  location  is  determined  by 
matching  these  ears  with  the  bosses  on  the  bed. 

In  Fig.  5  is  shown  the  application  of  sheet  iron  templets 
for  laying  out  cross-rail  members  for  large  planers.  Templet 
A  for  swivel  member  B  Is  located  by  the  hub  G,  and  Is  lined 
up  to  match  the  end  D.  A  separate  templet  is  provided  for 
laying  out  the  swivel  clamp  E ;  edge  F  of  the  templet  is  bent 
over  to  form  a  locating  point.  But  one  templet  is  required 
for  laying  out  slide  G  and  its  clapper-box  H.  This  Is  lined 
up  on  each  member  as  shown.  It  is  obvious  that  these 
templets  are  more  advantageous  than  cast  Iron  jigs  for  this 
class  of  work,  since  very  large  and  heavy  jigs  would  be  re- 
quired, and  furthermore,  no  great  accuracy  is  necessary,  as 
the  bolt  holes  have  1/16  inch  clearance. 

As  already  stated,  a  very  cheap  and  serviceable  jig  for 
certain  classes  of  work  can  be  constructed  of  wood.  At  A, 
Fig.  6,  Is  shown  a  jig  of  this  character  for  drilling  the  clamp- 
ing bolt  holes  In  an  engine  lathe  headstock — In  this  case  for 
a  SO-Inch  lathe.  The  jig  Is  located  by  pin  B  and  keys  G,  the 
latter  fitting  a  kcyway  In  the  headstock;  having  these  keys 
on  botli  sides  of  the  jig  as  shown  at  /),   it  is  also  used   for 


Fig.  7.     Gagre  for  Aligning  the  Driving  Shaft  Bracket  on  a  Vertical  Boring  Mill 
of  the  Bevel  Gear  Driven  Type 

advantage  of  using  gages  is  that  the  possibility  of  error  due 
to  carelessness  in  transferring  scale  measurements  is  avoided. 
It  is  assumed,  however,  that  the  gages  here  shown  are  Intended 
only  for  duplicate  work;  It  would  not  be  economy  to  make 
gages  for  aligning  only  a  few  pieces. 

Turning  back  to  Fig.  4,  F  represents  a  simple  gage  for  align- 
ing bracket  O  on  the  bottom  of  a  turret  lathe  bed.  The  require- 
ments are  that  face  H  of  the  bracket  must  be  a  certain  definite 
distance  from  seat  /  on  the  bed,  but  the  alignment  in  a  longi- 
tudinal direction  Is  non-essential.  The  gage  merely  consists  of 
two  pieces:  a  straightedge  J,  planed  only  on  one  side  and  one 
end,  and  a  gage  which  Is  fastened  to  the  end  of  the  straight- 
edge as  shown.  As  surface  L  on  the  bed  lies  In  the  same  plane 
with  seat  /,  the  straightedge  Is  made  long  enough  to  reach  this 
surface,  thereby  obtaining  greater  accuracy  in  the  alignment. 
Bolt  hole  M.  already  tapped.  Is  utilized  for  clamping  the  gage. 
In  aligning  the  bracket,  its  face  is  brought  into  contact  with 
the  gage,  and  the  bracket  is  then  set  longitudinally  to  match 
Its  seat  on  the  bed. 

Another  gage,  or  more  properly  speaking,  a  pair  of  gages, 
for  aligning  a  feed-box  on  the  turret  lathe  bed  shown  In  the 
lower  part  of  the  same  engraving,  is  shown  al  .Y.  The  require- 
ment  of   the   present   case    is  simply    thai    the   feed-box   shaft 
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hole  0  be  located  a  certain  definite  distance  from  the  top  of 
the  bed;  seat  P  on  the  bed  takes  care  of  the  center  distance 
from  hole  Q.  It  is  obvious  then,  that  the  gage  castings  R  should 
only  provide  a  positive  locating  surface  with  reference  to  the 
top  of  the  bed;  this  is  accomplished  in  the  manner  shown. 
The  location  endwise  is  determined  by  scale  measurement 
from  the  end  of  the  bed. 

An  aligning  operation  on  a  vertical  boring  mill  bed,  and 
the  gage  used,  is  illustrated  in  Fig.  7.  This  boring  mill  is  of 
the  bevel  gear  driven  type,  in  which  the  pinion  meshing  into 
the  table  bevel  gear  is  carried  on  the  driving  shaft  in  bracket 
A.  The  problem  of  aligning  this  driving  shaft  bracket  with 
reference  to  the  spindle  hole  B  in  the  bed,  is  easily  solved  by 
using  gage  C.  As  will  be  seen,  this  gage  consists  of  a  bar  D 
planed  on  two  sides,  E  and  F;  a  bushing  G  fitting  the  spindle 
hole;  and  two  gage  pieces  H  and  H^.  A  special  arbor  Z,  having 
both  its  ends  ground  to  the  same  diameter,  fits  bracket  A. 

When  in  use,  a  line  wire  J  is  stretched  across  the  bed  by 
means  of  weights  K.  This  wire  lies  in  a  small  groove  or  mark 
planed  in  the  bed  for  the  double  purpose  of  squaring  the  gage 


DERIVATION  OP  BEVEL  GEAR  FORMULAS*! 

RALPH    E.    FLANDERS! 

In  the  present  article  are  given  the  derivations  of  the  for- 
mulas used  for  calculating  the  dimensions  of  bevel  gearing  for 
all  conditions  of  shaft  angles  and  types  of  gears,  including 
bevel  gears  with  shafts  at  right  angles,  miter  gearing,  bevel 
gears  with  shafts  at  acute  or  obtuse  angles,  crown  gears,  and 
internal  bevel  gears. 

In  Fig.  1  is  shown  an  axial  section  of  a  bevel  gear,  the  pitch 
lines  showing  the  location  of  the  imaginary  pitch  cone.  The 
pitch  cone  angle  is  the  angle  which  the  pitch  line  makes  with 
the  axis  of  the  gear.  The  pitch  diameter  is  measured  across 
the  gear  drawing  at  the  point  where  the  pitch  lines  intersect 
the  outer  edge  of  the  teeth.  In  speaking  of  the  pitch  of  a  bevel 
gear  we  always  mean  the  pitch  of  the  larger  or  outer  ends  of 
the  teeth.  Diametral  and  circular  pitch  have  the  same  mean- 
ing as  in  the  case  of  spur  gears,  the  diametral  pitch  being 
the  number  of  teeth  per  inch  of  the  pitch  diameter,  while  the 
circular  pitch  is  the  distance  from  the  center  of  one  tooth 
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Dimensions,  Definitions  and  Reference 
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Fig.  2.    Dimensions  for 
Cro^pn  Gear 


Fig.  3. 


Dimensions  for  Internal 
Bevel  Gear 


and  setting  the  housings.  Square  L  is  used  in  setting  the 
gage  before  it  is  clamped  by  means  of  clamps  M,  so  that  when 
the  bed  members  are  assembled,  the  driving  shaft  will  be  ap- 
proximately square  with  the  housing  faces.  With  the  gage  in 
this  position,  bracket  A  is  set  so  that  its  arbor  just  touches 
the  gage  blocks  H  and  H^.  The  location  with  reference  to  the 
distance  from  spindle  hole  B  in  the  bed  is  determined  by  sim- 
ply bringing  the  hub  face  7\"  on  bracket  A  into  contact  with  the 
side  of  gage  block  H.  After  the  operation  of  marking  off  the 
tap  holes  in  the  bed  is  accomplished,  and  the  holes  are  drilled 
and  tapped,  bracket  A  is  reset  in  the  same  manner  and  clamped 
by  Its  bolts,  for  drilling  and  reaming  the  dowel  pin  holes. 

*  *  « 
A  few  years  ago  mahogany  was  regarded  as  a  very  precious 
wood  and  was  employed  only  for  the  interior  finish  of  the 
finest  houses  and  in  the  manufacture  of  high-priced  furniture. 
During  the  past  few  years,  however,  there  has  been  a  won- 
derful development  in  mahogany  importation  and  use.  The 
total  quantity  of  mahogany  imported  in  1908  was  nearly 
forty-two  million  board  feet.  It  is  one  of  the  most  valuable 
woods  known  for  other  than  decorative  purposes.  As  a  pat- 
tern material  it  is  unsurpassed,  being  strong,  light  and  not 
as  much  affected  by  rough  usage  as  pine.  It  takes  glue  re- 
markably well  and  is  also  superior  to  pine  in  that  it  is  not 
affected  as  much  by  dampness. 


to  the  center  of  the  next,  measured  along  the  pitch  diameter 
at  the  back  faces  of  the  teeth.  The  addendum  is  the  height 
of  the  tooth  above  the  pitch  line  at  the  large  end.  The  de- 
dendum  (the  depth  of  the  tooth  space  below  the  pitch  line), 
and  the  whole  depth  of  the  tooth  are  also  measured  at  the 
large  end. 

The  pitch  cone  radius  is  the  distance  measured  on  the  pitch 
line  from  the  vertex  of  the  pitch  cone  to  the  outer  edge  of 
the  teeth.  The  width  of  the  face  of  the  teeth,  as  shown  in 
Pig.  1,  is  measured  on  a  line  parallel  to  the  pitch  line.  The 
addendum,   whole   depth   and   thickness   of   the   teeth   at    the 


•  With  Data  Sheet  Supplement. 

t  The  following  articles  dealing  with  the  subject  of  bevel  gearing 
have  previously  been  published  in  Machinery  :  Cutting  Bevel  Gears 
with  Kotarv  Cutters,  January.  1897 :  Bevel  Gear  Formula,  January. 
189S:  Cutting  Bevel  Gears  with  Correct  Teeth.  June,  1898;  Cutting 
Bevel  Gears,  .Tune.  1898:  Chamfering  Bevel  Gears.  July.  1902;  Bevel 
Gear  Chart,  September.  1905 ;  To  Calculate  the  Center  Angles  of  a 
Pair  of  Bevel  Gears  having  their  Axes  at  other  than  Right  Angles, 
June.  1906;  Strength  of  Gears.  December,  1906,  engineering  edition; 
Bevel  Gear  Diagrams,  Jlay,  1907,  engineering  edition  ;  Bevel  Gear 
Formulas,  May,  1907,  engineering  edition  ;  Cutting  Bevel  Gears  with  a 
Rotary  Cutter.  October.  1907;  A  Bevel  Gear  Gage.  January.  1909: 
A  Bevel  Gear  Problem,  April,  1909  .  Cutting  Bevel  Gear  Teeth— A  New 
Method  of  Obtaining  the  Set-over,  December,  1909,  engineering  edi- 
tion ;  Accurate  Setting  of  the  Bevel  Gear  Cutter.  December.  1909. 
engineering  edition.  See  also  Machinery's  Data  Sheet  No.  36,  Sep- 
tember, 1904,  Proportions  of  Bevel  Gears ;  No.  37.  October,  1904, 
Dimensions  of  Miter  Gears  ;  No.  64,  December.  1906.  Strength  of  Bevel 
Gears;  No.  69,  May,  1907.  Bevel  Gear  Formulas  and  Diagrams;  No. 
102,  Extra  Data  Sheet,  October,  1908,  Table  for  Determining  the  Out- 
side Diameter  of  Bevel  Gears  ;  Machinery's  Reference  Series  No,  37, 
Bevel   Gearing. 

J  Associate  Editor  of  Machinery. 
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small  or  iniuM-  nul  may  be  derived  from  the  corresponding  di- 
mensions at  the  outer  end,  by  calculations  depending  on  the 
ratio  of  width  of  face  to  the  pitch  cone  radius.  (See  s,  w  and 
(  in  Fig.  4.) 

The  addendum  angle  Is  the  angle  between  the  top  of  the 
tooth  and  the  pitch  line.  The  dedendum  angle  is  the  angle 
between  the  bottom  of  the  tooth  space  and  the  pitch  line.  The 
face  angle  is  the  angle  between  the  top  of  the  tooth  and  a  per- 
pendicular to  the  axis  of  the  gear.  The  edge  angle  (which 
equals  the  pitch  cone  angle)  is  the  angle  between  the  outer 
edge  and  the  perpendicular  to  the  axis  of  the  gear.     The  lat- 


Fig,  4.    Diagram  Explaining  Certain  Calculations  Relating 
to  Bevel  Gears 

ter  two  angles  are  measured  from  the  perpendicular  instead  of 
from  the  axis  for  the  convenience  of  the  workman  in  malting 
measurements  with  the  protractor  when  turning  the  blanks. 
The  cutting  angle  is  the  angle  between  the  bottom  of  the  tooth 
space  and  the  axis  of  the  gear. 

The  angular  addendum  is  the  height  of  tooth  at  the  large 
end  above  the  pitch  diameter,  measured  in  a  direction  perpen- 
dicular to  the  axis  of  the  gear.  The  outside  diameter  is  meas- 
ured over  the  corners  of  the  teeth  at  the  large  end.  The  ver- 
tex distance  is  the  distance  measured  in  the  direction  of  the 
axis  of  the  gear  from  the  corner  of  the  teeth  at  the  large  end 
to  the  vertex  of  the  pitch  cone.  The  vertex  distance  at  the 
small  end  of  the  tooth  is  similarly  measured. 

The  shape  of  the  teeth  of  a  bevel  gear  may  be  considered 
as  being  the  same  as  for  teeth  in  a  spur  gear  of  the  same  pitch 
and  style  of  tooth,  having  a  radius  equal  to  the  distance  from 
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Fig.  5.    Diagram  for  Obtaining  Pilch  Cone  Angle  of  Acute 
Angle  Gearing 

the  pitch  line  at  the  back  edge  of  the  tooth  to  the  axis  of  the 
gear,  measured  in  a  direction  perpendicular  to  the  pitch  line. 

D' 
This  distance  is  dimensioned  —  in  Fig.   4.     The  number  of 

2 
teeth  which  such  a  spur  gear  would  have,  as  determined  by  di- 
ameter D'  thus  obtained,  may  be  called  the  "number  of  teeth 
In  equivalent  spur  gear,"  and  is  used  in  selecting  the  cutter 
for  forming  the  teeth  of  bevel  gears  by  the  formed  cutter 
process. 

In  two  special  forms  of  gears,  the  crown  gear,  Fig.  2,  and 
the  Internal  bevel  gear,  Fig.  3,  the  same  dimensions  and  defini- 
tions apply  as  In  regular  bevel  gears,  though  in  a  inodllled 
form   in   some   cases.     In   the   crown   gear,   for   instance,   the 


liitch  diameter  and  the  outside  diameter  are  the  same,  and 
the  pitch  cone  radius  is  equal  to  one-half  the  pitch  diameter. 
The  addendum  angle  and  the  face  angle  are  also  the  same. 
The  angular  addendum  becomes  zero,  and  tTie  vertex  distance 
is  equal  to  the  addendum.  The  number  of  teeth  in  the  equiva- 
lent spur  gear  becomes  infinite,  or  in  other  words,  the  teeth 
are  shaped  like  those  of  a  rack. 

When  the  pitcli  cone  angle  is  greater  than  90  degrees,  so 
that  the  gear  becomes  an  internal  bevel  gear,  as  in  Fig.  3,  the 
outside  diameter  (or  edge  diameter  as  it  is  better  called  In  the 
case  of  internal  gears)  becomes  less  than  tlio  pitch  diameter. 
Otherwise  the  conditions  are  the  same,  although  many  of  the 
dimensions  are  reversed  in  direction. 

Rules  and  formulas  for  calculating  the  dimensions  of  bevel 
gears  are  given  In  the  accompanying  Data  Sheet  Supplement. 
The  following  reference  letters  are  used: 
2\f  =  number  of  teeth, 
P=:  diametral  pitch, 
P'  =  circular  pitch, 
ir  =  3.1416, 

o  =  pitch  cone  angle  and  edge  angle, 
7 ^center  angle  (angle  between  axes  of  two  meshing 

gears), 
D=;  pitch  diameter, 
S  =  addendum, 
g  +  A  =  dedendum   (A ^clearance), 
W  =  whole  depth  of  tooth  space, 
7  =  thickness  of  tooth  at  pitch  line, 
C  =  pitch  cone  radius, 
F^^idth  of  face, 

s=:  addendum  at  small  end  of  tooth, 
<  =  thickness  of  tooth  at  pitch  line  at  small  end, 
e  =:  addendum  angle, 
0  =  dedendum  angle, 
S  =  face  angle, 
^  =  cutting  angle, 
it  =:  angular  addendum. 


Fig.  6. 
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Diagram  for  Obtaining  Pitch  Cone  Angle 
of  Obtuse  Angle  Gearing 


0=:  outside  diameter  (edge  diameter  for  internal 

gears), 
jf  =  vertex  distance, 
J  =  vertex  distance  at  small  end, 
2\r'^  number  of  teeth  in  equivalent  spur  gear. 
Sub  p     refers   to   dimensions   applying  to   pinion    (of,   IV,,, 
etc.). 

Sub  B  refers  to  dimensions  applying  to  gear  (a^,  V^,  etc.). 
It  will  be  noted  that  directions  for  the  use  of  these  rules  are 
given  for  each  of  the  six  cases  of  right  angle  bevel  gearing, 
ralter  bevel  gearing,  acute  angle  and  obtuse  angle  bevel  gear- 
ing, and  crown  and  Internal  bevel  gears. 

Rules  and  Formulas  for  Bevel  Gear  Calculations 
The  derivation  of  most  of  these  formulas  is  evident  on  in- 
spection of  Figs.  1  to  4,  inclusive,  for  anyone  who  has  a 
knowledge  of  elementary  trigonometry.  It  is  not  necessary  to 
know  how  they  were  derived  to  use  them,  however,  as  all  that 
i.s  needed  is  the  ability  to  read  a  table  of  sines  and  tangents. 

Formulas  fj,  6,  7  and  8  are  the  same  as  for  Brown  &  Sharpe 
standard  gears.  The  dimensions  at  the  small  end  of  the  tooth 
given  by  Formulas  10,  11  and  19  obviously  are  to  the  cor- 
responding dimensions  at  the  large  end,  as  the  distance  from 
the  small  end  of  the  tooth  to  the  vertex  of  the  pitch  cone  Is 
to  the  pitch  cone  radius.  This  relation  is  exiiressed  by  these 
formulas.  The  derivation  of  Formula  20  may  be  understood 
by  reference  to  Fig.  4: 
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D 


D'  =  - 


COS  a  P  X  COS  a 


N                              N' 
,  also  D' ^ 


N' 


therefore  1=- 


N 


N 


-,  or  N'  =  - 


P  P  X  cos  a  COS  a 

Formula  21,  for  checking  the  calculations,  will  also  be  under- 
stood from  Fig.  4,  where  it  will  be  seen  that 

G 
0  =  2  alt  X  cos  5,  also  that  ah  = 


therefore  0 : 


2  O  X  cos  8 


cos  e 


cos  e 
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Fig.  7.    Diagram  for  Obtaining  Pitcti  Cone  Angle  of  Pinion  to 
niesh  \Fith  Crown  Gear 

Formulas  22  to  27  inclusive  are  simply  the  corresponding 
Formulas  1,  9,  14,  15,  16  and  20  when  a  =  45  degrees. 
Formula  28  is  derived  as  shown  in  Fig.  5. 

e                                               d               e 
c  =  • ,  also  c=za  +  6  ^ 1 


tan  On 


therefore,  ■ 


d 


tan  a„ 


sin  7 


tan  7 


sin  7  tan  7 


e  (sin  7  X  tan  7) 


Solving  for  tan  op,  we  have:   tan  op 

d  tan  7  +  e  sin7 
Dividing  both  numerator  and   denominator  by  e  tan  7,   we 


have: 


tan  a„  =- 


sin  7 


d 
e 


sin  7 
tan  7 


N,:  JVp  Sin 

Since  d  = and  c^ ,  and  since ^cos,  we  have: 

2  P  2  P  tan 


tan  On  =- 


sin  7 


^•o 


•  +  COS  7 


Formula  29  is  derived  by  the  same  process  for  the  other 
gear.  Formula  31  (and  likewise  33)  is  derived  from  Fig.  6, 
using  the  following  fundamental  equation: 

e  d  e 


tanap       sin  (180°  — 7)       tan  (180°— 7) 
When  solved  for  tan  Op,  this  gives  formula  31. 

Rule  32,  of  course,  simply  expresses  the  operation  of  finding 
out  whether  the  pitch  cone  angle  of  the  gear  is  less,  equal  to, 
or  greater  than  90  degrees.  The  derivation  of  Formula  34  is 
shown  in  Fig.  7: 

e         Np 

!tp  —      — 


sin  a„ 


d 


N, 


D' 


Since  in  a  crown  gear  the  dimension  —  in  Fig.  4  is  to  be 

2 
measured  parallel  to  the  axis,  and  will  therefore  be  of  infinite 
length,  the  form  of  the  teeth  will  correspond  to  those  of  a 
spur  gear  having  a  radius  of  infinite  length,  that  is  to  say, 
to  a  rack.     This  accounts  for  Formula  38. 

Formulas  39,  40,  42  and  44  are  simply  the  corresponding 
Formulas  33,  9,  16  and  20  changed  to  avoid  the  use  of  nega- 
tive cosines,  etc.,  which  occur  with  angles  greater  than  90 
degrees.  These  negative  functions  might  possibly  confuse 
readers  whose  knowledge  of  trigonometry  is  elementary.  The 
other  formulas  for  internal  gears  are  readily  comprehensible 
from  an  inspection  of  Fig.  3. 


ELECTRIC  SMELTING  OF  IRON  AND  STEEL* 
At  Gysinge,  in  Sweden,  in  one  of  the  works  belonging  to 
the  Stora  Kopparbergs  Bergslags  Aktiebolag,  a  furnace  as 
shown  in  the  accompanying  engraving  is  installed.  This  fur- 
nace is  similar  to  a  common  blast  furnace,  but  is  provided 
with  three  electrodes  fed  by  three-phase  alternating  current  at 
about  40  volts,  60  cycles  and  9,500  amperes,  674  H.  P.  The 
electrodes  take  the  place  of  the  tuyeres.  This  furnace  has 
been  running  for  1,903  hours  and  28  tons  of  iron,  containing 
from  0.95  to  3.09  per  cent  of  carbon  has  been  produced.  The 
temperature  of  the  escaping  gases  from  the  furnaces  is  gen- 
erally very  low,  and  they  contain  on  an  average  about  22  per 
cent  of  carbon  dioxide.  The  gases  contain  practically  no  nitro- 
gen, but  considerable  steam  from  the  water  in  the  ore,  lime, 
coke  or  charcoal  is  present.  No  air  whatever  is  used  in  the 
process,  and  the  gases  are  produced  from  the  carbon  in  the 
charcoal  and  coke,  and  the  oxygen  in  the  ores  (FeO-}-C  = 
Fe  +  CO).  Either  charcoal  or  coke  may  be  used,  but  the  con- 
sumption of  fuel  will  be  practically  the  same  in  either  case. 

The  line  engraving  shows  a  vertical  section  through  the  fur- 
nace which  consists  of  a  lower  portion  or  smelting  chamber, 
corresponding  to  the  hearth  of  a  blast  furnace,  and  a  top  sec- 
tion or  blast.  The  latter  is  supported  on  columns,  which  pre- 
vent  any  weight  from  bearing  on  the  arch  of  the  smelting 


Electric  Blast  Furnace  built  at  Gysinge,  Sweden 

chamber.  The  latter  is  so  proportioned  as  to  provide  a  con- 
siderable amount  of  free  space  between  the  charge  and  the 
arched  roof  through  which  the  carbon  electrodes  project  into 
the  charge.  The  brickwork  is  thus  protected  against  any  very 
high  temperature,  and  remains  a  non-conductor  of  electricity. 
This  is  an  important  feature  of  this  furnace,  since  experiments 
have  shown  that  if  the  electrodes  enter  the  chamber  at  the 
point  where  the  charge  touches  the  walls,  a  very  high  tem- 
perature is  generated  at  this  point;  the  brickwork  is  destroyed 
and  becomes  a  conductor  of  electricity,  giving  rise  to  a  more 
or  less  complete  short-circuit.  The  charge  is  made  up  of  ore, 
lime,  coke  and  charcoal.  The  ore  and  fuel  are  crushed  to  a 
suitable  size,  and  are  fed  into  the  top  of  the  furnace  through 
the  bell  hopper  in  the  usual  way. 

*  Abstract  of   paper  by  Mr.  E    J.  Ljungberg.  of   Falun,  Sweden,  read 
before  the  Iron  and  Steel  Institute  of  Great  Britain. 
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THREAD  ROLLING* 


J.  F.    SPBINOERf 


Of  the  several  methods  used  for  producing  threads  on 
screws,  the  one  least  understood  or  known  by  mechanics  in 
general  Is  the  process  of  thread  rolling.  When  threads  are 
produced  by  means  of  this  process,  the  blank,  which  Is  held  In 
a  machine  made  lor  this  purpose,  is  rolled  between  two  dies 
or  blocks,  provided  on  their  faces  with  grooves  of  the  right 
pitch,  form  and  angle  of  lead,  as  shown  in  Fig.  1.    The  thread 


Fig.  1.    A  Thread  RoUlng  Die  for  Rolling  United  States  Standard  Threads 

Is  formed  by  the  displacement  of  the  metal,  some  part  of 
which  is  forced  up  to  form  the  top  of  the  thread.  The  finished 
screw,  therefore,  is  larger  in  diameter  than  the  blank. 

That  it  is  possible  to  form  or  roll  a  perfect  thread  by  means 
of  straight  grooves  or  threads  cut  into  a  flat  block  or  die,  will 
be  understood  by  imagining  the  thread  helix  as  unrolled  upon 
a  flat  surface.     In  Fig.  2,  for  instance,  the  line  AB  Indicates 
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Fig.  2.     Diagram  for  Determining  Angle  of  Threads  in 
Thread  Rolling  Dies 

the  helix  of  a  thread  thus  developed  on  a  flat  surface;  the  line 
AC  is  the  lead  of  the  thread,  and  the  line  BC  Is  the  developed 
circumference  of  the  screw.  It  is  necessary,  of  course,  that 
the  angle  of  the  thread  cut  on  the  flat  thread  rolling  die  be 
the  same  as  the  helix  angle  of  the  thread,  which,  in  turn,  is 
the  same  as  the  angle  ABC  in  Fig.  2.  The  tangent  of  this 
angle,  of  course,  equals 

AC  Lead  Lead 


BC        Circumference       Diameter  X  3.1416 
These  general  remarks  indicate  the  main  principles  involved 
in  the  process  of  thread  rolling.     In  the  following  some  of  the 
elementary  matters  to  be  considered  in  this  connection  will  be 
treated. 

Methods  Used  for  Thread  Rolling- 
There  have  been  a  number  of  methods  proposed  for  carry- 
ing out  the  mechanical  operation  of  rolling  threads.  As  far 
back  as  1851  a  machine  was  built  for  this  purpose.  In  this 
machine  the  blank  was  rolled  between  dies  or  blocks  with 
their  faces  vertical,  one  of  the  dies  having  a  reciprocating 
motion  in  a  direction  at  right  angles  to  the  axis  of  the  blank. 
This  fundamental  idea  of  construction  has  been  retained  in 
some  of  the  most  modern  thread  rolling  machines.  Flat  dies 
with  their  faces  placed  horizontally  have  also  been  used,  but 
there  is,  as  far  as  the  writer  knows,  no  machine  of  this  typo 
now  on  the  market.  In  another  type  of  thread  rolling  ma- 
chine a  cylindrical  die  rotating  on  its  axis  and  provided  with 
thread  grooves  on  the  outside,  is  set  horizontally  within  a 
hollow  cylindrical  die  iirovided  with  threads  on  the  Inside. 
This  thread  rolling  machine,  known  as  the  rotary  machine, 
is  at  the  present  time  on  the  market.  It  has  the  merit  of 
continuity  of  production;  when  one  bolt  has  just  been  rolled, 
another  Is  fed  in  Immediately  without  the  necessity  of  the  re- 
versal of  the  movement  which  in  reciprocating  machines 
causes  a  period  of  Idleness.     The  disadvantage  of   the   lost 


time  in  reciprocating  machines,  iiowever.  Is  partially  removed 
by  introducing  a  return  movement  which  Is  more  rapid  than 
the  advance;  but  the  continuity  of  action  of  the  rotary  thread 
roller  is,  no  doubt,  an  item  of  Imiiortance.  A  single  revolution 
of  the  convex  die  produces,  in  tact,  four  bolts. 

Automatic  Feed  for  Screwr  Blanks 
There  are,  however,  other  things  to  consider  besides  con- 
tinuity of  action.  An  important  question  is  the  feeding  of 
the  blanks,  and  the  machine  having  flat  dies  of  the  type 
shown  in  Fig.  1,  set  with  their  faces  vertical,  lends  itself 
best  to  automatic  methods  of  supplying  the  blanks.  In  such 
feeding  mechanisms  the  greatest  problem  probably  is  that  of 
getting  the  blanks  Into  the  required  position  for  the  operation 
to  be  performed  upon  them.  A  device  for  this  purpose  is 
illustrated  in  Fig.  3.  The  blanks  for  the  screws  are  placed  in 
a  hopper  A  of  generous  size  located  at  the  top  of  the  machine. 
There  is  a  long  slot  in  the  bottom  of  the  hopper  through  which 
a  flat  plate  B,  called  the  center-board,  is  vertically  recipro- 
cated. This  center-board  has  a  vertical  slot  whose  width  Is 
just  a  trifle  in  excess  of  the  diameter  of  the  body  of  the  blank. 
When  this  slotted  center-board  rises  through  the  slot  in  the 
bottom  of  the  hopper— the  motion  being  actuated  by  a  cam 
and  gearing  as  shown — one  or  more  blanks  are  likely  to  drop, 
under  the  influence  of  their  weight,  into  the  slot  in  the  plate. 
These  blanks  then  hang  suspended  by  their  heads  as  shown. 
Sometimes,  however,  the  center-board  will  rise  through  the 
mass  of  blanks  in  the  hopper  without  any  blank  being  prop- 
erly located  to  come  into  the  required  position;  but  the  mass 
of  blanks  will  be  disturbed  and  the  next  time  the  board  rises 
some  blanks  may  be  caught  in  the  manner  necessary  for  feed- 
ing to  the  machine,  and  sooner  or  later  one  or  more  bolts  will 
be  suspended  by  their  heads.  To  get  a  sufficient  number  to 
supply  the  machine,  all  that  Is  necessary  is  to  proportion  the 
mechanism  properly  and  to  operate  it  at  a  suitable  rate  of 
speed. 

Sometimes  the  blanks  will  be  picked  up  crosswise  or  get 
into  other  unfavorable  positions  across  the  edge  of  the  slot- 
ted center-board.  An  auxiliary  device  may  then  be  employed 
to  throw  off  such  blanks.     In  Fig.  3  several  blanks  are  shown 
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Fig.  3.    Automatic  Feeding  or  Hopper  Mechanism  for  Screw 
Blanks  in  Thread  Rolling  Machines 

in  the  proper  position  in  the  slot  and  two  others  are  already 
delivered  to  the  Hxed  portion  C  of  the  chute,  while  a  num- 
ber are  in  unsuitable  positions  for  feeding.  As  the  blanks 
In  or  on  the  center-board  move  onward  to  the  fixed  part  of 
the  chute,  they  pass  under  and  between  a  rotating  system  of 
three  toothed  wheels  of  the  rntchet-wheel  type.  The  outside 
wheels  pass  close  to  the  outer  edges  of  the  board,  while  the 
inner  wheel  passes  close  above  the  heads  of  the  blanks  which 
are  properly  caught.     This  Is  indicated  in  the  upper  sectional 


472 


IIACHINERY 


February,  1910 


view  to  the  right  in  Fig.  3.  If  a  blank  is  in  the  correct  posi- 
tion in  the  chute  it  will  not  be  disturbed  by  the  wheels,  but 
if  not,  it  will  be  thrown  off.  The  lower  sectional  view  to  the 
right  shows  a  typical  situation  of  the  blanks  when  the  center- 
plate  rises  through  the  slot  at  the  bottom  of  the  hopper. 

It  will  be  seen  in  Fig.  3  that  as  the  blanks  pass  down  the 
Inclined  chute  they  are  prevented  from  subsequent  displace- 
ment by  an  adjustable  guide  or  keeper  passing  over  their 
heads.  At  the  end  of  the  chute  the  direction  of  the  blanks 
becomes  vertical  and  they  are  then  caught  between  the  dies 
and  the  thread  rolled.    Of  course,  all  thread  rolling  machines 


Figr.  4.    A  Reversible  Thread  RoUin^  Die  for  "Wood-screws 

are  not  fed  with  automatic  hoppers  of  this  type.     Conditions 
decide  when  and  when  not  to  employ  devices  of  this  kind. 

The  Thread  Rolling  Process 

One  of  the  thread-rolling  dies  is  stationary  while  the  other 
has  a  reciprocating  movement.  Both  dies  are  exactly  the 
same  otherwise  except  for  length.  The  thread-rolling  die 
shown  in  Fig.  1  is  for  a  right-hand  thread,  the  grooves  in- 
clining downward  toward  the  right.  For  a  left-hand  thread, 
the  threads  on  the  dies  incline  downward  tov\ard  the  left.  In 
Fig.  4  is  shown  a  reversible  die.  In  this  die  when  the  upper 
portion  is  worn  down  the  lower  portion  may  be  brought  into 
service  by  reversing  the  die.  This  die  is  for  rolling  wood- 
screw  threads.  On  account  of  the  gimlet  point  required,  the 
surface  of  the  die  is  not  flat.  In  rolling  screw  threads  using 
one  stationary  and  one  reciprocating  die,  the  working  stroke  of 
the  moving  die  must  be  at  least  twice  the  length  of  the  fixed 
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Fig.  5.    Bia^ammatical  View  showing  the  Relative  Positions  of  the  Thread 
RolhDg  Dies  when  starting  to  roll  a  Thread 

die,  otherwise  the  screw  blank  would  not  be  rolled  over  the 
full  face  of  the  fixed  die,  but  would  be  carried  back  at  the 
return  of  the  movable  die.  While  a  good  thread  might  be 
rolled  that  way,  it  would  obviously  be  impracticable  to  have 
the  screw  blank  return,  if  for  no  other  reason  than  because  it 
would  interfere  with  the  blank  just  fed  into  the  dies. 

When  calculating  the  angle  of  the  threads  on  the  die  face, 
the  circumference  of  the  die  blank  should  be  taken  as  the 
length  of  the  side  BC  in  Fig.  2.  For  example,  suppose  that  we 
wish  to  roll  an  ordinary  V-thread  having  a  finished  diameter 
of  %  inch,  and  10  threads  per  inch.  The  diameter  of  the 
blank  is  found  by  Formula  (11),  on  page  181  of  M.\chinert, 
engineering  edition,  November,  1909.  This  diameter  is  0.689 
inch,  and  the  circumference  of  the  blank,  consequently,  2.165 


inches.     The  screw   having  10  threads  per   inch,  the  lead  is 
0.100  inch  and  hence  the  tangent  of  the  angle  of  the  thread 

0.100 

on  tiie  die  face  = =0.046,  giving  an  angle  for  the  thread 

2.165 

of  2  degrees  40  minutes. 

A  little  thought  will  easily  convince  one  that  when  starting 
to  roll  the  thread  it  is  necessary  that  the  grooves  in  one  die 
be  in  a  given  relation  to  the  grooves  in  the  other.  The  two 
dies  work  on  the  screw  on  parts  separated  one-half  turn,  and 
as  one-half  turn  of  the  screw  corresponds  to  one-half  of  the 
pitch,  the  ridges  and  grooves  of  points  exactly  opposite  each 
other  must  be  one-half  of  the  pitch  above  or  below  the  cor- 
responding ridges  and  grooves  in  the  other  die.  (See  Fig.  5.) 
In  rolling  threads  this  relative  adjustment  must  be  secured, 
otherwise  the  thread  rolled  by  one  die  would  not  coincide  with 
that  formed  by  the  other.  It  is,  therefore,  necessary  to  have 
vertical  adjustment  in  the  slides  in  which  the  dies  are  mounted. 

It  will  be  understood  from  what  has  been  said  that  not  only 
is  it  important  that  the  two  die  faces  be  adjusted  exactly 
in  relation  to  each  other,  but  also  that  the  blank  be  started 
exactly  at  the  time  when  points  on  opposite  faces  of  the  dies 
are   in   the   correct  relation   to  each   other.     It    is,   therefore, 


Fig.  6.    A  Waterbury  Farrel  Foundry  &  Machine  Co.'s  Thread  Rolling 
Machine  \Flth  Automatic  Hopper  Mechanism 

necessary  to  have  means  of  adjustment  for  timing  the  start 
of  the  operation  of  rolling  the  blank.  For  this  purpose  a 
starting  rod  is  used.  The  blank  stands  with  its  head 
pointing  upward  at  the  proper  level  and  close  to  the  right- 
hand  edge  of  the  fixed  die.  The  die  is  cut  away  at  this  point 
so  that  as  long  as  the  blank  remains  there,  no  work  will  be 
accomplished  by  the  movement  of  the  reciprocating  die.  The 
starting  rod  then  forces  the  blank  between  the  dies  at  the 
precise  moment  when  the  threads  are  In  the  proper  relation 
to  each  other.  The  starting  rod  is  usually  referred  to  as  the 
"starter."  It  is,  of  course,  important  that  the  blank  pass 
through  in  a  perfectly  upright  position.  If  it  is  started  ver- 
tically there  is  ordinarily  no  difficulty  in  maintaining  it  so. 
At  the  moment  of  starting,  the  starter  forces  it  against  the 
vertical  edge  of  the  fixed  die,  which  is  sufficient  for  usual 
requirements.  If  the  blank  is  very  long,  it  may  need  sup- 
port at  its  upper  end;  this  support  in  most  cases  may  be  given 
by  the  hand  of  the  operator. 

At  the  first  part  of  the  stroke  the  bolt  is  only  partially  pene- 
trated by  the  threads  in  the  dies.  The  dies,  therefore,  are  not 
mounted  exactly  parallel,  but  so  that  they  are  further  apart 
from  each  other  at  the  point  where  the  rolling  process  com- 
mences. When  the  bolt  has  rolled  all  the  way  through  to  the 
left-hand  edge  of  the  fixed  die  the  operation  is  complete  and 
the  movable  die  begins  to  return.  It  has  been  found  desir- 
able to  provide  a  means  of  preventing  the  bolt  from  getting 
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<'auglit  and  carrlod  back  between  the  dies.  Gravity  alone  can- 
not be  depended  upon  because  of  the  possibility  of  the  thread 
on  the  screw  clinging  to  the  moving  die.  One  method  for 
throwing  off  the  work  is  by  the  use  of  a  flat  spring.  One  arm 
of  a  raiher  obtuse  V  protrudes  over  the  upper  edge  of  the 
niovalili'  die.  Wlieu  the  bolt  conios  along  Us  head  or  upper 
part  siiikes  tliis  arm  of  the  V,  forcing  it  bade;  when  the  work 
has  passed,  the  arm  returns  to  its  normal  position,  so  that  It 
l)rcvcnls   the   W(;rk   from   following  the  die  back.     Tlie  spring 


Pig.  7.    Large  Thread  Rolling  MachiDe 

will  not  be  pressed  back  on  the  return  stroke,  as  the  work  is 
not  held  ver>  firmly  to  the  die. 

Advantages  of  Thread  Rolling' 
As  already  mentioned,  the  rolling  of  threads  increases  the 
•outside  diameter;  thus  In  the  example  previously  given,  a 
blank  0.6S9  Inch  In  diameter  produces  a  thread  of  0.750  inch 
in  diameter,  or  an  increase  of  0.061  inch — over  8  per  cent. 
It  will  be  seen,  then,  that  it  the  diameter  of  that  part  of  the 
bolt  which  is  not  threaded  and  the  threaded  portion  are  de- 
sired to  be  the  same,  blanks  must  be  used  having  a  smaller 


(WW'- 


AtCHMi:X' 


Pljf.  8.    Examples  of  Work  performed  In  Thread  Rolling  Machines 

diameter  where  the  thread  is  to  be  formed. 

The  fact  that  thread  rolling  is  accomplished  without  waste 
is  perhaps  a  consideration  worth  taking  into  account.*  Sup- 
pose that  we  are  threading  %-inch  bolts,  the  threaded  part  be- 
ing 4  inches  long.  When  cutting  the  threads  in  a  lathe  or  with 
dies  wp  use  full  size  stock,  but  when  rolling  them  we  can  use 
stock  n.fisi)  inch  in  diameter.  The  saving  is  expressed  by  the 
formula: 


S: 


{Q~—g')i 


in  whicli  (i  is  the  diameter  of  the  finished  thread,  g  the  diam- 
eter of  the  blank,  and  I  the  length  of  the  thread.  For  the  ex- 
ample above,  we  And: 

S  =  0.7854  (0.750'— 0.689-')  X  4  =  0.276  cubic  Inch. 
For  lO.Oijn  bolts  we  would  have  a  saving  of  2,7G0  cubic  Inches, 
or  about  770  pounds  of  steel. 

•  Tho  Ijolts  for  lioldlriK  toKodifv  tlip  onRt-lron  sections  of  tlic   Hudson 
♦  iinnpl   tnlii>   nrc  nil   provided   Willi    ralk'd   thread. 


Quite  aside  from  the  question  of  economy  of  material  Is  that 
of  the  quality  of  the  product.  A  bolt  or  screw  whose  threads 
have  been  rolled  may  not  be  suited  to  applications  where  mi- 
croscopic accuracy  of  the  threads  Is  essential;  no  one  would 
think  of  using  a  rolled  thread  for  a  micrometer  screw.  The 
strength  of  the  thread,  however,  appears  to  be  fully  that  of 
cut  threads,  althougli  the  writer  is  not  aware  of  any  extended 
comparative  tests  having  been  made  between  cut  and  rolled 
threads.  It  seems  reasonable  to  expect  even  greater  strength 
from  these  threads  for  the  reason  that  the  rolling  process, 
executed  on  cold  metal,  may  be  expected  to  Impart  firmness 
to  the  thread  and  adjacent  parts. 

One  of  the  greatest  advantages  of  the  manufacture  of  bolts 
and  screws  ty  the  rolling  process  is  the  rapidity  with  which 
the  work  can  be  carried  out.  The  smallest  machine  manufac- 
tured by  the  Waterbury  Farrel  Foundry  &  Machine  Company, 
for  instance,  having  a  capacity  of  stock  up  to  3/16  inch  in 
diameter,  will  roll  screws  at  the  rate  of  one  every  4/5  of  a 
second.  If  the  thread  Is  short,  this  speed,  it  is  claimed,  can 
be  increased.  The  largest  machine,  having  a  maximum  capac- 
ity of  blanks  1%  inch  in  diameter,  is  said  to  be  capable  of 
rolling  threads  at  a  rate  of  one  every  three  seconds.  In  Fig. 
6  is  shown  a  medium-sized  thread  rolling  machine  provided 
with  the  automatic  feeding  device  illustrated  in  Fig.  3.  As 
shown  in  the  half-tone,  the  center-plate  is  at  the  highest  point. 
The  toothed  wheel  arrangement  for  removing  blanks  improp- 
erly caught  by  the  center-plate  is  barely  visible  over  the  edge 
of  the  hopper.  The  fixed  die  is  on  the  side  toward  the  ob- 
server, the  movable  die  being  mounted  in  a  slide  having  guides 
at  top  and  bottom  as  indicated.  In  Fig.  7  is  shown  a  larger 
machine  which  is  not  provided  with  an  automatic  feeder. 

In  Fig.  8  are  shown  a  number  of  screws  and  other  pieces 
of  work  having  threads  produced  by  rolling.  Among  these 
samples  is  a  wood-screw  with  tapering  thread  and  gimlet 
point.  In  other  samples  the  thread  is  straight  until  near  the 
end,  where  a  gimlet  form  is  produced.  Attention  may  be  di- 
rected to  the  longitudinal  grooves  on  two  of  the  pieces  at  the 
top  of  the  illustration.  While  these  are  not  threads  in  the 
ordinary  sense,  although  they  might  be  regarded  as  groups 
of  multiple  threads  with  an  Infinite  lead,  they  may  be  readily 
formed  by  a  rolling  operation.  Another  sample  shows  a  thread 
v.'ith  a  very  steep  lead.  Pieces  with  a  threaded  portion  at 
each  end,  one  right-hand  and  the  other  left-hand,  are  also 
shown.  That  it  is  practicable  to  thread  very  close  up  to  the 
head  may  be  seen  from  some  of  the  samples  to  the  left. 

*     *     * 
THE    "NEW    MECHANICS" 

In  an  address  before  the  French  Association  for  the  Ad- 
vancement of  Science,  Mons.  Henrie  Poincare  recently  pointed 
out  the  contrast  between  the  so  called  "new  mechanics"  and 
the  old  mechanics  based  upon  Newton's  laws  of  motion.  The 
conceptions  of  the  new  science  of  motion  are  not  easily  pre- 
sented in  a  popular  form,  because  of  their  entire  novelty.  In 
a  word,  the  modern  idea  is  that  a  constant  force  acting  upon 
a  moving  body  does  not  impart  equal  increments  of  velocity 
in  each  successive  second,  but  that  the  accelerative  effect  de- 
creases as  the  velocity  of  the  body  becomes  greater,  and  finally 
reaches  a  limit  which  it  cannot  pass.  This  limit  is  the  veloc- 
ity of  light.  In  other  words,  the  inertia  of  matter  Increases 
with  its  velocity  of  translation,  and  becomes  infinite  when  the 
velocity  is  equal  to  that  of  light.  Another  form  of  statement 
is  that  the  mass  of  a  material  body  increases  with  Its  velocity 
of  movement,  and  that  there  can  be  no  motion  swifter  than 
that  of  light,  that  is,  about  186,330  miles  per  second.— Youffts 
Com.'panxon. 


CORRECTION 

In  the  articles  "Machining  Cylinders  and  Pistons  for  Auto- 
mobile Engines"  and  "Automobile  Factory  Practice,"  January 
number,  engineering  edition,  it  ^^a8  stated  that  in  the  Nordyke 
&  Marmon  shops  plslons  are  lapped  In  dummy  cylinders,  using 
oil  and  emery.  This  is  an  error  as  regards  the  abrasive. 
Powdered  glass  is  used  Instead  of  emery  on  account  of  tho 
well-known  tendency  of  emery  to  embed  in  cast  Iron  niul 
cause  deslr\ictlvo  wear  in  use. 
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MACHINE    SHOP    PRACTICE* 


THE   VERNIER  SCALE-ITS  PRINCIPLE  AND 
METHOD   OF  READING 

Every  machinist  knows  liow  confusing  it  is  to  take  meas- 
urements witli  a  scale  that  is  graduated  In  hundredths  or  even 
sixty-fourths  of  an  inch,  owing  to  the  multiplicity  of  lines. 
If  It  were  possible  to  graduate  a  scale  to  thousandths,  that  is, 
so  that  every  inch  would  he  divided  into  a  thousand  equal 
parts,  it  would,  of  course,  he  useless,  owing  to  the  extreme 
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Pig.  1.     Caliper  Square  ■with  Vernier  reading  to  Thousandths 

fineness  of  the  lines  and  the  minute  distances  between  them. 
Such  fine  divisions  on  a  scale  are  not,  however,  necessary,  for 
by  means  of  a  special  auxiliary  scale  called  a  vernier  (after 
its  inventor),  graduations  which  are  comparatively  large  can 
be  divided  so  that  fine  measurements  may  be  taken.  For  ex- 
ample, the  true  or  regular  scale  of  the  caliper-square  shown 
in  Fig.  1,  is  graduated  in  fortieths  of  an  inch;  but  by  means 
of  the  vernier  scale  V.  which  is  attached  to  the  sliding  head 
of  the  instrument,  measurements  within  one-thousandths  of 
an  inch  may  be  taken.  In  other  words,  the  vernier.  In  this 
case,  makes  it  possible  to  divide  each  fortieth  of  an  inch  on 
the  true  scale  into  twenty-five  parts.  The  vernier  may  be  de- 
fined, then,  as  an  auxiliary  scale  that  is  attached  to  caliper 
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Pigs.  2  and  3.    Scales  with  Verniers  set  to  Different  Positions 

squares,  protractors,  etc.,  for  obtaining  fractional  parts  of  the 
sub-divisions  of  the  true  scale  of  the  instrument. 

By  referring  to  the  enlarged  scales  shown  in  Figs.  2  and  3, 
the  principle  of  the  vernier  can  be  more  easily  understood. 
Here  each  inch  of  the  true  scale  S  is  divided  into  ten  parts, 
and  each  tenth  into  four  parts,  so  that  the  finest  divisions  are 
fortieths  of  an  inch.  The  vernier  scale  1'  has  twenty-five  di- 
visions, and  its  total  length  is  equal  to  twenty-four  divisions 
on  the  true  scale,  or  24/40  of  an  inch;  therefore,  each  division 
on  the  vernier  equals  1/25  of  24/40  or  24/1000  inch.  Now,  as 
1/40  equals  25/1000,  we  see  that  the  vernier  divisions  are 
1/1000  inch  shorter  than  those  on  the  true  scale.  If,  then, 
the  zero  marks  of  both  scales  were  exactly  in  line,  the  two 
first  lines  to  the  right  would  be  1/1000  inch  apart;  the  next 
two  2/1000;  etc.  It  is  evident  then  that  if  the  vernier  be 
moved  to  the  right  until,  say,  the  tenth  line  from  the  zero 
mark  exactly  coincides  with  one  on  the  true  scale,  as  shown 
in  Fig.  2,  the  movement  will  be  equal  to  0.010  inch,  since 
this  line  was  0.010  inch  to  the  left  of  the  mark  with  which 
it  now  coincides,  when  the  zero  lines  of  both  scales  were  to- 

•  With  Shop  Operation  Sheet  Supplement. 


gether.  Similarly,  if  the  fifteenth  line  were  exactly  opposite 
a  line  on  the  true  scale  the  movement  of  the  vernier  would 
be  equal  to  0.015,  etc.;  so  we  see  that  the  number  of  thou- 
sandths that  the  vernier  zero  has  moved  past  a  graduation  on 
the  true  scale,  is  determined  simply  by  counting  the  number 
of  spaces  between  the  zero  of  the  vernier,  and  that  line  on  it 
which  is  exactly  in  line  with  one  on  the  true  scale.  If  the 
vernier  were  moved  along  to  the  position  shown  in  Fig.  3, 
the  true  scale  would  indicate  directly  that  the  reading  was 
slightly  over  0.500  inch,  and  the  coincidence  of  the  graduation 
line  15  on  the  vernier  with  a  line  on  the  true  scale,  would 
show  the  exact  reading  to  be  0.500  +  0.015  =  0.515  inch;  that 
is,  the  exact  amount  (in  thousandths  with  this  particular  ver- 
nier) that  the  vernier  zero  has  moved  past  the  0.500  division, 
is  determined,  as  before  stated,  by  counting  the  spaces  between 
vernier  zero  line  and  that  line  of  the  vernier  which  coincides 
with  one  on  the  true  scale. 

In  Fig.  4  a  true  scale  S  is  shown  that  is  graduated  into  six- 
teenths of  an  inch,  and  the  vernier  T  has  eight  divisions  with 
a  total  length  equal  to  seven  divisions  on  the  true  scale,  or 
7/16  of  an  inch;  therefore  each  division  on  the  vernier  is  1/8 
of  1/16,  or  1/128  inch  shorter  than  the  divisions  on  the  true 
scale;  so  we  see  that  in  this  case  the  vernier  enables  readings 
to  be  taken  within  one-hundred  and  twenty-eighths  of  an  inch 
instead  of  in  thousandths  as  with  the  one  described  in  the 
preceding   paragraph.     The   divisions    then    that   may   be    ob- 
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Fig.  4.    Scale  "with  Vernier  Reading  to  One-hundred  Twenty-eighths  of  an  Inch 

tained  by  a  vernier  depend  altogether  on  the  way  the  true 
and  vernier  scales  are  graduated.  In  order  to  determine  the 
fractional  part  of  an  inch  that  may  be  obtained  by  any  ver- 
nier, multiply  the  denominator  of  the  finest  sub-division  of  an 
inch  given  on  the  true  scale,  by  the  total  number  of  divisions 
on  the  vernier.  For  example,  if  as  in  Figs,  2  and  3,  the  true 
scale  is  divided  into  fortieths  and  the  vernier  into  twenty-five 
parts,  the  vernier  will  read  to  thousandths,  as  twenty-five 
times  forty  equals  one-thousand.  If  there  are  sixteen  divi- 
sions to  the  inch  on  the  true  scale  and  a  total  of  eight  on  the 
vernier  (as  in  Fig.  4)  the  latter  will  enable  readings  within 
one-hundred  twenty-eighth  of  an  inch  to  be  taken,  as  eight 
times  sixteen  equals  one  hundred  twenty-eight.  It  will  be  seen 
then  that  each  sub-division  on  the  true  scale  is  divided  into 
as  many  parts  as  there  are  divisions  on  the  vernier.  If,  for 
example,  the  vernier  of  a  protractor  has,  in  all,  say  twelve 
divisions,  evidently  each  degree  may  be  divided  by  it  into 
twelve  parts  or  one-twelfth  degree.     As  there  are  sixty  mln- 


Fig.  5.    Caliper  Square  Graduated  on  the  Metric  System 

utes  in  one  degree,  the  protractor  would  indicate  angles  with- 
in five  minutes. 

The  following  is  a  general  rule  for  taking  readings  with  a 
vernier:  Note  the  number  of  inches  and  whole  divisions  of 
an  inch  that  the  vernier  zero  has  moved  along  the  true  scale, 
and  then  add  to  this  number  as  many  thousandths,  or  hun- 
dredths, or  whatever  fractional  part  of  an  inch  the  vernier 
reads  to,  as  there  are  spaces  between  the  vernier  zero  and 
that  line  on  it  which  coincides  with  one  on  the  true  scale. 
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For  example,  the  zero  line  of  the  vernier  shown  in  Fig.  1  is 
slightly  beyond  the  0.500  division,  and  graduation  line  15 
on  the  vernier  coincides  with  one  on  the  true  scale;  hence, 
the  reading  Is  0.500  +  0.015  equals  0.515  Inch.  It  the  vernier 
is  attached  to  a  protractor,  note  the  whole  number  oi;  de- 
grees passed  by  the  vernier  zero  mark,  and  count  the  spaces 
on  tlu'  vernier  as  before.  if  the  vernier  indicates  angles 
within  five  minutes  the  number  of  spaces  times  5  will,  of 
course,  give  the  number  of  minutes  to  be  added  to  the  whole 
number  of  degrees. 

The  application  of  the  vernier  to  a  "Columbia"  callper- 
square  graduated  on  the  metric  system,  is  illustrated  in  Fig. 
r>.  Here  we  have,  instead  of  inches,  centimeters  which  are 
sub-divided  into  ten  parts  called  millimeters.  By  the  aid  of 
the  vernier,  each  millimeter  is  again  divided  into  ten  parts 
so  that  readings  can  be  taken  to  within  1/10  of  a  millimeter 
or  1/100  of  a  centimeter  (0.0039  of  an  inch).  The  reading 
with  the  caliper  set  as  shown  in  the  illustration  is  2  55/100 


TOOL-HOLDER  DESIGNS 

p.    p.    CROSBY 

A  number  of  tool-holders  of  different  designs  for  turret 
lathe  and  automatic  screw  machine  work  are  shown  in  the 
accompanying  illustrations.  As  many  of  the  types  Illustrated 
are  widely  used  and  represent  standard  practice,  they  are 
presented  herewith  for  the  guidance  of  tool-makers,  design- 
ers, or  others   interested  in  such  equipment. 

The  binder  type  of  turret  lathe  tool-holder  is  shown  in 
Figs.  1  and  2.  Fig.  1  Illustrates  a  holder  of  the  double  binder 
type.  The  hardened  cylindrical  parts  A,  which  should  be  fit- 
ted accurately  to  the  body  of  the  holder,  serve  to  clamp  the 
tool  In  place.  These  parts  are  turned  away  at  C  to  conform 
to  the  hole  in  which  the  tool  Is  inserted.  As  may  be  seen,  one 
of  these  parts  is  tapped  to  fit  the  screw  B,  which  has  a  collar 
head  bearing  against  the  other  part.  The  clamping  action 
Is  effected  by  turning  screw  B,  which  draws  the  two  parts 
A  together,  thus  binding  them 'firmly  against  the  cutter  which 


Figs.  1  and  2.     Turret  Lathe  Tool-holders  of  the  Double  and  Single  Binder  Type 

centimeters,  or,  as  commonly  expressed,  25  5/10  millimeters. 
This  particular  instrument  has  on  the  opposite  side  ot  the 
beam  two  series  of  inch  graduations  which,  with  the  verniers, 
enable  measurements  within  1/100  and  1/128  of  an  inch  to  be 
taken.  It  will  be  seen  that  inches  may  be  converted  into 
metric  measurement,  ana  vice  versa,  by  taking  the  reading 
first  on  one  side  of  the  beam  and  then  on  the  other. 

Further  information  on  reading  verniers  when  applied  to  a 
micrometer  or  bevel  protractor  is  given  In  the  Shop  Operation 
Sheet  accompanying  this  number,  to  which  the  reader  is  re- 
ferred. 


The  education  of  apprentices  at  the  United  Shoe  Machinery 
Co.,  Beverly,  Mass.,  has  been  arranged  along  lines  similar  to 
those  in  vogue  in  Worcester  and  Fitchburg,  and  which  have 
previously  been  mentioned  In  Machinery.  The  company  has 
organized  two  classes  of  twenty-five  boys  each,  recruited  from 
the  machine  tool  department.  The  city  has  a  technical  school 
supported  by  the  town  and  the  state  board  of  industrial  edu- 
cation, and  the  two  classes  of  boys  work  alternate  weeks  In 
the  shop  and  in  the  school.  These  boys  are  paid  half  the 
piece  rates  that  the  regular  factory  employes  are  paid,  and 
earn  at  an  average  of  $3  per  week,  although  a  few  of  them 
earn  $5  weekly.  Besides  these  small  earnings,  of  course,  they 
get  a  thorough  knowledge  of  the  use  of  machinists'  tools  and. 
in  fact,  learn  the  entire  machinist's  trade.  The  class  when 
Instructed  in  the  school  is  taught  such  subjects  as  drawing, 
elementary  machine  design,  mathematics  and  other  pi-actical 
subjects.  They  do  not  receive  any  pay  while  attending  the 
school.  There  is  no  effort  made  to  educate  the  students  to 
be  superintendents  or  foremen,  but  they  are  fitted  to  earn  a 
livelihood,  and,  as  one  of  the  men  In  charge  at  the  Beverly 
factory  says,  "If  they  have  the  right  stuff  in  them  they  will 
get  there." 

*     *     * 

The  Mechanical  World  states  that  aluminum  may  be  etched 
by  the  following  etching  fluid:  alcohol,  4  ounces;  acetic  acid, 
«  ounces;  antimony  chloride,  4  ounces,  and  water,  40  ounces. 


Figa,  3  and  4.    Two  Tool-holders  of  the  Compression  Type 

is  inserted  in  the  bore  .D.  The  holder  shown  in  Fig.  2  is  of 
the  single  binder  type.  The  screw  B  Is  tapped  into  the  body 
of  the  holder  and  only  one  binding  piece  A  Is  used.  These 
holders  are  considered  to  be  the  best  of  their  class  and  they 
can,  of  course,  {)e  made  in  any  size  that  may  be  desired.  The 
construction  Is  clearly  shown  in  the  engraving. 

Figs.  3  and  4  show  two  holders  of  the  compression  type, 
which  for  some  classes  of  work  is  the  best.  These  two  hold- 
ers are  practically  the  same,  differing  only  in  the  way  they 
are  split  to  obtain  the  required  amount  of  elasticity  for  clamp- 


Figs.  6  and  6.    Holder  for  Short  Tools  w\ih  Different  Methods  of  Clampiuff 

ing  the  tool.  The  holder  shown  In  Fig.  3  is  split  both  across 
and  lengthwise,  while  the  other  holder  has  a  single  silt  length- 
wise as  far  back  as  E.  The  clamping  screws  for  each  tool 
are  only  tapped  into  one-halt  of  the  body,  so  that  when  they 
are  turned,  a  clamping  action  takes  place. 

Two  forms  of  shallow  holders  for  short  tools  are  shown  In 
Figs.  5  and  6.  The  taper-point  screw  style  Is  shown  In  Fig. 
5,  the  clamping  screws  B  being  pointed  to  an  angle  of  three 
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degrees  and  fitting  into  holes  drilled  In  the  tool  shank.  These 
holes  are  located  at  the  right  distance  from  the  end  so  that 
the  screws  bind  the  end  of  the  tool  shank  against  the  holder. 
The  holder  shown  in  Fig.  6  is  of  the  compression  type,  the 
split  end  being  tightened  on  the  tool  shank  by  the  collar  A 
and  pointed  screw  shown. 

Drill  holders  of  the  compression  type  are  shown  in  Figs.  7, 
8  and  9.  Fig.  7  shows  a  compression  holder  of  the  chuck 
type  which  is  used  for  holding  small  drills.  The  shank  of 
the  drill  is  soldered  to  a  larger  shank,  which  has  a  retaining 
pin  engaging  the  holes  in  the  holder.  This  enlarged  shank, 
that  the  small  drill  is  soldered  to.  is  shown  in  detail  at  D. 
The  small  hole  in  the  end  for  the  reception  of  the  drill  is 
plainly  indicated  by  the  dotted  lines.  The  holder  shown  in 
Fig.  8  is  provided  with  a  collar  and  pointed  screw  for  clamp- 
ing the  drill.  With  the  exception  of  the  method  of  clamping, 
this  tool   is   similar   in   other   respects  to   the   one   shown   in 


Fig.9 
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Figs.  7,  8  and  9.    Three  Types  of  Drill  Holders 

Fig.  9.  The  latter  is  slotted  lengthwise  as  far  back  as  E,  and 
the  drill  is  held  in  position  by  the  collar-head  clamping  screw 
B  which  is  tapped  into  one  side  of  the  holder.  The  shank  of 
this  holder  has  drilled  into  it  a  number  of  holes  in  regular 
order  as  shown.  The  shank  of  the  drill  is  fitted  with  the 
pin  F.  which  prevents  the  crowding  back  or  turning  of  the 
drill  in  the  holder.     An  extra  hole  G  is  provided  for  the  pin. 
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Fig.  10.    Assembled  and  Detail  Views  of  a  Die-holder 

and  the  distance  between  the  two  pin  holes  is  equal  to  one- 
half  the  dimension  E.  The  clamping  screw  on  a  holder  of 
this  type  needs  only  to  be  tightened  enough  to  brtng  the  tool 
in  line. 

Fig.  10  shows  both  assembled  and  detail  views  of  a  solid 
shank    die-holder.     The   reference   letters   used    in   the    detail 


views  are  the  same  for  the  corresponding  parts  in  the  assem- 
bled view.  The  shank  and  the  clutch  A  is  made  in  one  piece 
from  tool  steel,  and  it  is  tempered  and  ground.  In  the  end 
of  this  shank  there  is  a  clearance  hole  B,  the  depth  and  diam- 
eter of  which  is  sufficient  to  give  the  required  clearance  for  the 
work.    The  sleeve  C,  which  is  accurately  fitted  to  the  shank, 


Fig.  11.    Another  Type  of  Die-holder 

has  attached  to  it  the  die,  two  of  the  contact  pins  D  for  driv- 
ing the  die,  and  the  backing-off  plate  E  with  its  contact  pins 
D,.  The  way  in  which  the  backing  off  plate  is  held  in  place 
by  screws  and  dowels  is  clearly  shown  in  the  illustration.  The 
contact  points  at  F.  in  case  the  shank  should  become  worn, 
can  be  trued  by  grinding.  The  contact  pins  in  case  of  wear 
can  be  removed  and  turned  one-quarter  way  round. 

A  die-holder  of  the  semi-hollow  shank  order  is  shown  in 
Fig.  11.  The  shank  A  of  this  holder  should  be  made  of  tool 
steel  tempered  and  ground.  On  the  enlarged  end  of  the  shank 
is  shown  a  left-hand  helix  which  is  cut  from  the  slot  B.  If 
the  holder  is  to  be  used  for  cutting  a  left-hand  thread,  a 
right-hand  helix  has  to  be  provided.     The  die  is  held  in  the 


Fig.  12.    Tool-holder  of  ObjectioDable  Design 

swiveling  part,  C.  which  is  fitted  to  the  shank  as  shown.  Ic 
operation,  when  the  turret  comes  to  a  stop,  the  clutch  D  dis- 
engages with  the  point  E,  and  in  backing  off  it  is  in  contact 
with  the  point  C.  The  clutch  is  made  of  tool  steel,  and  is  tem- 
pered and  fitted  to  the  die-holder  in  a  manner  clearly  indi- 
cated in  the  illustration. 

The  tool-holder  shown  in  Fig.  12  is  one  in  common  use,  but 
the  best  place  to  put  it  is  in  the  scrap  pile,  as  it  is  simply 
impossible  for  any  workman  to  adjust  a  tool  in  it  that  will  be 
lined  up  properly.  It  is  supposed  that  the  reason  for  using 
this  type  of  holder  is  to  save  a  little  on  the  cost.  Such  a  tool, 
however,  will  prove  to  be  a  very  poor  investment. 

*  *     * 

According  to  the  provisions  of  the  new  custom  tariff  of 
Norway,  machines,  motors  and  apparatus  not  manufactured 
in  the  country  will  be  admitted  free  of  duty.  As  the  machine 
industry  in  Norway  is  comparatively  undeveloped,  there  are 
a  great  many  machines  and  machine  parts  which  are  thus 
placed  on  the  free  list,  among  which  may  be  mentioned  band 
saw  blades,  circular  saw  blades,  steam  hammers,  pneumatic 
drills,  steam  turbines,  ball  bearings,  link  belts,  etc.  The  com- 
plete list  of  the  machinery  admitted  free  of  duty  may  be 
found  in  the  November  19,  1909,  issue  of  the  Daily  Consular 
and  Trade  Reports,  published  by  the  Department  of  Commerce 
and  Labor,  Washington,  D.  C. 

*  *     * 

Don't  forget  that  the  top  of  a  work-bench  should  slant  back 
toward  the  wall. 
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A  GAS  CHECK  FOR  BIG  GUNS 

KOBERT   O'NEAL 

In  the  largo  guns  In  nse  by  the  government,  as  In  most 
other  things,  It  is  the  little  parts  that  make  the  great  engines 
of  war  of  real  value.  This  is  clearly  illustrated  by  the  tact 
that  a  flfty-thousand  dollar  implement  of  modern  warfare  may 
bf  temporarily  put  out  of  commission  by  the  catching  on  fire 
of  a  small  pad  used  in  the  construction  of  what  is  known  as 
the  gas  check.  This  little  pad  which  is  made  of  canvas,  hair, 
tallow,  beesvi'ax,  etc.,  Is  worth  about  thirty  cents,  which  Is  an 
insignificant  sum  when  compared  with  the  cost  of  the  gun, 
complete;  but  the  gun  without  it  is  about  as  dangerous  at 
one  end  as  at  the  other. 

In  Fig.  1  of  the  accompanying  engraving  is  shown.  In  cross- 
section,  the  interior  of  that  part  of  a  large  gun  with  which 
this  little  pad  has  to  do,  and  in  Fig.  2  the  present  method  of 


g±r:d_ 


Flg.1 


Fig.  2 


Sectional  View  of  Gas  Clieck  for  Big  Guns 

the  construction  of  the  rings  of  a  gas  check  is  illustrated. 
The  difference  between  the  two  checks  is  clearly  perceptible, 
and  the  advantage  of  that  shown  in  Fig.  1  over  that  of  Fig.  2 
will,  I  think,  be  readily  seen  when  the  matter  is  fully  ex- 
plained. 

In  order  to  show  as  clearly  as  possible  the  use  of  the  rings 
and  the  pad,  it  will  be  necessary  to  go  into  the  matter  some- 
what in  detail.  In  Fig.  1,  H.  J.  K,  and  L  represent  the  mush- 
room, the  gun,  the  breech-plug  and  the  powder  or  combustion 
chamber,  respectively.  When  the  charge  is  rammed  home,  the 
breech-plug — the  face  of  which  is  shown  in  contact  with  the 
rear  face  of  the  rings  A.  D,  and  the  pad  B — is  swung  into 
position  and  turned  through  an  arc  of  40  degrees,  it  having 
entered  an  interrupted  thread  of  sixty  one-hundredths  inch 
lead;  this  brings  the  mushroom  H  firmly  against  the  wall  of 
the  gun  J.  through  the  contact  of  the  rings  A.  C.  D.  and  the 
pad  B.  Now,  the  powder  charge  in  the  chamber  L  is  ignited 
through  the  vent  M,  and  a  pressure  ranging  anywhere  from 
forty  to  fifty  thousand  pounds  per  square  inch  is  generated 
within  the  chamber.  Against  this  pressure  it  has  been  found 
impracticable  to  devise  a  method  of  holding  the  mushroom  H 
sufficiently  hard  against  the  wall  of  the  gun  to  prevent  the 
escape  of  gas;  therefore  the  gas  check  is  necessary,  as  the 
mechanism  must  be  free-working  to  allow  of  easy  manipula- 
tion by  the  gun  crew. 

As  the  mushroom  moves  back,  the  pad  B  is  caught  between 
the  members  A  and  C,  and  as  C  is  held  rigid,  the  tendency  is 
to  reduce  the  thickness  of  the  pad  B  and  increase  its  diam- 
eter. This  directly  increases  the  diameters  of  the  rings  C,  D, 
B,  F  and  G  when  they  arc  constructed  as  in  Fig.  2,  and  brings 
them  up  against  the  wall  of  the  gun  with  a  pressure  directly 
in  proportion  to  the  pressure  of  the  gases  in  the  combustion 
chamber,  according  to  the  laws  of  force  as  applied  to  the 
wedge;  but  this  Increased  diameter  is  accompanied  by  a  pro- 
portionate increase  in  the  opening  where  the  ring  has  been 
cut.  The  opening  necessary  for  this  expansion,  though  small 
(about  0.006  of  an  inch),  like  most  little  things,  plays  an 
Important  part,  in  that  It  allows  the  gas  to  escape  through  It 
to  the  pad  B.     As  the  temperature  of  this  gas   Is  that  of  a 
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white  heat,  and  acting  under  a  pressure  sufficient  to  throw  a 
five-hundred-pound  projectile  about  twelve  miles  In  something 
less  than  half  a  minute,  it  is  safe  to  say  that  this  little  mass 
of  combustible  substance  can  not  long  resist  the  onslaught  of 
such  a  potential  factor  of  destruction.  Quite  often  only  one 
charge  is  fired,  when  it  is  found  necessary  to  renew  the  pad, 
and  rarely  can  over  three  or  four  shots  be  made  without  re- 
newal. While  this  does  not  require  any  great  amount  of  time, 
nevertheless,  it  requires  the  removal  of  the  firing  lock  (not 
shown  here),  the  mushroom,  and  the  dismantling  of  the  rings; 
In  addition  the  danger  of  fii'o  In  the  turret  is  Incurred  while 
removing  the  burning  pad. 

It  will  be  seen  at  a  glance  that  the  difference  between  the 
two  gas  checks  Illustrated  lies  principally  in  the  construc- 
tion of  the  ring  E.  In  Fig.  2  this  ring  is  of  triangular  cross- 
section  and  of  solid  metal,  necessitating  its  being  cut  in  order 
to  increase  its  diameter  when  the  gun  is  fired.  In  Fig.  1  ring 
B  is  of  a  U-shape  in  cross-section,  which  will  allow  of  its  be- 
ing opened  out  to  fill  the  space  between  the  angular  face  of 
the  ring  G,  and  the  wall  of  the  gun,  without  cutting  it,  for, 
when  the  mushroom  H  recedes,  the  ring  C,  being  solid,  is  car- 
ried back  with  it;  the  pad  B,  In  either  case,  is  pressed  thinner 
and  consequently  larger  in  diameter,  thus  forcing  the  ring  D 
out  and  hard  against  the  wall  of  the  gun.  The  gas,  passing 
between  the  mushroom  H  and  the  wall  of  the  gun  J,  is  caught 
between  the  legs  of  the  U-shaped  ring  E,  which  is  being  firmly 
supported  on  its  inner  side  by  the  face  of  the  ring  C  and  on 
the  outer  side  by  the  wall  of  the  gun,  while  the  round  portion 
is  sustained  by  the  concave  surface  of  the  ring  D.  The  pres- 
sure of  the  gas  forces  the  legs  outward  against  these  three  sur- 
faces with  a  pressure  equal  to  that  within  tlie  chamber,  and  a 
joint  is  made  between  these  surfaces  through  which  the  gas 
cannot  possibly  escape. 

This  design  of  check  could  be  constructed  to  take  the  place 
of  the  one  now  in  use  without  in  any  way  altering  the  stand- 
ard parts  of  the  gun,  as  the  set  of  rings  shown  in  Fig.  1  could 
be  made  to  fill  the  space  occupied  by  the  set  shown  in  Fig.  2; 
and,  if  constructed  with  care,  I  see  no  reason  why  they  would 
not  last  as  long  as  the  gun,  or,  at  least,  until  general  repairs 
are  needed,  which  is  usually  after  approximately  fifty  shots 
have  been  fired. 


K1NDI..INESS  AN  ASSET  IN  MANUFACTURING 
It  may  seem  a  long  step  from  machine  construction  to  the 
sentimentalism  of  smiles  and  kind  words,  but  nevertheless 
these  two  items  play  an  important  part  in  many  successful 
manufacturing  plants.  The  object  sought  by  a  manufacturer 
Is  efficiency — efficiency  on  the  part  of  the  individual  mem- 
bers of  the  organization  as  well  as  on  the  part  of  the  ma- 
chinery employed.  A  great  deal  of  time  and  thought  is 
expended  on  making  the  machinery  efficient.  Experiments 
are  made,  careful  records  are  kept,  and  the  best  results  util- 
ized; but  little  thought  is  usually  given  to  increasing  the 
efficiency  of  the  "man  who  works  with  his  hands,"  and  that 
often  lacks  system  and  appreciation  of  the  final  effect.  Some- 
times attempts  are  made  to  increase  the  efficiency  of  the  men 
making  up  the  organizations  by  methods  entirely  erroneous, 
not  to  say  culpable,  and  which  in  the  long-run  prove  as  costly 
as  they  are  ineffective. 

There  is,  however,  an  inexpensive  method  of  increasing  the 
efficiency  of  the  personnel  In  any  organization.  While  fair 
compensation,  and  what  is  generally  considered  fair  treat- 
ment are  absolute  essentials,  a  great  deal  can  be  both  lost  or 
gained  by  the  general  attitude  of  the  employers  and  men  Id 
charge  of  the  various  departments.  A  kind  word,  an  appre- 
ciative smile,  a  commendation  for  work  well  done,  for  in- 
stance, will  often  increase  the  efficiency,  and  are  moro 
effective  in  eliminating  friction,  than  a  so-called  welfare  de- 
partment planned  on  an  elaborate  scale. 

The  efliiciency  of  the  mechanical  element  of  the  industries 
has  been  raised  to  a  high  standard,  and  the  efficiency  of  the 
human  element  should  be  raised  to  an  equal  height  by 
methods  which  will  bo  of  lasting  effect  both  in  a  factory 
and  without.  If  you  never  use  smiles  and  kind  words,  try 
them,  and  you  will  find  that  the  effect  will  be  Immediate,  not 
only  on  those  around  you,  but  on  yourself. 


LETTERS   ON  PRACTICAL   SUBJECTS 

Articles  contributed  to  Machinery  with  the  expectation  of  payment  must  be  submitted  exclusively 


INGENIOUS  METHOD  OP  TURNING  A 

SPONGE-COVERED  ROLL 

A  roll  formed  of  strips  of  sponge  and  a  wooden  body,  had 

to  be  turned  true,  and  the  writer  was  asked  to  do  the  job, 

which  was  wanted  in  a  hurry.     You  can  bet  that  there  was 
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Wooden  RoU  with  Sponge  Covering  which  had  to  be  turned  true 

some  question  as  to  how  it  was  to  be  done.  The  sponge 
strips  were  fastened  by  brass  tacks  to  the  wooden  body.  These 
tacks  were  placed  as  near  together  as  possible,  there  being 
about  sixteen  of  them  to  each  block  of  sponge.  After  the  roll 
was  built  up  in  this  way,  the  method  of  get- 
ting it  to  the  required  diameter  proveu  to  be 
a  sticker.  There  were  enough  suggestions 
offered  to  fill  a  book,  but  finally  the  follow- 
ing method  was  tried  with  considerable  suc- 
cess. As  the  temperature  out-of-doors  was 
near  the  zero  mark,  the  roll  was  placed  out- 
side on  two  wooden  horses  with  blocks  ar- 
ranged on  either  side  of  the  shaft  so  that 
it  could  be  turned.  With  the  aia  of  a  dog 
on  one  end  of  the  shaft,  the  roll  was  then 
revolved,  while  a  fine  spray  of  water  from  a 
hose  was  turned  on  it.  In  about  twenty 
minutes  the  roll  was  frozen  solid;  it  was 
then  placed  in  the  lathe  and  two  cuts  were 
taken  over  it,  which  completed  the  job. 
After  the  ice  melted,  the  sponge  covering  was  found  true. 
Lewiston,  N.  Y.  Chakles  H.  Lake. 


For  clearness  of  demonstration,  consider  a  block  of  the  same 
shape  as  the  lower  portion  of  the  hopper,  with  a  corner  cut  off 
in  a  plane  perpendicular  to  the  corner  D-D.  as  shown.  To  ob- 
tain the  angle,  first  lay  out  a  plan  of  the  outline  of  the  block 
as  it  would  be  before  the  corner  was  cut  off;  then  draw  section 
D-D,  making  c'  equal  to  c.  Draw  any  line  E-E.  perpendicular 
to  m-m,  and  then  projecting  upward,  obtain  a  plan  view  of  the 
surface  E-E,  or  a  view  representing  the  block  as  it  would 
appear  from  above,  with  the  corner  cut  off.  Now  draw  section 
E-E  making  a'  equal  to  a  and  6'  equal  to  6.  Then  a  will  be 
the  required  angle.  Chas.  E.  Evans. 

Aurora,  111. 

[The  diagrams  of  the  Data  Sheet  for  April,  1908,  will  be 
found  very  convenient  for  obtaining  the  angle  formed  by 
hopper  sides. — Editor.] 


MILLING  A  CORRECT  BEVEL  GEAR 
In  this  article  a  method  of  cutting  bevel  gears  is  described 
which  has  been  in  use  now  for  about  two  and  a-half  years, 
in  a  number  of  shops  in  this  vicinity. 


PITCH  ANGLE,  ALSO  CUTTING  ANGLE  OF  GEAR 
^  PITCH  LINE^ 


CENTER  LINE  CENTER  LINE 

OF  DIVIDING       /OF  CUTTER 
HEAD^       A  \      p.  L.   THICKNESS 
OF  CUTTER 


ANGLES  OF  HOPPER  SIDE  INTERSECTIONS 
In  building  a  steel  hopper  of  the  form  shown  in  Fig.  1,  it 
becomes    necessary    to    know    what    angle    the    sides    of    the 
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Illustration  showing  Method  of  Setting  Gear  Blank  with  Relation  to  Cutter 

While  the  method  is  perhaps  a  trifle  difficult  to  understand, 
as  it  was  to  work  out,  the  results  are  so  satisfactory  as  to 
more  than  make  it  pay.  It  is  applicable  to  all  cases  excepting 
miters  of  very  coarse  pitch  and  few  teeth  and  where  strength 
is  an  essential  feature.  There  is  a  slight  excess  depth  at 
the  small  end  of  the  tooth  which,  ordinarily,  is  entirely 
negligible  and  only  in  unusual  cases  is  so  objectionable  as  to 
make  this  process  impracticable. 

The  advantages  sought  for  and  gained  are  these:  A 
smooth-running  bevel  gear  milled  scientifically  without  "cut- 
and-try";  a  pair  of  bevel  gears  which  mesh  perfectly  at  the 
pitch-line;  a  bevel  gear  which  requires  no  filing  at  the  small 
end  of  the  tooth  to  make  it  run  smoothly;   and,  as  important 

PITCH  LINE  THICKNESS  OF   B.    &   S.   BEVEL   GEAR   COTTERS 


SECTION   E-E 
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Graphical  Method  of  obtaining  the  Angle  formed  by  the  Tapered 
Sides  of  a  Hopper 

tapered  portion  make  with  each  other,  in  order  to  properly 
bend  the  flange  or  splice  plate,  for  the  corner,  as  the  case  may 
be.  This  angle  can  be  obtained  graphically,  as  shown  in  Fig.  2. 


as  anything,  a  method  that  saves  a  large  amount  of  time  and 
does  away  with  uncertainties  in  bevel  gear  cutting. 

These  results  are  accomplished  as  follows:  The  regular 
bevel  gear  cutter  is  used.  The  gear  to  be  cut  is  mounted  as 
usual  in  the  dividing  head,  but  it  is  set  up  so  that  the  work- 
ing or  pitch  angle  of  the  gear  is  the  cutting  angle;  in  other 
words,  so  that  the  pitch  line  of  the  tooth  running  to  the 
common  center  0  of  the  gears  is  parallel  with  the  bottom 
of  the  cut,  as  shown  in  the  accompanying  illustration.  The 
milling  machine  table  is  not  swivelled  in  any  case. 

The  cutter  is  set  for  depth,  as  usual,  from  the  high  point 
on  the  gear  to  be  cut.  The  saddle  of  the  machine  is  moved 
so  that  the  vertical  center  of  the  cutter  is  to  one  side  of  the 
vertical  center  of  the  gear,  a  distance  equal  to  half  the  pitch 
line  thickness  of  the  cutter.  A  cut  is  then  taken  all  around, 
for   each   tooth.     This    finishes,  one   side   of   the   tooth.     The 
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other  side  of  the  tooth  Is  flulshed  by  moving  the  saddle  In 
the  opposite  direction,  so  that  the  vertical  center  of  the  cutter 
is  on  the  opposite  side  of  the  vertical  center  of  the  gear,  a 
distance  equal  to  halt  the  pitch  line  thickness  of  the  cutter  as 
before.  Before  the  cut  Is  taken  the  dividing  head  spindle  Is 
rotated  so  that  the  amount  taken  off  this  opposite  side  of  the 
space  is  such  as  to  leave  a  tooth  of  the  correct  thicliness  at  the 
back,  which  may  be  easily  determined  by  trying  a  spur  gear 
cutter  of  the  same  pilch  and  number  of  teeth,  or  tooth  gage, 
or  spur  gear  tooth  of  the  same  pitch,  or  otherwise.  This  being 
done,  the  cut  Is  taken  all  around,  which  finishes  the  gear. 

On  examination,  by  actual  test,  careful  measurements  or 
analysis  of  the  method.  It  will  be  found  that  the  results 
sought  have  been  secured  and  the  gears  will  run  proudly,  as 
self-respecting  bevel  gears  ought  to  run. 

Muskegon,   Mich.  Chas.  A.  Kelley. 


INTERESTING  WORK    IN    AN   EXPERIMENTAL 

SHOP 

No  one  class  In  society  has  a  corner  on  Inventive  genius; 
to-day,   the  doctor  conceives  the  "best  thing  yet,"  while  on 
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Fig.  1.    Steel  Disks  whicli  were  turned  to  conform  to  the  Templet 

the  morrow  the  chances  are  that  It  will  be  the  laborer  who 
is  propounding  something  that  will  bring  him  fame  and  for- 
tune. The  machine  shop  has  been  and  will  continue  to  be 
the  mecca  of  inventors,  and  a  shop  catering  to  experimental 
work  is  brought  face  to  face  with  constructions  and  schemes 
as  diversified  as  are  the  stations  in  life  of  their  sponsors. 
To  save  the  inventor  from  being  "stung"  for  special  tools  and 
fixtures  which  he  is  sure  will  be  needed  when  he  gets  to  the 
manufacturing  stage,  the  shop  man  may  have  to  use  diplom- 
acy, and  then,  on  his  own  side,  resort  to  some  homely  short 
cuts  to  get  the  work  through  without  these  special  tools. 
Figs.  1  and  2  show  pieces  of  work  turned  out  for  different 


Fig.  2.    Four-piece  Die  for  Experimental  Work 

Inventors  (each  with  plenty  of  money  to  spend)  at  a  frac- 
tion of  the  outlay  that  might  have  been  put  upon  them.  The 
mandrel  in  Fig.  1  was  loaded  with  carbon  steel  disks  that  had 
to  be  turned  to  fit  a  templet.  These  disks.  Instead  of  being  at 
right  angles  to  the  center  line  of  the  mandrel,  were  at  an 
angle  as  shown,  an  effect  produced  by  using  a  beveled  collar 
on  each  end  and  loose  fitting  spacers  between  the  disks.  It 
can   readily   be  seen   that  to   turn  these  disks,  projecting  be- 


yond the  spacers  from  3  to  5  inches,  was  Impossible  by  ordi- 
nary means  unless  a  rigging  was  made  to  follow  In  and  out 
and  back  and  forth  as  each  one  was  cut  separately — all  of 
which  was  practically  out  of  the  question.  The  short  way  out 
of  It  was  to  slip  on  each  end  of  the  mandrel  a  board  the  size 
of  the  largest  disk  blank  and  to  wrap  about  the  whole  several 
thicknesses  of  heavy  man  ilia  paper  and  tack  It  securely  to 
the  boards.  After  filling  the  disks  with  lead  both  the  lead 
filler  and  the  disks  were  turned  off  to  the  shape  of  the  tem- 
plet in  quick   time. 

Fig.  2  shows  a  die  and  block  that  were  substituted  for  the 
Inventor's  specifications  for  a  solid  tool  steel  die  with  a  slot 
S  3/32  by  3  Inches  and  absolutely  to  size.  The  four-piece 
die  illustrated  was  simple  to  make  as  compared  with  the 
solid  one,  had  ample  security  against  spreading  when  set  into 
the  block,  could  be  sharpened  as  often  as  necessary,  main- 
tained its  size,  and  presented  no  risk  in  hardening. 

And  like  so  many  that  have  gone  before,  neither  of  the 
above  pieces  was  ever  used  long  enough  to  keep  the  rust  off 
and  neither  produced  dividends  on  the  Investment. 

Middletown,  N.  Y.  Donald  A.  liAMPsoN. 


MACHINING  SPLIT  BEARINGS 
An  interesting  problem  in  the  machine  shop  Is  to  bore  and 
and  turn  split  bearings  accurately.  The  success  obtained  by 
the  use  of  the  following  methods,  leads  me  to  sumbit  them  to 
the  readers  of  Machinery.  The  bearings  are  made  of  brass; 
when  received  from  the  foundry,  they  are  placed  In  a  shaper 
and  planed  on  the  faces  F-F  to  a  certain  height  from  the  back. 
After  this  operation,  they  are  taken  to  the  forge  ana  sweated 
together.  While  this  is  not  absolutely  necessary,  it  facili- 
tates handling  the  work  in  the  next  operation  of  chucking  and 
boring. 
The  brasses  are  held  by  a  pair  of  false  jaws,  which  were  cast 


Mandrel  on  wliich  Bearings  are  turned,  and  Special  Tool 
used  for  Rounding  Comers 

for  the  turret  lathe,  and  which  are  turned  and  recessed  so  as  to 
clear  the  flange  of  the  brass  and  bear  on  the  faces  A.  The  bor- 
ing is  done  with  a  bar  and  fly-cutter,  the  bar  being  supported 
by  a  bushing  in  the  spindle  of  the  machine.  The  front  face 
and  flange  are  next  squared  and  turned  off  before  the  work  is 
removed  from  the  chuck.  It  was  to  shorten  the  time  required 
and  facilitate  the  operation  of  turning  the  brasses  that  the 
mandrel  shown  in  Fig.  1  was  designed.  The  shank  was  made 
to  fit  In  the  headstock;  and  as  the  mandrel  is  very  rigid,  it  is 
not  necessary  to  support  It  by  the  tallcenter;  conse- 
quently, high  speeds  can  be  used  and  there  is  no  danger  of  a 
center  becoming  heated.  The  brasses  are  placed  on  the 
mandrel  with  the  end  previously  finished  In  the  turret  lathe 
against  the  finished  face  C.  They  are  locked  in  place  by  four 
set-screws  D.  A  C-clamp  la  placed  on  the  outer  end  of  the 
brasses  and  Is  left  there  until  that  end  and  flange  are  fin- 
ished. The  cap  E  Is  then  placed  over  the  outer  end  of  the 
brasses  and  the  clamp  Is  removed.  This  cap  Is  fastened  to  the 
mandrel  by  a  bolt  In  the  center.  Set-screws  are  provided  In 
holes  B  to  aid  In  removing  the  cap,  as  it  Is  made  a  snug  fit 
over  the  work,  to  prevent  the  latter  from  spreading  during 
the  process  of  turning.    The  over-all  measurements  are  taken 
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through  the  port-holes  G,  which  are  cut  in  the  mandrel  for  this 
purpose. 

After  the  trial  lot  of  brasses  had  been  completed,  the  radius- 
and  fillet-turning  tool,  shown  in  Pig.  2,  was  designed.  This  tool 
is  held  by  a  shank  in  the  tailstock  and  with  it  the  corners  of 
the  bore  and  flange  are  rounded  with  a  greater  degree  of  ac- 
curacy than  is  ordinarily  obtained  when  the  shape  of  these 
surfaces  is  left  to  the  judgment  of  the  workman.  The  cutters 
J  are  made  of  drill  rod,  and  they  may  be  adjusted  by  the  screw 
U  and  locked  by  the  screw  /.  Direct  evidence  as  to  the  time- 
saving  qualities  of  the  foregoing  method,  was  given  when  the 
cost  clerk  made  inquiry  about  the  shortness  of  the  time  listed 
on  the  daily  time  cards  for  the  lot  of  work  which  was  machined 
by  these  tools. 

Salem,  Mass.  John    P.   Winchester. 


LAPS  AND  POINTS  ON  LAPPING 
The  laps  which  are  shown  in  the  accompanying  illustration 
are  excellent  designs  for  both  the  outside  and  inside  lapping 
of  cylindrical  parts.  Pig.  1  shows  an  inside  lap  with  the 
arbor  in  place.  The  included  angle  of  the  taper  of  this  arboi- 
should  be  about  2  degrees;  this  is  considered  great  enough 
for  any  kind  of  work.  The  lap  proper,  or  the  part  that  is  in 
contact  with  the  work.  Is  made  of  bolt  copper,  and  is  shown 
in  detail  in  Pig.  3.  Cast  iron  and  lead  are  sometimes  used, 
but  copper  is  the  best  metal  for  hardened  work.  The  lap  is 
split  as  shown,  to  allow  it  to  expand  as  it  becomes  worn.  The 
length  of  the  lap  should  be  somewhat  greater  than  the  length 
of  the  hole  to  be  operated  on,  and  the  thickness  B  should  not 
be  more  than  1/6  or  less  than  1/8  of  the  diameter  of  the  work. 


Laps  for  Inside  and  Outside  'Work 

When  making  these  laps,  especially  small  ones,  a  hardened 
swedging  plug,  (Fig.  2)  that  is  ground  to  the  same  taper  as 
the  arbor,  can  be  used  to  advantage  for  tapering  the  hole 
through  the  lap  before  it  is  turned  and  slotted.  If  in  the 
operation  of  lapping,  the  hole  becomes  "bell-mouthed,"  that 
is,  enlarged  at  the  ends,  this  is  caused  by  the  introduction  of 
sharp  emery  from  time  to  time  as  the  hole  is  being  lapped. 
To  obviate  this,  the  lap  should  be  cleaned  of  all  loose  emery 
and  expanded  by  driving  the  arbor  farther  into  it.  The  hole 
is  then  dry  lapped  by  using  only  the  emery  that  sticks  or  is 
charged  in  the  lap.  This  process  must  be  repeated  occasion- 
ally until  the  proper  size  is  obtained.  If  the  operator  is  care- 
ful to  see  that  the  emery  used  is  not  too  coarse,  and  the  lap 
is  kept  expanded  to  fit  the  work  at  all  times,  the  result  will 
be  a  perfectly  straight  hole.  It  takes  considerable  practice 
before  one  can  use  a  lap  and  keep  it  from  getting  lumpy.  If 
this  occurs,  the  high  spots  must  be  removed  with  a  file,  and 
the  lap  kept  a  close  fit  to  the  work.  The  work  should  always 
be  finished  to  size  with  the  lap  dry  and  well  fitted  to  it. 

Fig.  4  shows  an  outside  lap.  The  proportions  of  the  lap 
proper  should  be  the  same  as  were  given  for  inside  laps.  The 
same  method  of  procedure  described  for  inside  work  should 
also  be  followed,  vie.,  the  lap  must  be  freed  from  oil  and  loose 
emery  from  time  to  time  as  the  work  progresses.  Tbe  pointed 
screw  C  keeps  the  lap  from  slipping  out  of  place,  and  the 
adjusting  screws  D  compress  it  to  fit  the  work.  A  handle  E 
should  be  used  on  all  laps  of  large  size,  as  it  will  be  found 
much  more  convenient  than  a  lathe  dog,  which  some  work- 
men use  for  moving  the  lap.     Fig.  5  illustrates  an  outside  lap 


and  holder  for  small  work,  say  less  than  i/.  inch  in  diameter. 
Laps  of  this  size  are  not  provided  with  a  handle,  but  are 
knurled  on  the  outside  as  shown.  P.  P.  Cbosby. 

Chicago,  111. 


PNEUMATIC  FLUB  "WTELDER 

An    inexpensive   flue-welding   device   that    was   designed   to 

handle  a  large  repair  job  that  came  in  unexpectedly  is  shown 

in  the  accompanying  illustration.     It  consists  of  a  mandrel  A, 

which  is  attached  to  a  cast  iron  block  B,  and  a  pneumatic  ham- 


inexpensive  Tool  for  Flue  Welding 

mer  (equipped  with  a  swage),  which  is  mounted  on  a  lever  C. 
As  the  illustration  shows,  this  arm  is  tulcrumed  to  a  bracket 
on  the  mandrel  and  is  spring  supported.  The  ends  of  the  long 
pieces  were  first  scarfed  by  lowering  the  back  end  of  the  tube 
until  it  was  about  six  inches  below  the  level  of  the  man- 
drel. This  gave  a  taper  of  approximately  ^4  inch  to  the 
inch.  After  all  the  long  pieces  were  scarfed,  short  pieces 
about  S  inches  long  were  placed  in  the  furnace  and  heated 
on  one  end  so  that  they  could  be  drawn  to  a  feather  edge. 
This  was  also  done  under  the  pneumatic  hammer.  After  all 
the  flues  were  scarfed  and  the  short  ends  made  ready  for 
welding,  the  horse  upon  which  the  outer  ends  of  the  flues 
had  rested,  was  raised  to  bring  the  work  level  with  the  man- 
drel. All  short  pieces  were  then  put  on  the  flues  while  hot 
so  they  would  shrink  tightly  in  place,  thus  Insuring  a  good 
clean  weld  by  preventing  any  dirt  from  getting  between 
the  surfaces  to  be  welded.  After  all  flues  were  treated  in 
this  way  the  furnace  was  cleaned,  and  the  welding  done  at  a 
speed  which  would  make  many  of  the  costly  flue-welding 
machines  hustle  to  keep  up  with.  T.  O.  Martin. 

Jackson,  Tenn. 


COUNTERBORES  WITH  REMOVABLE  PILOTS 

By    making   a    counterbore   with    a    removable    taper-shank 

pilot  the  value  and  efficiency  of  the  tool  is   increased   fully 

100  per  cent.    Once  in  a  great  while  a  toolraaker  is  found  who 

makes  them  this  way,  but  it  is  not  the  general  practice.  The 
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Counterl^re  equipped  -with  Removable  Interchangeable  Pilot 

illustration  shows  very  plainly  the  design  we  use,  excepting 
for  very  small  sizes.  A  hole  drilled  at  right  angles  to,  and 
at  the  end  of  the  taper,  makes  the  removal  of  the  pilot  easy  by 
inserting  a  drift.  Standard  taper  pin  reamers  are  generally 
used  for  reaming  the  pilot  seats,  thereby  making  the  different 
pilots   interchangeable   within   certain   limits. 

When  the  matter  is  carefully  considered  it  is  easily  seen 
that  a  great  combination  of  sizes  can  be  made  with  but  a  few 
counterbores  and  pilots.  Then  again,  if  a  pilot  breaks  when 
being  used  (which  very  often  happens  with  the  solid  va- 
riety), it  is  but  a  moment's  work  to  remove  the  broken  part 
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ami  replace  It  with  a  now  onp.  Last,  but  not  least,  Is  the 
convenience  offered,  wlien  sliarpenlng  on  a  grinder,  by  remov- 
ing the  pilot.  The  eounterbore  may  be  held  in  a  taper  collet, 
if  it  has  a  taper  shank,  or  It  straight,  in  a  simple  form  of 
chuck,  fitted  to  the  spindle  of  the  grinder  and  made  straight 
inside  to  fit  the  shank  of  the  tool.  The  extra  cost  of  the 
taper  hole  in  the  body  and  turning  the  pilot,  is  very  slight 
when  compared  with  the  usefulness  and  long  life  of  counter- 
bores  made  in  this  way.  A.  Dane. 
Buffalo,   N.    V. 


SPACING  AND  OUTLINING  PRICK-PUNCH 

By  the  use  of  the  prick-punch  shown  in  the  accompanying 
illustration,  the  centers  for  holes  to  be  drilled  within  any  out- 
line can  be  located,  no 
matter  what  the  shape, 
without  making  ex  t  r  a 
lines  for  guiding  the 
point  of  the  punch.  For 
example,  if  the  central 
part  of  a  die  is  to  be 
drilled  out  with,  say,  a 
14-inch  drill,  the  drill 
spacer  on  the  punch  is 
set  to  %  Inch  and  the 
guide  point  to  %  inch 
full ;  then  no  matter  what 
shape  is  followed  the  cen- 
ters will  be  %  Inch 
apart,  and  %  inch  from 
the  line,  or  a  distance 
equal  to  the  radii  of  the 
holes  to  be  drilled.  This 
punch,  which  is  3%  inches 
long,  is  made  of  5/16-inch 
drill  rod.  The  end  is 
drilled  and  tapped  for  a 
threaded  center  point 
made  from  No.  12  drill 
rod.  Care  should  be 
taken  to  see  that  the 
threaded  end  bears 
against  the  bottom  of  the  hole  so  that  the  shock  of  the  ham- 
mer blow  will  come  on  the  end  of  the  pin  and  not  on  the 
threads,  as  w-ould  be  the  case  if  the  point  were  not 
screwed  home.  The  thread  that  is  exposed  is  flattened  on 
apposite  sides  so  that  the  point  can  be  tightened  or  re- 
moved with  a  pair  of  pliers  or  a  small  wrench.  Several  points 
can  be  made  at  once  by  threading  a  piece  of  drill  rod  and 
pointing  and  cutting  off  pieces  to  the  required  length  while 
holding  the  rod  in  a  chuck.  These  points  should  be  hard- 
ened all  over  and  drawn  to  a  light  straw  color.  Both  the 
spacing  and  the  guide  points  are  made  of  No.  42  drill  rod; 
they  are  hardened  in  oil  and  given  a  spring  temper.  These 
points  slide  through  the  body  and  are  adjusted  to  any  length 
desired.  They  are  held  in  place  by  a  small  screw  which  is 
tapped  through  half  of  the  punch  body.  The  bow  or  crook  in 
the  wires  is  to  give  them  sufficient  spring  to  adjust  them- 
selves. This  is  a  laying-out  tool,  and  is  not  intended  for  heavy 
work.     For  large  drilling,   it  should   be  followed  by  a  heavy 


the  pivot  or  axis  multiplying  twenty  times.  The  working 
point  A,  Fig.  2,  is  made  of  drill  rod  and  is  hardened  and 
rounded  on  the  end.  The  smallest  diameter  of  the  point  is 
0.050  inch  and  it  projects  about  0.065  inch  when  pushed  out 
against  its  shoulder.  Normally  this  working  point  is  held 
against  Its  shoulder  by  a  flat  spring  B.  In  use,  the  caliper  is 
adjusted  until  the  pointer  stands  at  zero  or  at  the  center  of 
the  graduation.  As  shown,  the  limit  of  travel  is  0.025  Inch 
in  either  direction  which  is  sufficient  for  ordinary  work.  The 
caliper  is  set  to  the  required  size,  for  close  fits,  with  a  mi- 
crometer, and  allowance  is  then  made  from  the  indicator. 
This  tool  is  especially  useful  when  boring,  to  test  the  truth 
or  varations  of  the  work  or  in  making  an  allowance  for  driv- 
ing or   running  fits.     The  attachment  is,   so  far  as   I   know. 
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Prick-punch  with  Spacing  and 
Guide  Points 


Fig.  1.    Inside  Caliper  with 
Indicator 


Fig.  2.     Detail  of  the  Inside  Caliper 
Indicator  Attachment 


punch  to  deepen  the  marks. 
Pittsburg,  Pa. 


William  A.  Painter. 


INSIDE   CALIPER  WITH  INDICATOR 
ATTACHMENT 

An  ordinary  61nch  inside  caliper  that  has  been  changed 
somewhat  in  form  to  adapt  it  to  precision  work,  is  shown  in 
Fig.  1.  One  of  the  legs  of  the  caliper  was  hammered  or  upset 
to  make  it  thick  enough  to  be  slotted  for  an  indicator  arm, 
and  the  other  side  was  cut  off  to  the  correct  length.  This 
Indicator  or  registering  arm  Is  3%  Inches  long,  and  it  has  a 
travel  of  one  inch  at  the  point.  It  is  1/32  inch  thick,  and  the 
graduated  blade  (shown  more  clearly  in  Fig.  2)  Is  of  the  same 
thickness.  The  latter  Is  recessed  in  the  caliper  leg  and  is 
fastened  with  two  rivets.  A  travel  of  0.025  Inch  on  the  cali- 
per end  Is  equivalent  to  Vj  Inch  travel  on  the  graduated  leg. 


original,  as  I   have  never  seen  anything  like  it  in  use,  or  in 
catalogues.  William  A.  Paintek. 

Pittsburg,  Pa.  

SNAP-GAGE  WITH  TAPER  TO  ALLOW 
FOR  FINISH 

A  number  of  armature  shafts  had  to  be  finished  in  the  latho 
after  being  first  roughed  out  in  a  screw  machine,  and  mi- 
crometers were  being  used  for  measuring  them;  but  there 
were  not  as  many  micrometers  available  as  there  were  men 
on  the  job.  Ring- 
gages  were  also 
used  for  the  dif- 
f  e  r  e  n  t  sizes  of 
shafts,  but  the  men 
got  along  much  bet- 
t  e  r  when  using 
the  micrometers,  as 
they  had  to  allow 
for  finishing  with 
emery  cloth,  and 
they  could  make 
this  allowance 
much  easier  with 
micrometers  than 


Snap  Gage  ^vlth  Tapered  Jaw  to  allcvp 
for  Finish 


With  the  ring-gages.  A  lot  of  snap-gages  were  then  made, 
which  helped  us  a  great  deal.  They  were  just  like  a  regular 
snap-gage,  except.  Instead  of  grinding  the  jaws  straight  all 
the  way,  they  were  ground  straight  and  then  re-ground  0.005 
inch  taper  on  one  side,  as  indicated  in  the  accompanying 
illustration,  back  within  a  sliort  distance  of  the  end.  This 
left  a  short  part  of  the  gage  jaw  straight  and  the  rest  taper. 
The  men  using  this  style  of  gage  soon  became  accustomed  to 
It,  and  the  allow'ances  for  filing  and  polishing  were  easily 
made.  H.  D.  S. 
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STAR  HAND-WHEELS  FOR  JIGS 
An  excellent  design  of  hand-wheel  for  use  on  jigs,  etc.,  is 
shown  in  the  accompanying  illustration.  The  dimensions  for 
five  different  sizes  of  these  hand-wheels  are  given  in  the  table 
beneath  the  engraving.  After  five  years'  experience,  I  have 
found  that  the  particular  style  illustrated  is  well  adapted  to 
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all-around  jig  use.  By  having  the  castings  solid,  they  may  be 
tapped  out  for  any  size  thread  and  used  in  place  of  nuts,  or 
a  plain  hole  may  be  drilled  and  the  castings  pinned  to  round 
stock.  The  long  stem  gives  a  good  length  of  thread  for  wear 
and  brings  the  hand-hold  far  enough  from  the  jig  to  prevent 
the  fingers  and  knuckles  from  striking  it.  The  star  design 
gives  a  good  grip  for  the  fingers,  and,  as  the  top  is  hollowed 
out,  the  palm  of  the  hand  forms  a  suction,  thus  giving  a 
stronger  hold.  This  type  of  wheel  is  also  easy  on  the  opera- 
tor's hands,  and  it  is  cheaper  to  produce  in  quantities,  and 
more  powerful  than  knurled  nuts,  pins,  thumb-screws,  etc. 
Tils  wheel  adds  to  the  appearance  of  a  jig  and  it  can  be 
operated  very  fast.  Jig  and  Tool  Designee. 


AN  INEXPENSIVE  SET  OF  GAGES 

As  our  manager  could  not  be  persuaded  that  a  set  of  gages 
would  be  a  profitable  investment,  I  decided  to  make  a  set; 
but  this  did  not  appear,  at  first,  like  an  easy  job,  as  there 

was  only  a  pair  of  one- 
i  n  c  h  micrometers  to 
measure  with.  H  o  w  - 
ever,  a  highly  satisfac- 
tory set  of  inside  and 
outside  gages,  varying 
by  V2  inch,  was  made. 
The  inside  gages  have 
hardened  ends,  which 
may  be  replaced  at  any 
time  at  a  cost  of  only  a 
few  cents. 

Cast  iron  rings  for 
the  outside  gages  were 
first  roughed  out  to 
within  1/32  Inch  of 
their  finished  size.  To 
make  a  two-inch  inside 
gage,  a  piece  of  halt- 
inch  round,  cold  rolled 
steel  was  first  accu- 
r  a  t  e  1  y  finished  to  a 
length    of    exactly    one 


Figra.  1  and  2.    Inside  Gagres  made  by  using 
Bicycle  BaUs  at  the   Ends 


inch.  Two  half-inch  bushings,  %  inch  long,  were  then  turned 
on  the  screw  machine  and  reamed  part  way  through,  a 
shoulder  being  left  at  one  end  to  retain  the  half-Inch  balls 
which  were  placed  in  the  bushings,  as  shown  in  Fig.  1. 

Bicycle  balls  were  used,  and  when  tested  they  were  found 
to  be  within  0.0001  inch  of  being  accurate;  therefore  I  was 
ratisfied  that  the  2-inch  gage  was  all  right.     In  order  to  make 


sure  that  the  balls  came  up  tight  against  the  end  of  the  rod, 
set-screws  were  put  in  the  bushings  and  the  rods  spotted  so 
that  the  point  of  the  screw  would  draw  the  bushing  and  with 
it  the  ball  back  against  the  rod.  When  this  inside  gage  was 
finished  the  outside  gage  was  bored  to  fit  it.  To  make  the 
21/2-inch  gage,  one  of  the  bushings  from  the  2-inch  size  was 
removed,  and  replaced  with  one  a  half  inch  longer,  as  shown 
in  Fig.  2.  In  this  longer  bushing,  two  balls  were  placed,  thus 
making  it  2%  inches  in  length.  It  was  then  used  for  turning 
the  2Mi-inch  outside  gage.  The  one-ball  bushing  was  then  re- 
placed and  a  drop  of  solder  put  on  the  set-screw  to  prevent 
its  being  tampered  with.  The  2%-lnch  outside  gage  was  next 
used  as  a  master,  and  a  rod  was  dressed  down  until  with  one 
ball  at  each  end  it  fitted  the  2i^-inch  gage.  This  process  was 
continued  until  a  number  of  gages  of  different  sizes  had  been 
made.  S.  A.  McDonald. 

Candiac,  Canada. 

[If  gages  produced  by  the  foregoing  method  are  to  be  accu- 
rate, it  will,  of  course,  be  necessary  to  have  a  good  fit  between 
the  ball  retaining  sleeves  and  the  central  plug,  and  also  be- 
tween the  balls  and  the  sleeves,  so  that  the  tightening  of  the 
set-screws  will  not  cause  the  centers  of  the  balls  to  be  moved 
out  of  line. — Editor.] 


FIXTURE  FOR  PUNCH-HOLDERS 

A  fixture  designed  for  holding  punch-holders  on  the  face- 
plate, surface  grinder,  or  miller,  is  illustrated  herewith.  In 
most  shops  the  die-maker  is  compelled  to  use  a  substitute 
makeshift  affair,  which  is  merely  a  solid  hub  and  flange  with 
a  hole  bored  and  a  set-screw  in  the  side.     The  objectionable 
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Fixture  for  Holdijag  Punch-liolders  of  Various  Sizes  without  marriugr  them 

features  of  this  "job-spoiler"  are  legion,  the  worst  one  perhaps 
being  the  abominable  set-screw  (or  rather  the  point  of  it) 
which,  when  tightened,  not  only  throws  the  work  over  on  an 
angle,  but,  when  set  up  hard  (as  is  necessary  when  taking 
heavy  cuts  on  the  miller),  leaves  unsightly  marks  in  the 
soft  shank. 

The  design  submitted  not  only  eliminates  this  annoyance, 
but  it  is  preferable  in  every  way.  Obviously,  it  will  take 
shanks  a  trifle  over  or  under  size  as  w'ell  as  all  standard 
sizes  in  use,  the  advantage  of  which  should  be  apparent  to 
any  one  caring  to  utilize  the  space  that  a  half  dozen  or  more 
of  the  other  kind  take  up.  As  the  illustration  shows,  the 
design  of  the  fixture  is  very  simple.  The  bolts  A  are  a  drive 
fit  in  casting  B  and  a  sliding  fit  in  casting  C.  These  bolts 
should  have  the  under  edge  of  the  head  cut  away  on  one  side, 
as  shown  at  D,  so  they  will  lock  against  the  side  of  the  casting 
and  not  turn  when  the  nuts  are  set  up.  The  fixture  is  fast- 
ened down  in  the  usual  way  by  T-bolts,  holes  E  being  for  that 
purpose.  If  the  fixture  is  to  be  used  for  very  large  shanks, 
these  holes  should  be  placed  far  enough  back  so  as  to  allow 
room  for  sliding  jaw  B.  When  so  made, -the  fixture  is  ex- 
cellent for  grinding  sub  press  tools,  the  plunger  being  removed 
and  held  in  the  same  manner  as  the  punch  shank.     This  fix- 
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tare  also  ninkos  an  excellent  Inside  angle-plate,  it  only  being 
lU'iessary  to  romove  the  sliding  jaw. 

The  more  cninnion  way,  perhaps,  of  nmkiiiK  tools  of  this 
ilass  is  to  liiive  the  projecting  base  turn  the  other  way; 
but  the  advantage  in  having  the  foot  turn  in  under  the  work, 
as  shown,  Is  that  when  used  on  a  faooplatc,  it  does  not  over- 
hang so  much,  thus  doing  away  with  much  counterbalancing 
and  allowing  a  smaller  faceplate  to  be  used. 

Frankford,  Fa.  Roy  Pl.msted. 


MICROMETER  ATTACHMENTS  FOR 

SETTING  DIVIDERS 

One  is  sometimes  confronted  with  the  task  of  setting  the 

dividers  or  trammels  accurately  when  laying  out  work,  such 

as  jigs,  dies,  etc'.     If  a  vernier  with  facilities  for  setting  the 

dividers  is  not  available,  the  attachments  shown  applied  to  a 


The  Way  the  Micrometer  Attachments  are  used  for  Setting  Dividers 

micrometer  in  the  accompanying  engraving  will  be  found  very 
useful,  as  the  dividers  can  be  set  with  them  quite  as  accu- 
rately as  when  the  vernier  is  used.  This  is,  of  course,  assum- 
ing that  the  attachments  are  made  accurately. 

As  the  illustration  shows,  these  attachments  consist  of  two 
sleeves  S,  one  of  which  is  fitted  to  the  anvil  of  the  micrometer 
and  the  other  to  the  end  of  the  spindle.  An  enlarged  view  of 
one  of  these  sleeves  is  shown  at  A.  A  central  hole  a  is  drilled 
in  the  center  of  the  sleeve  so  that  it  will  be  easy  to  see 
whether  or  not  it  is  in  contact  with  the  anvil  or  spindle. 
Either  four  or  six  slots  are  sawed  in  the  flange  to  insure  a 
snug  fit,  and  the  corner  is  cut  away,  as  at  ft,  so  that  the  inner 
surface  will  have  a  good  bearing  against  the  spindle  or  anvil. 
A  groove  d  is  cut  in  the  outside,  exactly  in  line  with  the  inner 
surface,  and  into  this  groove  the  divider  points  are  inserted 
when  they  are  being  set. 

These  sleeves  are  made  in  the  following  manner:  A  piece 
of  tool  steel  about  1/16  inch  larger  in  diameter  than  the  anvil 
or  spindle  of  the  micrometer,  is  caught  in  the  chuck  and 
turned  true  on  the  outside,  after  which  a  central  hole  is  drilled 
deep  enough  for  the  two  sleeves.  The  end  of  the  piece  is  then 
bored  to  a  snug  fit  for  the  micrometer  anvil  or  spindle,  and  a 
recess  6  is  turned  as  shown  in  the  sectional  view  at  A.  The 
first  sleeve  is  then  cut  off,  after  which  the  second  one  is  ma- 
chined In  the  same  way.  The  cutting  of  the  V-groove  d  is 
the  next  and  the  most  Important  operation.  In  order  to  cut 
this  groove  exactly  in  line  with  the  inner  surface  of  the  sleeve, 
a  piece  is  first  turned  to  the  same  diameter  as  the  anvil  or 
spindle.  After  the  end  of  this  piece  Is  faced  square,  the  lathe 
carriage  and  turning  tool  are  left  undisturbed.  The  sleeve  Is 
then  inserted  over  the  end  of  the  turned  rod.  By  the  use  of 
a  fiat  center  in  the  tailstock,  this  sleeve  is  held  firmly  against 
the  squared  end  of  the  rod  while  the  V-groove  Is  turned,  with 
the  tool  set  just  as  It  was  after  the  finishing  cut  was  taken 
over  the  end  of  the  rod.  A  depth  of  about  0.005  Inch  is  suffi- 
cient for  this  groove.  Slots  are  next  cut  in  the  sleeves  in  four 
or  six  places  so  that  they  may  be  sprung  into  place.  The 
sleeves  are  then  hardened  and  drawn  to  a  blue  color. 


When  turning  the  groove,  and  also  when  turning  and  facing 
the  rod  on  which  the  sleeve  is  held,  care  should  be  taken  to 
see  that  there  is  no  lateral  motion  in  the  spindle  of  the  lathe, 
as  otherwise  the  tailstock  center,  when  it  is  brought  up 
against  the  work,  will  cause  the  groove  to  be  out  of  alignment 
with  the  surface  on  the  inside  of  the  sleeve.      L.  E.  Krajier. 

Newai'k,  N.  J. 


SOLDERS  FOR  VARIOUS  METALS 
Soldering  is  divided  into  two  classes,  namely,  hard  and  soft 
soldering.  Ordinarily  soldering  with  a  heated  copper  bit  em- 
ploys "soft  solders" — alloys  of  tin,  lead,  etc.,  which  melt  at 
comparatively  low  heats.  The  use  of  the  blowpipe  makes  pos- 
sible the  employment  of  "hard  solders"  which  are  alloys  of 
silver,  copper,  zinc,  etc.,  and  melt  at  a  very  much  higher 
temperature  than  the  soft  solders.  The  hard  soldering  of 
copper,  iron,  etc.,  is  generally  known  as  brazing,  and  the 
solder  as  spelter.  It  must  be  borne  in  mind  that  both  soft 
and  hard  solders  deteriorate  with  age,  if  kept  for  a  long 
time  in  a  damp  atmosphere.     For  electrical  work,  ingredients 


SOFT  AND  HARD  SOLDERS  FOR  VARIOUS  METALS 

Flu-x 

Soft  Solder 

Metal 
to  be  Soldered 

Tin 

Lead 

Other 
Con- 
stituents 

Aluminum 

Brass 

Stearin 

1    Chloride  of  zinc,    ( 

[•  rosin,  or  chloride   -' 

)         of  ammonia        ( 

Tallow  or  rosin 

Chloride  of  zinc 

Chlor.  of  zinc  or  rosin 

Hydrocliloric  acid 

Hydrochloric  acid 

Gallipoli  oil 

Chloride  of  ammonia 

Chloride  of  zinc 

Chloride  of  zinc 

Chloride  of  zino 

70 

66 
63 
60 
33 
99 
64 
58 
55 
25 
50 
67 
67 
33 

\ 

■■■■} 
34 
37 
40 
67 
1 
36 
42 
45 
25 
50 
33 
33 
33 

Z*25 
A-^3 
P*  2 

Gunmetal 

Copper 

Lead 

Block  tin. 

Tinned  steel 

Galvanized  steel.. 
Zinc 

Pewter 

B*50 

Iron  and  steel .... 
Gold 

Silver 

Bismuth 

B34 

*  Z  =  zinc     A  =  aluminum     P  =  phosphor  tin     B  =  bismuth 


Metal 

Flu.'i 

Hard  Solder 

to  be  Soldered 

Copper 

Zinc 

Silver 

Gold 

Brass,  soft 

Brass,  hard 

Copper 

Borax 

23 
in 

78 
55 
50 

"io" 

45 
36 

Borax                50 

Borax            '     22 

Borax                20 

Cuprous  oxide         55 

...... 

70 

Gold     

67 

Silver 

Iron  and  steel 

such  as  mixtures  of  vaseline,  rosin,  glycerine  and  chloride 
of  zinc  are  used  as  non-corrosive  fluxes.  The  accompany- 
ing table  gives  the  composition  of  both  soft  and  hard 
solders  that  are  suitable  for  various  metals.  A.  Eyles. 

Manchester,   Eng. 


MACHINE  CATALOGUE  COVERS 
A  common  fault  with  machine  catalogues  is  that  while  they 
state  just  how  many  accessories  are  provided,  and  that  this 
part  and  that  are  casehardened.  and  the  other  is  bi'onze- 
bushed,  etc.,  they  omit  to  say  how  the  machines  operate  and 
how  much  work  of  a  given  kind  they  will  turn  out  per  hour. 
Further,  some  of  them  do  not  bear  on  the  cover  the  maker's 
name,  or  even  that  of  the  machine  described. 

How  shall  I  index  a  catalogue  "The  Truth  about  Thlngum- 
mles"  or  "The  People's  Verdict?"  RoiuatT  Grithshaw. 

Dresden,  Germany. 

■It     *     « 

Manufacturers  interested  in  the  International  Exposition 
to  be  held  at  Turin,  Italy,  in  1911  can  obtain  further  Informa- 
tion relating  to  the  exposition  from  the  Italian  Chamber  of 
Commerce  of  New  York,  which  has  been  appointed  as  the 
local  committee  for  the  United  States. 
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HOW  AND  WHY 


A  DEPARTMENT  INTENDED  TO  CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST 

Give  details  and  name  and  address.     The  latter  are  for  our  o^vn   convenience 
and  will  not  be  published 

TINNING  STEEL  PANS 

G.  S. — I  have  about  1,000  steel  pans  12  inches  long,  8  inches 
wide,  2  inches  high,  1/64  inch  thick,  to  tin.  What  Is  the 
easiest  and  cheapest  method  of  obtaining  a  heavy  tin  coating? 
The  pans  are  unpolished. 

A. — The  question  is  referred  to  our  readers  for  answer.  It 
is  desired  that  the  responses  refer  to  methods  of  tinning  that 
are  practicable  to  follow  in  a  plant  not  equipped  with  tin  dip- 
ping facilities. 


PROPORTIONS  OF  AUTOMOBILE  PISTON  RINGS 
H.  B. — What  are  the  proper  proportions  of  automobile  cylin- 
der piston  rings?  How  do  they  compare  with  the  proportions 
of  gas-engine  rings  used  by  the  leading  gas-engine  builders? 
How  much  smaller  than  the  bore  should  a  gas  engine  piston 
be  turned  to  secure  the  best  results?  We  have  found  that  the 
accepted  proportions  for  steam  engine  cylinder  rings  make 
rings  too  stiff  for  gas-engine  use. 

A. — These  questions  are  submitted  to  the  readers  for  dis- 
cussion. 


FINISH    ON    IRON    CASTINGS 

E.  S.  S. — 1.  I  have  a  few  castings  that  I  wish  to  paint  and 
secure  a  glossy  enamel  finish.  What  is  the  best  method  to  ob- 
tain this  finish?  Could  it  be  done  without  baking  on?  I  want  a 
finish  that  will  not  crack  and  lose  its  gloss  in  a  few  weeks. 
2.  Why  do  gray  or  streaked  spots  work  through  the  oxidized 
finish  on  malleable  iron  castings?  Is  there  any  way  to  pre- 
vent it?  The  spots  do  not  show  on  steel.  Is  it  the  fault  of 
poor  oxidizing? 

A. — These  questions  are  referred  to  our  readers  for  answer. 


HOW  TO  BEND  TAPERED  BRASS  TUBES 

E.  P.  D. — I  would  like  to  know  the  best  method  of  bend- 
ing tapered  tubes  for  automobile  horns.  The  tubes  are  9 
inches  long,  li.i;j  inch  and  %  inch  diameter  at  the  large  and 
small  ends,  respectively.  The  tubes  must  be  bent  U-shape,  the 
radius  of  the  inside  curve  being  li/^  inch.  The  metal  is 
brass,  0.025  inch  thick. 

A.- — Thin  brass  tubes  may  be  bent  without  crushing  or 
wrinkling  by  first  filling  them  with  melted  rosin  or  melted 
sulphur.  The  bending  should  be  done  over  a  hardwood 
former  shaped  to  the  arc  of  the  curve  desired,  but  as  a 
commercial  process  for  bending  tubes  in  large  quantities 
this  method  is  too  slow.  Descriptions  of  improved  methods 
of  bending  tapered  brass  tubes  are  invited  from  our  readers. 


HOW  ARE   COFFIN   HANDLES  MADE? 

R.   S.   B. — How   is   the   coffin   handle   shown   in   the   sketch 
made?     It  is  of  tin  0.013  inch  thick,  with  seam  lapped  about 
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5/16,  and  soldered.     The  work  shows  very  slight  evidence  of 
wrinkling,  and  if  made  in  the  press  is  a  very  good  job. 

A. — The  question  is  submitted  to  the  readers  of  Machixert 
for  reply.  A  contribution  describing  the  tools  used  for  mak- 
ing this  or  similar  pieces  will  be  acceptable. 


TO    OBTAIN    THE    HEIGHT    OF   A   SEGMENT   WHEN 
THE    AREA    IS    GIVEN 

J.  W.  H. — How  is  the  height  of  a  segment  found  that  con- 
tains one-third  the  area  of  a  circle  4  inches  diameter? 

A. — Although  the  calculation  of  the  area  of  a  segment  is 
comparatively  simple,  using  the  approximate  formula 

ill'-     Id 

A  = . 0.60S 

3     N/i 


the  converse  proposition  is  more  difficult,  as  there  is  no  simple 
formula  for  finding  the  height  or  the  chord  of  a  segment 
when  the  area  and  diameter  of  tjie  circle  are  given.  Recourse 
must  be  made  to  tables  of  segment  areas  found  in  engineers' 
hand-books.  The  procedure  in  this  case  is  as  follows:  First 
find  the  area  of  a  segment  that  contains  one-third  the  area 
of  a  circle  having  a  diameter  1  inch.  1- x  0.7854  =  0.7854 
square  inch;  0.7854x1/3^0.2618  square  inch,  area  of  seg- 
ment. Reference  to  a  table  of  segments  shows  the  height 
of  the  middle  ordinate  to  be  0.3675  inch.  The  height  of  the 
corresponding  segment  of  a  circle  4  inches  diameter  is  0.3675 
X  44  :=  1.5000  inch,  the  required  result.  This  is  one  of  the 
several  problems  involving  areas  of  segments,  lengths  of  ellip- 
tic arcs,  areas  of  zones,  etc.,  that  can  be  solved  by  ordinary 
mathematical  processes  only  by  reference  to  tables. 


A   CLOCK  WITHOUT  WORKS? 

O.  A.  A. — What  appears  to  be  a  most  wonderful  clock  has 
recently  come  under  my  observation,  and  I  would  like  to  have 
the  principle  of  its  action  explained.  This  clock  is  apparently 
without  works,  but  it  records  the  time  accurately,  and  when 
the   hands,   which  are   easily  moved   in   either   direction,  are 


^_^                   1 
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L 

■^^^'^ ^            Maclilneru.y.Y. 

spun  on  their  axes,  they  always  come  back  to  the  correct  posi- 
tion. The  dial  may  also  be  whirled  around,  but  even  though 
the  hands  and  the  dial  be  set  in  motion  simultaneously,  they 
always  come  back  to  their  correct  relative  positions. 

A. — This  clock  is  an  interesting  mechanism,  but  we  believe 
that  it  is  comparatively  simple  in  its  construction.  The  idea 
has  been  used  for  years  in  the  construction  of  jewelers'  clocks 
and  other  clocks  where  it  is  desired  to  attract  attention.  Us- 
ually the  hands  are  made  with  large  hubs  in  which  the  clock 
movements  are  located,  and  the  hands  are  driven  by  the  re- 
action of  these  movements  against  a  counterweight  within 
the  hub.  In  the  case  of  the  clock  referred  to  by  our  corres- 
pondent (see  accompanying  illustration),  there  are  probably 
two  movements  for  each  hand,  which  are  located  in  the  cylin- 
drical parts  A  and  cause  the  rotation  of  the  hand  by  reacting 
against  counterweights.  These  counterweights  W  hang  with 
their  centers  of  gravity  below  the  center  of  the  clock  mechan- 
ism, and  as  the  hands  are  perfectly  balanced,  the  action  of  the 
works  is  transmitted  through  the  reaction  of  the  counter- 
weight to  the  hands,  causing  them  to  assume  the  hour  and 
minute  positions.  Probably  the  action  of  the  hands  will  be 
more  easily  understood  if  we  assume  that  the  weights  W  are 
being  continually  swung  from  their  vertical  position,  to  the 
right,  thus  shifting  the  hand's  center  of  gravity  and  causing 
it  to  revolve.  The  two  movements  in  each  hand  run  in  uni- 
son, the  set  for  the  hour  hand  being  geared  to  revolve  once 
in  twelve  hours  while  the  minute  hand  revolves  once  in  an 
hour.  As  this  construction  makes  connection  with  the  fixed 
support  unnecessary,  the  hands,  when  spun  around  on  their 
axes,  will  always  come  back  to  the  correct  position  which  is 
determined  by  the  relative  positions  of  the  counterweights  to 
the  hands  in  which  they  are  suspended.     The  dial  is  easily 
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made  to  Anally  stop  In  the  correct  fiosltion  after  It  has  been 
spun  around,  by  adding  a  little  additional  weight  to  the  bot- 
tom, thus  tin-owing  it  out  of  balance. 


MUTILATION    OF  U.  S.  COINS 

\V.  H. — In  the  December,  1906,  number  of  Machinery  W.  L. 
JUL.  described  the  making  of  a  pretty  stick-pin  by  filing  out 
the  profile  of  the  head  on  a  dime.  I  would  like  to  know  if 
the  law  regarding  the  mutilation  of  coins  would  apply  to  this 
case.     If  I  make  a  pin  in  this  way  am  I  liable  to  prosecution? 

A. — Technically  the  making  of  a  stick-pin  from  a  United 
States  coin  in  the  manner  described  is  a  violation  of  section 
54."i9  of  the  revised  statutes.  Any  defacement  or  mutilation 
of  gold  and  silver  coins  short  of  complete  destruction  of  the 
coin  or  change  in  shape  which  will  make  it  impossible  for  It 
to  circulate  as  money  is,  in  the  opinion  of  the  chief  law  offi- 
cer of  the  treasury  department,  illegal.  It  is  not  likely  that 
an  individual  who  merely  makes  an  ornament  for  himself  or 
a  friend  in  the  manner  described  would  be  prosecuted,  espe- 
cially if  it  were  gold-plated  afterwards,  but  anyone  manu- 
facturing ornaments  from  mutilated  coins  probably  would  get 
into  serious  trouble.  The  chief  of  the  Secret  Service  informs 
us  that  jewelers  who  make  a  practice  of  transforming  gold 
and  silver  coins  into  articles  of  jewelry  usually  fit  a  band  of 
like  metal  around  the  coin  and  make  any  necessary  attach- 
ments to  that  band  rather  than  to  the  coin  itself.  In  this 
way  the  coin  is  preserved  in  perfect  condition,  and  there  Is 
not  even  a  technical  violation  of  the  statute. 


TO  OBTAIN  AN  ANGLE  BY  COMBINING  THE 
FEEDS  OF  A  BORING  MILL 

H.  N.  K. — To  what  angle  must  I  set  a  boring  mill  head  to 
turn  a  taper  at  an  angle  of  45  degrees  with  the  base  when 
using  both  feeds  in  combination.  The  cross-feed  screw  is  four 
threads  per  inch  or  %  inch  feed  for  one  turn  of  the  handle, 
and  the  down  feed  is  3/16  inch  for  one  turn  of  the  handle. 
The   pinions   on   the   feed   shafts   have   the   same   number   of 


Fig.  1 

teeth,  and  the  ratio  of  feeds,  therefore,  is  as  3/16  to  1/4.  I 
would  like  to  know  if  there  is  a  method,  table  or  formula  for 
■obtaining  any  desired  angle  with  combined  feeds. 

A. — The  angle  can  be  found  graphically  in  the  following 
construction  Fig.  2:  Draw  the  horizontal  line  A  B  to  repre- 
sent the  boring  mill  table  and  the  line  C  D  at  an  angle  of  45 
degrees,  representing  the  angle  to  be  produced.  Now  we  re- 
<luire  to  strike  two  arcs  with  radii  in  the  proportion  of  3/16 
to  1/4.  To  secure  the  desired  accuracy,  It  Is  desirable  to  use 
longer  radii,  and  we  multiply  3/16  and  1/4  by,  say,  32,  giv- 
ing as  results  6  and  8  Inches.  With  the  dividers  set  at  8 
Inches,  strike  an  arc  from  D  as  a  center  intersecting  AB  a.t 
E.  With  jE  as  a  center  and  with  a  radius  of  6  Inches,  strike 
another  arc  intersecting  CD  at  F.  Then  FEO,  the  angle 
made  with  the  vertical  E  G.  is  the  required  angle  to  which  the 
head  should  be  set.  The  angle  measured  with  a  protractor  is 
25%  degrees.  The  method  of  solving  when  D  E  F  Is  less  than 
■90  degrees  Is: 

Hi  XslnE  DF 
sin  EFD  = 


in  which 

i/(=  horizontal  feed, 
Vt=  vertical  feed, 
£;DF:=  angle  required  on  work, 

/''£  G  ^  angle  to  which  the  head  must  be  set  to  produce 
angle  E  D  F, 

1/4  X  0.7071 

sin  EFD  = =0.9428. 

3/16 
Angle  FEO={E  FD  +  E  D  F) —30 
The  angle  whose  sine  is  0.9428  is  found   in  a  table  of  sines 
to  be  70  degrees  32  minutes.     Angle  E  D  F^i5  degrees.   Then 


Fig.  2 

angle  GE F=  (70  degrees  32  minutes  +  45  degrees)  — 90  de- 
grees =  25  degrees  32  minutes.  The  same  methods  may  be 
used  for  finding  the  angles  produced  by  combined  vertical  and 

horizontal  planer  feeds. 

*     •     • 

FORMULAS  FOR  CALCULATING  A 
FRICTION  DISK  BRAKE* 

JOHN   WILW 

In  the  following  article  will  be  given  a  set  of  formulas  for 
calculations  relating  to  the  well-known  mechanical  brake  used 
on  electric  hoists.  A  diagrammatical  sketch  of  such  a  brake  is 
shown  in  Fig.  1.  An  example  illustrating  the  use  of  the  for- 
mulas given  will  also  be  worked  out. 

The  object  of  the  brake  shown  is  to  permit  the  lowering  of 
the  load  at  a  constant  speed  with  the  power  reversed,  and 
the  holding  of  the  load  suspended  when  the  current  in  the 
motor  is  shut  off.  When  the  load  is  lowered  it  rotates,  by 
means  of  the  drum  and  gearing,  the  flange  D  against  the 
ratchet  disi  H;  the  flange  D  Is  mounted  as  a  nut  on  the 
screw  A;  the  flange  C  is  keyed  to  the  shaft  as  shown.  The 
pawl  engaging  with  the  ratchet  disk  does  not  permit  it  to 
rotate  when  the  load  is  lowered.  As  the  ratchet  disk  thus  is 
stationany,  the  work  of  the  motor  and  of  the  lowered  load  must 
equal  the  work  absorbed  by  the  friction  surfaces  in  the  brake. 
When  hoisting,  the  motor  rotates  the  flange  D  against  the  nut 
E  so  that  then  there  is  no  pressure  on  the  friction  disks;  the 
motor  is  thus  free  to  hoist  the  load  without  any  frictlonal  re- 
sistance. 

The  amount  of  opening  between  the  friction  disks  should  be 
as  small  as  possible,  and  the  number  of  teeth  in  the  ratchet 
disk  as  great  as  possible,  consistent  with  required  strength. 
In  this  way  excessive  pressure  on  the  ratchet  teeth,  due  to 
the  sudden  dropping  of  the  load  when  the  current  in  the 
motor  is  shut  off  after  hoisting,  may  be  avoided.  The  drop  of 
the  load,  of  course,  is  proportional  to  the  opening  between  the 
friction  disks,  and  the  amount  the  pawl  allows  the  ratchet  disk 
to  rotate  before  engaging  a  tooth  and  stopping  it  positively. 

The  action  of  the  load  and  the  motor  on  the  brake  may  be 

explained  by  a  simple   illustration.     In  Fig.   2  the   bar  A  is 

shown   resting  on  two   wedges  B  between   the  walls  C.     The 

load  P  is  a  constant  pressure  acting  downward  on  the  bar  A. 

This  pressure,  how-ever,  is  not  great  enough  to  overcome  the 

frictlonal  resistance  between  the  wedges  B  and  the  walls  C. 

If  an  additional  downward  pressure  P,  Is  put  on  the  wedges, 

so  that  the  combined  pressures  P  and  P,  equal  or  exceed  the 

frictlonal  resistance,  then  the  bar  and  the  wedges  will  slide 

♦  .VnswcT  to    an    Inquliy    In    the    How    and    Why    ili'pnitmont.    .Inn- 
iinry.    1005. 
t  Address:  ISO  Sondi  tllli  St..  Newark,  N.  .T. 
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downward  as  a  whole.  In  the  mechanical  brake  in  Fig.  1  the 
load  on  the  hook  may  be  considered  as  the  pressure  P  in  Fig. 
2.  The  pressure  P,  may  be  assumed  to  be  the  effort  exerted 
by  the  motor  in  order  to  lower  the  load. 

In  the  formulas  following,  the  notation  below  will  be  used: 
E  =  energy  absorbed  by  friction  disks   in   foot-pounds  per 

minute, 
S,^  energy  of  the  lowered  load  in  foot-pounds, 
B^r^  energy  of  the  motor  in  foot-pounds, 
e,  =  total  efficiency  of  mechanism  between  load  and  flange 

D,  Fig.  1, 
63=^  total  efficiency  of  the  mechanism  between  the  motor 

and  flange  C,  Fig.  1. 
T  =  torque  in  inch-pounds  on  pinion  F, 
r  =:mean  radius  of  screw  in  inches, 
ri  =  inside  radius  of  friction  disks  in  inches, 
r,  =  outside  radius  of  friction  disks  in  inches, 
n  =  number  of  friction  surfaces, 

N  =  number  of  revolutions  per  minute  of  flanges  C  and  D, 
A  =  area  of  each  friction  disk  in  square  inches, 
Tr=  total  pressure  in  pounds  on  friction  disk, 
/  =  coefficient  of  friction  between  the  flanges  and  the  fric- 
tion disks, 
P  =  lead  of  the  screw  in  inches, 
tf>  =  angle  of  repose  of  screw  in  degrees, 
o  =  helix  angle  of  the  thread  of  screw  in  degrees, 
y  =  number  of  thermal  units  of  heat  conducted  away  per 
square  inch  of  bearing  surface  per  minute;  y  may  be  consid- 
ered to  be  from  4  to  7,  when  the  mechanism  is  exposed  to  a 
current  of  cold  air  and  in  intermittent  service,  and  as  equal  to 
0.75  to  1  in  tolerably  cool  places  with  intermittent  service. 

When  a  sufficient  number  of  quantities  are  known,  energy 
absorbed  by  friction,  the  pressure  on  the  disks  and  the  lead  P 
of  the  screw  in  the  brake  may  be  found  by  the  following  for- 
mulas: 

E  =  E^et  +  E,e,  (1) 

JE7  =  0.349n/WA'-^ (2) 


■r,' 


W: 


r  tan  (a  +  <f>) 
P  =:  2  TT  r  tan  a 
E 

y- 


(3) 
(4) 
(5) 
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[Formula   (2)    is  based  on  the  theoretical  assumption  that 


Fig.  1 

the  mean  radius  at  the  end  of  which  the  resultant  of  the  fric- 
tional  forces  may  be  considered  as  applied,  equals 

2  r,'  —  r,' 
—  X 

3  r.?  —  i\- 

thus  taking  the  radius  to  the  center  of  gravity  of  the  small 
trapezoids  into  which  the  annular  ring  may  be  supposed  to  be 
divided.  Although  this  is  correct  both  theoretically  and  prac- 
tically when  the  brake  is  new  and  the  pressure  distributed 
uniformly  over  the  entire  surface,  the  disk  wears  faster  on 
the  outside  edges  than  on  the  inside,  resulting  ultimately  in 
greater  pressures  at  the  inner  edge,  and  it  has  been  found 


that  a  formula  considering  the  mean  radius  as  the  arithmeti- 
cal mean  between  the  outside  and  inside  radii  gives  better 
results  for  working  conditions. — Editor.] 

Example: — Assume  that  we  have  the  following  data:  At  230 
volts  and  a  speed  of  1,000  revolutions  per  minute,  25  amperes 
are  required  for  hoisting  the  load.  At  a  speed  of  1,500  revolu- 
tions per  minute,  9  amperes  are  required  for  lowering  the  load. 
The  motor  efficiency  is  SO  per  cent,  the  drum  is  12  inches  in 
diameter,  the  drum  gear  ratio  is  1  to  7,  and  the  motor  gear 
ratio  is  6  to  1.  The 
efficiency  of  each  set 
of  gearing  is  90  per 
cent.  The  outside  ra- 
dius of  the  friction 
disks  is  7  inches,  the 
inside  radius  3  inches, 
and  the  mean  radius 
of  the  screw,  1%  inch. 
The  number  of  fric- 
tion disks  is  2,  as 
shown  in  Fig.  1,  the 
number  of  revolutions 
of  the  friction  disks  is 
1,500  ^  6  =  250,  the 
coefficient  of  friction 
between  the  flanges 
and  the  friction  disks  '* 

is  0.07,  and  the  angle  of  repose  of  the  screw,  8  degrees  30  min- 
utes. From  this  data  we  find  that  the  maximum  load  of  2,200 
pounds  may  be  hoisted  at  a  speed  of  75  feet  per  minute  and 
lowered  at  a  speed  of  112.5  feet  per  minute,  as  follows: 

1,000  X  12  X  3.14 


75  (hoisting  speed). 


6  X  7  X  12 
75  X  1.5  =  112.5  (lowering  speed), 
230  X  25  X  44.2  X  80  X  90  X  90 


-  =  2,200  pounds,  nearly. 


75  X  100  X  100  X  100 
We  w'ill  now  find  the  lead  P  of  a  screw  which  will  give  a 
lowering  speed  of  112.5  feet  per  minute  with  the  given  con- 
ditions. 

£,e,  =  2,200  X  0.90  X  112.5  =  222,750  foot-pounds. 
E._e.=  230  X  9  X  44.2  X  0.90  X  0.80  =  65,900  foot-pounds. 
From  formula  (1) : 

£  =  Bj  61  4-  £?,  62  =  222,750  +  65,900  =  288,650  foot-pounds. 
From  formula  (2) : 

E  288,650 


W  =  - 


OM^nfN- 


•n 


0.349  X  2  X  0.07  X  250  X  7.9 


r,'  —  ri' 
3,000,  approximately. 
From  formula  (3): 

T  [(2,200X6) 


7]  X  0.90 


tan  (a  +  0)  ^- 


:  0.453. 


3,000  X  1.25 
=  24°  20'  — 8°  30' =  15°  50'. 


Wr 
Hence,  a  +  0  =  24°  20',  and  a  -. 
From  formula  (4): 

P  =  2  X  3.14  X  1.25  X  tan  15°  50'  =  2.23  inches. 
This  gives  a  screw  of  practically  21.4-inch  lead.    If  a  double 
thread  is  used  the  pitch  will  be  1%  inch. 
From  formula  (5) : 

288,650 

2/  = =  1.48, 

778  X  2  X  125.6 

which  would  be  satisfactory  when  the  brake  is  well  exposed 
to  the  air. 

The  maximum  allowable  pressure  per  square  inch  on  the 
friction  disks  should  be  limited  to  200  pounds.  In  the  exam- 
ple above  we  find  that  the  pressure  equals 

W       3,000 

:  24  pounds  per  square  inch,  approximately. 


A 


125.6 


Don't  start  a  piece  of  work  until  you  have  measured  and 
examined  the  stock  toi  see  if  it  is  correct  for  size  and  kind. 
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MILWAUKEE  PLAIN  MILLING  MACHINE 

In  t;ip  department  of  New  Machinery  ami  Tiuils  in  tlic  Au- 
gust. li)08,  Issue  of  MAciiiMUiY  was  described  the  No.  315  Mil- 
waukee iiniviM>aI  iiiilling  macliine,  made  by  the  Kearney  & 
Trecker  Co.,  of  Milwaukee,  Wis.  The  same  general  lines  of 
design  followed  in  that  niachine  have  now  been  applied  by  the 
nuikers  to  their  plain  milling  machine,  which  is  here  described 
and  illustrated,  with  the  changes  permitted  by  the  absence  of 
the  swivel  carriage  for  the  table.  In  connection  with  this 
plain  design  of  machine,  we  are  able  to  show  a  number  of  de- 
tails of  the  very  interesting  driving  and  feed  mechanism  em- 
ployed. 

The  main  features  of  this  line  of  machines  are  the  geared 
feed  and  speed  changes,  the 
provision  for  continuous  lu- 
brication from  an  oil  reser- 
voir, and  the  permanent 
arrangements  incorporated 
in  the  machine  for  supplying 
lard  oil  or  other  compound 
to  the  cutting  edges  of  the 
mill.  In  connection  with 
the  first  point,  it  will  be  re- 
membered that  the  makers 
of  this  machine  built  it  with 
geared  drive  only,  their  con- 
fidence in  this  construction 
being  such  that  they  have 
entirely  abandoned  the  cone 
pulley,  and  do  not  employ  it 
in  any  size  or  style  of  their 
products. 

Structural  Features 

Rigidity  in  the  framework 
is  a  fundamental  require- 
ment for  an  accurate  and 
productive  tool.  In  this  ma- 
chine the  column  is  cast  in 
one  piece,  with  strong  inter- 
nal ribs.  It  has  a  box  sec- 
tion, with  as  few  and  as 
small  openings  as  possible, 
and  it  increases  in  depth 
as  it  extends  downward' tow- 
ard the  pan-shaped  base. 
This  latter  is  sufficiently 
high  to  leave  room  for  heavy  ribbing,  which  makes  masonry 
and  cement  foundations  unnecessary  where  the  floor  is  strong 
enough  to  carry  the  load.  The  sliding  surfaces  for  the  knee 
extend  clear  to  the  top  of  the  column  around  the  spindle  box, 
thus  giving  the  needed  additional  metal  at  this  point.  The 
upv.ard  extension  of  the  slide  serves  also  as  a  convenient 
means  of  fastening  the  various  attachments,  which  thus  be- 
come practically  an  integral  part  of  the  machine,  and  capable 
of  very  severe  service. 

The  knee  is  of  the  enclosed  box  form,  with  as  few  openings 
as  possible,  none  being  permitted  in  the  upper  surface.  This 
is  important  as  it  obviates  all  danger  of  I  he  closing  together 
of  the  surfaces  under  the  strain  of  clamping  the  saddle.  It 
also  obviates  the  necessity  of  a  sliding  cover  to  keep  chips 
out  of  the  knee  mechanism.  A  long  bearing  Is  provided  for  the 
knee  on  the  column,  extending  up  above  the  saddle  bearing. 

The  overarm  Is  a  solid  steel  bar,  located  with  great  accu- 
racy parallel  to  the  spindle.  Tlic  arbor  supports  are  firmly 
clamped  to  this.  The  arm  braces  have  been  especially  de- 
signed with  regard  to  convenience  in  handling,  there  being 
no  single  piece  too  heavy  for  one  man  to  adjust  with  ease. 
Throughout  the  structural  design  metal  has  bec^n  added  with 
the  single  puri)ose  of  securing  strength  and  ridigity;  II  has 
not  been   placed   here  and   there   In   a   haphazard   way.  merely 


Fig.  !.    Milwaukee  No.  2B  Plain  MiUlng  Machine,  with  Geared  Drive  and  Feed 


for  the  purpose  of  getting  a  liigh  total  weight  for  selling  pur- 
poses. 

Spindle  Driving  Mechanism 

The  arrangement  of  the  drive  is  best  shown  in  the  vertical 
section  through  the  column.  Fig.  2,  in  connection  with  the 
small  details  in  Figs.  ?,  and  .').  The  driving  pulley  A  runs  at 
constant  speed  in  one  direction,  there  being  no  necessity  for 
cone  pulleys  or  a  reverse  clutch  in  the  countershaft.  The 
shaft  on  which  it  is  mounted  carries  an  integral  pinion  mesh- 
ing with  gear  B.  which  is  loose  on  the  shaft  above  it.  The 
hub  of  this  gear  carries  a  steel  jaw  clutch  engaging  a  similar 
clutch  on  the  face  of  gear  C.  which  is  keyed  to  the  shaft.  B 
is   shifted   longitudinally   to   engage   or   disengage   the   clutch 

connection  by  means  of  the 
vertical  hand  lever  shown 
on  the  left  side  of  the  column 
in  Fig.  1.  Gear  C  meshes 
with  D.  which,  in  turn,  may 
be  connected  with  constant 
speed  shaft  E,  either  di- 
rectly or  through  the  me- 
dium of  idler  gears  F.  The 
shifting  of  pinion  6  by 
handle  H  governs  this  con- 
nection, and  thus  reverses 
the  spindle. 

In  transmitting  the  mo- 
tion from  shaft  E  to  J,  six 
changes  of  speed  are  pro- 
vided for  by  an  interesting 
modification  of  the  tumbler 
gear  type  of  speed  change 
mechanism.  In  this  case  a 
compound  tumbler  gear  K 
having  three  steps,  is  used 
as  shown.  This  meshes 
with  the  keyed  sliding  gear 
L  on  shaft  E.  and  is  carried 
by  the  swinging  frame  M. 
Either  one  of  the  three  steps 
of  gear  A'  can  be  made  to 
engage  with  either  of  gears 
.Y  or  0  on  shaft  J.  thus  giv- 
ing the  six  changes  of  speed. 
The  solid  support  given  to 
the  sliding  gear  K  should  be 
noted.  It  revolves  on  a  hardened  steel  stud,  firmly  fastened  in 
the  steel  frame.  This  latter  is  securely  supported  on  both 
sides  of  the  tumbler— on  one  side  by  shaft  E  which  is,  for  this 
purpose,  made  much  larger  than  would  otherwise  be  re- 
quired; and  on  the  other  side  by  the  teeth  of  the  long  pinion 
/'.  This  latter  is  rocked  by  handle  Q  to  raise  or  lower  the 
tumblers  into  proper  position  to  mesh  with  the  gear  .Y  or  0. 
The  shifting  of  the  tumbler  lengthwise  is  effected  by  the  lower 
swinging  handle  on  the  front  of  the  frame  in  Fig.  1,  operat- 
ing through  the  segmental  gear  and  rack  shown  at  h'  in  Fig.  4. 
Three  additional  (hanges  of  speed  are  effected  by  sliding 
gear  S.  which  may  be  shifted  to  the  rear  so  that  its  small 
diameter  engages  with  gear  O.  or  it  may  be  set  in  a  central 
liosition  where  its  larger  diameter,  as  shown  in  Fig.  2,  en- 
gages gear  N  on  shaft  J.  Moving  it  still  further  to  the  right 
clutches  It,  by  means  of  the  driving  pin  shown,  to  the  large 
gear  T.  which  runs  loosely  on  the  spindle,  driven  by  a  pinion 
on  shaft  J.  Eighteen  changes  of  speed  are  thus  provided  for 
tlirough  a  mechanism  which  Is  strong  and  direct. 

Tlie  feed  cliange  mechani.-m  is  identical  In  princiiile  with 
that  provided  for  the  spindle  changes.  Twelve  rates  of  feed 
are  provided  for,  controlled  by  convenient  levers  and  indicated 
by  an  Indexing  plate.  The  feed  Is  driven  directly  from  the 
shaft   on   whicli  gear   /)   is  mounted,  so  tliat   it   Is  driven  at   a 
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constant  rate,  giving  definite  feeds  in  inches  per  minute.  Tliis 
construction  lias  become  standard  for  efficient  milling  machine 
design,  since  it  permits  all  the  feed  changes  to  be  prac- 
tically applicable  to  any  speed,  and  thus  allows  a  greater 
number  of  effective  changes  for  the  whole  range  of  speeds, 
from  that  required  for  small  mills  on  soft  metals,  down  to  the 
heaviest  worli  the  machine  is  capable  of. 

In  any  geared  feed  and  speed  mechanism  the  efficiency  and 
durability  of  the  gearing,  bearings,  etc.,  is  largely  dependent 
on  the  care  with  which  they  are  lubricated.  In  this  machine 
a  reservoir  of  machine  oil  is  provided  from  which  a  stream  is 
kept  constantly  flowing  whenever  the  driving  pulley  is  in 
motion,  over  all  the  gears  and  into  all  the  journals.  These 
journals  are  provided  with  oil  grooves  open  at  the  ends  to  per- 
mit a  constant  and  rapid  flow,  thus  keeping  them  constantly 
cool  and  flushed  of  foreign  matter.  This  point  in  the  design 
of  these  machines  is  so  well  known  that  it  is  not  necessary 
to  expatiate  on  it  further. 

For  holding  the  spindle  in  inserting  or  removing  cutters, 
etc.,  or  for  using  fly  cutters,  a  stop  is  provided  which  engages 


Gear  V  gives  movement  to  any  one  of  three  shafts,  X,  Y  and 
Z.  X  is  for  the  table  feed,  Y  for  the  cross-feed  and  Z  for  the 
vertical  movement.  As  shown  in  the  engraving,  with  lever 
A,  in  the  central  position,  clutch  X  is  engaged,  and  conse- 
quently the  table  feed  gearing  is  in  motion.  Whether  the 
feed  is  in  actual  operation  or  not  depends,  of  course,  on 
whether  the  feed  handle  at  the  front  of  the  table  is  thrown  in. 
Now  in  order  to  have  the  plunger  of  lever  A,  enter  the  hole 
provided  for  it  in  the  central  position,  it  must  pass  through 
a  hole  in  lever  B,  which  must  consequently  also  be  in  its  cen- 
tral position.  Bi  controls  the  clutches  at  Y  and  Z,  respec- 
tively, which  thus  are  always  disengaged  w-henever  the  clutch 
at  X  is  thrown  in. 

Lever  B,  and  the  clutches  with  which  it  is  connected  are 
operated  by  a  lever  at  the   front   of  the   saddle,  which   thus 


Fig.  3.    Spindle  Cbange  Gear  Controlling  Mechanism 


Fig.  2.    Section  through  Column,  showing  Spindle  Drive 

the  teeth  of  large  gear  T.  This  engagement  extends  over  sev- 
eral of  the  teeth,  which  it  fits  accurately.  It  thus  holds  the 
spindle  without  play  and  without  danger  of  breakage.  For 
turning  the  spindle  through  small  fractions  of  a  revolution,  a 
handwheel  is  provided  at  the  rear  end  of  shaft  /  as  shown. 
This  makes  possible  more  delicate  adjustment  than  can  be 
obtained  even  on  the  belt-driven  machine.  A  knock-out  for 
arbors  and  taper  shank  mills  is  permanently  mounted  in  the 
machine.  Large  face  mills  are  driven  by  a  key  and  keyway 
set  into  the  front  face  of  the  spindle.  They  are  clamped  in 
place  by  four  screws  passing  through  the  mill  into  the  spindle 
flange.  This  arrangement  is  preferable  to  the  thread  usually 
provided  for  the  purpose,  since  this  thread,  if  too  fine,  per- 
mits the  cutters  to  jam  in  place  under  the  strain  of  a  heavy 
cut,  and  makes  it  difficult  to  remove  them;  while,  if  the  lead 
be  made  steeper,  there  is  a  constant  tendency  to  work  loose. 

Details  of  the  Feed  Control 
Another  detail  of  the  machine  is  seen  in  Fig.  4,  which  shows 
a  vertical  section  through  the  knee,  exposing  the  mechanism 
by  which  the  table  cross  and  vertical  feeds  are  interlocked 
with  each  other  so  that  no  two  can  be  engaged  simultaneously. 
The  telescopic  shaft  from  the  feed  box  leads  to  gear  V.  from 
■which,  through  the  intermediate  gearing  and  clutch  shown, 
the  motion  is  transmitted  to  gear  V.  The  clutch  W  serves  to 
reverse  the  feed  for  movements  in  all  directions. 


Fig.  4.    Interlocldng  Feed  Control  In  Kne& 

serves  to  throw  in  or  out  the  vertical  and  cross  movements, 
respectively.  Since  these  movements  are  locked,  as  explained, 
when  the  table  feed  is  engaged,  it  is  necessary  before  using 
either  of  them  to  disengage  that  feed.  This  is  done  by  throw- 
ing lever  A,  to  either  one  side  or  the  other  (depending  on 
whether  cross  or  vertical  movement  is  desired)  and  locking 
it  in  this  position.  Lever  B,  and  the  clutches  with  which  it  is 
engaged  are  thus  free  to  swing  from  the  central  or  off  posi- 
tion to  one  side  or  the  other  under  the  influence  of  the  lever 
at  the  front  of  the  saddle.  It  is  thus  possible  to  use  this  lever 
for  throwing  in  or  out  either  the  vertical  or  the  cross  feed, 
depending  on  which  side  of  the  center  lever  A,  is  located. 

Fig.  2  shows  the  two  sets  of  oil  reservoirs  and  pumps  sup- 
plied. The  pump  in  the  double  front  compartment  forces  a 
constant  supply  of  cooling  fluid  over  the  cutters  through 
piping  regularly  provided.  Chip  channels  are  formed  in  the 
table  and  a  jointed  pipe  drain  connection  leads  the  lubricant 
back  into  the  settling  chamber  again,  so  that  a  constant 
stream  is  provided  to  cool  the  cutters.  This  gives  better  fin- 
ish, allows  heavier  cuts,  and  prolongs  the  life  of  the  cutting 
edges  of  the  tools.  This  useful  provision  is  regularly  fur- 
nished and  does  not  have  to  be  specially  specified. 

General  Design 
It  will  be  seen  that  these  machines  are  designed  with  the 
idea  of  providing  for  ample  spindle  power,  for  rigidity  suflfl- 
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clent  to  peiniit  the  highest  outinit  of  any  cutter  that  may  be 
used,  and  for  the  accuracy  required  for  interchangeable  manu- 
facturing. The  convenience  of  the  changes  also  adds  highly 
to  the  productive  capacity.  Besides  the  universal  type  pre- 
viously illustrated  and  the  plain  machine  here  described,  the 
builders  furnish  this  tool  In  a  simplified  form  which  they  call 
their  manufacturing  machine.  This  retains  the  same  features 
of  feed  and  speed  change  and  the  same  general  construction 
throughout,  but  has  a  .simpler  feed  mechanism  in  the  knee  and 
saddle,  the  power  feed  being  applied  only  to  the  longitudinal 
table  movement. 

The  bracket  on  which  the  constant  speed  driving  pulley  A 
In  Fig.  2  is  mounted  is  interchangeable  with  two  other  styles, 
so  that  any  machine  may  be  fitted  up  as  required  by  the  cus- 
tomer. One  of  these  alternative  forms  gives  a  right  angle 
constant  speed  pulley  drive,  for  use  where  the  line  shaft  and 
floor  arrangements  make  this  style  preferable.  The  third 
style  of  bracket  provides  for  the  mounting  of  a  constant-speed 
motor  of  any  standard  commercial  type.  It  should  preferably 
be  of  5  horsepower,  and  capable  of  carrying  50  per  cent  over- 
load for  an  hour  without  danger.  The  three  systems  of  drive 
■can  be  interchanged  with  each  other  at  any  time,  without 
•special  preparation  or  changes  in  the  machine. 

The  following  dimensions  refer  to  the  No.  2B  plain  milling 


Fig.  5.    Design  of  Tumbler  Gearing  for  Spindle  Drive 

machine.  The  driving  pulley  is  16  inches  in  diameter  for  the 
412-inch  table  belt,  and  runs  at  300  revolutions  per  minute. 
The  spindle  is  of  forged  crucible  steel,  running  in  bronze  bear- 
ings, adjustable  for  wear;  it  has  a  No.  11  Brown  &  Sharps 
taper  hole.  Eighteen  spindle  speeds  are  provided  in  geomet- 
rical progression,  ranging  from  15  to  360  revolutions  per  min- 
ute with  a  maximum  gearing  ratio  of  20  to  1.  The  twelve 
feeds  range  from  \U  to  60  inches  per  minute.  The  table  has  a 
working  surface  of  47  by  12  inches  with  three  T-slots.  A 
plain  vise  and  all  necessary  wrenches  are  furnished  with  the 
machine.     The  net  weight  is  about  3,900  pounds. 


PUNK  MACHINE  CO.'S  POSITIVE  PRESSURE 
BLOWER 

An  interesting  type  of  rotary  blower  has  just  been  brought 
out  by  the  Funk  Machine  Co..  23-27  City  Hall  Place,  New  York. 
This  tirm,  which  manufactures  printing  and  book-binding  ma- 
chinery, designed  this  blowir  for  use  In  connection  with  a 
feeding  machine.  When  the  l)lower  was  tested,  it  proved  so 
■efBcient  that  it  was  decided  to  place  it  on  the  market.  An 
exterior  view  of  the  blower  is  shown  in  Fig.  1,  while  Fig.  2 
shows  the  Interior  mechanism  which  consists  of  only  a  suc- 
tion and  discharge  valve,  and  a  piston  with  the  two  impeller 
Wades.  The  valves  which  are  closely  fitted  between  the  outer 
cylinder  and  tht!  piston  or  central  drum,  are  driven  from  the 
main  shaft  by  gearing,  as  indicated  in  Fig.  1.  This  gearing 
Is  so  proportioned  that  each  valve  makes  two  revolutions  to 
one  of  the  main  shaft.  The  valves  are  crescent  shaped  in 
■cross-section,  and  have  solid  disks  on  each  end.  Each  valve 
Is  so  set  In  nlalion  to  the  impeller  blades  that  the  crescent- 
shaped  pan,  which  extends  the  width  of  the  cylinder,  rolls 
over  the  end   nf  each  blade  as  it   passes.     The   ImpelliTS  may 


be  rotated  in  either  direction,  a.s  a  change  in  the  direction  of 
their  movement  simply  causes  a  corresponding  change  in  the 
position  of  the  suction  and  discharge  outlets. 

If  wo  assume  that  the  piston,  when  viewed  from  the  side 
shown  in  Fig.  2,  is  given  a  counter  clockwise  movement,  the  ac- 
tion of  ihe  blower  would  be  as  follows:  As  one  blade  passes  the 
lower,  and  what  in  this  case  would  be  the  suction  opening,  the 
air  is  drawn  in  back  of  it,  the  valve  just  above  this  opening 
being  closed.     As  this  blade  moves  around  toward  the  top  of 


Pig.  1.    Rotary  Blo-wer  built  by  the  Punk  Machine  Co. 

the  cylinder,  this  air  is  forced  out  through  the  dfscharge  port 
by  the  following  blade,  as  the  space  between  the  piston  and 
cylinder  is  closed  by  the  upper  or  discharge  valve.  When  a 
blade  is  passing  the  discharge  valve,  the  suction  valve  is 
closed,  and  remains  so  until  the  discharge  valve  has  again 
moved  around  sufficiently  to  seal  the  space  between  the  cylin- 
der and  the  central  drum  or  piston. 

The  impeller  blades  are  of  steel,  and  are  firmly  attached  to 
the  piston.  Neither  the  blades  nor  the  piston  bear  against 
the  cylinder,  but  they  are  made  with  as  little  clearance  as 
possible  in.  order  to  reduce  the  friction  to  a  minimum.  An 
important  point  in  the  construction  of  this  machine  is  that  the 
friction  remains  practically  constant  as  the  discharge  pressure 
Increases.     The  valves  are  of  bronze,  as  are  also  the  pinions 


Fig.  2.    Interior  View  of  tno  Rotary  Blower 

by  whidi  they  are  driven.  All  bearings  are  self-oiling,  and 
there  are  no  parts  that  are  likely  to  become  deranged.  These 
machines  are  built,  at  jiresent,  in  three  sizes,  designated  as 
Nos.  1,  2  and  3.  The  makers  state  that  during  a  test  run  the 
smallest  size  delivered  45  cubic  feet  of  air  per  minute,  and 
maintained  a  pressure  of  2  pounds  against  live  openings  Vi 
inch  in  diameter,  with  a  power  consumption  of  4/10  horse- 
power. The  capacities  of  the  two  larger  sizes  are  two  and 
three  times  that  of  the  smallest  size,  respectively.  Obviously, 
this  blower  may  bo  used  either  for  exhausting  or  compresp 
lim  ail',  or  for  both  inirposes  sliinillaneously. 


490 


MACHINERY 


Pebruarv.  1910 


NEW  LINE  OF  KELLY  CRANK  SHAPERS 
A  new  line  of  crank  shapers  Is  now  being  manufactured  by 
the  R.  A.  Kelly  Co.,  Xenia,  O.  In  designing  these  shapers, 
one  size  of  which  we  illustrate  herewith,  the  company  gave 
special  attention  to  the  proper  distribution  of  the  metal  in 
order  to  have  a  machine  with  sufficient  strength  to  resist  the 
greatest  working  strains  that  are  likely  to  be  imposed  on  it 
by  the  use  of  high-speed  steel.  The  question  of  strength  in 
this  connection,  has  not  alone  been  considered,  as  the  driving 
mechanism  for  each  size  is  so  proportioned  as  to  give  the 
greatest  output  within  the  limits  of  high-speed  steel  tools. 
This  has  been  accomplished  by  using  wide-faced,  accurately- 


Fig.  1.    New  Design  of  KeUy  Crank  Shaper 

cut  gears,  and  employing  high  gear  ratios,  ranging  from  24 
to  1  to  33.2  to  1  in  the  16-  and  26-inch  machines,  respectively. 
The  arrangement  of  the  driving  mechanism  is  illustrated 
in  Pig.  2.  The  drive  is  transmitted  from  a  4-step  cone-pulley 
to  the  bull-wheel  through  either  of  two  trains  of  gears,  de- 
pending on  the  speed  desired.  By  shifting  the  double-ended 
pinion  A.  which  is  free  to  slide  on  the  driving  shaft,  to  either 
of  its  extreme  i^ositions  one  of  these  trains  is  brought  into 
action.  The  position  of  pinion  A  is  changed  by  the  vertical 
lever  seen  just  back  of  the  cross-rail  in  Fig.  1.     It  will  be  seen 


The  bases  of  these  machines  are  very  heavy,  and  are  pro- 
vided with  internal  fibs  giving  them  great  rigidity.  The  table, 
which  is  of  box  form,  Is  rigidly  supported  at  its  outer  end 
as  the  engraving  indicates.  All  the  bearings  in  the  column 
are  east  integral  with  it,  and  those  on  the  larger  machines 
are  bored  and  bushed  with  Lumen  metal.  These  bearings  are 
of  ample  length,  and  all  are  provided  with  oil  pockets  that 
will  hold  enough  lubricant  for  one  week's  steady  work.  All 
of  the  machines  have  power  elevating  screws  which  are  so 
arranged  that  they  can  be  used  as  a  power  down  feed  on  a 
great  deal  of  work  thatis  ordinarily  done  on  a  shaper.  Each 
screw  is  of  the  telescoping  type,  thus  making  it  unnecessary 
to  bore  clearance  holes  in  the  floor.  The  stroke  of  the  ram 
can  be  changed  while  the  machine  is  in  motion  or  at  rest, 
and  a  suitable  scale  indicates  what  the  stroke  is/  A  study  of 
the  machine  illustrated,  indicates  that  considerable  thought 
has  been  given  in  the  design,  to  the  convenience  of  the  opera- 
tor. This  is,  of  course,  an  important  feature,  as  the  efficiency 
of  a  tool  of  this  kind,  which  is  usually  employed  on  a  great 
variety  of  work,  depends  largely  on  the  ease  and  convenience 
with  which  various  changes,  incident  to  the  operation  of  the 
machine,  can  be  made.  Any  of  these  machines  will  be  arranged 
for  electric  drive  it  desired.  The  makers  are  also  prepared 
to  furnish  any  shaper  attachments  such  as  index  centers,  con- 
cave attachment,  moldmakers'  vise,  etc.,  which  may  be  wanted. 


, "WILLIAMSON  UNIVERSAL  MACHINE  TABLE 

A  new  style  of  universal  drill  press  table  or  angle-plate  is 
now  being  made  by  the  Williamson  Vise  Co.,  Bradford,  Pa. 
Formerly  the  shank  of  this  table  was  clamped  to  the  table-arm 
of  the  drill  press,  the  regular  table  being  removed.  The  new 
design,  which  is  illustrated  herewith,  is  provided  with  an  in- 
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Fig.  2.    Detail  of  the  Driving  Mechanism 

then  that  the  four  cutting  speeds  obtainable  from  the  four 
steps  of  the  cone-pulley,  may  be  doubled  b.v  this  arrangement 
of  back  gears,  giving  eight  speeds  in  all.  The  machine  may, 
of  course,  be  stopped  by  shifting  the  driving  pinion  to  its 
neutral  position  between  the  gears  with  which  it  meshes. 


Vie-WB  illustrating  the  Movements  of  the  Williamson  Universal  Table 

dependent  base  which  makes  special  changes,  incident  to  its 
use,  unnecessary.  This  table  nia.y  be  supported  either  on  the 
regular  platen,  or  on  the  machine  base  for  large  and  heavy 
work.  As  the  engraving  indicates,  the  table  may  either  be 
rotated  in  a  horizontal  plane  or  swung  about  its  bearing  to 
any  desired  position  from  the  hcrizontal  to  the  vertical.  The 
angle  for  any  position  is  indicated  by  suitable  graduations. 
These  tables  are  made  in  six  different  sizes:  The  platen  of 
the  smallest  is  six  inches  square,  and  its  height,  when  in  a 
horizontal  position,  is  eight  Inches.  The  corresponding  dimen- 
sions of  the  largest  size  are  30  and  41  inches,  respectively. 
The  usefulness  of  such  a  tool  in  a  shop  is  so  obvious  that  fur- 
ther comment  is  unnecessary. 


SPRINGFIELD  36-INCH  MOTOR-DRIVEN  LATHE 
Among  the  firms  to  recognize  the  superiority  of  the  electric 
drive  for  machine  tools,  may  be  mentioned  the  Springfield 
JIachine  Tool  Co.,  631  Southern  Ave.,  Springfield.  O.  This 
firm  has  given  particular  attention  to  the  design  and  arrange- 
ment of  the  electrically-driven  engine  lathes  which  It  manu- 
factures. One  of  the  heavy  lathes  built  by  this  company, 
which  has  recently  been  equipped  with  a  motor  drive,  is  illus- 
trated herewith.  This  machine  has  a  swing  of  37  inches  over 
the  bed  and  24  inches  over  the  carriage.  The  driving  motor 
is  of  71/2  horsepower  and  it  has  a  speed  range  varying  between 
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«00  and  1  i;iio  revolutions  per  minute.  SpcMial  iitleiition  luis 
been  given  to  tlie  design  of  the  lieadstoeli,  wliicli  is  eonipietely 
enclosed  and  of  synimetrieal  proportions.  This  enclosed  type 
of  headstock  not  only  lessens  the  danger  of  accident,  but 
greatly  adds  to  the  niassiveness  and  strength  of  this  part. 
The  drivirg  mechanism  is  i)rovlded  with  gears  liaving  wide 
laces,  and  is  strongly  constructed  througliout.  Tliero  are  six 
mechanical  changes  of  speed,  which,  together  with  the  changes 
obtained  from  the  motor,  give  all  tlie  necessary  speeds  re- 
quired for  a  lathe  of  this  size. 

A  sectional  view  of  the  headstock  is  shown  in  Fig.  :;.  The 
drive  from  the  motor  shaft  is  through  a  rawhide  pinion 
that  is  sliowu  directly  back  of  the  gear  with  which  it  meshes. 
This  driven  gear  is  keyed  to  a  shaft  which  may  i)roperly  be 
called  the  countershaft.     On  this  countersluift  tliere  are  three 


riage  and  automatically  stops  off  at  certain  iiolnts.  This  in- 
sures a  longer  life  to  the  lead-screw  and  more  accurate  work 
from  the  machine.  The  lathe  is  equipped  with  power  feeds 
for  either  longitudinal  or  cross  movements,  and,  in  addition, 
there  is  also  power  feed  for  angular  positions  of  the  compound 
rest.  A  dial  in  front  of  the  headstock  is  so  arranged  as  to 
give  three  changes  of  feed  for  screw  cutting.  There  are  also 
two  intermediate  i)ositions  in  which  the  lead-screw  remains 
stationary.  This  dial,  together  with  a  few  change-gears,  gives 
all  the  necessary  changes  ordinarily  required  for  feeding  or 
screw  cutting  on  a  lathe  of  this  size. 


ALTERNATING-CURRENT  PORTABLE  DRILL 
The  direct-current  type  of  breast  drill  which  has  been  manu- 
factured for  some  time  by  the  General  Electric  Co..  Schenec- 
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Flgr.  1.    Heavy  Motor-driven  Lathe  built 

sliding  gears  which  are  tied  together  as  one  unit.  These  are 
brought  into  engagement  with  corresponding  gears  on  the 
lathe  spindle  by  means  of  the  handle  shown  in  the  end  eleva- 
tion. By  engaging  first  one  and  then  the  other  of  these 
gears  three  variations  or  mechanical  changes  of  speed  are 
obtained.  These  three  changes  are  doubled  by  the  use  of 
back  gears  as  In  the  ordinary  lathe.  The  controller  of  the 
motor  is  mounted  on  the  right  side  of  the  carriage,  so  that 
■while  it  is  convenient  for  the  workman,  it  is  not  located  so  as 


by  the  Springfield  Machine  Tool  Co. 

tady,  N.  Y.,  has  worked  so  satisfactorily  that  the  company  has 
now  placed  on  the  market  a  drill  designed  for  an  alternating 
current.  This  tool,  which  is  illustrated  herewith,  while  pos- 
sessing the  ruggedness  of  design  required  to  withstand  the 
hard  usage  incidental  to  its  service,  is  constructed  as  lightly 
as  possible,  the  weight  being  only  21  pounds.  Lightness,  of 
course,  is  a  desirable  feature  in  a  tool  of  this  kind.  An  indi- 
cating control  switch  for  starting  and  stopping  the  motor,  is 
located  conveniently  near  the  right  handle  so  that  it  can  be 


Fig.  2.     Vie\p  of  the  Headatock  of  the  SprlngHeld  Motor-driven  Lathe  aho^A^lng  Motor  and  Speed  Cban^ro  Mechanism 


to  interfere  with  the  operation  of  the  lathe.  As  the  Illustra- 
tion shows,  this  controller  is  connected  through  bevel  gears  to 
a  splined  rod  extending  the  length  of  the  bed,  which  transmits 
the  movement  to  the  starting  box.  This  method  of  operating 
the  motor  from  the  carriage  has  proved  so  satisfactory  that 
all  the  motor-driven  lathes  made  by  this  company  are  so 
arranged.  This  lathe  is  adapted  to  cut  threads  ranging  from 
1/lB  Inch  to  1  Inches  pitch.  The  lead-screw  is  prevented  from 
sagging  by  a  support  which  travels  on  the  bed  with  the  car- 


operated  by  the  right  hand  without  releasing  the  hole  on  the 
handle.  This  feature  makes  the  control  of  the  apparatus  so 
simple  that  the  entire  attention  may  be  given  to  the  operation 
of  the  drill.  This  machine  Is  equipped  with  a  .Tacobs  chuck 
which  will  take  drills  \\\^  to  and  including  ''s  inch  in  diam- 
eter. Two  knurled  side  handles  and  a  breastplate,  provide 
ample  means  for  holding  the  tool  securely  in  any  position. 
Hand  holes  are  provided  which  furnish  a  means  of  easy  access 
to  the  commutator  and  brushes  for  inspection  or  repairs,  when 
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necessary.  The  drill  is  shown  in  the  accompanying  illustra- 
tion with  these  hand  hole  covers  removed.  An  idea  of  the 
capacity  and  adaptability  of  this  tool  may  be  had  from  the 
following  approximate  data:  A  hole  three-eighths-inch  in  diam- 
eter and  one  inch  deep  may  be  drilled  in  cast  iron  in  27  sec- 
onds,  or  in  machine  steel  in  95  seconds.     The  machine  will 


G«ceral  Electric  Co.'s  New  Drill  for  Aatemating  Current 

also  satisfactorily  operate  a  ^4-inch  wood  bit.  From  these  fig- 
ures it  is  evident  that  much  time  can  often  be  saved  by  the 
employment  of  this  tool,  as  it  will  render  unnecessary  the 
moving  of  heavy  castings  to  the  stationary  drill  for  many  of 
the  minor  drilling  operations.  This  machine  is  designed  for 
operating  on  either  a  110-  or  220-volt,  60-cycle  circuit,  to  which 
it  may  be  quickly  connected  by  simply  screwing  an  attached 
plug  into  a  standard  lamp  socket. 


BAND-SA^W   MACHINE    FOR   CUTTING    METAL 

A  band-saw  that  is  intended  for  doing  practically  the  same 
line  of  work  in  the  machine  shop  as  that  which  is  ordinarily 
done  by  the  power-driven  hack-saw,  is  now  being  built  by 
E.  R.  Klemm,  103  West  Monroe  St.,  Chicago,  111.  This  machine, 
as  the  engraving  shows,  resembles  somewhat  in  its  design  the 


Metal-'working  Band-saw  witli  Gravltj-  Feed 

band-saw  of  the  wood-working  shop.  There  are,  however,  a 
number  of  radical  changes  in  its  construction  which  were 
necessary  to  adapt  it  to  the  w-ork  for  which  it  is  intended. 

The  frame  of  this  saw,  on  which  are  mounted  the  band-saw 
wheels,  is  free  to  swing  about  a  bearing  at  its  lower  end,  and 
it  is  by  this  movement  that  the  saw  is  fed  into  the  work.  The 
feed  is  by  gravity  acting  on  the  weight  seen  suspended  by  a 
chain  at  the  rear.  This  chain,  after  passing  over  the  pulleys 
shown,  is  attached  to  the  swinging  frame  which  is  thus  pulled 
forward.  It  will  be  noticed  that  the  band-saw  wheels  lie  in 
a  vertical  plane  that  is  inclined  considerably  to  the  back  or 
locating  strip  on  the  table  against  which  the  work  is  clamped. 
These  wheels  are  located  in  this  way  in  order  that  long  stock 
will  not  come  into  contact  with  the  idle  side  of  the  saw  blade. 


Means  are  provided  for  changing  the  center-to-center  distance 
of  the  band-saw  wheels,  to  accommodate  saws  of  different 
lengths  and  for  varying  the  tension.  The  machine  is  strongly 
built,  and  it  is  provided  with  a  large  table  equipped  with  a 
suitable  vise  for  holding  the  stock.  Practically  any  shape 
whether  round,  square  or  flat  can  be  held  securely  and  cut  to 
any  desired  angle.  The  drive  is  through  a  shaft  at  the  rear 
which  has  on  its  end  a  bevel  pinion  meshing  with  teeth  cut 
on  the  lower  band-saw  wheel.  Two  disks,  which  are  located 
a  short  distance  above  the  table  and  on  either  side  of  the  saw 
blade,  deflect  the  latter  so  that  it  is  square  with  the  work. 
The  maker  states  that  this  saw  cuts  as  squarely  as  any  on 
the  market,  and  also  that  it  severs  the  stock  with  considerable 
speed  and  with  a  low  power  consumption. 


BAIRD  WIRE  FORMING  AND  FERRULING 
MACHINE 

In  Fig.  1  is  shown  an  interesting  machine  made  by  the 
Baird  Machine  Co.,  of  Oakville,  Conn.,  for  the  automatic  pro- 
duction of  pieces  such  as  shown  in  Fig.  2.  These  pieces, 
which  are  bent  in  various  shapes,  have  a  ferrule  around  them, 


Fig.  1.    Automatic  Machine  for  Wire  Bending  and  Ferruling 

usually  over  the  closed  joint,  made  from  strip  metal.  Such 
parts  are  used  extensively  for  suspender  loops,  buckles,  easel 
stands  for  photograph  frames,  etc. 

The  machine  is  a  combination  of  two  mechanisms,  one  of 
which  performs  the  bending  operations,  while  the  other  forms 
the  ferrule.  The  action  is  entirely  automatic.  The  wire  is 
received  from  the  coil,  is  straightened,  threaded,  cut  off  and 
formed;  and  at  the  same  time  a  strip  of  sheet  metal  is  re- 
ceived from  a  reel,  is  cut  off,  formed  and  pressed  in  place 
around  the  work  as  shown  in  Fig.  2.  The  capacity  for  com- 
pletely ferruled  work  is  from  60  to  SO  per  minute,  according 


Pig.  2.    Character  of  "Work  produced 

to  the  size  and  shape.  No  further  attention  is  required  than 
that  of  keeping  the  machine  supplied  wuth  strip  metal  and 
wire,  and  removing  the  finished  product. 

This  machine  is  built  in  various  sizes  and  for  various  styles 
of  work.  A  high-grade  of  workmanship  and  construction  is 
employed  throughout,  liberal  use  being  made  of  hardened  and 
ground  tool  steel  for  lining,  tools,  etc.  All  sliding  surfaces  are 
carefully  scraped. 
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SPECIAL  LB  BLOND  MILLING  MACHINE 
FOR  JIG  BORING 

The  nillllng  inttrhiiu'  is  now  Kfiiorally  iis(h1  in  the  tool 
room  for  the  purpose  of  iirilling  bushing  holes  in  jigs  and  fix- 
tures, as  well  ns  for  the  nu\ehlning  ot  the  various  flat  surfaces 
required   in  that    work.     The  use  of  the   milter   is  duo  to  the 


Fig.  1.    Miner  provided  with  Vernier  Gages  and  other  Conveniences  for  Jig  Boring 

convenient  provision  it  offers  for  adjusting 
the  work  in  two  directions  at  right  angles  to 
the  spindle,  in  the  provision  of  a  .feed  in 
line  with  the  spindle,  and  in  the  rugged  de- 
sign and  accurate  construction,  which  per 
mit  much  finer  results  to  be  obtained  than 
would  be  possible  on  the  ordinary  drill  press, 
even  though  supplied  with  the  required  ad- 
justments. 

The  usual  method  of  locating  the  holes 
for  boring  in  the  milling  machine  is  by  the 
use  of  ground  bushings  or  "buttons,"  located 
by  accurate  measurements  in  the  positions 
where  it  is  desired  to  bore  the  holes.  The 
buttons  thus  located  are,  in  turn,  lined  up 
with  the  spindle  of  the  machine  by  means 
of  indicating  devices,  and  the  holes  are  then 
bored  to  the  required  size. 

This  button  method  Is  exceedingly  accu- 
rate, hut  is  correspondingly  tedious.  An- 
other method  which  has  sometimes  been 
adopted  consists  in  fitting  accurate  scales 
with  vernier  attachments  to  the  miller,  so 
as  to  read  the  various  movements  directly 
without  requiring  the  setting  ot  jig  bushings 
OT  buttons  with  special  instruments.  This 
greatly  increases  the  rapidity  with  which 
such  work  may  be  done,  but,  in  general,  it 
has  not  given  as  good  results  as  have  been 
obtained  by  the  button  method. 

The  R.  K.  Le  Blond  Machine  Tool  Co.. 
4609  Eastern  Ave.,  Cincinnati,  0.,  has,  how- 
ever, a  special  milling  machine  equipped  with  vernier  scales, 
in  which  such  care  has  been  taken,  both  in  design  and  con- 
struction as  to  Insure  close  work.  As  a  result  the  accuracy 
In  jig  and  fixture  work  produced  is  high  enough  to  meet  all 
except  what  might  be  called  extreme  laboratory  requirements, 
and  (his  accuracy  can  evidently  be  obtained  with  a  great  sav- 


ing of  time  and  worlt  for  the  toolniaker. 

The  salient  features  shown  by  an  inspection  ot  Figs.  1  and  2 
are  the  heavy  eoluinn  and  wide  range  of  movement  provided 
for  the  cross  and  table  feeds,  the  special  design  of  the  auto- 
matic feed  mechanism  on  the  saddle,  the  Increased  stiffness 
of  all  the  structural  members  and  the  modified  arrangement 
ot  the  handles,  to  permit  the  workman  to 
use  them  while  In  a  convenient  position  in 
relation  to  the  work. 

The  spindle  is  unusually  heavy.  The 
front  taper  bearing  is  hardened  and  ground 
and  runs  in  a  close-grained  cast  iron  box  of 
special  mixture.  This  insures  a  permanent 
bearing  that  will  run  indefinitely,  showing 
no  wear  and  requiring  little  attention.  The 
rear  journal  is  straight  and  runs  in  a 
bronze  box  fitted  to  a  taper  hole  in  the 
housing.  This  box  is  split  and  can  be  drawn 
into  the  taper  to  take  up  the  wear  on  the 
rear  journal.  The  end  thrust  of  the  spindle 
is  taken  by  a  hardened  steel  and  a  babbitt 
collar.  An  oil  slot  is  milled  in  both  boxes 
connecting  with  reservoirs  in  the  column. 
These  slots  are  filled  with  felt,  through 
which  the  oil  filters  to  the  bearings.  The 
arbor  is  driven  by  a  clutch  milled  in  the 
end  of  the  spindle  nose.  An  arbor  bolt  is 
provided  which  extends  through  the  hollow 
spindle,  and  provides  a  convenient  means 
of  inserting  and  removing  the  arbors. 

The  cone  is  three-stepped,  the  largest  step 
being  13  inches  in  diameter  for  a  3%-inch 
belt.  The  back  gears  are  of  the  maker's 
double  friction  type,  which,  in  addition  to 
all  the  advantages  of  double  back  gears, 
provides  a  means  for  quickly  stopping  and 
starting  the  machine,  a  feature  of  equal 
value  to  the  friction  head  on  a  chucking 
lathe. 


Fig.  2.    Side  View,  showing  Arrangumont  of  At^uatlug  Handwheela  and  Cranks 

The  feed  box,  which  is  of  unit  construction,  is  driven  di- 
rect from  the  spindle  with  spur  gears,  doing  away  with  all 
bevels  or  chains,  and  thus  reducing  the  friction  of  the  feed 
mechanfoin.  Sixteen  changes  of  feed  are  obtained  by  a  sys- 
tem of  tumbler  and  sliding  gears,  with  only  two  operating 
levers.     These  lovers  are  close  together,  and  their  movement 
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is  such  that  a  direct  reading  index  plate  enables  the  oper- 
ator to  tell  at  a  glance  the  correct  position  for  a  given  feed. 
The  table  feed  is  driven  with  a  direct  spur  drive  on  the  end 
of  the  saddle,  instead  of  the  usual  construction  of  coming 
through  the  center  of  the  knee  and  saddle,  which  further  re- 
duces the  frictional  losses  in  the  feed  mechanism.  TTie  re- 
verse and  trip  for  the  table  feed  are  operated  by  one  lever, 
the  mechanism  being  carried  in  a  box  on  the  end  of  the  sad- 
dle. When  the  feed  is  tripped  there  are.  no  gears  or  clutches 
running  Idle  on  the  screw  or  in  the  saddle. 

The  table  is  unusually  heavy,  with  arched  ribbing  to 
•counteract  the  strains  of  bolting  work  on  its  surface.  •  The 
bearing  is  taken  on  the  outside  of  the  dovetail  and  extends  the 
full  width  of  the  table.  Large  oil  pockets  extend  entirely 
-around  the  table,  and  the  oil  is  drained  to  each  end,  where 
it  may  be  removed  through  cocks  provided  for  that  purpose. 
The  table  feed-screw  is  1%  inch  in  diameter,  of  coarse  pitch, 
and  geared  2  to  1  on  the  quick  return.  The  thrust  is  taken 
on  ball  bearings  at  the  ends  of  the  table,  and  the  screw  is 
therefore  always  maintained  under  tension,  regardless  of  the 
direction  of  movement. 

The  knee  is  made  in  box  section,  ribbed  and  braced  trans- 
versely and  laterally.  The  column  bearing  is  extended  up 
almost  to  the  top  of  the  table,  which  adds  greatly  to  its 
rigidity  The  saddle  bearing  is  wider  than  the  column  bear- 
ing giving  support  to  the  ends  of  the  saddle.  The  cross  feed 
screw  is  set  in  the  center  of  the  knee,  overcoming  all  side 
strain^  and  giving  an  easy  movement.  The  saddle  is  of  un- 
usual length,  and  is  braced  its  entire  length  with  arched 
ribs  through  which  the  table  screw  passes.  The  taper  gib 
for  the  table  bearing  is  made  with  a  tongue  to  avoid  any 
tendency  to  lift.  The  lower  gib  as  well  as  the  gib  on  the 
column  bearing  are  made  with  two  angles,  adjustment  being 
effected  with  fine  thread  screws.  Locking  screws  with  fixed 
handles  are  provided  on  both  gibs,  which  draws  them  in  like 
wedges,  and  these  provide  metal  to  metal  contacts  the  entire 
length  of  the  gibs. 

The  machine  has  a  longitudinal  feed  of  34  inches,  a  vertical 
feed  of  20  inches  and  a  cross  feed  of  18  inches.  The  unusual 
length  of  the  cross  movement  is  one  of  the  chief  advantages 
over  an  ordinary  plain  miller  for  boring  jigs,  as  it  permits 
the  use  of  long  boring  bars  for  box  jig  work  and  for  deep 
holes.  In  order  to  use  the  machine  to  the  best  advantage 
in  boring,  the  cross  feed  is  arranged  in  such  a  manner  (see 
Fig.  2)  that  its  movement  can  be  controlled  from  the  rear 
■of  the  table— a  position  most  convenient  to  the  operator.  This 
is  accomplished  by  the  introduction  of  the  diagonal  shaft 
through  the  knee  which  is  connected  to  the  cross  feed  screw 
at  the  front  by  means  of  bevel  gears. 

The  longitudinal  and  vertical  movements  are  fitted  with 
vernier  scales  24  inches  in  length,  thus  enabling  the  operator 
to  lay  off  centers  with  extreme  accuracy  without  the  use  of 
auxiliary  measuring  instruments.  An  interesting  feature  in 
connection  with  the  completion  of  this  machine  was  the  test- 
ing of  the  accuracy  of  the  screws.  The  vernier  scales  pro- 
vided an  ideal  condition  for  such  a  test,  which  showed  the 
screws  so  accurate  that  the  error  was  invisible  to  the  naked 
eye  in  a  length  of  tw^enty  inches. 

MASSACHUSETTS  FAN  CO.'S   "SQUIRREL 

CAGE"  FAN 
The  increased  use  of  mechanical  ventilation  and  the  extent 
to  which  motors  and  steam  turbines  are  now  employed,  has 
resulted  in  what  is  called  the  high-speed  or  multi-blade  fan. 
This  type,  because  of  its  high  rotary  speed,  is,  of  course,  for 
the  same  capacity,  smaller  than  the  older  types,  for,  naturally, 
the  higher  speeds  make  pos^ble  a  reduction  in  the  wheel  diam- 
eter; in  fact,  this  diminution  in  diameter  was  necessary  to 
feeep  the  rim  velocity  within  practical  limits.  One  of  the 
greatest  losses  of  power  in  the  operation  of  a  fan,  is  in  the 
creation  of  an  inlet  velocity  that  is  entirely  destroyed  before 
the  air  is  delivered.  In  order  to  decrease  this  velocity,  the 
area  of  the  inlet  is  increased  to  as  great  an  extent  as  the 
depth  of  blade  will  permit.  It  is  well  known  that  there  is  a 
very  exact  proportion  existing  between  the  volume  of  air  de- 
livered and  the  blade  area  of  the  wheel,  and  in  order  that  the 


proper  blade  area  may  be  maintained,  a  reduction  in  the  depth 
of  the  blade  must  be  accompanied  by  an  increase  in  the 
number. 

By  increasing  the  size  of  the  inlet,  using  many  shallow 
blades  in  place  of  a  few  deep  ones,  and  increasing  the  rotary 
speed,  a  marked  increase  in  the  air  delivered  and  a  greater 
capacity  in  a  given  space  has  resulted.  In  fans  of  the  older 
designs,  commonly  known  as  the  "paddle-wheel"  type,  the 
blades  were  wide  apart  at  the  periphery  and  nearer  together 
at  the  inner  ends.  With  the  blades  arranged  in  this  way,  the 
greater  density  of  air  at  the  outer  ends  caused  the  formation 


ff^ 


Fig.  1.    Turbine-driven  "Squirrel  Cage"  Fan  built  by  the 
Massachusetts  Fan  Co. 

of  eddies  and  pulsations  which  reduced  the  efficiency  and 
caused  noisy  operation  at  high  speed.  In  order  to  reduce  the 
effect  of  eddies,  multi-blade  fans  were  designed  so  that  the 
air  would  be  subjected  to  blade  action  during  the  shortest 
period  possible.  To  accomplish  this,  blades  were  made  very 
shallow. 

The  Massachusetts  Fan  Co.,  of  Watertown,  Mass.,  employs 
in  addition  to  the  blades  around  the  periphery  of  the  blast- 
wheel  or  cage,  a  few  long  and  tapering  blades,  which  extend 
toward  the  center  of  the  wheel.  These  blades  may  be  seen  in 
Pig.  2,  which  shows  a  view  of  the  blast-wheel  for  a  double  inlet 
blower.  The  theory  is  that  these  extra  blades  work  with  a 
scooping  action  which  gives  the  entering  column  of  air  a  slow 
whirling  motion  and  a  rapid  radial  motion  to.\ard  the  shal- 


Fig.  2.    Blast-wheel  or  Fan  Runner  of  the 
Double  Inlet  Type 

low  peripheral  blades,  thus  increasing  the  efficiency  of  the 
fan.  Inasmuch  as  the  centrifugal  force  acting  on  the  enter- 
ing column  of  air  varies  with  the  speed,  the  angle  of  these 
inner  blades  should  be  changed  tor  different  peripheral  speeds. 
In  order  that  fans  working  under  different  conditions  w^ill 
have  a  maximum  of  efficiency,  the  company  referred  to  has 
developed  three  standard  designs  of  the  "squirrel-cage"  type; 
these  are  as  follows:  Type  A  for  the  low  peripheral  speeds 
which  have  been  found  to  be  best  adapted  for  building  work, 
and  for  certain  conditions  for  high  pressures  when  the  fans 
may  be  driven  by  a  direct-connected  steam  engine;  type  B  for 
higher  peripheral  speeds  such  as  those  of  high-speed  motors, 
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especially   of   llic   alteriiatint;   cuircut    tyiio;    typi'   ('   for   very 
high  spicils,  as  when  driven  by  steam  turbines. 

One  of   lliese  sqnirrel-cage   fans   of  tlie  (iouble-inIi>t    tyi)e  is 
shown  in  Fig.  1  direetly  attaelied  to  a  steam  Inrbine. 


SPECIAL  WALTHAM  BENCH  LATHES 
The  Walliuun  Macliine  Worlts,  Newton  &  Cutter  Sts.,  Wal- 
Iham.  Mass..  has  for  many  years  manufactured  a  line  of  bench 
latlies  which  are  used  for  general  manufacturing  and  special 
work,  where  parts  to  be  made  are  small  or  require  great 
lirecision  in  workmanship.  These  lathes  are  regularly  pro- 
vided with  tailcenter,  slide-rest,  etc.,  and  used  in  the  same 
way  as  the  largest  size  engine  lathes  in  the  machine  shop. 
A  number  of  special  appliances  are  provided  for  them,  how- 
1  ver,  by  means  of  which  they  may  be  converted  into  special 
machines.  Some  of  these  arrangements,  of  recent  design,  are 
herewith  illustrated  and  described. 


Pig.  X.    PreclsioD  DriUing.  Turning  and  Cutting-off  Latbe 

In  Fig.  1  is  shown  a  drilling,  turning  and  cutting-off  lathe, 
■consisting  of  a  plain  head  with  a  spring  chuck,  a  double  slide- 
rest  and  lever  tailstock,  mounted  on  a  two  pedestal  bed.  The 
movements  of  the  various  slides  are  controlled  by  lever,  so 
that  the  action  is  very  rapid.  Stops  are  provided  in  all 
directions.  The  front  toolpost  on  the  cross-slide  is  mounted 
on  a  compound  block  which  may  be  set  to  any  desired  angle, 
so  that  either  cylindrical  or  taper  surfaces  may  be  turned 
and  bored  by  the  manipulation  of  the  upper  handle. 

Fig.  2  shows  a  shortened  one-pedestal  lathe  bed  on  which 

is  mounted  a  headstock 
and  a  grinding  wheel 
slide.  This  machine  Is 
intended  for  grinding 
small'  short  work,  one 
end  of  which  Is  held  In 
a  spring  chuck,  while 
the  other  is  supported 
by  a  center  In  a  bracket 
attached  to  the  back 
side  of  the  headstock. 
A  grinding  wheel  Is 
mounted  on  a  traverse 
spindle  in  a  swivel  sup- 
port which  may  be  set 
to    any    angle    desired. 


Fig.  2.    Special  Grinding  Lathe  with  Self- 
contained  Measuring  Indicator 


An  indicator  is 
shown,  w  h  f  c  h  is 
provided  with  a 
sapphire  point 
bearing  against  the 
work.  This  records 
the  diameter,  so 
that  it  is  not  neces- 
sary to  stop  the 
spindle  and  take 
measurements  for 
every  piece,  this 
being  done  only  oc- 
•caslonally. 

The  machine  shown  in  Fig.  [',  is  a  combination  of  a  plain 
chuck  headstock,  a  hand-rest  and  a  three  spindle  "tumble" 
tailstock,  mounted  on  a  single  pedestal  bed.  The  center 
spindle  of  the  tailstock  can  be  driven  by  a  belt,  thus  making 
It  an  excellent  tool  for  spotting,  drilling  and  reaming  small 
holes. 

The  machine  illustrated  in  Fig.  4  is  provided  with  a  head- 
stock  of  special  construction.  The  cross-slide  is  similar  to 
rthat  shown  in  Fig.  1.    The  ImIIic  lailalock  is  of  the  "half  bear- 


Pig.  3. 


Precision  Lathe  with  Three- spindle 
Tumble  Tailstocic 


ing"  variety,  whicli  may  hi'  |ii-ovidcd  witli  a  iiiulliplicil  y  of 
spindles,  each  containing  one  tool  of  a  number  which  it  may 
bo  desired  to  use.  Kach  spindle  has  its  own  slop,  so  that  each 
may  be  set  indciiendently.  To  change  from  one  to  the  other  it 
is  only  necessary  to  pick  out  one  tool  and  lay  in  the  next  In 
order.  The  headstock  is  of  the  slide  spindle  type,  with  a 
lever-operated  chuck  and  wire  feed.     A  two-step  cone  pulley 


Pig.  4.    Lathe  with  Double  Lever  Crosa-sllde  and   Half-bearlnif 
Tailstock  adapted  to  Screw  Machine  Worlc 

is  provided.  This  equipment  is  used  in  much  the  same  way 
and  for  the  same  kind  of  parts  that  in  larger  work  would  be 
placed  on  a  hand  or  automatic  screw  machine. 

The  various  lathes  here  illustrated  have,  for  the  most  part, 
a  swing  of  314  inches  and  a  chuck  capacity  of  5/16  inch. 
Three  other  sizes  are  made,  however,  swinging  6%,  7  and  S 
inches,  with  %,  Va  and  %  inch  chuck  capacity,  respectively. 
These  lathes,  with  special  equipment,  are  usually  made  only 
to  order,  though  the  makers  occasionally  have  some  of  the 
parts  in  stock.  As  all  the  equipment  of  one  size  is  inter- 
changeable, any  style  of  headstock  can  be  used  with  any  style 
of  tailstock  and  slide  rest,  giving  several  other  combinations 
in  addition  to  those  shown. 


CLEVELAND  TWIST    DRILL  COMPANY'S 
SHELL  REAMER  ARBOR 
The  Cleveland  Twist  Drill  Co.,  Cleveland,  0.,  is  about  to  place 
on  the  market  a  new  patented  arbor  for  shell  tools.     The  prin- 
cipal difference  between  this  arbor,  which  we  illustrate  here- 


GO 


New  Cleveland  Shell  Reamer  Arbor  with  Adjustable  Locking 
Collar  and  Tool-releasing  Nut 

with,  and  the  regular  type  is  that  it  is  equipped  with  an  ad- 
justable collar,  provided  with  integral  locking  keys  which 
slide  in  longitudinal  keyways.  This  collar  engages  the  shell 
reamers  in  the  usual  way.  The  arbor  is  threaded  for  a  short 
distance  to  receive  an  adjusting  nut  which  bears  against  the 
collar  containing  the  locking  keys.  Perhaps  the  chief  advan- 
tage of  the  new  arbor  Is  the  quickness  and  ease  with  which  it 
releases  a  shell  tool,  no  matter  how  tightly  it  may  have  be- 
come jammed  on  the  arbor.  This  is  accomplished  by  a  turn 
or  two  of  the  adjusting  nut,  and  without  the  necessity  of  re- 
moving the  arbor  or  resorting  to  the  vise  and  hammer  meth- 
ods which  often  cause  considerable  damage.  Another  decided 
advantage  is  that  the  collar  can  always  be  set  so  as  to  allow 
the  shell  tool  to  fit  snugly  on  the  arbor,  and  yet  fully  engage 
the   collar  keys. 


CINCINNATI-BICKPORD  2J-,  3-  AND 
3A-FOOT  RADIAL  DRILLS 
The  radial  drilling  machines  made  by  the  Cinclnnati-Bick- 
ford  Tool  Co.,  Cincinnati,  0.,  (formerly  made  by  the  BIckford 
Drill  &  Tool  Co.),  are  ^vell  known  In  their  general  character- 
istics. The  smallest  sizes  of  this  line  (2V.-,  3.,  and  Sti-foot) 
have  recently  been  redesigned  by  the  makers.  The  main 
chanicterlstlcs  have  been   retaiii.Hl  and   there  is.  In  fact,  com- 
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paratively  little  change  In  their  appearance.  Improvements 
have  been  made,  however,  throughout  the  whole  structure  and 
mechanism  of  the  machines,  radically  affecting  the  strength, 
durability,  convenience,  accuracy  and  productive  capacity. 

The  design  has  a  column  extending  to  the  top  of  the  sleeve, 
ribbed  internally  so  as  to  furnish  a  high  degree  of  stiffness. 
It  is  mounted  on  a  base  which  has  been  considerably  strength- 
ened at  the  point  where  the  flange  is  bolted  down.  The  ring 
which  supports  the  elevating  screw  and  takes  the  weight  of 
the  arm  itself,  is  now  supported  on  ball  bearings,  greatly  re- 
ducing the  force  required  to  swing  the  arm.  The  pipe  sec- 
tion of  the  arm  has  been  retained,  giving  a  high  degree  of 
strength  and  stiffness.  In  fact,  in  the  matter  of  the  general 
structure  of  the  machine,  all  that  was  good  in  the  old  design 
has  been  kept,  with  the  addition  of  improvements  that  in- 
crease its  eflSclency. 

The  power  of  the  drive  has  been  augmented  by  putting  on  a 
larger  driving  pulley,  giving,  consequently,  a  greater  belt 
capacity.  The  well-known  form  of  gear  box  provided,  allows 
changes  to  be  made  while  the  machine  is  running  at  a  high 
speed,  by  the  simple  tossing  of  the  lever  from  one  notch  to 
the  other.  This  can  be  done  without  taking  special  precau- 
tion to  prevent  breakages.  The  settings  for  the  different  diam- 
eters of  drills  are  given  below  the  notches  in  which  the 
change  gear  lever  rests.  Gears  subjected  to  hard  service  are 
of  hardened  steel.  The  bevel  gears  transmitting  the  power 
to  the  column  have  been  increased  in  size,  so  as  to  make  them 
proportionate  to  the  greater  power  transmitted. 

The  back-gears  are  located  in  the  head.  They  are  of  sim- 
ple construction,  consisting  of  three  gears  and  a  clutch,  and 
may  be  engaged  or  disengaged  while  running.  The  clutch  is 
made  of  high-grade  carbon  steel  and  has  hardened  teeth.  The 
gear-box  and  back-gears  give  twelve  changes  of  speed,  rang- 


within  convenient  reach  from  the  operator's  position. 

The  feed  change  device  operates  by  means  of  a  ball  handle 
controlling  a  driving  key  mechanism.  This  gives  four  changes 
ranging  from  O.OOS  to  0.020  inch  advance  per  revolution  of  the 
spindle.  Any  one  of  these  feeds  is  instantly  available.  The 
feed  clutch  is  made  of  hardened  steel.  The  thrust  of  the  feed 
worm  is  taken  on  a  ball  bearing  instead  of  on  a  fiber  washer, 
reducing  the  power  consumed  by  this  member  of  the  machine. 
The  spindle  sleeve  also  exerts  its  pressure  on  the  spindle 
through  a  ball  thrust  bearing,  reducing  the  power  to  run  the 


Fig-  1.    Improved  Deslgrn  of  Cincinnati-Bickford  Radial  DriU 

ing  from  38  to  356  revolutions  per  minute,  making  them  cor- 
rect for  a  cutting  speed  of  35  feet  per  minute  for  drills  from 
%  Inch  to  3%  inches  in  diameter.  This  increased  speed  range 
is  a  new  feature  in  this  design. 

The  reversing  clutch,  the  lever  for  which  may  be  seen  ex- 
tending below  the  head  In  Fig.  1,  is  now  expanded  by  a 
p.lunger  and  toggle-joint  arrangement,  whereby  its  capacity 
is  increased  many  times  over  that  of  the  wedge  type  of  clutch 
formerly  used.  Adjusting  screws  permit  the  friction  rings 
to  be  set  to  any  tension  desired.  The  reversing  lever  is  em- 
ployed for  starting  and  stopping  the  machine  as  well,  being 


Fig.  2.    Universal  Swinging,  Tilting  and  Rotating  Work  Table 

machine  nearly  22  per  cent.  This,  with  the  increased. diam- 
eter of  the  driving  pulley,  makes  the  machine  capable  of  doing 
much  heavier  work  than  formerly. 

The  quick  return   handle  on  the  feed  pinion  shaft  is  now 

provided  with  a  toggle-joint  type  of  adjustable  clutch.     This 

requires  but  a  slight  force  to  engage  it,  thereby  avoiding  the 

possibility  of  throwing  the  handle  out  of  position  by  a  sudden 

violent    effort.      Instead    of    graduating    the 

spindle  sleeve  as  formerly,  depths  are  now 

read  from  a  dial  permanently  located  on  the 

quick  return  head  on  the  feed  pinion  shaft. 

The  automatic  stop  is  also  made  a  part  of 

the  depth  gage,  and  it  may  be  set  In  position 

instantly    without    requiring    trial    cuts    or 

measurements. 

The  guide  on  the  top  of  the  arm  for  the 
adjustment  of  the  head  is  made  flat  instead 
of  angular  as  usual,  thereby  allowing  the 
head  to  move  more  easily,  and  minimizing 
the  tendency  for  it  to  rock  on  the  arm  while 
the  machine  is  in  operation.  The  head 
clamping  device  has  the  important  feature 
of  tightening  the  gib  in  the  head  instead  of 
lifting  it  away  from  it.  This  gib  is  now 
made  taper  instead  of  flat  and  is  fitted  with 
an  improved  adjusting  device  which  elimi- 
nates the  undesirable  feature  of  having  the 
weight  of  the  head  rest  on  the  point  of  two 
screws.  It  also  prevents  the  possibility  of 
any  end  play. 

Three  forms  of  table  are  provided.  Fig.  1 
shows  the  box  table  clamped  on  the  base  of 
the  machine,  and  provided  with  working 
surfaces  on  both  sides  as  well  as  on  the  top. 
Fig.  2  shows  a  swiveling  table  provided  with 
a  wormwheel  adjustment  for  setting  it  to 
any  angle  about  a  horizontal  axis,  the  angle 
being  indicated  by  a  graduated  ring  of  large 
diameter;  a  dowel  is  provided  for  locating  it 
in  the  horizontal  position.  This  design  is  also  furnished,  it 
desired,  as  a  plain  swinging  table,  without  the  swiveling 
attachment.  The  round  work-table  shown  is  a  supplementary 
device  which  may  be  placed  on  the  box,  swinging  or  swiveling 
tables. 

Special  attention  should  be  called,  in  Fig.  1,  to  the  very 
complete  set  of  gear  guards  provided.  This  Is  in  line  with 
the  modern  tendency  of  safe-guarding  the  workman.  It  has 
other  advantages  as  well,  however.  It  protects  the  gears  from 
accidents,  such  as  are  particularly  likely  to  occur  in  shops 
having  traveling  cranes.     It  prevents  the  throwing  of  oil  over 
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the  clothes  of  the  operator.  Hcsides  all  tliis,  il  adds  so  much 
to  the  appearance  of  the  machine  that  it  would  seem  to  be  a 
commercially  profitable  policy  to  provide  complete  gear  guards 
on  that  score  alone. 

These  machines  are  made  in  2%,  3-  and  ai/o-foot  sizes,  which 
dimensions  give  the  radius  of  the  circle  to  the  center  of  which 
It  is  possible  to  drill  on  the  base  of  the  machine.  The  vertical 
adjustment  of  the  arm  is  about  53  inches  for  eacb  of  the  three 
sizes.  The  maximum  height  of  the  end  of  the  spindle  above 
the  base  is  about  4  feet  3  inches.  The  vertical  range  of  the 
spindle  is  11  inches.  It  is  bored  for  a  No.  4,  Morse  taper. 
The  weights  of  the  21'^-,  3-,  and  3%.-foot  machines  with  swing- 
ing table,  are,  respectively,  4,100,  4,250  and  4,400  pounds. 


c       SIBLEY  HIGH-SPEED    GEARED  DRILL, 

The  Sibley  Machine  Tool  Co.,  South  Bend,  Ind.,  makes  a 
high-speed  drill,  which  was  illustrated  in  the  department  of 
New  Machinery  and  Tools  in  the  November,  1909,  number  of 
Machinery.  This  machine  has  recently  been  equipped  with 
an  all-geared  power  feed,  which  is  illustrated  in  the  ac- 
companying engravings  together  -with  details  of  the  speed 
change  mechanism. 

The  gear-box  for  the  feeds  is  mounted  at  the  side  of  the 
lower  spindle  head,  being  connected  in  the  casing  at  the  top 
of  the  column  with  the  horizontal  spindle  driving  shaft.  Four 
sets  of  gear  ratios  are  provided,  the  change  from  one  to  the 
other  being  made  by  the  sliding  key  mechanism  operated  by 
the  knob  plainly  shown  in  the  hub  of  the  handwheel,  which, 
it  will  be  seen,  places  it  vi^ithin  convenient  reach  of  the  opera- 


Fig.  1.    Sibley  Drill  Press  with  Geared  Quick-change 
Speeds  and  Feed 

tor.  The  usual  drop  worm  mechanism  is  provided  in  connec- 
tion with  an  automatic  stop,  actuated  by  an  adjustable  clamp 
dog  on  the  spindle  sleeve.  A  lever  is  provided  for  quick  hand- 
ling of  the  spindle  for  light  drilling  operations,  while  the 
handle  at  the  left-hand  end  of  the  pinion  shaft  serves  for  the 
quick   return   movement. 

The  control  of  the  spindle  speeds  will  be  understood  by 
reference  to  Figs.  2  and  3.  The  constant  speed  driving  pulley 
may  be  connected  by  either  of  two  sets  of  gearing  with  the 
horizontal  shaft  at  the  left  of  the  casing.  The  change  from 
one  set  of  gearing  to  the  other  is  made  by  the  lever  shown 
In  Fig.  2,  just  In  front  of  the  driving  pulley  at  the  top  of  the 


machine.  This  second  shaft  also  carries  a  set  of  four  gears 
meshing  with  a  corresponding  set  of  four  gears  on  the  spin- 
dle driving  shaft,  to  whicli  the  driving  bevel  gear  is  con- 
nected. By  the  manipulation  of  the  lever  at  the  front,  any 
of  the  four  ratios  provided   may   bo  obtained.     The  combina- 


Fig.  2.    Speed  Change  Box  and  Handles  for  Operating 

tion  gives  eight  changes  in  all.  The  elimination  of  the  cone 
pulleys  permits  the  use  of  a  wide  belt  running  constantly  at 
a  high  speed,  giving  greater  power,  besides  having  the  obvi- 
ous advantage  of  simpler  and  more  rapid  manipulation. 


Fig.  3.    Arrangement  of  Gearing  In  Speed  Box 

The  bearings  in  the  speed  box  are  of  bronze,  the  gears 
run  in  oil,  and  the  whole  construction  is  rugged  and  strong. 
All  the  changes  of  spindle  speeds  and  feeds  can  be  controlled 
without  leaving  the  operator's  position  at  the  front  of  the 
table.  The  speed  change  is  of  the  selective  type — that  is,  the 
required  speed  may  be  obtained  without  running  through  the 
intermediate  speeds  and  without  stopping  the  machine.  All 
the  bearings  are  long,  and  the  spindle  and  shafts  are  ground. 
The  stiffness  of  the  column  is  apparent  in  the  illustration. 

This  style  of  machine  is  built  at  present  only  in  the  22%- 
inch  swing  size.  The  total  height  of  the  machine  is  6  feet, 
5%  Inches.  The  maximum  distance  from  the  spindle  to  the 
base  is  39%  inches,  and  from  the  spindle  to  the  table,  19i/4 
inches.  The  table  is  19  inches  in  diameter.  A  No.  4  Morse 
taper  hole  is  provided  in  the  spindle.  The  eight  speeds  range 
from  99  to  600  revolutions  per  minute,  while  the  feeds  range 
from  0.0052  to  0.0169  inch  per  revolution.  The  spindle  has  a 
feed  of  7  inches.  The  weight  of  this  machine  is  about  850 
pounds.  

ROCKFORD  ADJUSTABLE  COLUMN  GANG 
DRILLING  MACHINE 

In  Figs.  1  and  2  is  illustrated  a  novel  design  of  gang  drill, 
made  by  the  Rockford  Drilling  Machine  Co.,  of  Rockford,  III. 
As  will  be  seen,  the  new  feature  is  the  provision  made  for  ad- 
justing the  columns  to  different  spaces  along  the  planed  top 
surface  of  the  base.  This  allows  the  machine  to  be  used,  of 
course,  for  ordinary  gang  drilling  operations,  in  which  its 
merit  over  the  use  of  four  separate  machines  is  principally 
that  of  compactness;  but  it  makes  it  available  as  w-ell  for  a 
large  range  of  work  which  comes  under  the  head  of  multiple 
spindle  drilling — that  is  to  say,  it  is  adapted  to  the  drilling 
of  four  holes  in  a  line  simultaneously  on  a  given  piece  ot 
work,  or  two  holes  in  two  pieces  of  work;  and  the  spindles 
may  be  spaced  to  drill  these  holes  at  the  different  dimensions 
required. 

The  base  has  a  planed  top  surface,  provided  with  two  T- 
slots  in  which  each  column  Is  clamped  by  four  stout  bolts. 
A  tongue  in  the  rear  T-slot  serves  to  guide  the  columns  and 
keep  them   in  line.     Each  pair  of  columns  Is  connected   with 
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a  screw  by  means  of  v.  hich  they  are  adjusted  along  the  top  of 
the  bed  to  the  desired  position.  In  this  adjustment  one  col- 
umn Is  clamped,  while  the  other  one  Is  free  to  move  under  the 
influence  of  the  screw.  When  this  column  has  been  moved 
to  the  desired  position,  it  is  clamped,  in  turn,  and  the  other 
one  Is  loosened  and  adjusted  by  the  operation  of  the  same 
screw.  The  minimum  adjustment  is  13  inches,  center  to 
center,  for  each  of  the  pairs,  and  the  maximum  SOVo  Inches, 


gether  for  changing  the  height  adjustment.     It  is  tongued  and 
gibbed  to  the  column,  and  may  be  rigidly  clamped  in  place. 


Fig.  1.    A  Four-spindle  Gang  Drill  ■with  Adjustable  Columns 

center  to  center,  between  the  adjacent  spindles. 
,  This  adjustable  column  arrangement  introduces  a  problem 
in  the  provision  of  a  suitable  belt 
drive,  and  bracing  for  supporting 
the  belt  pull.  These  problems  have 
been  solved  in  a  way  best  shown  in 
the  rear  view  of  the  machine.  Fig. 
2.  In  place  of  the  usual  solid 
brace,  running  from  the  lower  drive 
cone  frame  to  the  arm  at  the  tor 
of  the  machine,  a  strut  has  beer 
provided  w-hich  is  pivoted  at  both 
top  and  bottom.  At  the  lower  end 
this  is  fitted  into  a  socket  where  it 
is  held  by  screws.  Before  the  ad- 
justment on  the  columns  of  the  bed 
is  changed,  these  screws  are  loos- 
ened, permitting  the  strut  to  slide 
freely  in  and  out.  When  the  ad- 
justment has  been  made  and  the 
column  is  clamped  in  place,  the 
screws  are  again  tightened,  to  pro- 
vide the  compression  strains  due  to 
the  belt  tension  with  a  resisting 
member  at  this  point.  The  tension 
under  the  varying  adjustments  is 
maintained  by  means  of  the  idler 
pulleys  shown,  which  work  on  the 
slack  side  of  the  belt,  and  may  be 
adjusted  to  the  belt's  position. 

Each  head  is  provided  with  a  separate  set  of  cone  pulleys 
and  a  separate  countershaft  with  its  own  light  and  loose  pulley 
and  shifting  lever,  which  is  brought  around  to  the  front  of  the 
machine  between  the  columns,  where  it  can  be  readily  handled 
by  the  operator.  Power  feed  with  automatic  stop  is  provided 
for  each  of  the  spindles,  thus  making  them  independent. 

The  tool  illustrated  has  the  same  dimensions  and  capacities 
for  the  individual  spindles  as  the  makers'  regular  28-inch 
gang  drill.  Eight  speeds  are  provided  by  the  use  of  the  in- 
ternal back-gears,  and  there  are  four  changes  of  power-driven 
feed.     The  table  is  mounted  on  two  raising  screws,  geared  to- 


ALMOND  GEARED  DRILL  CHUCK 
T.  R.  Almond  Mfg.  Co.,  of  Ashburnham,  Mass..  has  made  fur- 
ther improvements  in  the  chuck  with  which  its  name  has  been 
connected  for  many  years.     The  new  design  has  the  same  in- 
ternal  construction  as  the  original  standard   chuck,  the  im- 
provements consisting  in   the  application  of  a 
tightening   device   operated   by   a   bevel   pinion 
cut  on  the  end  of  the  tightening  wrench.     This 
construction  is  shown  in  the  engraving. 

The  main  point  of  advantage  in  the  new  de- 
sign relates  to  the  gear  teeth.  Instead  of  be- 
ing cut  on  the  knurled  sleeve  as  usual,  tliey 
have  been  formed  on  the  edge  of  the  split  nut 
or  ring  which  operates  the  jaws.  This  nut  is 
made  of  hardened  and  tempered  tool  steel,  giv- 
ing a  great  increase  in  durability  and  strength 
as  compared  with  former  designs  in  which  the 
teeth  are  cut  on  ordinary  mild,  case-hardened 
metal  in  the  sleeve.  There  is  also  an  advan- 
tage in  applying  the  tightening  power  directly 
to  the  nut,  since  it  has  been  noticed  that  the 
frequent  pressing  of  the  sleeve  on  or  off  of 
the  nut  for  cleaning  purposes  in  the  old  design, 
tended  to  loosen  the  fit,  so  that  the  sleeve 
would  slip  when  a  firm  tightening  pressui'e  was 
applied.  The  knurled  sleeve  is  still,  of  course, 
available  for  quick  adjustment  by  hand,  the 
same  as  with  the  original  construction. 

Another  improvement  consists  in  bushing 
with  hardened  steel  the  holes  in  the  body  of 
the  chuck,  which  receive  the  pilot  of  the  pinion 
wrench,  when  the  jaws  are  being  tightened. 
These  holes  are  subject  in  ordinary  workshop 
practice  to  very  severe  usage,  and  by  bushing  them  in  this 
manner  the  fit  of  the  gear  teeth  and  the  consequent  satisfac- 


Figr.  2.    Rear  Vie'w  of  Gan^  Drill,  showing  Adjustable  Back  Braces  and  Belt  Idlers 

tory  action  of  the  chuck  is  prolonged  indefinitely.  This  new 
design  employs  the  same  size  pinion  for  both  sizes  of  chuck, 
so  that  they  are  interchangeable.  The  wrench  may,  in  fact, 
be  chained  to  the  drill  press  the  same  as  the  drift  key,  and  be 
used  for  whichever  size  of  chuck  the  workman  happens  to 
employ. 

Improvements  in  general  construction  have  resulted  from 
the  cutting  of  the  teeth  on  the  nut  Instead  of  on  the  edge  of 
the  sleeve.  One  result  is  the  increase  in  the  diameter  of  the 
nut  and  the  consequent  enlarging  of  the  thrust  area.  The  sur- 
faces are  thus  better  adapted  to  withstanding  the  pressure  and 
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wi'iu'  linposod  on  thoni  when  llu'  jaws  arc  forced  out  to  re- 
ctivi'  t!u>  tool.  The  lubricant  is  also  retained  in  these  sur- 
faces for  a  much  longer  period.  This  means  that  a  greater 
tightening  force  may  bo  safely  employed,  giving  a  higher  grip- 
ping i)0\ver. 

Thi'   .Mnumd   iluick   is  nuiile   ip   lliree  sizes.     No.   1   lalies   up 


each  other,  both  as  to  feeds  and  speeds.  The  work  flxturo  Is 
clamped  to  the  top  surface  of  tlie  slide  brackets  which  may  be 
seen  extending  out  front  and  back  of  the  machine  between 
the   heads.       Suitable   T-slots   and    grooves   are   provided    tor 


Geared  DrIU  Chuck  of  Improved  Construction 

to  3  16  inch,  No.  2  up  to  .5/16  inch,  and  No.  3  up  to  '/i  inch 
diameter.  The  two  larger  sizes  only  are  furnished  in  the 
geared  style,  as  No.  1  size  will  hold  securely  by  hand  tight 
ening  anything  up  to  its  capacity.  The  geared  and  standard 
designs  in  the  larger  chucks  are  furnished  at  tbe  same  price. 
The  pinion  wrenches  are  made  of  high  grade  tool  steel,  tem- 
pered, and  have  a  high  durability,  so  that  replacements  are 
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Fig.  1.    A  Transmission  Case  Boring  Machine  ^vhlch  provides  for  a  Variety  of  Lay-outs 

unnecessary.  As  in  previous  designs,  long  life  and  continued 
accuracy  in  the  chuck  itself  have  been  secured  by  the  high 
quality  of  materials  employed,  and  a  high  grade  of  work- 
manship. 


Pig.  2.    Four  DeslgCB  of  Case  for  which  Machine  la  adapted 

locating  it  and  bolting  it  down.  The  spindle  head  slide  will 
be  seen  to  extend  forward  of  the  heads,  passing  underneath 
the  fixture  when  fed  up  to  the  work.  The  various  boring  tools 
are  thus  firmly  supported,  having  a  thrust  directly  downward 
onto  the  bed  of  the  machine  without 
any  real  overhang. 

Three  threaded  spindles  and  two 
smaller  slotted  ones  are  provided  on 
each  head.  The  former  bore  the  holes 
for  the  main  and  secondary  bushings, 
while  the  latter  drill  the  holes  for  the 
intermediate  studs.  Not  more  than 
three  spindles  in  a  head  are  in  use  at 
one  time.  The  ordinary  ari'angement 
would  be  to  have  three  employed  in 
one  head  and  two  in  the  other,  since 
the  intermediate  stud  hole  is  found  at 
one  end  of  the  work  only.  For  boring 
the  vertical  type  of  gear-box,  the  top 
and  center  spindles,  as  shown  in  Fig.  1. 
would  be  used,  with  the  upper  of  the 
tw-o  slotted  spindles.  For  the  horizon- 
tal type,  the  center  and  front  spindles 
would  be  used,  with  the  lower  of  the 
slotted  spindles  for  the  intermediate  stud.  The  arrangement 
of  the  intermediate  stud  holes  may  be  somewhat  different  in 
the  left-hand  head,  making  provision  for  different  lay-outs,  as 
has  been  explained. 

The  method  of  driving  the  various  spindles  and  of  chang- 


BEAMAN  &  SMITH  TEN- SPINDLE  TRANS- 
MISSION CASE    BORING  MACHINE 

The  accompanying  illustrations  show  a  ten-spindle  boring 
machine  made  by  the  Beaman  &  Smith  Co.,  of  Providence, 
R.  1.  It  is  intended  for  the  special  work  of  boring  the  shaft 
and  intermediate  stud  holes  in  automobile  transmission  gear 
cases.  These  holes  are  bored  from  both  ends  of  the  case 
simultaneously,  and  provision  is  made  in  the  arrangement  of 
the  spindles  for  different  lay-outs  for  the  positions  of  the 
shafts  in  the  work.  In  the  example  shown  the  spindles  are 
arranged  for  cases  of  four  different  designs,  as  indicated  in 
Fig.  2;  tlM-ee  of  these  are  of  the  vertical  type  (Nos.  I,  3  and  4), 
while  the  other  (No.  3)  is  of  the  horizontal  type.  The  dis- 
tances between  the  main  shafts  in  Cases  1  and  3  are  the  same, 
and  in  Cases  2  and  1,  but  the  lay-outs  for  the  intermediate  stiid 
may  be  different  for  each,  by  having  two  of  the  spindles  for 
these  in  one  head  and  two  in  the  other. 

The  general  arrangement  of  the  tool  will  be  easily  under- 
stood from  Fig.  1.  The  machine  consists  of  a  long  base  pro- 
vided with  ways  on  its  top  surface  on  which  slide  the  two 
spindle  heads.  These  latter  are  each  driven  by  separate  cone 
pulleys  and  each  is  provided  with  its  own  feed  mechanism, 
so   that   the    two   may   be   operated   I'nilrely    Independently   of 
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Pig.  3.    Arrangement  of  Gearing  In  Feed  Box 

ing  the  connections  for  either  the  horizontal  or  verlical  types 
is  most  plainly  shown  in  Fig.  I.  Gears  E  and  F  are  driven 
from  the  pinion  on  the  driving  sliufl  geared  to  the  cone  pulley 
(see  Fig.  1),  and  revolve  continuously.  Gear  /v  drives  shaft 
.1.  which  has  mounted  on  II  a  slip  gear  />.  which  may  be 
changed  to  take  the  position  //'  if  di'sired.     In  the  position  /), 
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this  slip  gear  engages  gear  G  on  the  center  spindle  H.  ( It 
should  be  understood  that  this  diagram  is  a  development  and 
not  a  plan.)  In  the  position  D'  it  drives  gear  J,  which  is 
connected  to  the  top  spindle  K.  This  spindle,  in  turn,  carries 
a  gear  L  which,  through  intermediate  gear  M.  drives  pinion 


and  pinion  motion,  driven  by  worm-gearing.  An  automatic 
stop  is  provided  to  arrest  the  feed,  when  the  proper  depth  of 
boring  has  been  reached.  The  length  of  "feed  is  about  two 
feet,  and  quick  power  movement  is  provided  in  each  direction. 
The  control  handles  are  all  in  convenient  reach  of  the  opera- 
,  tor.  All  feeds  and  speeds  are  posi- 
tive. The  machine  is  shown  in 
Fig.  1  with  all  the  gearing  ex- 
posed. This  is  done  simply  to 
show  the  arrangement  of  the  drive 
in  actual  use.  Guards  are  provid- 
ed which  completely  protect  the 
gears  from  accident,  either  to 
themselves  or  to  the  operator. 

This  machine  will,  of  course,  be 
furnished  with  heads  to  suit  any 
lay-out  of  transmission  case.  It 
weighs  about  9,500  pounds. 


3Iachinery,y.  Y. 


MOLINE  MULTIPLE 
SPINDLE  DRILL 


Fig.  4.    Arrangement  of  Head  Gearing,  by  means  of  which  Spindle  Movements  are  controUed 

N  on  slotted  spindle  0.  Thus  in  position  D.  center  spindle  H 
is  driven,  while  iu  position  D',  top  spindle  K  and  slotted  spin- 
dle 0  are  driven. 

In  a  similar  manner,  gear  C  has  two  posi- 
tions. In  the  position  shown,  it  drives  front 
spindle  P  through  gear  Q  and  also  slotted 
spindle  R,  which  is  connected  with  P  through 
gears  S.  T  and  U.  In  position  C,  center  spin- 
dle H  only  is  driven  through  gear  G. 

It  will  be  seen  that  in  the  position  shown, 
with  the  slip  gears  at  C  and  D,  spindle  H, 
slotted  spindle  R  and  front  spindle  P  are  be- 
ing driven.  This  is  the  combination  used  for 
the  horizontal  transmission  case.  For  the 
vertical  case,  the  slip  gears  are  changed  to 
position  C  and  D',  driving  top  spindle  E.  slot- 
ted spindle  0  and  center  spindle  H.  The 
three-step  cone  pulleys  provide  three  changes 
of  speed  for  each  head. 

The  gear-box  gives  four  changes  of  feed; 
the  construction  is  shown  in  Fig  3.  Motion 
is  received  by  shaft  V,  which  is  provided  in- 
side the  casing  with  two  gears,  one  of  39  and 
the  other  of  52  teeth,  as  shown.  On  the  inter- 
mediate shaft  W  is  mounted  the  double  gear 
X,  either  end  of  which  may  be  engaged  with 
the  corresponding  gear  on  shaft  Y  by  ma- 
nipulating one  of  the  handles  shown  at  the 
front  of  the  easing.  At  the  other  end  shaft 
W  carries  a  similar  double  gear  T,  either 
side  of  which  may  be  thrown  into  engage- 
ment with  the  mating  gears  on  shaft  Z  by 
the  operation  of  the  second  lever  on  the 
front  of  the  casing.  Four  speeds  may  thus  be  given 
shaft  Z  for  each  speed  of  shaft  V.  by  the  manipulation  of 
the  two  levers  of  each  gear-box.     The  feed  is  through  a  rack 


The  multiple  spindle  drill  made 
by  the  Moline  Tool  Co.,  of  Moline, 
111.,  is  unique  in  a  number  of  par- 
ticulars, especially  in  the  close- 
ness of  spindle  spacing  permitted 
by  the  construction,  the  wide 
range  of  horizontal  adjustment 
provided,  and  the  ingenious  ar- 
rangement of  the  drive.  These 
characteristics  are  well  illustrated 
in  the  special  drill  of  recent  de- 
sign shown  herewith. 

The  cross-rail  at  the  top  of  the 
machine    is    provided    with    ways 
along   which    the   narrow   spindle 
heads  are  adjusted.   Journal  bear- 
ings  are   placed   at   each   end  for 
supporting    a    spiral    gear    which 
extends  the   full  -length  of  the  ways.     This   spiral   gear  has 
further  support   besides  that   given   by   the   journals,   having 
a  continuous  bearing  on  its  outside  diameter  in  a  seat  formed 


A  Fifty-eight  Spindle  DriU.  permitting  Unusually  Close  Spacing 

to  in  the  cross-rail.  The  heads  are  of  steel  to  give  them  the 
required  strength  and  stiffness  in  the  very  narrow  width 
allowed  them.     The  spindles  are  of  tool  steel,  ground  to  size, 
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flnd  niii  in  broiizo  bushings.  They  are  provided  with  ball 
thrust  bearings.  The  lower  bushing  Is  threaded  to  give  a 
vertical  adjustment  accommodating  different  lengths  of  drills. 
These  heads  are  but  %  Inch  thick  and  may  be  brought  close 
up  Into  contact  vi'lth  each  other,  so  that  the  minimum  spac- 
ing possible  Is  %  Inch. 

The  table  is  mounted  on  brackets  glbbed  to  ways  on  the 
face  of  the  housings  at  each  end  of  the  machine.  The  feed  is 
by  a  rack  and  pinion  movement.  The  pinion  teeth  are  cut 
directly  in  the  heavy  feed  shaft  shown.  In  the  particular  case 
here  illustrated,  hand  feed  only  is  provided,  being  applied  by 
a  pilot  wheel  connected  to  the  shaft  by  worm-gearing.  Power 
feed  will  be  furnished  when  desired.  The  table  Is  counter- 
weighted,  and  a  stop  is  provided  for  Its  vertical  movement, 
thus  limiting  the  depth  of  holes  drilled. 

In  the  machine  here  Illustrated,  fifty-eight  spindles  are  pro- 
vided, but,  of  course,  only  as  many  of  these  will  be  furnished 
as  are  required  by  the  purchaser.  The  adjustment  range  gives 
a  minimum  of  %  inch  and  a  maximum  of  5  feet.  The  ma- 
chine is  intended  for  light  drilling  particularly,  but  where 
comparatively  few  spindles  are  used  drills  as  large  as  5/16 
inch  may  be  employed. 


IMPROVEMENTS  IN  KINKEAD  SHAFT 

LEVELING  APPARATUS 

In  the  June,  1909,  issue  of  Machinery,  we  illustrated  a  line 

of  shaft  leveling  apparatus  made  by  the  Kinkead  Mfg.  Co.,  7 

Water  St.,  Boston,  Mass.    This  apparatus  consists  essentially 

of  a  special  archi- 
tect's level,  a  port- 
able target  hung 
irom  the  shafting 
to  be  lined  up,  and 
a  fixed  target  at- 
tached to  a  wall  or 
other  convenient 
permanent  support. 
A  line  is  estab- 
lished between  the 
level  at  one  end 
and  the  fixed  tar- 
get at  the  other. 
The  portable  tar- 
get is  moved  along 
the  shafting,  to 
successive  locations 
near  each  of  the 
hangers,  in  turn. 
Error  in  alignment 
is  noted  through 
the  telescope  of  the 
level  by  direct 
reading  on  notched 
graduations  provid- 
ed in  the  target. 
The  method  of  do- 
ing this  is  given  in 
detail  in  the  arti- 
cle referred  to, 
and  will  not  be  en- 
larged on  here. 
The  makers  o  f 
this  device  have  recently  provided  attachments  and  improve- 
ments which  enlarge  its  range  and  Increase  its  convenience, 
particularly  in  the  aligning  of  shafting  located  in  other  posi- 
tions than  the  usual  one  of  suspension  from  the  ceiling.  The 
various  attachments  and  methods  of  using  them  are  Illus- 
trated in  Figs.  1  to  4,  inclusive. 

Fig.  1  shows  a  difficulty  occasionally  met  with.  In  this 
case,  owing  to  the  location  of  machines  or  other  obstructions, 
It  Is  Impossible  to  run  a  straight  line  directly  beneath  the 
shafting,  so  offsetting  the  line  has  to  be  resorted  to.  In  this 
case  a  special  offset  fixture  Is  provided,  as  shown,  with  an 
adjustable  counterweight  which  Is  used  to  bring  the  device 
Into  plumb  In  the  vertical  position.  The  vertical  plumb-bob  is 
■u.ied  as  In  the  regular  apparatus  to  determine  when  this  ver' 
tlca)  position  has  been  obtained. 


Slachlnery,y.V. 


Fig,  1.    Running  a  Line  around  Obstructtona 


Occasional  cases  are  found  in  which  shafting  is  laid  in  pits 
or  beneath  the  floor.  Provision  for  lining  up  shafting  tlius 
located  is  shown  in  Pig.  2.  Here  the  portable  target  Is  re- 
versed, being  supported  in  this  upright  position  by  an  adjust- 
able leg  at  the  side,  as  shown.  The  plumb-bob  also  has  to  be 
reversed,  of  course,  being  hung  fr6m  the  target  itself. 

For  shafting  located  in  pillow  blocks  on  piers,  the  arrange- 
ment shown  in  Fig.  li  is  employed.  This  is  preferable  to  the 
vertical  arrangement  shown  in  Fig.  2  since  this  shafting  Is 
usually  very  heavy  and  the  pulleys  on  it  large,  .and  the  hori- 
zontal position  enables  the  operator  to  work  from  the  floor. 
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Fig.  2.     Lining  up  Shafting  carried  in  a  Pit 

The  spirit  level  is  attached  to  the  face  of  the  target  by  means 
of  a  special  casting  designed  for  the  purpose.  The  target  Is 
supported  by  means  of  the  rod  shown,  on  which  the  adjustable 
thumb-screw  rests. 

It  is  common  in  a  great  many  industries  to  arrange  ma- 
chines on  benches,  and  drive  them  from  a  lineshatt  beneath. 
For  such  work  the  arrangement  shown  in  Fig.  4  may  be  em- 
ployed. The  portable  target  is  mounted  in  fixtures  which 
bring  it  at  right  angles  with  the  clamping  mechanism  and 
bring  it  In  a  suitable  place  for  working  the  architect's  level 
and  the  fixed  target. 

All  the  various  arrangements  described  provide  tor  the  accu- 
rate locating  of  both  the  level  and  the  fixed  target  in  posi- 
tions convenient  to  the  operator,  and  by  means  which  permit 


Plff.  3.    Application  to  SbafUng  carried  on  PUlow  Blocks 

of  the  accurate  alignment  of  the  shafting.  It  will  be  remem- 
bered In  connection  with  the  former  description  that  the  jaws 
for  gripping  the  shafting  are  so  designed  thlit  they  will  clasp 
varying  diameters  without  making  any  dlltercnce  In  the  dis- 
tance from  the  center  line  to  the  center  of  the  target,  as  thoy 
iiutouiiilic-illy  compensate  for  changes  of  dlanieler. 
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This  equipment  will  be  found  useful  in  other  -sx'ays.  It  may 
be  employed  for  running  lines  of  shafting  through  walls,  or 
for  setting  up  counter-  or  jack-shaits.  It  is  also  applicable  to 
such  jobs  as  the  grading  of  steam  and  water  pipes,  the  set- 
ting up  of  machinery,  and  the  common  problems  in  surveying 


An  improvement  recently  incorporated  in  the  design  of  this 
machine  is  shown  applied  to  the  lathe  in  Pig.  1;  it  is  illus- 
trated in  detail  in  Fig.  2.  The  improvement  consists  in  do- 
ing away  with  the  countershaft,  by  making  the  reversing 
mechanism  a  part  of  the  headstock  drive.  This  is  located  on 
the  driving  shaft  and  consists,  as  shown  in  Fig.  2,  of  three 
bevel  gears  and  two  friction  clutches,  together  with  a  lever 
for  operating  them. 

One  bevel  gear,  A.  is  mounted  on  the  hub  of  the  driving  pul- 
ley B.  and  when  this  is  engaged  to  the  driving  shaft  by  clutch 
C.  a  forward  movement  is  given  to  the  spindle  through  driving 
shaft  D.  For  reversing  the  spindle,  clutch  C  is  disengaged 
and  E  is  engaged,  so  that  the  spindle  movement  in  the  oppo- 
site direction  Is  transmitted  through  gears  A.  F  and  G.  These 
bevel  gears  transmit  power,  it  will  be  seen,  only  \\hen  the 
shaft  is  reversed  for  threading  or  similar  work.  The  lever 
for  operating  this  reversing  mechanism  is  located  on  and 
travels  with  the  apron,  so  that  no  matter  how  long  the  lathe 
bed  may  be,  the  operator  always  has  immediate  control  of  the 
starting,  stopping  and  reversing  of  the  lathe  spindle. 

With  this  reversing  mechanism,  the  countershaft  becomes 
unnecessary,  thus  saving  the  two  pulleys,  shaft,  clutches  and 
hangers  usually  required  when  using  a  double  friction  coun- 
tershaft. Whenever  it  is  convenient,  the  lathe  may  be  located 
underneath  line-shafting  and  belted  directly  to  it. 


Fig.  4.    Special  Attachments  for  Lining  up  Sbaftlng  Mounted  under  the  Bench 

met  with  around  manufacturing  plants.  This  apparatus  is 
now  in  use  In  many  large  and  important  mills  and  manufac- 
turing establishments.  It  has  been  found  that  the  accurate 
testing  and  maintenance  of  alignment  in  line  shafting  results 
in  a  surprisingly  large  saving  of  power,  and  the  consequent 
avoidance  of  much  trouble  and  expense. 


PRENTICE  12-INCH  GEARED   HEAD  REVERS- 
ING LATHE 

The  Prentice  Bros.  Co.,  of  Worcester,  JIass.,  has  built  for  a 
number  of  years  a  geared  head  high-speed  lathe,  which  has 
come  into  extensive  use.  The  headstock  provided  with  this 
lathe  gives  eight  spindle  speeds,  any  of  which  may  be  ob- 
tained while  the  lathe  is  in  motion,  since  the  changes  are 
made  by  means  of  friction  clutches  of  special  design,  operating 
without  shock  or  danger  to  the  gears.     The  arrangement  is 
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Pig.  1.    Geared-head  Prentice  Lathe  wath  Reversing  Mechanism  Incorporated 

such  that  it  is  impossible  to  engage  two  conflicting  gear  ratios      feed  to  another. 

at  the  same  time.     The  advantages  of  a  constant  speed  pulley 

drive  of  this  kind  are  now  well  understood,  in  the  matter  of 

giving  a  constant  belt  horsepower  at  any  speed  throughout  the 

whole  range.     On  this  12-inch  swing  machine,  the  belt  has  a 

capacity  for  about   10  horsepower   when  the  countershaft   is 

speeded  at  the  proper  rate  of  400  revolutions  per  minute. 


Fig.  2.    Arrangement  of  Gearing  and  Clutches  for  Reversing 

This  construction  also  has  advantages  in  the  application  ot 
motor-drive  to  the  lathe;   the  only  additional  mechanism  that 
has  to  be  furnished  in  this  case  is  the  motor  itself.     This  is 
mounted  on  a  bracket  which  is  bolted  to  the  rear  side  of  the 
head-end  cabinet  leg.     The  motor  is  bolted 
directly  to  the  driving  pulley  of  the  lathe. 
Provision  is  made  for  adjusting  the  height 
of  the  bracket  and  the  tightness  of  the  belt. 
One    of    the    greatest    objections    to    motor- 
driven  lathes  in  the  past  has  been  the  delay 
in  obtaining  the  motors.     This  construction 
will    do   away    with   practically   all    trouble 
from  this  source,  as  any  standard  type  may 
be  used. 

As  mentioned,  the  lathe  is  practically  of 
the   same   mechanical   design   as   those   pre- 
viously built.     It  has,   however,  been   rede- 
signed throughout  with  the  idea  of  making 
it  heavier  and  capable  of  more  severe  serv- 
ice.     The    carriage    is    rigid,    with    an    un- 
usually stiff  bridge,  has  a  long  bearing  on 
the  Vs  and  is  gibbed  to  the  bed.     The  end 
thrust    of   the    spindle    is   taken   by   a    step 
bolted  to  the  end  of  the  headstock  and  en- 
tirely  independent   of   the   spindle   bearing. 
.\  gear  mechanism  is  furnished  which  per- 
mits   the    instantaneous    change    from    one 
There  are  -14  ratios  available  for  screw  cut- 
ting, ranging  from  4  to  60  threads  per  inch.     The  index  plate 
provided  makes  these  changes  so  simple  that  an  inexperienced 
hand  can  operate  the  mechanism  without  danger  of  mistake. 
An  automatic  stop  to  the  feed  is  provided,  which  disengages 
a  clutch  on  the  feed  rod  at  any  desired  length  of  cut. 


Large  and  small  faceplates,  center-rest  and  follow-rest,  and 
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tlu>  requireil  wn-ni-lu'S,  arc  siipiilird  with  each  lathe.  When 
spcoiflod,  the  makci-s  will  supply  at  extra  cost,  taper  attacU- 
nu'iit.  coiinterahat't  (oither  of  tho  tight  or  loose  pulley  styles) 
and  electric  motor  attachment  of  any  style  or  make  of  motor. 
The  net  weight  of  the  mailiine  with  a  G-foot  bed  is  2,065 
pounds. 


CBLFOR  TAPER  SHANK  TWIST  DRILL 

The  Celfor  'Pool  Co.,  of  Buchanan,  Mich.,  has  for  some  timo 
past  been  supplying  a  drill  made  from  a  Hat  bar  of  high- 
speed steel.  These  drills  are  twisted  while  hot  in  especially 
designed  machines.  The  resulting  form  has  an  increase^  of 
torsional  strength  of  nearly  50  per  cent  over  that  of  the  flat 
bar  from  whicli  it  is  made. 

This  drill  has  previously  been  left  with  the  flat  tang,  and 
so  has  required  a  special  form  of  drill  chuck.  The  manufac- 
turers are  now,   however,  furnii^hing  it  with  standard  Morse 


Celfor  Drill,  Twisted  from  Flat  Stock,  and  set  in  Taper  Shank 

tapers,  so  that  they  can  be  used  in  the  drill  press  spindle 
directly.  The  drills  themselves,  which  are  unchanged,  are 
set  into  these  taper  shanks.  The  taper  is  one  size  larger  than 
the  standard  employed  for  twist  drills,  so  that  ample  driving 
power  is  assured,  avoiding  the  difRculties  met  with  in  the 
failure  of  the  tang  on  high  duty  work.  As  compared  with 
the  standard  twist  drill,  the  Celfor  type  is  nearly  twice  as 
thick  through  the  center,  and  has  nearly  60  per  cent  more 
clearance  space  for  the  escape  of  chips.  This  results  In  re- 
quiring less  operating  power,  owing  to  the  relief  from  the 
clogging  of  the  chips  in  a  deep  hole.  The  drills  are  accu- 
rately finished,  being  milled  and  ground  in  accordance  with 
the  best  practice  for  such  work. 


MOLINE  CONTINUOUS  SIX- SPINDLE  PIN  DRILL 

The  machine  shown  herewith  is  mfide  by  the  Moline  Tool 
Co.,  :Moline,  111.  It  is  designed  especially  for  the  rapid  and 
economical  drilling  of  cotter  holes  in  brake  pins,  or  for  any 


Slx.aplndle  Drill  with  Shifting  Work-holding  Fixture 

Other  similar  work.  Us  special  features  me  tlie  provision  of 
an  adjustable  jig  for  holding  pins  of  different  diameters  and 
different  lengths  with  precision,  and  also  the  arrangement 
for  inserting  and  removing  one  set  of  parts  while  the  others 
are  being  drilled.  The  madilning  operation  is  thus  practically 
continuous. 


The  jig  has  twelve  stations,  while  the  machine  has  but  six 
spindles.  The  operator  places  the  pins  to  be  drilled  In  every 
alternate  station  of  the  jig,  which  he  then  slides  endwise  to 
bring  beneath  the  drill  spindles,  after  which  he  starts  the 
feed.  While  these  are  being  drilled,  the  operator  removes  the 
work  from  the  other  stations  and  fills  them  again,  ready  to  be 
shifted  in  their  turn  under  thc^  spindles  as  soon  as  the  first  lot 
is  completed.  The  feed  mechanism,  as  will  be  seen,  is  effected 
by  a  cam  movement,  so  that  the  work-table  drops  Instantly 
when  the  holes  are  drilled  through.  This  movement  is  con- 
tinuous, although  it  can  be  thrown  out  and  the  table  lowered 
by  hand  if  desired.  There  Is  an  adjustable  stop  under  the 
table  so  that  it  drops  only  tar  enough  for  the  jig  bushings 
to  clear  the  drills.  This  can  be  dropped  out  of  position  and 
the  table  lowered  clear  down. 

The  spindle  drive  and  the  spindle  head  construction  is  along 
the  lines  of  the  regular  multiple  spindle  drills  made  by  this 
firm,  and  illustrated  in  con- 
nection with  the  fifty  eight 
spindle  drill  described  else- 
where in  this  number.  The 
spindles  have  ball  thrust 
bearings  and  vertical  adjust- 
ment for  different  lengths  of 
drills.  The  machine  is  fur- 
nished with  or  without  pump 
tank,  piping,  jigs  and  chucks. 
It  may  be  used  as  a  regular 
six-spindle  adjustable  drill 
when  the  special  jig  is  re- 
moved. 


TEN-INCH   FLOOR 
DRILL 

The  bench  sensitive  drill 
press  made  by  the  Rockford 
Lathe  &  Drill  Co.,  of  Rock- 
ford,  111.,  and  described  in  the 
department  of  New  Machin- 
ery and  Tools  of  our  number 
of  November,  1909,  is  now 
furnished  by  the  makers  as  a 
floor  machine.  The  accom- 
panying illustration  shows  it 
so  arranged.  It  will  be  fur- 
nished with  or  without  coun- 
tershaft. It  is  provided  with 
a  belt-tightener  and  endless 
belt  as  shown.  A  tool-pan  Is 
mounted  on  the  column, 
which  does  not  appear  in  the 
engraving. 

The  spindle  is  17  inches 
long  and  %  inch  diameter.  It 
is  provided  with  a  lever  feed  of 
face  of  8  by  S  inches  and  a  vertical  adjustment  of  9  inches. 
The  greatest  distance  from  the  spindle  to  the  table  is  12 
inches.  The  driving  pulley  on  the  countershaft  is  5  inches 
in  diameter,  1%-inch  face,  and  should  run  550  revolutions  per 
minute. 

The  advantages  of  the  swlveling  and  tilting  table  and  ad- 
justable gage,  furnished  with  this  machine,  have  been  de- 
scribed in  connection  with  previous  designs. 


Ten-Inch  Sensitive  Floor  Drill 


inches.    The  table  has  a  sur- 


FRITZ  "IDEAL"  DRAFTING  TABLE 
The  Fritz  Mfg.  Co.,  of  60  Alabama  St.,  Grand  Uapids.  Mich., 
builds  a  line  of  drafting  tables  designated  as  the  "Ideal," 
which  is  intended  to  meet  the  demand  of  draftsmen,  students, 
etc.,  who  need  a  good  piece  of  furniture  at  a  reasonable  price. 
The  construction  is  designed  to  be  strong,  durable  and  un- 
usually rigid. 

The  standards  are  slotted  and  I  lie  cross-lmr  Is  tenoned  Into 
the  slot.  The  cross  bar  is  bored  its  full  length  for  a  rod, 
carrying  a  hand  nut  at  one  end,  by  means  of  which  the  legs 
are  clamped  In  place.     By  loosening  this  adjiislmenl  the  (nblo 
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may  be  raised  or  lowered.  When  the  nut  is  turned  up,  the 
table  is  held  firm  and  rigid  and  does  not  allow  the  slightest 
Yibration.  The  table  can  be  tilted  from  a  vertical  to  a  hori- 
zontal position.  This  is  effected  by  metal  slides  and  braces. 
After  the  adjustment,  it  is  clamped  at  both  sides  by  a  sin- 
gle thumb-nut  at  the  right-hand  side. 


A  Ri^d  and  Inexpensive  Drafting  Table 

When  desired,  a  carefully  finished  tool  cabinet  will  be  fur- 
nished. This  cabinet  is  provided  with  two  drawers,  the  upper 
one  of  which  may  be  drawn  out  to  be  used  as  a  tray.  These 
drawers  are  6  by  20  inches;  the  upper  one  is  two  inches  deep, 
and  the  lower  three  inches  deep,  inside  measurement. 


Dividing-  Mechanism 
It  is  evident  that  the  most  important  feature  of  any  dividing 
head  is  the  dividing  mechanism,  and  a  large  diameter  of  the 
worm-wheel  is  essential  for  accuracy.  The  usual  method 
employed  for  maliing  the  worm-wheel  of  large  diameter  is  to 
mount  it  at  the  extreme  end  of  the  spindle,  practically  outside 
of  the  main  frame.  This  method,  however,  is  objectionable 
because  it  brings  the  worlcing  strain  on  one  end  of  the  spindle, 
and  the  worm-wheel  casing  is  in  the  way  when  work  is  to  be 
done  close  to  the  head.  On  the  dividing  head  shown  in  the 
illustrations,  the  worm-wheel  is  mounted  centrally  inside  of 
the  head,  between  the  front  and  rear  spindle  bearings.  It  is 
pressed  on  the  spindle  and  keyed,  thus  insuring  a  positive 
movement  of  the  spindle  when  the  wheel  is  engaged  by  the 
worm.  The  angular  position  has  been  adopted  for  the  worm- 
shaft.  It  is  at  an  angle  of  36  degrees  with  the  horizontal, 
which  brings  the  point  of  contact  of  worm  and  worm-wheel 
correspondingly  around  at  an  angle  with  the  vertical.  This 
arrangement  makes  it  possible  to  increase  the  diameter  of  the 
worm-wheel  because  the  angular  position  of  the  worm-shaft 
and  index  plates  avoids  interference  of  the  latter  with  the 
table.  In  the  head  of  lOii.  inches  swing,  the  diameter  of  the 
worm-wheel  is  5^4  inches,  and  in  the  head  of  13%  inches 
swing,  the  diameter  is  6%  inches.  Fig.  2  shows  the  rotating 
arm  or  block  with  the  spindle  and  worm-wheel  in  place,  and 
Fig.  3  the  spindle  and  worm-wheel  assembled.  In  Fig.  4  is 
shown  a  horizontal  and  vertical  section  of  the  dividing  head, 
giving  a  general  idea  of  its  design. 


Fig.  1.     New  Type  of  Universal  Dividing  Head,  brought  out  by  the  Kempsmith 
Manufacturing  Co.,  MU-waukee,  Wis. 


Fig.  2.     Rotating  Block  of  Kempsmith 
Dividing  Head 


The  frame  of  the  table  is  of  hard  wood.  The  top  is  ordi- 
narily made  of  soft  wood,  but  for  the  smallest  size  (22  by  30 
inches  it  will  be  furnished  in  hard  wood  if  desired.  Four 
sizes  are  made,  ranging  up  to  37  by  4S  inches. 


KEMPSMITH  NEW  UNIVERSAL  DIVIDING 
HEAD 

One  of  the  most  important  accessories  used  with  a  milling  ma- 
chine is  the  universal  dividing  head,  and  many  considerations 
must  be  taken  into  account  in  its  construction.  The  dividing 
head  is  used  frequently  and  on  greatly  varying  classes  of 
work,  and  the  work  done  must,  as  a  rule,  be  accurate.  It  is, 
therefore,  necessary  that  the  dividing  head  be  carefully  de- 
signed and  accurately  made;  at  the  same  time  it  must  be  of 
such  construction  that  the  requisite  strength  is  provided.  The 
accuracy  must  be  preserved,  facilities  for  proper  adjustments 
must  be  included,  and  when  in  use  it  must  be  convenient  to 
handle  and  operate,  as  well  as  universal  in  its  scope. 

An  improved  universal  dividing  head  as  illustrated  in  the 
accompanying  half-tone.  Fig.  1,  has  recently  been  brought 
out  by  the  Kempsmith  Mfg.  Co.,  Milwaukee,  Wis.  In  the  design 
-of  this  dividing  head  the  various  considerations  referred  to 
above  have  been  given  due  attention.  The  dividing  head  is 
substantial  and  compact  in  its  construction,  and  there  is  a 
notable  absence  of  complicated  mechanism. 


As  will  be  seen,  the  worm  is  in  one  piece  with  the  worm- 
shaft,  which  is  mounted  in  a  long  bearing  extending  up  to  the 
shoulder  formed  by  the  worm  itself.  This  arrangement  pro- 
vides for  a  strong  bearing  support  close  to  the  point  of  con- 
tact between  the  worm  and  the  worm-wheel.     The  worm  runs 


Fig.  3.     Dividing  Head  Spindle  and  Worm-wheel  Assembled 

in  oil,  the  oil  pocket  being  shown  in  Fig.  3  and  in  the  vertical 
section  of  Fig.  4.  An  outside  adjusting  screw  is  provided  by 
means  of  which  the  wear  between  the  worm  and  worm-wheel 
is  taken  up.  This  adjustment  is  in  a  straight  line,  perpen- 
dicular to  the  axis  of  the  worm-wheel,  and  thus  preserves  the 
alignment  and  accuracy,  even  after  repeated  adjustments. 
When    direct   rapid   indexing   is   required,   the   worm   can  be 
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easily  disenfeaged  from  the  worm-wheel.  The  arrangement 
for  disengagement  Is  entirely  Independent  of  the  adjustment, 
so  that  this  latter  Is  not  disturbed.  Another  advantage  of  the 
disengagement  Is  that  when  tightening  the  nut  on  arbors  put 
Into  the  spindle,  the  worm-wheel  toeth  do  not  take  the  stress. 

Range  of  Index  Plates 
Two  index  plates  are  regularly  furnished,  providing  divi- 
sions for  all  numbers  up  to  GO,  and  for  all  even  numbers  and 
all  multiples  of  5  up  to  120,  and  a  very  liberal  number  of  divi- 
sions between  120  and  400.  Three  speelally  high  number 
index  plates  can  also  be  furnished,  providing  1 22  additional 
divisions  between  61  and  400.  These  plates  include  all  divi- 
sions up  to  200,  which  are  not  obtained  by  the  standard  Index 
plates.  The  arrangement  of  mounting  the  index  plate  at  an 
angle  permits  of  still  larger  plates  being  used,  it  for  any  ex- 
tremely special  case  this  should  be  required,  without  it  being 


Fig.  4.    Horizontal  and  Vertical  Sectlone  of  Dividing  Head 

necessary  to  increase  the  swing  of  the  dividing  head  to  pro- 
vide room  for  the  larger  plate. 

The  index  handle  is  mounted  directly  on  the  worm-shaft  as 
shown  in  Fig.  5,  so  that  its  movements  are  directly  transferred 
to  the  worm-wheel,  leaving  no  chance  for  error  or  inaccuracy 
through  a  train  of  gears.  The  angular  location  of  the  index 
plate  makes  it  much  easier  for  the  operator  to  see  it  clearly 
when  indexing,  because  it  is  directly  in  his  line  of  vision  as 
he  stands  in  his  natural  operating  position.  It  is  not  required 
that  he  sloop  down,  as  in  the  case  when  the  index  plate  is 
vertical. 

Direct  indexing  is  easily  accomplished  with  the  worm  and 
worm-wheel  disengaged.  A  plunger  engages  a  circle  of  holes 
In  the  front  of  the  worm  wheel,  as  shown  in  the  vertical  sec- 
tion of  Pig.  4.  The  spindle  is  graduated  correspondingly  on 
the  front  of  the  shoulder,  so  that  the  movements  can  be  easily 
determined.  This  quick  Indexing  Is  valuable  for  small  num- 
bers of  divisions — for  example,  when  milling  hexagons,  or  the 
flutes  In  taps  or  reamers. 


Spindle  and  Rotatlngr  Block 

The  spindle  Is  of  liberal  diameter  and  is  mounted  In  taper 

bearings  provided  with  a  simple  but  efTicient  locking  device, 

as  indicated  by  the  clamping  bushing  in  the  horizontal  section 

in  Pig.  4.     The  taper  hole  and  the  threaded  nose  on  the  index 


Fig.  6.    Worm  and  Worm-shaft  with  Index  Handle 

head  spindle  are  the  same  as  on  the  main  spindle  of  the  mill- 
ing machine  with  which  the  dividing  head  is  regularly  fur- 
nished. Thus  all  tools  are  interchangeable  between  the  main 
spindle  and  the  dividing  head.  A  large  hole  runs  clear 
through  the  spindle.  The  rear  end  is  arranged  to  receive  an 
extension  stud  which  is  used  when  the  spindle  is  geared  dl- 
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Fig.  6.    Dividing  Head  arranged  for  Spiral  Milling 

rectly  to  the  feed-screw.  This  arrangement  is  used  when  cut- 
ting spirals  of  very  short  leads  as  will  be  mentioned  later. 
This  stud  is  shown  In  place  in  Fig.  3.  The  rotating  block 
which  carries  the  spindle  is  capable  of  swinging  through  an 
arc  of  150  degrees,  from  10  degrees  below  the  horizontal  to  50 
degrees   beyond   the   perpendicular.     It   is   firmly   clamped    in 


Fig.  7.    Feod-flcrew  Geared  Directly  to  Index  Head  Spindle 

^^llatever  position  set  by  means  of  two  large  holts  with  hexagon 
heads  placed  in  the  rear  of  the  head. 

Chanere  Gears  for  Spiral  Milling 
Twelve  change  gears  are  furnished  with  the  dlvUling  head 
for  spiral   milling.    The  change  gear  bracket  Is  quickly  at- 
tached or  removed.     The  drive  from  the  change  gearing  to  tUo 
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■n-orm-wheel  is  through  two  miter  gears,  one  bsing  on  the  same 
stud  as  the  last  gear  in  the  change  gear  train,  and  the  other 
being  attached  directly  to  the  index  plate.  In  Fig.  6  is 
shown  the  dividing  head  arranged  with  a  train  of  change  gears 
in  the  usual  manner  for  cutting  a  spiral,  the  work  in  this 
case  being  a  spiral  milling  cutter  three  inches  in  diameter, 
IS  teeth,  with  4S-inch  lead  of  spiral.  When  the  lead  is  less 
than  1%  inch,  the  gear  ratios  become  so  high  that  too  much 


on  the  master  plate  is  0.002  inch.  The  average  is  less  than 
one-half  of  this.  The  master  plate  is  11  inches  in  diameter 
and  the  worm-wheel  for  the  10%-inch  swing  head,  5^4  inches, 
as  already  mentioned;  hence  errors  on  the  master  plate  are 
correspondingly  reduced  on  the  worm-wheel  proper. 

The  Tail-stock 
The  tail-stock  is  of  the  side  center  type  and  is  shown  in 
Fig.  9.  The  center  is  set  into  the  tail-stock  at  an  angle  so  that 
the  actual  center  is  within  %  inch  of  the  inner  side  of  the  tail- 
stock  ai;d  within  %  inch  of  the  top.  This  arrangement  is  of 
great  importance  as  it  provides  for  clearance  tor  cutters  and 
makes  it  possible  to  use  much  larger  cutters  on  many  classes 
of  work  than  would  otherwise  be  possible.  This,  again,  often 
effectually  increases  the  output  of  the  machine  in  such  in- 
stances. The  center,  by  a  special  arrangement,  as  indicated 
in  Fig.  9,  is  firmly  fixed  in  the  tail-stock,  and  a  rapid  and 
easy  adjustment  is  provided.  A  rack  and  pinion  furnish 
means  by  which  it  can  be  elevated  for  milling  tapers,  after 
which  it  can  be  tilted  and  clamped  in  alignment  with  the 
work. 


Fig    8.    Testing  the  Worm-wheel 

power  is  consumed  in  transmission  and  tliess  leads,  therefore, 
cannot  be  cut  in  the  usual  manner.  A  very  interesting  method 
is,  therefore,  used  for  short  leads,  in  that  the  gear  train  is 
led  directly  from  the  feed-screw  to  the  dividing  head  spindle, 
as  already  mentioned,  the  extension  stud  being 
provided  on  the  spindle  for  this  purpose.  A  gear- 
ing arrangement  of  this  kind  is  shown  in  Fig.  7, 
which  also  shows  the  use  of  the  universal  mill- 
ing attachment  when  the  angle  between  the  cut- 
ter and  the  v  ork  is  greater  than  that  which  can 
be  obtained  through  the  swiveling  table.     In  the 


NATIONAL  QUADRUPLE-SPINDLE 
BOLT  CUTTER 

The  National  Machinery  Co..  of  Tiffin,  Ohio,  is  building  the 
four-spindle  bolt  cutter  illustrated  herev.ith.  This  is  provided 
with  the  makers'  standard  opening  die  and  is  built  in  several 
different  sizes.  The  convenient  design  of  this  machine  makes 
it  possible  for  a  workman,  where  the  thread  is  of  reasonable 
length,  to  feed  all  four  spindles  with  as  little  loss  of  time  as 
when  handling  the  ordinary  single  or  double  spindle  bolt  cut- 
ters. A  patented  single  lever  vise  and  carriage  movement  is 
used,  which  enables  him  to  control  the  carriage  and  the  grip- 
ping of  the  work  with  a  single  lever.  This  is  operated  with 
the  left  hand,  leaving  the  right  hand  free  for  placing  and  re- 


Fig.  9.    TaUstock  of  Kempsmith  Dividing  Head 

charts  which  accompany  the  dividing  head,  the  gears  required 
for  leads  from  0.120  to  1.500  inch  are  given  fcr  direct  gearing, 
and  for  leads  from  1.550  to  100  inches  for  gearing  in  the  ordi- 
nary manner. 

Testing  the  Worm-'wheel 

The  method  employed  in  testing  the  accuracy  of  every  tooth 
in  the  worm-wheel  may  be  of  interest,  and  is  shown  in  Fig.  S. 
The  master  plate  is  mounted  in  the  spindle.  This  plate  has 
40  perfect  divisions,  and,  therefore,  makes  it  possible  to  test 
the  relative  and  cumulative  error  for  the  individual  teeth.  The 
maximum  relative  error  allowed  on  the  master  plate  itself  is 
0.0005  inch,  and  the  maximum  cumulative  error  at  any  point 


National  Quadruple-spindle  Bolt  Cutter 

moving  the  work  in  the  vise.  The  machine  is  thus  particu- 
larly adapted  to  large  lots  with  comparatively  long  lengths  of 
thread. 

A  combined  automatic  and  hand  opening  and  closing  device 
for  each  head  will  be  furnished,  and  these  heads  can  be  run 
independently  or  in  unison.  The  drive  is  furnished  by  a 
three-step  cone  pulley,  placed  on  top  of  the  machine.  This 
reduces  the  floor  space,  enables  the  shaft  to  be  supported  at 
both  ends,  and  keeps  the  belt  free  from  grease  and  chips.  The 
die  heads  provided  on  the  machine  are  self-contained,  and  do 
not  depend  on  outside  mechanism  to  control  the  locked  posi- 
tion. This  makes  the  head  practically  a  solid  die  when  closed, 
insuring  accuracy  in  the  product:     The  makers'   interchange- 
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able  casp  dies  aro  used.     The  machine  has  a  forced-feed  lubri- 
cating pump,  with  adjustable  strolie  for  regulating  the  flow. 

WALKER  "SINGLE    STROKE"   SURFACE 
GRINDER 

The  aei  ompaiiyiug  engravings  illustrate  a  very  attractive 
design  of  rotary  surface  grinder  of  the  cup  wheel  type,  made 
by  the  Walker  Grinder  Co.,  Worcester,  Mass.  This  machine 
differs  from  other  cup  wheel  surface  grinders  in  that  no  re- 
ciprocating movement  is  provided  for,  the  work  being  mounted 
on  a  rotary  magnetic  chuck,  while  the  wheel  is  fed  straight 
down  against  it  until  it  has  been  finished  to  the  proper  thick- 
ness. It  thus  has  a  large  field  in  the  accurate  surfacing  and 
sizing  of  such  parts  as  piston  rings,  thrust  collars,  small  dies, 
milling  saws  and  other  work  of  a  like  nature. 

General  Design 
The  general  design  of  the  machine  comprises  a  stiff  column 
of  vertical  form,  provided  with  two  vertical  slides,  the  lower 
of  which  carries  the  rotating  wheel-spindle,  which  is  adjust- 
able for  height  to  give  the  desired  thickness  of  work;  the 
upper  or  wheel-slide  carries  the  wheel-spindle,  and  is  fed 
down  against  a  positive  stop  to  obtain  the  proper  thickness 
in  the  parts  being  ground.  A  single  pulley  drive  is  employed 
which  provides  power  for  all  the  movements  of  the  machine, 
and  makes  it  easily  adaptable  to  motor  driving.  Two  work- 
spindle  speeds  are  furnished.     The  single  lever  which  controls 


Fig.  1.    A  Rotary  Suiface  Qrinder,  provided  with  Magnetic  Chuck 

the  feeding  movement  of  the  wheel-spindle  slide  also  oper- 
ates to  control  the  starting  and  stopping  of  the  work-spindle, 
the  switching  on  or  off  of  the  magnetizing  current  for  the 
<;huck,  and  the  control  of  a  demagnetizing  current  for  elimi- 
nating the  residual  magnetism,  to  permit  the  work  to  be  re- 
moved easily  and  williout  scratcliing.  These  last  features  are 
recent  inventions  of  Mr.  Walker,  which  will  bo  described  fur- 
ther on.     Their  use,   in  combination   with  the  other  improve- 


ments  furnislied,   has  made   possible  the   rapid   manipulation 
of  the  machine,  and,  consequently,  gives  it  a  very  high  output. 

The  Driving  Mechanism 
The  details  of  the  construction  are  best  shown  in  Pig.  3, 
which  sliould  be  studied  In  connection  with  the  elevations  In 
Figs.  1  and  2.  The  tight  and  loose  driving  pulleys  are  shown 
at  A.  A  belt  shifter  is  provided  whose  handle  extends  for- 
ward to  the  operator's  working  position.    The  pulley  B,  Inside 


Fig.  2.    Machine  as  arranged  for  Wet  Grinding 

the  column,  is  connected  by  a  quarter  turn  belt  with  pulley  C 
on  a  vertical  driving  shaft,  the  upper  end  of  which  carries  a 
large  pulley  D,  belted  to  the  driving  pulley  E  on  the  wheel- 
spindle.  The  latter  has  a  long  enough  face  to  permit  the  free 
vertical  movement  of  the  wheel-slide  F  by  the  operation  of 
handle  G.  The  wheel-spindle  is  provided  with  ball  thrust 
collars  on  both  sides  of  its  lower  bearing.  Vertical  shaft  H 
is  also  connected  by  gearing  at  A',  with  drum  J.  This  gearing 
gives  a  change  of  speed  for  the  work-spindle.  Pulley  L  on  the 
latter  is  belted  to  this  drum  J  over  an  idler.  ./,  it  will  be  seen, 
is  long  enough  to  permit  the  vertical  adjustment'  of  work-slide 
M  throughout  its  whole  range. 

The  Automatic  Control  of  'Work-spindle  Drive, 
Magnetizing  Cui-rent,  etc. 

The  grinding  wheel  A'  is  brcuglit  down  to  the  work  and  is 
fed  against  it  by  the  operation  of  hand  lever  G  and  the  rack 
and  pinion  movement  connected  therewith.  Tlie  positive  stop 
which  limits  this  downward  movement  is  shown  at  0.  Thla 
wheel-slide  Is  counterbalanced  by  a  weight  Inside  the  column, 
as  shown,  so  that  when  the  handle  is  released  it  returns  to  its 
upper  position,  leaving  plenty  of  room  under  the  wheel  for 
the  easy  jilacing  and  removal  of  the  work.  The  link  and  lever 
connections  shown  at  P  connect  the  wheel-slide  F  with  a  jaw 
clutch  Inside  of  drum  ./.  disconnecting  (he  latter  from  (ho 
shaft  on   which   It   Is  mounted   when  slide  F  Is  In  the  upper 
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position.    By   this   means  the  work-spindle   is  automatically 
stopped  whenever  the  wheel  is  raised  from  the  work. 

The  automatic  control  of  the  magnetizing  current  is  effected 
by  a  switch  mechanism  enclosed  in  the  casing  shown  at  the 
side  of  the  frame  in  Fig.  1.  The  wheel-slide  carries  an  arm 
provided  with  electrical  contacts,  which  slide  over  correspond- 
ing contacts  in  the  switch  box.  In  the  lowermost  position, 
when  the  wheel  is  pressed  against  the  work,  the  direct  cur- 
rent is  flowing  through  the  chuck.  As  the  wheel  is  withdrawal, 
this  contact  is  broken  and  a  new  one  is  made,  sending  a  de- 
magnetizing current  through  the  coils  of  the  chuck.  In  the 
final  upper  position  of  the  slide,  the  chuck  is  entirely  discon- 


provision  of  the  standard  type  of  centrifugal  pump,  reservoir 
and  piping,  a  blower  at  the  lower  end  of  the  work-spindle  has 
been  furnished.  The  purpose  and  construction  of  this  is  most 
plainly  shown  in  Pig.  3,  where  it  is  shown  at  Q.  It  is  driven, 
as  shown,  by  a  direct  connected  motor,  and  exhausts  into  the 
hollow  work-spindle,  where  the  current  of  air  is  forced  through 
its  whole  length  up  into  the  interior  of  the  chuck,  through  the 
magnet  colls,  and  out  under  the  guards  into  the  water  space. 
This  current  of  air  effectively  prevents  moisture  from  getting 
Into  the  coils,  and  thus  obviates  any  difficulty  arising  from 
cross-circuits  or  other  electrical  troubles,  which  are  otherwise 
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Fig.  4.    Tool  for  Truing,  which  permits  Adjustment 
of  Carbon  to  present  Presh  Cutting  Edges 

difficult  to  avoid  where  a  flood  of  water  is  employed. 
Guard  V,  fixed  to  the  lower  slide,  and  Y.  attached 
to  the  upper  one,  keep  the  water  from  flying  over 
the  machine  and  operator. 

Truing  Device  for  the  Wheel 

One  of  the  difficulties  met  with  on  this  style  of 
grinder  is  the  use  of  the  diamond  in  truing  the 
wheel.  The  surface  of  the  wheel  must  obviously 
be  kept  true  and  parallel  with  the  chuck  face.  To 
secure  this  it  is  necessary  that  the  diamond  be 
mounted  in  a  holder  which  slides  on  the  chuck  face 
or  platen,  underneath  the  wheel.  It  will  be  seen 
that  with  this  arrangement,  the  wear  must  neces- 
sarily come  in  one  place  on  the  carbon,  resulting 
In  a  gradual  flattening  of  the  cutting  edge,  and  the 
consequent  glazing  of  the  wheel. 

Fig.  4  shows  an  improved  carbon  truer  designed 


Fig.  3.    Details  of  the  Driving  and  Feeding  Mechanism 

nected  from  the  current,  leaving  It  free  for  the  removal  of  the 

work. 

The  Work-spindle  and  its  Slide 

As  explained,  the  wheel-spindle  slide  is  brought  down  each 
time  to  a  positive  stop.  The  adjustment  for  thickness  of  the 
work  is  therefore  obtained  by  raising  or  lowering  the  work- 
spindle  slide  M,  by  means  of  the  crank  shown  at  the  side  of  this 
slide  In  Fig.  1  and  connected  with  elevating  screw  R  in  Fig.  3. 
AVhen  this  adjustment  is  once  made,  it  holds  for  successive 
operations,  except  as  it  is  affected  by  the  wear  of  the  wheel. 
For  this,  compensation  is  made  by  the  gradual  raising  of  the 
work-spindle  slide.  The  slide  is  very  long  in  proportion  to  its 
overhang,  so  that  there  is  little  elasticity  or  lost  motion. 
Special  Provisions  for  Wet  Grinding 

Fig.   2   shows   the   machine   as  arranged   for   ■^\et   grinding, 
and  Fig.  1  for  dry  grinding.    It  will  be  noted  that  besides  the 


An  Inexpensive  Outfit  for  Wire  Belt  Lacing 


to  overcome  these  objections.  In  this  device  the  stone  is  set  in 
a  shouldered  stem,  fitted  in  the  top  of  a  flat  holder.  This  stem 
is  set  at  a  considerable  angle  from  the  vertical.  With  this 
arrangement,  when  a  flat  spot  has  been  worn  on  the  carbon, 
the  stem  can  be  swiveled  slightly  and  fastened  in  a  new  posi- 
tion, thus  providing  a  means  of  obtaining  new  cutting  points 
on  the  carbon  and  a  keen  cutting  surface  on  the  grinding 
wheel.  Means  are  also  provided  for  disconnecting  the  auto- 
matic switch  so  that  both  the  magnetizing  and  the  demagnetiz- 
ing currents  are  cut  off,  allowing  the  free  manipulation  of  the 
carbon  holder  when  truing  the  wheel. 

The  diameter  of  the  wheel  is  8  Inches,  and  that  of  the  chuck 
is  10  inches.  By  reason  of  the  provision  of  the  magnetic 
chuck,  a  large  number  of  small  pieces  may  be  held  at  once, 
making  the  machine  especially  suitable  for  rapid  and  accurate 
manufacturing. 


February,  11)10 


MACHINERY 


50» 


MUMFORD  WIRE  HINGE  BELT  LACING  DEVICE 

In  the  dopartniont  of  New  Machinery  and  Tools  of  the  July, 
1000,  number  "of  Maoiiinkkt,  we  Illustrated  a  belt-lacing  device 
made  by  the  Mumford  Mfg.  and  Supply  Co.,  258  West  22nd 
St..  New  York  City.  This  device  makes  a  lacing  of  the  type  in 
wlilch  a  coil  of  wire  is  threaded  through  each  end  of  the  belt. 
When  these  coils  are  interlocked  a  raw-hide  pin  is  drawn 
between  them,  forming  the  hinged  wire  belt  lacing  which  has 
become  so  largely  used  on  account  of  its  efficiency  and  dura- 
bility. 

The  Improvements  in  the  device  consist  In  making  provision 
for  both  single  and  double  belts  and  In  avoiding  the  necessity 
for  turning  the  templet  over  for  lacing  the  opposite  ends  of 
the  belt.  The  way  in  which  these  improvements  are  made 
will  appear  from  the  description.  The  templet  is  fastened  to 
the  bench  In  any  convenient  way.  As  shown,  it  is  done  by 
staples  which  project  through  slots  in  the  plaite,  and  it  is 
locked  by  a  wire  rod  passing  through  the  staples.  The  end 
of  the  belt  is  inserted  in  the  turned-up  front  of  the  templet, 
where  it  is  held  by  lightly  driving  in  one  or  two  wire  nails 
as  shown.  The  slots  serve  to  guide  the  workman  in  making 
the  holes  with  the  awl,  and  in  threading  the  wire  through 
them  with  a  pair  of  pliers.  The  wire  lacing  is  threaded  over 
a  mandrel  placed  in  the  templet 
in  front  of  the  belt  as  shown. 

It  will  be  noted  that  the  slots 
run  right-hand  on  one  side  of  the 
center  and  left-hand  on  the  other. 
For  narrow  belts,  such  as  that 
shown  In  the  engraving,  the  belt 
may  be  doubled  back  so  that  both 
ends  are  laced  at  once,  one  of 
them  right-hand  and  the  other 
left,  allowing  the  laced  ends  to 
interlock  properly.  Wide  belts 
should  be  placed  in  the  templet 
evenly  spaced  on  each  side  of  the 
center  line,  so  that  half  of  the 
lacing  is  right-hand  and  the  other 
left-hand.  When  the  other  end 
is  placed  in  the  similarly  laced 
templet  the  other  side  up  the  two 
ends  will  interlock.  The  original 
construction  provided  right-hand 
slots   at   one   end   of   the   templet 

and     left-hand     ones     at     the     other  Dreses  screw  Machine  with  improved  Friction  Head,  Geared  Peed  and  Multiple  Stops 


ing  out  the  spindle.  These  clutches  are  powerful,  easily  ad- 
justed and  noiseless  in  operation.  The  spindle  bearings  are 
of  the  highest  grade  of  babbitt  metal,  upset  Into  their  seats. 
The  nose  of  the  spindle  is  of  an  improved  construction  which 
provides  two  blank  cylindrical  portions  each  side  of  the 
thread,  fitting  the  tliimble  or  faceplate  of  the  cliuck.  There 
is  no  bearing  on  the  thread  itself,  which  merely  serves  to 
hold  the  chuck  on  and  does  not  in  any  way  affect  the  align- 
ment. The  nose  is  made  very  short  to  bring  the  work  close 
to  the  spindle  bearing.  The  thrust  Is  taken  up  against  the 
inner  rear  housing  of  the  head,  allowing  play  in  the  front 
bearing  for  the  elongation  of  the  spindle  from  temperature 
changes.  This  also  reduces  the  overhang  and  the  length  of 
the  front  bearing,  compared  with  what  would  be  necessary  If 
the  thrust  were  taken   up  at  that  point. 

The  standard  design  of  chuck  and  stock-feeding  device  Is 
used,  but  special  attention  has  been  given  to  simplifying  the 
operating  mechanism,  and  arranging  it  for  convenient  hand- 
ling. The  operating  lever,  as  will  be  seen,  is  placed  In  a 
position  where  the  workman  can  exercise  the  greatest  force 
with  the  least  exertion.  The  split  hub  and  clamp  nut  provide 
for  changing  the  position  of  this  lever  to  agree  with  the  build 
or  strength  of  the  operator.  It  will  be  noted  that  the  thimble 
for  spreading  the  chuck  fingers  at  the  rear  end  of  the  spindle 


end,  necessitating  a  reversal  for  each  operation.  In  this  im- 
proved construction  tlie  templet  at  one  end  provides  for  sin- 
gle thickness  belts  and  for  double  thickness  at  the  other. 
The  slots  for  the  latter  are  alternately  long  and  short,  allow- 
ing for  staggered  lacing. 

While  the  device  has  a  width  of  only  6  inches,  it  may  be 
used  on  any  width  of  belt  by  shifting  from  one  position  to  an- 
other. It  Is  the  only  tool  of  its  kind  which  can  be  used  for 
a  belt  wider  than  itself.  As  previously  described,  the  equip- 
ment comprises  the  templet,  the  necessary  mandrels,  an  awl, 
pliers,  and  a  supply  of  wire  and  raw-hide  pins. 


DRESES  POWER  PEED  SCREW  MACHINE 
The  illustration  shows  a  very  complete  screw  machine  made 
by  the  Dreses  Machine  Tool  Co.,  Cincinnati,  0.  This  machine 
is  provided  with  an  automatic  chuck  and  wire  feed,  friction 
back-gears,  positive  quick-change  feed  gearing,  power  feed  for 
turret  slide,  separately  adjusted  automatic  stop  for  each  hole 
in  the  turret,  and  fine  longitudinal  adjustment  for  cross-slide. 
The  facilities  thus  provided,  in  combination  with  the  general 
excellence  of  design  and  workmanship,  produce  a  machine 
which  Rhoiild  be  well  adapted  to  a  wide  range  of  manufactur- 
ing work. 

The  heads! nek  and  bed  are  cast  In  one  piece,  and  the  design 
of  the  headstock  provides  within  Itself  for  the  adequate  pro- 
tection of  the  feed  and  back-gearing.  The  spindle  is  driven 
by  a  three-step  cone.  The  frictions  for  the  back  gears  are  of 
the  toggle-joint  type,  and  are  so  designed  that  the  entire  oper- 
ating mechanism  can  be  put  in  place  or  removed  without  tak- 


is  provided  with  steps,  which  permit  of  a  considerable  vari- 
ation in  the  diameter  of  the  stock  used  without  requiring  the 
machine  to  be  stopped  for  readjustment. 

The  turret  has  an  index  ring  of  as  nearly  the  full  diameter 
as  is  practicable.  A  long  square  gibbed  locking  bolt  holds  It 
firmly  into  position.  By  the  construction  employed,  the  wear- 
ing surface  of  the  turret  and  slide  is  not  interrupted  by  the 
locking  bolt,  and  no  particle  of  metal  from  the  wear  of  this 
member  in  its  seat  can  abrade  the  surface.  Provision  is  made 
for  taking  up  the  wear  of  the  turret  on  its  stem. 

The  turret  slide  is  provided  with  a  series  of  six  stops,  one 
for  each  hole  in  the  turret,  mounted  on  a  bracket  In  the  turret 
slide  base.  An  abutment  on  the  turret  slide  is  provided, 
which  is  shifted  from  one  of  these  stops  to  the  other  by  a  cam 
placed  on  the  bottom  of  the  turret.  This  abutment  or  stop 
dog  makes  about  one-quarter  revolution  between  the  extremes 
of  its  movement.  By  means  of  an  automatic  locking  plug.  It 
may  be  instantly  put  out  of  action  so  as  to  clear  all  six  stops. 
The  bracket  in  which  the  stop  screws  are  placed  slides  in  a 
dove-tail  on  the  turret  slide  bed.  When  the  stop  dog  strikes 
one  of  the  screws,  it  moves  this  bracket  forward,  knocking  off 
the  power  feed.  A  slight  additional  movement  can  be  given  It 
by  the  pilot  wheel  for  taking  a  finishing  cut  on  a  shoulder, 
and  for  cleaning  out  the  chip  left  by  the  tool.  A  geared  power 
feed  of  four  changes  is  placed  in  the  rear  of  the  bed,  and  the 
changes  are  controlled  by  the  small  crank-handle  shown  be- 
neath the  headstock. 

The  cuttlngoff  rest  has  a  fine  longitudinal  adjustment  on 
the  bed  by  means  of  the  handwhecl.  bevel  gears  and  adjust- 
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ing  screw  sliown.  The  cross-feed  screw  is  provided  with  a 
graduated  dial  on  the  handwheel  hub.  The  toolposts  are  of 
an  improved  design.  They  are  open  at  the  left-hand  side,  per- 
mitting them  to  be  adjusted  close  to  the  face  of  the  chuck. 
The  wedges  under  the  tools  have  a  single  dove-tail  to  keep 
them  back  in  position,  and  knurled  thumb-screws  are  provided 
for  shifting  them  to  adjust  the  tools  to  height. 

Provision  for  a  large  supply  of  cutting  oil  or  compound  is 
provided  by  the  very  deep  pan,  mounted  under  the  bed  of 
the  machine.  The  oil  reservoir  is  hinged  to  the  pan  so  that 
It  can  be  readily  cleaned.  The  inside  is  provided  with  two 
chambers,  in  the  first  of  which  the  grit  and  dirt  is  separated 
and  deposited  before  passing  into  the  second  or  supply  cham- 
ber, where  the  pump  suction  is  placed.  The  leg  at  the  small 
end  of  the  table  is  provided  with  a  hinge-joint,  so  that  the  ma- 
chine rests,  in  effect,  on  a  three-point  bearing  support,  and 
the  alignment  is  not  disturbed  by  irregularities  in  the  pull. 

The  tool  weighs  about  2,600  pounds.  It  is  built  in  three 
sizes  to  take  1,  1%  and  2%  inches  through  the  wire  feed.  The 
illustration  shows  the  l^-inch  machine. 


ONEIDA  STEEL-REINFORCED    INDEPENDENT 
CHUCK 

The  line  of  four-jaw  independent  chucks  made  by  the  Oneida 
National  Chuck  Co.,  of  Oneida,  N.  Y.,  has  recently  been  greatly 
improved  by  an  ingenious  and  inexpensive  improvement,  the 
nature  of  which  will  be  readily  understood  from  an  exami- 
nation of  Figs.  1  and  2.  This  improvement  consists  in 
furnishing  a  steel  reinforcement  for  the  cast-iron  body  of  the 
chuck,  so  located  as  to  receive  the  tensile  stress  imposed  by 
the  tightening  of  the  jaws  on  the  work,  and  at  the  same  time 


The  chuck  itself  is  of  high-grade  construction,  with  steel 
operating  screws  and  jaws  properly  tempered  and  hardened. 
The  screws,  having  a  center  bearing  for  the  end  thrust,  are 
threaded  to  the  extreme  outer  and  inner  end,  giving  the 
jaws  the  greatest  possible  capacity  for  large  diameters.  Ow- 
ing to  the  reinforcement,  it  is  possible  to  provide  a  deep  seat 
for  the  jaws  in  the  body,  giving  them  unusual  resisting  power 
to  strains  tending  to  overturn  them.  The  enlarged  bearing 
area  thus  provided  also  adds  very  materially  to  the  length 
of  the  useful  life  of  the  tool. 


Four  Spindle  Index  Head  Designed  for  Rapid  Manipulation  and 
Convenient  A(^ustnient 

Three  sizes  of  this  chuck  are  now  in  stock,  the  10  ,  12-  and 
14-inch,  and  it  is  expected  to  have  all  sizes  ready  shortly 
after  February  1.  Inasmuch  as  this  improvement  is  so  in- 
expensive as  not  to  add  to  the  cost  of  the  chuck,  its  advan- 
tages to  the  purchaser  are  obvious. 


BICKFORD  &  WASHBURN  FOUR-SPINDLE 
INDEX  CENTERS 
The  tap  and  reamer  fluting  device  herewith  illustrated  is 
made  by  Bickford  &  Washburn,  12  Chapman  Street,  Greenfield, 


^^^. 


Fig.  1.    Independent  Ctiuck,  Reinforced  for  TensUe 
Strains  witli  a  Steel  Ring 


Fig.  2.    Showing  Steel  Ring 
Cast  into  Iron  Body 


Fig.  3.    Showing  Location  of  Reinforcement  at  Screw 
Thrust  Bearing 


furnish  a  durable  steel  seat  tor  the  thrust  bearing  of  the 
screws. 

The  interesting  point  in  this  construction  is  the  way  in 
which  the  steel  is  located  in  place  in  casting.  The  steel  re- 
inforcement is  made  in  the  form  of  an  electrically  welded 
ring  of  bar  stock,  which  is  centered  in  the  mold  when  the 
chuck  body  is  cast.  When  the  iron  is  poured  it  surrounds 
this  steel  ring  and  incorporates  it  in  the  casting.  Thus  no  fit- 
ting or  machining  or  extra  trouble  has  to  be  taken  at  all  in 
the  construction.  The  various  machining  operations  are  gone 
through  with  as  before,  and  the  added  expense  of  the  re- 
inforcement is,  consequently,  negligible.  When  the  chuck  is 
completed,  however,  the  steel  bearing  surfaces  and  the  steel 
ring  will  be  found  in  their  proper  places  to  take  care  of  the 
tensile  forces  and  to  furnish  the  step  bearing  for  the  screw. 

Fig.  2  best  shows  the  effect  of  the  ring  chuck.  It  ties  the 
body  together,  as  will  be  seen.  All  disruptive  strain,  due  to 
the  tightening  down  of  the  jaws,  is  received  by  the  steel  in 
tension,  thus  relieving  and  reinforcing  the  iron,  which  is  no- 
toriously weak  for  a  stress  of  this  kind.  Fig.  3  shows  most 
plainly  the  way  in  which  the  thrust  bearing  is  reinforced  by 
the  ring,  which  gives  added  durability  at  this  point. 


Mass.  It  is  an  apparatus  of  simple  construction  for  a  com- 
mon operation,  and  is  one  of  a  large  number  of  similar  de- 
vices w'hich  have  been  in  use  for  many  years.  In  spite  of  the 
fact  that  the  purpose  of  the  tool  is  not  new,  however,  we 
think  it  will  be  agreed,  after  examination,  that  the  designers 
have  succeeded  in  Incorporating  a  number  of  new  and  valu- 
able features  in  its  construction. 

The  tool  comprises  a  base  provided  with  a  dove-tail  slide, 
on  which  are  mounted  a  tailstock  adjustable  for  height,  a 
headstock  carrying  the  indexing  mechanism,  and  a  clamping 
block  and  lever  for  locking  the  work  in  place.  This  base, 
with  the  parts  mounted  thereon,  is  clamped  bodily  in  place 
on  the  table  of  the  milling  machine,  so  that  the  device  is 
handled  as  a  single  unit. 

The  headstock  contains  four  spindles,  connected  together  by 
spur  gearing  so  that  they  are  indexed  in  unison.  The  front 
spindle  has  mounted  on  it  a  bevel  gear,  meshing  with  a  bevel 
pinion,  which  latter  is  provided  with  a  crank  and  mounted  in 
a  bracket  attached  to  the  front  of  the  headstock.  One  revolu- 
tion of  this  crank  or  handle  indexes  the  work  between  each 
cut.  By  changes  in  the  gearing,  3,  4,  5,  6,  7  or  S  cuts  may  be 
taken,  and  a  corresponding  number  of  flutes  given  to  the  tap 
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or  rtiiiiiei-.  Tin-  thanges  in  indexing  are  made  by  using  dif- 
ferent bevel  pinions  to  engage  with  tlie  large  bevel  gear  on  the 
(irst  spindle.  One  of  these  pinions  Is  shown  in  place  In  the 
uiaehlne  and  five  more  are  lying  on  the  bench  in  front  of  it. 
The  large  bevel  gear  has  seventy  teeth  cut  on  one  side  and 
seventy-two  on  the  other,  further  extending  the  range  of  in- 
dexing mentioned.  The  fact  that  the  index  crank  is  turned 
exactly  one  revolution,  whatever  the  number  of  tlules  being 
cut.  is  one  of  the  good  points  of  the  design,  as  it  makes  mis- 
lakes  in  Indexing  im])0ssible. 

The  work  is  held  between  drivers  on  the  headstock  spin- 
dles and  center  points  on  tallstock  spindles.  Two  forms  of 
these  drivers,  one  for  square  and  the  other  for  round  shanks, 
are  shown  on  the  bench  in  front.  The  squared  ends  are 
driven  by  the  socket  shown  with  square  tapered  holes,  while 
round  work  is  held  and  driven  by  the  prong  type  of  driver. 

The  headstock  is  a  close  sliding  fit  on  the  dove-tailed  base, 
and  it  is  moved  in  for  clamping,  or  withdrawn  for  releasing 
by  the  operation  of  a  toggle  joint  connected  with  the  handle 
shown.  The  thrust  is  taken  against  the  fixed  block  clamped 
to  the  left-hand  end  of  the  slide.  The  tallstock  centers  are 
each  backed  by  heavy  coiled  spring,  the  strength  of  whose 
compression  is  adjustable  by  means  of  the  screws  and  lock 
nuts  shown  at  the  rear  of  the  block.  As  the  headstock  is 
pressed  forward  by  the  clamping  lever,  the  blanks  are  brought 
up  against  the  spring  supported  tail  centers  to  a  greater  or 
less  degree,  depending  on  the  over-all  length  of  the  pieces  of 
work.  This  spring  pressure  has  the  advantage  over  a  posi- 
tive abutment  of  taking  up  the  looseness  which  results  from 
the  pressing  together  of  the  drivers  and  work  at  the  head- 
stock  end  under  the  thrust  of  the  cut.  The  center  points  on 
the  tail-stock  are  easily  renewed  In  case  of  wear  or  accident. 

Attention  should  be  called  to  the  means  provided  for  facili- 
tating the  removal  and  insertion  of  the  work.  When  the 
headstock  is  drawn  back,  the  work,  while  still  confined  by 
the  drivers  at  the  left-hand  end,  drops  off  the  tail  centers  into 
the  notches  on  the  support  shown,  whence  they  may  be  lifted 
out  all  together  with  one  hand.  In  putting  the  work  in  the 
machine  this  support  serves  the  same  purpose,  as  the  blanks 
are  placed  in  the  drivers  at  one  end  and  dropped  into  the 
notches  on  the  support  at  the  other,  which  brings  the  center 
holes  at  the  right  height  for  the  tool  centers.  A  single  move- 
ment of  the  toggle  handle  then  serves  to  clamp  all  four  blanks 
in  place. 

Another  improvement,  whicli  will  be  seen  from  an  examina- 
tion of  the  engraving,  is  the  provision  of  an  adjustment  for 
varying  the  height  of  the  tool  centers  for  cutting  taper  flutes. 
This  obviates  the  necessity  for  blocking  up  the  tail  stock  on 
operations  of  this  kind.  The  tail  centers  are  mounted  in  a 
wedge-shaped  block  which  is  adjustable  on  the  inclined  base 
provided  for  it,  as  shown,  thus  raising  or  lowering  the  tail 
center  points.     This  gives  a  vertical  adjustment  of  one  inch. 

The  special  advantages  of  this  multiple  spindle  indexing 
device  may  be  summed  up  as  follows:  First,  it  provides  for 
great  rapidity  of  action,  owing  to  the  use  of  the  support  for 
holding  and  locating  the  work  before  clamping,  and  the  pro- 
vision of  a  single  movement  of  the  lever  for  locking  four 
pieces  of  work  in  place;  second,  and  perhaps  most  important, 
the  work  when  pressed  back  by  the  cutter  into  the  driving 
dogs,  is  followed  up  and  held  fast  by  extra  heavy  springs, 
without  the  loosening  which  would  result  with  screw  tight- 
ened or  other  positively  operated  centers;  third,  taper  work 
is  provided  for  without  blocking  up.  The  size  shown  has  a 
capacity  for  taps  or  reamers  from  14  to  3  inch. 

*  «     « 

The  annual  reunion  of  the  sales  organization  of  Hill-Clarke 
&  Co.,  Chicago,  111.,  at  which  were  present  a  large  number 
of  the  manufacturers  whom  they  represent,  was  held  In  the 
banquet  hall  of  De  Jonge's  restaurant  in  Chicago  on  January 
11,  and  the  following  evening  they  attended  the  theater  as 
guests  of  the  firm. 

*  >¥         * 

"Signs  make  business.  .  .  .  Apart  from  all  business  In- 
terest a  sign  on  a  factory  is  an  ethical  courtesy  to  the  travel- 
ing public. — Industrial  Department  Circular,  Erie  Railroad. 


NEW  MACHINERY  AND  TOOLS  NOTES 
Doiiii.F.-KNu  Anolic  WijiiNciii  m  IN'  Sets  :  Frank  Mossberg  Co., 
Atlleboro,  Mass.  Tliis  firm  provides  its  double-end  angle 
wrenches  in  sets  put  up  in  a  neat  compartment  canvas  case, 
to  be  used  for  machine  equipment,  automobile  kits,  and  stand- 
ard engineers'  and  maehini.sts'  sots.  The  wrenches  are  care- 
fully proportioned  and  made  of  a  high  grade  of  material. 
The  five  wrenches,  being  double  ended,  fit  ten  sizes  of  bolls 
and  nuts. 

Hall  BioAiiiNo  Hangicu:  Hess-Bright  Mfg.  Co.,  Philadelphia, 
I'a.  This  firm  has  devised  a  special  form  of  hanger  particu- 
larly adapted  to  the  application  of  ball  bearings  to  line  shaft- 
ings. The  hanger  frame  is  of  box  section,  and  the  bearing  is 
provided  with  adjustments  both  vertically  and  horizonlally. 
The  design  is  such  as  to  make  the  hanger  simple  in  construc- 
tion and  easy  to  erect  and  adjust.  The  line  comprises  five 
sizes,  practically  covering  the  field  for  work  of  this  character. 
Inuepknuknt  Pump  Hyukaulic  .Iack:  Duff  Mfg.  Co.,  Pitts- 
burg, Pa.  This  jack,  which  the  makers  call  the  "Duff-Beth- 
lehem," is  of  the  type  in  which  the  pump  is  independent  of 
the  ram  cylinder,  being  connected  therewith  by  an  S-foot 
length  of  flexible  copper  tube.  This  construction  permits  the 
use  of  the  jack  in  confined  places  and  at  any  convenient  angle. 
It  is  possible  to  use  one  pump  for  operating  several  jacks.  It 
may  also  be  employed  for  general  shop  work  as  a  small  hydrau- 
lic press.  This  apparatus  is  made  in  various  capacities  from 
100  to  500  tons,  with  strokes  ranging  from  6  to  12  inches. 

"VuLCAjj"  Auto  Tool:  J.  H.  Williams  &  Co.,  Brooklyn,  N.  Y. 
This  tool  is  a  solid  one-piece  forging,  which  combines  in  itself 
a  remarkable  number  of  functions.  It  may  be  used  as  a  ham- 
mer, tire  lug  wrench,  cotter  pin  puller,  gas  tank  wrench,  wire 
insulator  scraper,  air  tank  wrench,  spark  plug  wrench,  alli- 
gator wrench,  cotter  pin  spreader  or  screw-driver.  As  a  screw- 
driver it  should  be  particularly  effective  for  confined  places,  as 
three  blades  are  provided,  set  in  three  different  positions.  The 
category  of  its  useful  qualities  would  not  be  complete  without 
mentioning  also  the  provision  of  a  bottle  opener. 

"Arpeco"  Pipe  and  Nut  Wrenches:  Rogers.  Printz  &  Co., 
Warren,  Pa.  These  wrenches  are  of  unusually  simple  con- 
struction, being  formed  only  of  two  drop  forgings,  a  drawn 
steel  sleeve  of  seamless  tubing,  and  a  small  screw,  which 
serves  to  hold  the  parts  together.  The  adjustment  consists 
of  the  simple  sliding  of  the  parts  on  each  other  by  the  fingers 
of  the  hand  which  operates  the  wrench.  A  wedge  action  locks 
the  jaws  as  soon  as  the  operating  pressure  is  applied.  A  spe- 
cial thin  model  is  furnished  of  only  14-inch  thickness  for  the 
purpose  of  getting  in  small  spaces. 

MOTOB-DBIVEN  CoMlilN^ED  VERTICAL  MILLING  AND  SLOTTING  MA- 
CHINE: R.  M.  Clough,  Tolland,  Conn.  This  well-known  ma- 
chine is  primarily  a  vertical  miller,  provided  with  a  simple 
slotting  attachment  operated  by  a  worm  and  worm-gear  con- 
nection with  the  milling  spindle.  It  is  especially  adapted  for 
diemaking  and  similar  work.  It  has  recently  been  provided 
with  a  single  motor  drive;  the  connection  between  the  machine 
and  motor  is  made  by  a  Morse  silent  chain.  A  1%-horsepOvver, 
120  volt  Ridgway  motor  is  used  for  the  No.  2  size  of  machine. 

Hydraulic  Cold  Tire-setting  Machine:  West  Tire  Setter 
Co..  Rochester,  N.  Y.  The  well-known  tire-setting  machine 
made  by  this  firm  has  recently  been  adapted  to  automobile 
work.  When  this  machine  is  to  be  used,  the  tire  is  forged 
large  enough  so  as  to  be  strained  beyond  the  elastic  limit 
when  pressing  it  on  the  wheel.  The  forcible  compression  lias 
been  found  to  densify  and  improve  the  metal.  A  recent  ma- 
chine was  provided  with  IS  hydraulic  rams,  capable  of  exert- 
ing a  pressure  of  100  tons  each,  with  a  supply  pressure  of 
2,000  pounds  per  square  inch.  For  an  ordinary  automobile 
rim  for  a  4-inch  tire,  not  more  than  15  tons  pressure  for  each 
ram  would  be  required. 

Combined  Hand  and  Power  Pipe  MAniiNK:  Crane  Co., 
Bridgeport,  Conn.  This  machine  has  a  capacity  for  pipe  from 
%  inch  to  2  inches  diameter,  inclusive,  and  nuiy  be  furnished 
with  bolt  threading  dies  as  well  in  sizes  ranging  from  Vt  to  14 
inch.  The  main  frame,  consisting  of  the  base  and  bed,  is  cast 
in  one  piece.  Compactness  for  the  electric  drive  is  secured 
by  mounting  the  motor  under  the  rear  overhang  of  the  head- 
stock,  so  that  it  requires  no  additional  floor  space.  The  action 
of  the  motor  is  by  a  belt  or  chain  drive.  Three  speed  changes 
are  effected  by  a  geared  mechanism,  controlled  by  a  single 
lever.  A  rotary  oil  pump  is  provided  for  giving  continuous 
lubrication  to  the  dies. 

Horizontal  Riveting  Machine:  H.  P.  Townsend  Mfg.  Co., 
Hartford,  Conn.  The  Townsend  riveting  machine  (which  was 
described  in  a  note  in  the  department  of  New  Machinery  and 
Tools  in  th(>  February,  1909,  number  of  Maciiinehy)  is  now 
furnished  in  horizontal  form  as  well  as  In  the  vertical  design 
then  described.  It  is  Intended  for  long  or  bulky  work  which 
it  is  inconveni('nt  to  handle  in  a  vertical  position.  The  action 
of  the  machine  causes  a  series  of  disks  to  strike  the  end  of 
the  riveting  hammer,  giving  a  great  number  of  blows  per 
minute,  I  he  variation  in  blows  being  obtained  by  variation  In 
speed.  The  machine  will  handle  rivets  from  1/(M  up  to  "i/fil 
inch  In  diameter. 
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Multiple  Spindle  Milling  Machine:  Newton  Machine  Tool 
Works,  Inc.,  24th  and  Vine  Sts.,  Philadelphia,  Pa.  This  ma- 
chine ■^\as  built  for  special  work,  but  involves  a  number  of 
new  features  which  might,  perhaps,  be  applied  to  advantage 
in  a  great  many  general  shop  operations.  The  machine  is  of 
the  planer  type,  with  a  horizontal  spindle,  having  a  driving 
head  on  one  column  and  an  outboard  support  on  the  other. 
The  cross-rail  carries  two  heaus  with  vertical  spindles.  These 
heads  are,  however,  adjustable,  so  that  the  spindles  may  be 
set  at  any  angle  out  of  the  vertical  desired,  permitting  the 
cutting  of  angular  surfaces  with  ordinary  end  and  face  mills. 
The  machine  will  mill  work  up  to  16  feet  long  and  30  inches 
wide. 

CojiBiNED  Bench  Center  and  Centering  Machine:  Artisan 
School,  Syracuse,  N.  Y.  This  machine  as  indicated  by  its 
name  serves  the  double  purpose  of  indicating  the  truth  of 
work  mounted  on  centers  and  drilling  center  holes  in  rough 
stock  with  the  standard  form  of  combination  center  drill. 
The  machine  is  provided  with  a  graduated  indicating  pointer 
for  showing  the  amount  by  which  the  work  runs  out  of  true. 
An  adjustable  V-block  is  provided  for  supporting  work  which 
otherwise  would  require  a  "third  hand."  The  rod  for  knock- 
ing out  the  center  drill  or  center  (as  may  be  required)  is 
permanently  mounted  in  the  machine.  The  design  of  the 
framework  and  the  general  construction  of  the  tool  is  unique, 
but  of  convenient  and  rational  form. 

Combination  Bench  and  Vise  Stand:  New  Britain  Machine 
Co.,  New  Britain,  Conn.  This  device  consists  of  a  5-inch  vise, 
mounted  on  a  solid  iron  tripod,  either  alone  or  in  combina- 
tion with  a  tray  or  bench  top.  The  whole  arrangement  is 
compact  and  occupies  a  minimum  of  floor  space.  It  is  sold 
as  a  unit  and  is  ready  for  service  as  soon  as  it  is  attached  to 
the  floor,  on  which  it  rests  firmly  no  matter  how  uneven  it 
may  be.  Any  make  of  vise  preferred  by  the  customer  will  be 
furnished.  When  one  of  the  swivel  base  type  is  used,  the 
binder  for  locking  it  operates  in  a  pocket  in  the  front  of  the 
tripod  rod.  When  a  pipe  vise  is  used,  the  shelves  form  a  con- 
venient place  for  dies,  cutters  or  tongues.  The  size  of  the 
table  is  20  by  40  inches.     The  weight  complete  is  375  pounds. 

Tapping  Attachment  for  Sensith'e  Drill:  Taylor  &  Fenn 
Co.,  Hartford,  Conn.  We  have  previously  described  a  num- 
ber of  designs  of  this  make  of  drill  press  (see,  for  instance, 
the  department  of  New  Machinery  and  Tools  in  the  May,  1909, 
number  of  Machinery).  In  this  machine  the  speed  changes 
for  the  spindle  are  obtained  by  a  geared  change  mechanism 
in  the  base  of  the  adjustable  spindle  column.  The  improved 
tapping  attachment  consists  of  a  reversing  mechanism,  located 
at  the  same  point  and  operated  by  a  small  projecting  lever. 
The  reverse  of  the  spindle  is  effected  by  a  clutch  in  combina- 
tion with  a  set  of  bevel  gears.  The  vertical  movement  of  the 
spindle  and  its  reverse  can  be  controlled  by  the  same  hand, 
though  a  positive  connection  between  the  two  movements 
will  be  furnished  if  desired. 

Electric  Tachometer:  Industrial  Instrument  Co.,  Foxboro, 
Mass.  This  device  is  essentially  an  electrical  generator,  posi- 
tively connected  (by  silent  chain  or  otherwise)  with  the  part 
whose  speed  is  to  be  measured,  and  electrically  connected 
with  a  special  volt  meter  calibrated  directly  in  revolutions 
per  minute.  The  generator  is  of  the  alternating  type,  so  that 
the  uncertain  action  of  brushes  and  other  sliding  contacts  is 
avoided.  Irregularities  in  the  voltage  and  consequent  vibra- 
tion of  the  meter  needle  are  avoided  by  driving  the  generator 
through  a  fly-wheel,  whose  connection  with  the  motive  power 
is  through  a  coil  spring,  which  absorbs  momentary  speed 
changes.  As  many  indicating  dials  as  may  be  desired  can  be 
attached  to  a  single  generator,  so  that  information  as  to  speed 
may  be  given  in  a  number  of  places  simultaneously. 

Inserted  Lathe  Tool-holders:  G.  R.  Lang  Co.,  Meadville, 
Pa.  These  tools  are  made  in  a  variety  of  designs,  one  of 
which  is  particularly  interesting  in  obviating  the  use  of  the 
regulation  spherical  ring  and  tilting  shoe.  The  tool  is  clamped 
solidly  down  onto  a  block  on  the  cross-slide,  no  adjustment  for 
height  of  tool  being  furnisned  or  required,  owing  to  the  fact 
that  the  point  of  the  tool  is  ground  on  the  end  and  not  at  the 
top,  thus  keeping  the  height  constant  at  the  right  position. 
Tools  of  this  design  are  used  for  turning,  side  facing,  cutting 
off,  etc.  A  special  cutting-off  tool-holder  (another  new  prod- 
uct) permits  the  use  of  a  blade  having  flat  top  and  bottom, 
the  proper  gripping  force  being  provided  without  dove-tail- 
ing these  surfaces  as  usual.  Side  clearance  is  provided  so 
that  the  blades  cut  as  well  as  a  properly  forged  tool  of  the 
old  style. 

Hand-feed  and  Automatic  Thread  Rolling  Machines: 
Waterbury  Farrel  Foundry  &  Machine  Co.,  Waterbury,  Conn. 
This  firm  has  redesigned  its  line  of  reciprocating  thread  roll- 
ing machines,  and  has  introduced  a  number  of  improvements. 
An  offset  crank  is  used  in  place  of  the  former  quick  return 
movement  for  giving  a  slow,  powerful  threading  stroke.  A 
new  device  is  applied  to  prevent  the  possibility,  in  the  auto- 
matic feed  machines,  of  getting  a  blank  into  the  feeding 
guides  in  a  wrong  position,  and  thus  clogging  the  feed.  Extra 
long  dies  are  used,  and  provision  is  made  for  an  extra  length 
of  thread  as  well.     The  six  sizes  have  a  maximum  capacity  for 


work  from  14  to  1  inch  in  diameter,  and  for  a  depth  of  die 
ranging  from  1  to  3  inches.  They  are  built  in  horizontal 
form  with  automatic  feed  for  small  and  medium  work,  and 
hand  feed  for  the  heaviest;  and  in  an  inclined  form  for  auto- 
matically feeding  headless  blanks.  All  the  mechanism  of  the 
machine  is  thoroughly  guarded. 

Micro-Adjustable  Boring  Head:  Porter-Cable  Machine  Co., 
Syracuse,  N.  Y.  This  tool  is  intended  for  use  in  connection 
with  the  maker's  sensitive  high-speed  universal  milling  attach- 
ment, but  may  be  applied  to  milling  machines  and  drill  presses 
in  general.  It  consists  of  a  shank  mounted  in  the  spindle 
of  the  machine,  carrying  a  head  with  cross-slide  ways  formed 
in  it,  on  which  the  tool-holder  is  adjusted.  This  adjustment 
is  effected  by  a  micrometer  screw  with  graduations  reading 
to  thousandths  of  an  inch.  The  tool  head  is  provided  with  a 
split  chuck  for  holding  the  cylindrical  shanks  of  the  boring 
tools,  and  has  suitable  clamping  arrangements  for  binding  it 
firmly  to  the  tool  when  the  adjustment  has  been  made.  The 
tool  itself  has  a  %-inch  shank,  and  the  draw-in  chuck  fur- 
nished is  fitted  for  boring  tools  of  14-inch  shank.  The  cross 
adjustment  is  %  inch,  making  it  possible  to  enlarge  a  hole 
%  inch  without  change  of  tool.  This  device  will  be  found 
very  useful  in  the  accurate  boring  of  small  holes  in  jigs,  fix- 
tures, dies,  etc. 

Telescoping  Inside  Gage:  L.  S.  Starrett  Co.,  Catalogue  18D, 
Athol,  Mass.  This  gage  is  intended  for  use  in  measuring  the 
exact  size  of  holes  or  slots  by  the  use  of  an  outside  microm- 
eter caliper;  the  tool  is,  in  fact,  a  transfer  gage,  very  solid 
and  accurate  in  construction.  In  general  form  it  resembles 
a  T-head  wrench  in  which  one  of  the  arms  of  the  T  telescopes 
into  the  other,  against  spring  pressure.  After  pressing  to- 
gether, it  is  locked  by  a  thumb  screw  at  the  outer  end  of  the 
shank  and  inserted  in  the  hole.  Releasing  the  thumb-screw 
allows  the  measuring  arm  to  spring  open  to  the  diameter  of 
the  hole  being  measured.  Locking  the  knurled  thumb-screw 
again  clamps  the  arms  in  this  position,  after  which  the  tool 
is  removed  and  the  diameter  measured.  The  end  of  each  of 
the  heads  is  hardened  and  ground  to  the  radius  of  the  small- 
est hole  the  tool  enters.  The  instrument  possesses  advan- 
tages over  the  inside  caliper  in  the  matter  of  stiffness  and 
accuracy.  The  gages  are  made  in  five  sizes,  having  a  range 
from  %  to  6  inckes. 

Fan  Dynamometer  for  Testing  Gasoline  and  other  Mo- 
tors: Joseph  Tracy,  116  West  39th  St.,  New  York  City.  We 
have  illustrated  various  arrangements  of  fans  for  absorbing 
the  power  when  testing  engines.  These  appliances  have  all 
been  of  the  home-made  order.  The  above  manufacturer  has 
now  placed  on  the  market  a  well-designed  and  compact  appa- 
ratus for  this  purpose  which  offers  several  improvements  over 
the  home-made  construction,  the  most  noticeable  of  which  is 
the  provision  of  a  tachometer  directly  connected  with  the  spin- 
dle so  as  to  give  speed  readings  at  all  times.  The  resistance 
blades  on  the  arms  of  the  fan  are  radially  adjustable  to  ab- 
sorb more  or  less  power.  For  any  given  position  of  these 
blades  the  tachometer  dial  may  be  calibrated  to  read  directly 
for  the  power  appropriate  to  a  given  speed.  A  series  of  dials 
is  provided  for  different  positions  of  the  blades,  so  that  the 
machine  will  read  the  power  absorption  directly  over  a  range 
running  from  1  horsepower  at  180  revolutions  to  70  horse- 
power at  980  revolutions. 

End  Mills  for  Precision  Work:  Porter-Cable  Machine  Co., 
Syracuse,  N.  Y.  These  end  mills  are  built  for  high-speed 
operation  on  fine  work,  and  range  in  size  from  1/16  inch  to  5/8 
inch  in  diameter.  The  mills  from  1/16  to  5/32  inch  are  pro- 
vided with  but  a  single  tooth,  which  is  cut  to  the  center  so 
that  the  tool  may  be  fed  directly  into  the  work  like  a  drill. 
The  sizes  from  3/16  to  1/4  inch  have  two  teeth,  also  cut  to 
the  center.  All  of  these  mills  have  straight  teeth.  For  the 
sizes  from  1/4  to  5/8  inch  diameter,  four  or  six  teeth  are  used, 
cut  spirally;  the  larger  sizes  are  made  of  high-speed  steel. 
The  teeth  of  the  mills  are  given  a  peculiar  form  which  greatly 
increases  their  strength,  effecting  a  large  saving  in  the  matter 
of  drill  breakages.  The  unusually  small  number  of  teeth  used 
has  been  found  by  the  makers  of  exceptionally  great  advan- 
tage. Each  tooth  has  a  much  stronger  backing  and  is  much 
less  liable  to  break.  Their  metal-removing  capacity  is  as 
great  as  in  the  older  multiple  tooth  styles,  since  it  has  been 
found  that  in  most  cases  but  one  tooth  at  a  time  would  work 
anyway.  While  these  tools  were  designed  particularly  for 
the  maker's  high-speed  milling  attachment,  they  are  appli- 
cable as  well  to  any  high-speed  milling  machine  built  for  ac- 
curate work. 

Automatic  Temperatltbe  Regulator  for  Gas  Furnaces: 
American  Gas  Furnace  Co.,  24  John  St.,  New  York  City.  This 
device  is  designed  to  work  in  connection  with  a  thermo-elec- 
tric pyrometer,  and  it  is  so  constructed  that  the  exceedingly 
delicate  movements  of  the  needle  of  that  instrument  control  a 
mechanism  for  opening  and  closing  the  gas  and  air  valves 
without  interfering  to  the  slightest  degree  with  the  sensitive- 
ness of  the  operation  of  the  indicating  mechanism.  It  will 
be  admitted  that  this  is  something  of  an  achievement  in  me- 
chanical construction.  The  power  for  the  valve  movements 
is  furnished  by  a  small  fan  motor  connected  by  a  1,4-inch  pipe 
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with  the  regular  air  sup])ly  of  the  furnace,  so  that  no  special 
motive  power  connections  arc  required.  The  mechanical  con- 
trol of  this  motor  by  the  needle  is  effected  by  a  system  of 
Interferences,  which  that  needle  offers  to  members  driven  by 
the  motor.  This  Interference  Is  effected  without  restraining 
f  to  the  slightest  degree  the  movements  of  the  needle  itself. 
The  instrument  is  designed  to  hold  the  temperature  control 
steady  within  live  or  ten  degrees  of  a  given  point  of  tempera- 
ture. It  may  be  instantaneously  adjusted  to  any  point  on  the 
temperature  scale,  and  it  is  so  constructed  and  enclosed  as  to 
be  durable  and  fool-proof. 

Engine  fou  F.vn  and  Gkxerating  Skts:  B.  F.  Sturtevant  Co., 
Hyde  Park,  Mass.  This  firm  has  for  many  years  built  a  line 
of  engines  for  driving  either  by  belt  or  direct  connection  tlie 
fans  and  generators  which  they  manufacture.  They  recently 
placed  on  the  market  a  new  model  of  vertical  single  engine 
for  this  work,  which  incorporates  all  the  improvements  which 
their  past  experience  in  this  line  has  suggested.  It  is  of  the 
high-speed,  closed  type,  having  openings  fitted  with  dust-proof 
covers  which  can  be  easily  removed.  A  distance  piece  Is  pro- 
vided between  the  cylinder  and  the  frame  which  permits  ac- 
cess to  the  stuffing  box,  and  provides,  as  well,  a  watershed  for 
keeping  the  oil  from  the  frame  out  of  the  cylinder,  and  for 
keeping  the  water  of  condensation  from  the  cylinder  out  of 
the  frame.  An  oil  reservoir  is  mounted  oil  the  frame,  from 
which  the  oil  flows  to  all  the  bearings,  through  piping 
equipped  with  sight  feed  regulators.  A  reservoir  cast  in  the 
base  receives  the  oil,  where  it  is  filtered  through  a  fine  screen 
and  then  pumped  back  to  the  reservoir.  The  pump  may  be 
dispensed  with  by  keeping  the  reservoir  at  the  top  full,  draw- 
ing off  the  excess  from  the  bottom.  The  Rites  inertia  gover- 
nor is  used,  and  provides  for  a  maximum  variation  of  speed 
between  no  load  and  full  load  of  not  more  than  IV2  per  cent. 
For  direct  connection  with  a  pump,  fan  or  similar  apparatus, 
the  base  is  extended  so  as  to  make  the  whole  installation  a 
complete  unit.  These  engines  are  carefully  tested  before  leav- 
ing the  works.  Particular  stress  is  laid  on  compactness,  econ- 
omy, dependability  and  smooth  running  features,  making  the 
engines  particularly  adapted  to  isolated  electric  plants. 

•  *     * 

WAGE  RAISE  RECOMMENDED  BY  N.   M.   T.   A 

Commissioner  Robert  Wuest,  of  Cleveland,  Ohio,  in  his 
monthly  letter  for  January  to  the  members  of  the  National 
Metal  Trades  Association,  recommends  that  the  members 
raise  wages  of  their  employes  wherever  possible  to  keep  pace 
with  the   great   increased   cost   of  living.     He   says   in    part: 

"To  increase  wages  as  the  demand  for  labor  increases  Is 
good  business.  That  it  is  doubly  good  business  when  an  era 
of  great  prosperity  is  at  hand  cannot  be  denied.  Let  us  see 
what  would  follow  this  increase  of  wages  of  our  employes: 
First,  it  will  keep  them  in  their  shops  instead  of  driving 
them  into  other  shops;  second,  it  will  keep  them  contented 
and  ready  to  work  with  hearty  good  will;  third,  it  will  keep 
our  products  up  to  the  standard  of  practice  of  the  times  be- 
cause it  will  enable  us  to  retain  efficient  workmen. 

"Speaking  generally,  it  is  fair  to  say  that  the  wise  policy 
of  manufacturers  is  to  pay  their  employes  the  best  w-ages 
that  they  can  afford  to  pay.  Voicing  the  sentiment  which 
pervades  the  councils  of  the  National  Metal  Trades  Associa- 
tion, we  wish  to  impress  upon  our  members  the  importance 
of  remembering  this.  The  more  it  is  remembered  and  prac- 
ticed, the  longer  we  will  be  immune  from  strikes  and  their 
consequences. 

"The  papers  of  the  country  at  this  time  are  full  of  talk 
about  the  increased  cost  of  living.  The  reasons  assigned  for 
this  increase  are  many  and  varied.  .  .  .  But  be  the 
reasons  what  they  may,  the  fact  is  undeniable  that  a  dollar 
does  not  go  nearly  so  far  to-day  as  four  or  flvo  years  ago.  It 
would  seem  to  be  good  business  for  all  our  members  to  take  to 
heart  the  foregoing  on  the  wage  question.  Good  wages,  the 
proper  education  of  employes — especially  apprentices — the 
adoption  of  practical  and  equitable  profit-sharing  systems  are 
important  factors  in  the  solution  of  the  labor  problem." 

*  •     • 

TENTH  INTERNATIONAL  AUTOMOBILE  SHOW 
The  Tenth  International  .Aulomobilo  Show  was  held  in  the 
Grand  Central  Palace,  New  York  City,  December  31,  1909,  to 
January  7,  1910,  under  the  management  of  the  American 
Motor  Car  Manufacturers'  Association.  There  were  over  eighty 
exhibitors  of  vehicles,  and  a  great  number  of  exhibitors  of 
accessories,  the  exhibition  being  distributed  over  the  main 
floor  and  the  two  balconies.  The  American  Motor  Car  Manu- 
facturers' Association  numbers  forty-three  members,  and  it  Is 
of  some  Interest  to  note  the  principal  features  of  the  cars 
brought  out  by  the  members  of  the  association.  In  all.  there 
are  183  different  pleasure  cars  and  8G  commercial  vehicles 
made  by  the  members  of  the  association  and  specllled  as  1910 
models.  Of  the  pleasure  cars,  only  6  are  one-cyllndor  cars, 
14  are  two-cylinder  cars,  one  Is  a  two-cycle  throe  cylinder  car, 


19  are  six-cylinder  cars,  and  the  remaining  M:',  are  four- 
cylinder  cars.  Of  the  commercial  vehicles  the  smaller  sizes 
in  general  are  two-cylinder  cars,  these  numbering  50,  while  36 
are  four-cylinder  cars.  Of  the  pleasure  vehicles  only  12  are 
specified  as  air  cooled,  one  is  either  air-  or  water-cooled,  while 
170  are  water-cooled.  Of  the  commercial  vehicles  4  are  air- 
cooled,  7  are  either  air-  or  water-cooled  and  75  are  water- 
cooled.  As  regards  the  approximate  power  of  the  cars,  12  of 
the  pleasure  cars  are  of  less  than  l.'i  H.  P.;  30  are  between 

20  and  25  H.  P.;  38  are  of  30  H.  P.  or  thereabouts;  24  of  35 
H.  P.;  20,  40  H.  P.;  14,  45  H.  P.;  23.  CO  H.  P.;  and  18,  60  H.  P. 
or  more.  Of  the  commercial  vehicles,  10  are  of  20  H.  P.  or 
less;  9  of  about  25  H.  P.;  29  of  about  30  H.  P.;  4  between  30 
and  .50  H.  P.;  33,  50  H.  P.;  and  one  60  H.  P.  As  regards 
price,  27  of  the  pleasure  vehicles  are  priced  at  less  than  $1,000; 
29  between  $1,500  and  $2,000;  45  between  $2,'000  and  $2,500;  29 
between  $2,500  and  $3,000;  24  "between  $3,000  and  $4,000;  and 
29  at  over  $4,000.  Of  the  commercial  vehicles  11  are  specified 
at  a  price  below  $1,000;  10  between  $2,000  and  $3,000;  9  be- 
tween $3,000  and  $4,000;  17  between  $4,000  and  $5,000,  and 
10  above  $5,000.  The  price  of  a  number  of  commercial  vehi- 
cles is  furnished  only  on  application,  so  that  the  figures  above 
do  not  include  the  whole  list  of  all  makes. 

*  •     • 

TENTH  A.  L.  A.  M.  AUTOMOBILE  SHOW 
The  Tenth  National  Automobile  Show  took  place  under  the 
auspices  of  the  Association  of  Licensed  Automobile  Manufac- 
turers at  the  Madison  Square  Garden,  January  8  to  15.  There 
was  a  total  of  56  exhibitors  of  complete  cars,  21  motor-cycle 
exhibitors,  and  246  exhibitors  of  accessories  and  parts.  The 
tremendous  growth  of  the  automobile  industry  in  the  last  few 
years  was  plainly  in  evidence  to  anyone  who  has  had  an  oppor- 
tunity to  see  the  National  Automobile  Show  from  year  to 
year.  On  the  main  floor  and  on  the  elevated  platform  were 
placed  only  gasoline  pleasure  cars,  while  electric  pleasure 
vehicles  were  exhibited  in  an  exhibition  floor  of  their  own. 
The  basement  was  occupied  by  commercial  vehicles  and  motor- 
cycles, while  the  concert  hall  and  balconies  accommodated  the 
exhibitors  of  accessories.  The  Madison  Square  Garden  was 
exquisitely  decorated  for  the  event,  it  being  stated  that  more 
than  $35,000  was  spent  on  decorations.  In  all,  there  were  91 
gasoline  pleasure  cars,  2  steam  pleasure  cars,  22  gasoline  com- 
mercial cars,  and  23  electric  pleasure  cars  exhibited.  Of  the 
gasoline  pleasure  cars  65  were  four-cylinder  cars  and  26  six- 
cylinder  cars.  Of  the  gasoline  commercial  cars  one  was  a 
one-cylinder  car,  4  were  two  cylinder  cars,  and  17,  four-cylin- 
der cars.  All  the  pleasure  cars,  with  the  exception  of  five, 
and  all  the  commercial  cars,  with  the  exception  of  six,  were 
water-cooled.  As  regards  the  power  of  the  cars  2  of  the  gaso- 
line pleasure  cars  were  of  less  than  20  H.  P.,  29  were  between 
20  and  30  H.  P.,  20  were  between  30  and  40  H.  P.,  and  20  were 
between  40  and  50  H.  P.,  while  18  were  50  H.  P.  and  over. 
The  power  of  two  of  the  gasoline  pleasure  cars  was  not  speci- 
fied. Of  the  commercial  cars  5  were  under  20  H.  P.,  10  were 
between  20  and  40,  and  6  were  40  H.  P.  and  over.  As  regards 
price,  3  of  the  exhibited  cars  were  priced  at  less  than  $1,000, 
10  between  $1,000  and  $1,500,  12  between  $i,500  and  $2,000,  7 
between  $2,000  and  $2,500,  10  between  $2,500  and  $3,000,  27 
between  $3,000  and  $4,000,  31  between  $4,000  and  $5,000,  and 
30,  $5,000  and  over. 

*  *     • 

A,  L.  Pfltzner  recently  made  an  exhibition  flight  at  Ham- 
mandsport,  N.  Y.,  with  a  monoplane  equipped  with  a  new  bal- 
ancing device  which,  it  is  claimed,  does  not  Infringe  upon  the 
Wright  patents  on  the  warped  plane  principle.  The  Pfltzner 
device  consists  of  two  sliding  panels  at  the  outer  ends  of  each 
wing.  These  panels  are  mounted  on  tracks  under  the  wings, 
and  are  controlled  by  cords  leading  to  the  operator's  seat. 
Changing  the  position  of  the  panels  accomplishes  the  same 
results  in  the  balancing  of  tlic  monoplane  as  warping  the 
wings  In  the  Wright  models. 

*  *     * 

Don't  think  you  are  a  machinist  until  you  can  take  a  set 
of  drawings  and  produce  from  them  what  the  draftsman  wants 
made. 
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A  METHOD  FOR  LOCATING  THE   DECIMAL  '4  +  3)  — (2  +  0  — 2  +  2)=5   left-hand   figures   in  the  quo- 

POINT  IN  SLIDE  RULE   CALCULATIONS  "ent. 

r^oAc-   ^  ,>,^o.,,r,=,^„  ^^  formulas  involving  a  combination  of  multiplication  and 

L-  ri  AS.    G.   RI Cail,R D SON  j        •     • 

division,  the  value  of  the  method  especially  asserts  itself. 

The  location  of  the  decimal  point  in  the  results  of  multi- 
plication and  division  has  proven  a  vexatious  problem  to  most  „  .  ^     

users  of  the  slide  rule.     The  formulas   heretofore  given  have  '     16  X  2 

proved   cumbersome  and    confusing;    inapplicable,  practically, 

to  examples  of  any  length.  It  is  believed,  therefore,  that  the  Alternately  dividing  and  multiplying  to  save  unnecessary 
following  easily  remembered  method  will  commend  itself  to  settings,  gives  one  projection  to  the  right  in  division,  but  none 
all  interested.  Bearing  in  mind  that  when  the  words  "left-  "^  multiplication.  Therefore,  adding  1  to  the  dividend's  left- 
hand  figures"  are  used,  the  number  of  figures,  to  the  left  of  ^^""^  ^^^''^^  ^""^  subtracting  the  divisor's,  we  have  (2  +  1  + 
the  decimal  point  (or  in  the  integral  portion  of  the  number)  D  —  (2  -f  D  =1  left-hand  figure  in  the  result, 
is  meant,  there  are  two  short  rules  which  must  be  thoroughly  16  X  14  X  24 
memorized.  Example:    =  3.11. 

Rule  No.   1.     Multiplication.     The   Lft-hand   figures   in  the  30  X  72  X  0.8 

product  equal  the  sum  of  the  left-hand  figures  in  the  factors.  Here  we  have  one  projection  to  the  right  in  multiplication, 

except  that  one  left-hand  figure  must  be  subtracted  for  each  but  none  in  division  and  consequently  (2  +  2  +  2  —  1)  —  (2  + 

time  the  slide  projects  to  the  right.  2  +  0)  =1  left-hand  figure  in  the  result. 

Rule  No.   2.    Division.     The   left-hand   figures    in  the  quo-  As  we  proceed  to  longer  examples  it  becomes  rather  difficult 

tient  equals  the  left-hand  figures  In  the  dividend  minus  the  to  separate  mentally  the  number  of  projections  to  the  right 

left-hand  figures  in  the  divisor,  except  that  one  left-hand  fig-  in  multiplication  from  those  in  division.     Short  vertical  lines 

ure  must  be  added  to  those  in  the  dividend  for  each  time  the  may  be  used  to  keep  this  score,  as  it  might  be  called,  these 

slide  projects  to  the  right.  marks   being  placed  either  above  or  below   the  division   line 

These  two  rules  embody  the  whole  method,  and  once  hav-  according  to  whether  the  operation  is  respectively  one  of  mul- 
ing been  learned,  there  only  remains  their  application.  Note  tiplication  or  division.  Inasmuch,  however,  as  a  projection  to 
that  absolutely  no  reference  is  made  to  slide  projections  to  the  right  in  multiplication  subtracts  1  and  a  projection  to  the 
the  left.  right  in  division  adds  1  to  ,the  left-hand  figures   in  the  divl- 

The  "left-hand  figures"   would  be  dend,  it  is  unnecessary  to  score  every  projection  to  the  right, 

3  in  843.210  as  such  a  projection   in  division   often   may   be   immediately 

2  in     41.189  balanced   by  moving  the  runner  to   the  next   number  in  the 

i  -"^       ^'oH  dividend.     In  other  words,  it  is  only  the  unbalanced  projec- 

-^  jjj       Q  Q2g  tions  to  the  right  which  it  is  necessary  to  record. 

— 2  In       0.003 etc.  To  illustrate: 

The  use  of  the  two  rules  will  now  be  illustrated  by  exam-  (I  114  X  232  X  1.98  X  0.0006  X  188 

pies  chosen  at  random,  leading  from  simple  problems  to  those  Score  ■%  =:  0.309. 

more  complex.     The  calculations  are  given  in  detail,  but  after  ^  ^^       ^^^  ^  ''•*'^*  X  72  X  0.12  X  14  X  12.6 

a  little   practice  the   decimal   point   can   be  determined   men-  Taking  the  solution  step  by  step 

tally  with  great  rapidity.  114  -^  196  slide  is  to  left 

(Note:     It  is  understood  that  the  lower  scales  on  the  slide  Multiply  by  232  slide  is  to  left 

rule  are  used.)  D/^'-i^     ^7       0.064   slide  is  to  left  ,      ,        ,.     , 

„  .       .^  Multiply  by      1.98     slide  is  to  right  (mark  above  line) 

Example:     8X5  =  40.  Divide      by     72  slide  is  to  left 

The  slide  does  not  project  to  the  right,  therefore  add  the  Multiply  by       0.0006 slide  is  to  left 

left-hand  figures  of  the  factors,  giving  two  in  the  product.  Divide      by      0.12     slide  is  to  right  |  »,„,„„„„ 

Example:    8X5X12  =  480.  n-^^'^  h^  '?!  f  h '  -S*"  "^^.'  T   T >! ,       u     . 

^^       ,.^  .    ,  ...,.•,..    X,       ^  jj    ,  ..  Divide      by    14         slide  is  to  right  (mark  below  line) 

The   slide   projects    once   to   the    right,   therefore   add    left-  Divide      by     12.6       slide  is  to  right  (mark  b^ow  line) 

hand    figures   of    factors    and    subtract    1,    giving    3    units    in  ^t        iu  «   ^v,     ,  «  <.        ,    ..  ..^ 

'   "        °  Now   the   excess  of   the   lower  group   of     marks     over  the 

„        ■  „       ,       ,„       „_„       „„„       „,,  upper  is  1,  therefore  the  slide  has  gone  to  the  right  once  more 

Example:     8  X  5  X  12  X  0.16  X  0.08  =  6.14.  .    ^,.   .  .    '    ,        .  ,,.,.,.  ^  ,  -    .^     v       .,j  ^  4.    ... 

„,        ,.,  .    ^     ^    .       ^     ^,        .   ,  ,    ,,        ,  ,.       .,  m  division  than  in  multiplication,  and  1  is  to  be  added  to  the 

The   slide  projects  twice   to   the  right,  therefore    (1  +  1+  j.   -j     j.    ,  ,xu      j  c  x.  e  ^^      *•       ....     j-   • 

„   ,    „       ,,       „       ,  ,  .c.      J  ^  .     .,  ,     ,  dividends  left-hand  figures  before  subtracting  the  divisors,  or 

2  +  0  —  1)  —2  =  1  left-hand  figure  in  the  product.  f3.3.1_3.3.n_(3_lj_9  +  04-2-+-'>)-0 
Example:     128.1  X  132.16  X  14  X  U  X  0.008  X  0.61  =  12720.  ^1+  %+  ^       1^,1       \  ,  ■  t  !„  Z 
^,       ,.j           .    ^    ^^        i.          ..X,        .  ,  .    ,t       ,         .„   ,            It  makes  no  difference  as  to  the  order  m  which  the  problem 
The  slide  projects  three  times  to  the  right,  therefore    (3  +  .         ,     ^     x,                      ^                           ^         .     ^.  ^^ 

,,„,„       o,«N       o       c.tn      JG  -.u  A     ,  IS   solved;    the  excess  of  one   group    of  projections   over   the 

3  +  2  +  2  —  2  +  0) — 3  =  5  left-hand  figures  in  the  product.  ^,  ...   ,      ^.  „     ,.,  .        „        -.^  „      .„         ,   .   , 

other  will  be  the   same.     Gratifying     results     will   certainly 

140        _  follow  a  little  careful  study  and  practical  application  of  the 

Example:    =^  .  .      ,         .     .  ,  .    . 

20  simple  principles  enumerati'n 

The  slide  does  not  project  to  the  right,  therefore  subtract  »     »     « 

the  divisor's  left-hand  figures  from  the  dividend's,  or  3  —  2  =  ...  ,     ^ 

,_.,,...  A  new  14-inch  gun   for  battleships  is  being  constructed  at 

1  figure  m  the  quotient. 

the  Washington  Navy  ^ard.     This  gun  will  have  an  extreme 

^^^ range  of   25   miles,  although   the   range  at  which   it   will  be 

24  fired  in  regular  action  will  be  about  5  miles.    The  projectile 

from  this  new  gun  leaves  the  muzzle  at  the  velocity  of  2,000 

The  slide  projects  once  to  the  right,  therefore  add  1  to  the  .,.  ^         ji,cj-iv«iTi,  <■  occ 

„  feet   per  second,   and   when   fired   with  a  full   charge   of  365 

dividend  s  left-hand  figures  and  then  subtract  the  divisor's    or  j       «  j       •»      -n  ..     *     00  ^  •     ..        «  t^  .  »i 

„„,^,^„  .,  >•>-'=  ui.iav^i  o,  ui  pounds  of  powder  it  will  penetrate  22.7  inches  of  Krupp  steel 

(3  +  1) — 2^2  left-hand  figures  m  the  quotient.  ,   .         ,,,•..,.  ,        m.,  •     »•<  ■  i,-- 

■•    ~    '  ^  Huui,»cui..  armor  plate,  when  leaving  the  muzzle.     The  projectile  weighs 

3S00  1,400  pounds  and  the  total  length  of  the  gun  Is  53^.  feet. 

Example: =  12.5. 

24  X  12  *     *     » 

The  slide  projects  twice  to  the  right;   therefore   (4  +  2)  -  ^  p^j^e  of  50,000  francs  has  been  offered  by  the  Turin  (Italy) 

(2  +  2)  =2  left-hand  figures  in  the  quotient.  Chamber  of  Commerce,  In  connection  with  the  Turin  Bxposi- 

3600  tion  of  1911,  for  that  invention  or  discovery,  made  before  1908, 

Example:  ^17360.  tjj^t  has  proved  in  practice  of  the  greatest  advantage  in  pro- 

24  X  0 12  X  0  004  X  18  *-  *-  ^  a 

moting  national   economy.     Applications   are  to   be  made,   in 

The  slide   projects  three  times  to   the   right,  or  there  are  Italian  or  French,  before  April  1.  1911,  to  "Commissione  per  il 

•  .Vddress :    Builders'  Iron  Foundr.v,  Providence,  R.  I.  Concorso  a  Premis,  Camera  di  Commercio,  Torino,  Italia." 
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NEW  SHOPS  AT  PURDUE  UNIVERSITY 

The  new  buiUlinRs  wlUcU  ;ire  now  under  way  for  the  Depart- 
ment of  Practical  Mechanics  at  rurdue  University,  Lafayette, 
lud.,  are  worthy  of  notice  as  representing  a  notable  advance 
in  the  efficiency  of  practical  Instruction  at  that  institution. 

The  organization  of  this  branch  of  work  at  Purdue  is  some- 
what different  from  that  in  most  other  technical  schools.  The 
department  of  Practical  Mechanics  stands  by  itself,  inde- 
pendent of  the  School  of  Mechanical  Engineering  and  bearing 
to  the  latter  somewhat  the  same  relation  as  do  the  departments 
of  Malluinaties  or  Applied  Mechanics.     The  department  is  in 


as  from  the  sides  and  Is  capable  of  indeflnlle  extension  in  the 
rear.  A  basement  under  tlio  wood  shop  accommodates  stored 
lumber  and  contains  the  shafting  and  motors  for  driving  the 
machinery  on  the  main  floor.  A  similar  group  on  the  south 
side  contains  the  machine  shop,  the  foundry  and  the  connect- 
ing store  rooms  and  demonstration  rooms.  The  basement  of 
the  machine  shop  will  be  used  for  storage. 

The  buildings  will  be  lighted  throughout  by  electricity  and 
heated  by  a  combined  radiation  and  blower  system,  insuring 
uniform  temperature  and  thorough  ventilation.  The  machin- 
ery in  the  shops  will  be  driven  by  electric  motors,  both  group 
and  Independent  drives  being  employed.    Alternating  and  di- 
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Plan  of  New  Shops  for  Department  of 

charge  of  a  staff  of  professors  and  instructors  arjd  covers  the 
work  done  in  elementary  mechanical  dra.ving,  descriptive 
geometry  and  shop  instruction. 

In  1909  the  State  Legislature  recognized  the  crowded  con- 
dition of  the  present  shops  and  drawing  rooms  and  ap- 
propriated the  sum  of  $170,000  for  new  buildings  and  equip- 
ment. Plans  and  specifications  were  prepared,  contracts  let 
and  In  May  of  that  year  work  was  begun  on  the  new  plant. 

As  may  be  seen  from  the  outline  plan,  the  buildings  form  a 
connected  group  containing  a  front  or  main  building,  a  longi- 
tudinal corridor  and  transverse  wings.  The  general  construc- 
tion is  of  the  factory  type  with  concrete  foundations,  brick 
walls  and  roots  lighted  from  above.  The  main  building,  65 
by  120  feet,  three  stories  high,  furnishes  accommodations  for 
class-room  instruction  and  for  drawing.  On  the  ground  floor 
are  offices,  class-rooms  and  a  lecture  room  50  by  65  feet.  The 
second  and  third  floors  each  contain  two  large  drawing  rooms 
and  the  necessary  offices,  blue-print  rooms,  etc. 

The  remaining  buildings  are  one  slory  in  height.  A  long 
corridor  joining  the  shops  proper  has  in  the  basement  the 
heating  plant  and  space  for  lockers  and  wash-rooms,  while  its 
ground  floor  contains  offices  and  cases  for  exhibits  and  models. 
The  wood  shop,  60  by  142  feet,  and  the  foundry,  50  by  104 
feet,  each  under  a  separate  roof,  form  one  wing  witli  an  inter- 
mediate space  of  25  feet  used  for  tools,  stock  and  demonstra- 
tion  rooms.     Each  building  Is  lighted  from  overhead  as  well 
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rect  currents  will  be  available  for  the  two  classes  of  trans- 
mission used. 

We  are  indebted  to  Prof.  Charles  H.  Benjamin,  dean  of  the 
Schools  of  Engineering  and  Director  of  the  Engineering  Lab- 
oratory for  the  foregoing  information. 

*     *     * 
LUBRICATION  AND  LUBRICANTS 

At  the  regular  monthly  meeting  of  the  American  Society 
of  Mechanical  Engineers,  .January  11,  papers  on  the  subject  of 
lubrication  and  lubricants  were  read  and  discussed.  The 
authors  of  the  papers  were  Dr.  Charles  F.  Mabery,  professor 
of  chemistry  at  the  Case  School  of  Applied  Science,  of  Cleve- 
land, Ohio;  Prof.  F.  H.  Sibley,  of  the  University  of  Alabama, 
and  Dr.  P.  H.  Conradson,  of  the  Galena  Signal  Oil  Co. 

Dr.  Mabery's  paper  dealt  especially  with  laboratory  tests 
of  lubricants  containing  deflocculated  graphite,  but  contained 
also  considerable  matter  of  direct  practical  application.  The 
various  n(Uds  of  usefulness  of  different  lubricants  were  referred 
to.  Greases  compounded  with  graphite,  for  example,  are  of 
particular  advantage  on  low-speed  bearings,  under  heavy  Ioad„ 
while  natural  graphite  serves  an  excellent  purpose  in  cast  iron 
bearings,  where  it  appears  to  smooth  the  surface  of  the  porous 
metal.  On  close  grained  surfaces  highly  finished,  however,  care 
must  be  exercised  so  that  it  does  not  collect  and  scratch  anit 
abrade  the  journals  and  bearing. 
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Some  of  the  tests  on  the  deflocculated  graphite  gave  very 
interesting  results.  It  was  found  that  a  very  small  amount 
of  graphite  suspended  in  water  serves  its  purpose  as  an  ef- 
ficient lubricant.  For  example,  an  amount  of  only  0.35  per 
cent  of  graphite  in  water  will  sustain  a  pressure  of  70  pounds 
per  square  inch  in  the  hearing,  and  a  larger  amount  than 
that  is  superfluous.  E.xperiments  were  also  carried  out  with 
graphite  deflocculated  in  kerosene  and  various  lubricating 
oils.  It  was  found  that  one  cubic  inch  of  graphite  in  three 
gallons  of  oil  is  sufficient  to  give  excellent  results  and  ma- 
terially reduce  friction.  Experiments  were  also  undertaken 
with  a  view  to  determine  the  rise  in  temperature  with  the 
various  lubricants,  and  the  most  remarkable  result  in  this 
•direction  was  that  graphite  suspended  in  water  is  an  excellent 
lubrication  means  for  keeping  the  temperature  of  the  bear- 
ings constant.  The  increase  in  temperature  when  testing 
with  this  lubricant  did  not  exceed  5  degrees  F. 

Prof.  Sibley's  paper  described  experiments  undertaken  to 
■determine  the  relation  between  viscosity  and  the  wearing  and 
lubricating  qualities  of  oils,  and  the  effect  of  the  con- 
stituents of  various  oils  on  the  lubricating  qualities.  Twenty- 
two  oils  were  tested,  the  method  of  procedure  being  to  find 
the  chemical  composition  and  viscosity  of  each  oil.  and  then 
use  it  as  a  lubricant  in  a  journal  bearing.  The  viscosity  of 
an  oil  is  measured  by  its  resistance  to  flow,  a  strong  resistance 
to  flow  indicating  a  high  viscosity.  The  experiments  showed 
that  the  viscosity  of  an  oil  affects  its  lubricating  quality  in 
the  following  way:  If  the  oil  is  adapted  to  the  load  put  upon 
it,  then  the  lower  the  viscosity  the  better  the  oil  as  a  lubri- 
cant. Th?  oil,  however,  must  conform  to  the  character  of  the 
load,  a  light  oil  being  unsuitable  for  heavy  loads. 

While  the  two  previous  papers  dealt  particularly  with 
laboratory  tests  of  oils,  Dr.  Conradson's  paper  dealt  more  di- 
rectly with  practical  conditions,  and  oils  suitable  for  steam 
turbine  plant  lubrication,  railroad  journal  lubrication,  etc., 
were  discussed  by  him,  as  well  as  several  other  practical  con- 
siderations affecting  lubricants. 

In  the  discussion  following  the  reading  of  the  papers,  Mr. 
Henry  Souther  made  some  interesting  remarks  relating  to  the 
lubrication  of  automobile  cylinders.  He  had  found  by  practi- 
■cai  experiments  that  a  high  flash-point  oil  is  not  desirable, 
because  of  the  gum  and  residue  that  always  results  from 
oils  of  this  kind.  These  oils  give  good  lubrication  while  run- 
ning, but  make  it  difficult  to  start  the  engine  after  it  has  been 
standing.  The  most  desirable  lubricant  for  an  automobile 
cylinder  is  an  oil  which  will  take  care  of  the  main  shaft 
bearing  and  the  main  pin  bearings  of  the  piston,  and  then 
passing  up  the  piston  into  the  explosion  chamber,  will  dis- 
appear as  much  as  possible,  so  as  not  to  leave  any  consider- 
able amount  of  residue  oil.  Such  oils  have  viscosity  of  40  to 
50  seconds  at  210  degrees  F.,  as  measured  by  the  Saybolt 
•viscosimeter,  and  a  specific  gravity  of  from  28  to  31  Beaume. 

•     *     • 

PERSONALS 

The  present  address  of  P.  L.  Joselevitsch,  formerly  of  733  E. 
16th  St.,  Minneapolis,  Jlinn.,  is  desired  by  the  editor. 

W.  B.  Engler,  formerly  assistant  chief  engineer  of  the  Re- 
liance Motor  Truck  Co.,  Owosso,  Mich.,  has  now  been  made 
superintendent  of  that  company. 

John  J.  Grant  has  been  made  consulting  engineer  of  all  the 
constituent  plants  of  the  Everitt-Metzger-Flanders  Co.,  auto- 
mobile builders,  Detroit,  Mich. 

Oscar  Stegeman  has  associated  himself  with  Messrs.  Landau 
&  Golden,  consulting  engineers.  New  York,  as  a  western  en- 
gineer.    He  will  be  located  in  Milwaukee,  Wis. 

George  H.  Hall  was  recently  transferred  from  the  Boston  of- 
fice of  the  Sprague  Electric  Co.  to  its  motor  and  generator  de- 
partment in  the  company's  general  offi.ce.  New  York  City. 

John  J.  Murphy,  blacksmith  foreman  for  the  Wabash  R.  R. 
at  Moberly,  Mo.,  has  been  appointed  to  a  similar  position  at 
Decatur,  111.,  succeeding  Christopher  Jackson,  resigned. 

Joseph  J.  Reid  has  taken  charge  of  the  eastern  sales  de- 
partment of  the  Harris  Automatic  Press  Co.,  with  the  title  of 
-eastern  manager.     He  succeeds  E.  E.  Barney,  resigned. 

Christopher  Jackson,  blacksmith  foreman  at  the  Wabash 
€ar  Shops,  Decatur,  111.,  left  January  1  for  Dayton,  Ohio,  to 
become  superintendent  of  forges  for  the  Barney  &  Smith  Car 
Co. 

H.  C.  Fay,  of  the  engineering  department  of  the  Remington 
Arms  Co.,   Ilion,   N.  Y.,   has  been  appointed   foreman   of   the 


chucking  and  punch  press  department  to  succeed  W.  H.  Dot- 
zauer,  resigned. 

W.  J.  Greer,  better  known  as  "Genial  Jack"  Greer,  is  back 
again  among  his  own  in  Pittsburg  representing  the  interests 
of  the  Van  Dorn  Electric  and  Mfg.  Co.,  maker  of  electric 
drills  and  rean^ers. 

C.  E.  Chambers  has  been  appointed  superintendent  of  motive 
power  of  the  Central  Railroad  of  New  Jersey,  with  office  at 
Jersey  City,  N.  J.  Mr.  Chambers  succeeds  Mr.  William  Mcin- 
tosh, who  was  superintendent  of  motive  power  for  many  years. 

Cyrus  F.  Raymond,  organizing  engineer  and  industrial  ex- 
pert recently  employed  by  the  Warner  &  Swasty  Ca,  Cleveland, 
Ohio,  and  later  by  the  Coe  Mfg.  Co.,  Painesville,  Ohio,  has 
been  made  superintendent  of  the  Davis-Bournonville  Co.,  New 
York. 

George  S.  Brown  has  resigned  the  position  of  foreman  of 
the  screw  department  of  J.  Stevens  Arms  and  Tool  Co.,  to  take 
the  management  of  the  Mellor  Mfg.  Co.,  Springfield,  Mass., 
a  recently  established  plant  for  making  screw  machine 
products. 

Paul  Stoner  has  joined  the  selling  force  of  the  American 
Emery  Wheel  Works,  Providence,  R.  I.  Mr.  Stoner  was  con- 
nected with  the  Landis  Tool  Co.  for  several  years,  and  later 
with  the  Allis-Chalmers  Co.  and  the  Cleveland  Automatic 
Machine  Co. 

W.  R.  Lathrop,  who  for  several  years  has  been  connected 
w-ith  the  Niles-Bement-Pond  Co.'s  New  York  and  Birmingham 
ofiice,  has  severed  his  connection  and  has  associated  himself 
with  M.  E.  Dewstoe  of  Birmingham,  Ala.,  forming  the  Dew- 
stoe-Lathrop  Machinery  Co. 

George  W.  Johnson,  who  lately  resigned  the  superintendency 
of  the  Chapman  Valve  Mfg.  Co.,  Springfield,  Mass,  has  es- 
tablished the  Springfield  Equipment  Co.  to  do  a  general  mill 
and  factory  supply  business.  He  will  locally  represent  the 
Heller  Bros.  Steel  Co.,  Newark,  N.  J. 

P.  J.  lUing,  manager  of  Ludw.  Loewe  &  Co.'s  commercial  de- 
partment, sailed  for  New  York  the  latter  part  of  January  on 
the  Kaiser  Wilhelm  der  Grosse.  He  intends  to  visit  the  prin- 
cipal machinery  manufacturing  plants  with  the  object  of  re- 
newing and  opening  business  connections. 

W.  H.  Dotzauer,  foreman  of  the  chucking  and  punch  press 
department  of  the  Remington  Arms  Co.,  Ilion,  N.  Y.,  and 
who  has  also  held  the  position  of  foreman  in  several  other  de- 
partments for  the  last  fifteen  years,  has  resigned  to  take  the 
position  of  superintendent  of  the  automobile  hub  department 
of  the  Weston-Mott  Co.,  Flint,  Mich. 

H.  E.  Frentzel,  for  many  years  superintendent  of  the  shops 
of  Pawling  &  Harnischfeger,  Milwaukee,  Wis.,  retired  Janu- 
ary 1.  He  was  succeeded  by  Otto  A.  Ruemelin,  for  several 
years  past  assistant  superintendent.  Mr.  Frentzel  was  pre- 
sented with  a  handsome  silver  service  by  his  associates  in  the 
shop  and  office  as  a  mark  of  their  friendship  and  esteem. 

W.  R.  Wilson,  formerly  general  superintendent  of  the  Colum- 
bus Brass  Co.  and  the  Columbus  Iron  Fittings  Co.,  Columbus, 
Ohio,  is  now  general  manager  and  receiver  for  the  Standish 
Machine  &  Supply  Co.,  of  that  city,  manufacturer  of  the  Rob- 
inson right  angle  drive.  Under  Mr.  Wilson's  efficient  manage- 
ment it  is  expected  that  the  company  will  soon  be  in  first- 
class  shape. 

J.  D.  Cox  has  been  elected  president  of  the  Cleveland  Twist 
Drill  Co.,  Cleveland,  Ohio,  to  succeed  Mr.  F.  F.  Prentiss,  who 
resigned  on  account  of  ill  health.  Mr.  Cox  is  the  founder  of 
the  business,  and  has  always  been  .the  practical  man  of  the 
concern.  He  has  probably  had  more  experience  and  been 
closer  in  touch  with  the  manufacture  of  twist  drills  than  any 
other  man  now  living. 

P.  A.  Hall,  who  for  the  past  twelve  years  was  manager  of 
the  chain  block  and  hoist  department  of  the  Yale  &  Towne 
Mfg.  Co.,  New  York  and  Hartford,  has  resigned  to  take  the 
position  of  vice-president  and  treasurer  ofthe  Cameron  Engi- 
neering Co.,  Brooklyn,  New  York.  Mr.  Hall  is  succeeded  by 
R.  T.  Hodgkins,  who  for  several  years  was  his  chief  assistant 
and  who  is  thoroughly  qualified  by  experience  and  ability  to 
fill  the  position. 

Henry  J.  Smith  has  been  promoted  from  the  position  of  as- 
sistant foreman  to  the  foremanship  of  the  Water  Shops  of 
the  United  States  Armory  at  Springfield,  Mass.  Mr.  Smith 
was  promoted  from  machinist  to  assistant  foreman  In  181)8. 
The  position  of  assistant  foreman  in  the  Water  Shops  is  prac- 
tically the  same  as  that  of  foreman  in  civilian  shops,  the  term 
being  applied  to  the  heads  of  departments  such  as  milling, 
drilling,  drop  forging,  etc. 

J.  W.  Coyle,  who  was  connected  with  the  W.  N.  Best  Ameri- 
can Calorific  Co.  until  its  retirement  from  business,  is  now 
with  the  Rockwell  Furnace  Co.,  New  York,  and  is  giving 
special  attention  to  oil  and  gas  furnaces  for  railroad  work.  Mr. 
Coyle  is  an  experienced  railroad  man,  having  formerly  been 
master  blacksmith  for  the  Lehigh  Valley  R.  R.  at  Wilkes- 
barre.  and  later  was  in  charge  of  the  drop  hammer  and  ma- 
chine department  at  the  forge  shops  of  the  Philadelphia  & 
Reading  Ry.,  Reading,  Pa. 
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George  Walworth  Haydeii  lias  been  appointed  general  plant 
manager  of  the  works  of  the  I'ratt  &  Cady  Co.  at  Hartford, 
Conn.  Mr.  Hayden  was  for  nineteen  years  with  the  Crane 
Co.  of  ChiiHgo  working  in  all  departments  and  rising  to  be 
general  manager  of  all  its  faetories,  having  been  chief  drafts- 
man, foreman,  superintendent  and  general  manager  of  all  the 
brass,  malleable  and  east  iron  departments.  He  was  also  In 
the  employ  of  the  United  States  Steel  Corporation  and  of  the 
McNab  &  Harlan  Co.  as  works  manager  at  Newark,  N.  J. 

C.  H.  Ladd  has  retired  from  the  position  of  foreman  of 
the  Water  Shops  of  the  United  States  Armory  at  Springfield, 
Mass..  atter  serving  in  that  capacity  for  seventeen  years. 
Previons  to  going  to  the  Water  Shops  Mr.  Ladd  was  at  the 
Smith  &  Wesson  revolver  factory  for  fourteen  years  lidding 
the  position  of  foreman  and  superintendent.  He  is  a  Civil 
War  veteran.  In  civilian  shops  the  position  he  filled  would 
be  called  superintendent.  He  had  about  five  hundred  men 
under  him  in  several  departments,  including  tool-making,  hand, 
drop  and  rolled  forging,  milling,  drilling,  rifling,  etc. 

At  a  meeting  of  the  board  of  directors  of  the  Pennsylvania 
R.  R.,  January  12,  P.  E.  Abercrombie,  superintendent  of  the 
New  York  division,  C.  F.  Dabney,  superintendent  of  the  Cen- 
tral division,  and  W.  A.  Bannard,  superintendent  of  the 
Maryland  division,  were  delegated  to  the  general  manager's 
office  at  Philadelphia  to  assist  in  exhaustive  investigations  of 
various  transportation  problems.  These  men,  wlio  are  to  be 
known  as  special  agents  on  the  staff  of  the  general  manager, 
are  well  fitted  for  their  duties  on  account  of  long  experience  in 
the  operating  department,  especially  divisional  work,  of  the 
railroad. 

Charles  Klrchhoff,  who  recently  retired  from  the  editorship 
of  the  Iron  Age,  was  given  a  tribute  of  regard  in  a  luncheon 
at  the  Engineers'  Club,  New  York,  January  16,  just  prior  to 
sailing  on  a  cruise  to  the  West  Indies.  The  luncheon  was 
attended  by  about  120  manufacturers,  professors,  editors, 
chemists,  etc.,  prominent  in  the  business  world  and  their  pro- 
fessions. Letters  of  regret  were  read  from  Andrew  Carnegie, 
Ambrose  Swasey,  John  Hayes  Hammond,  H.  G.  Prout.  Prof. 
Henry  M.  Howe  and  others.  Mr.  Kirchhoff  was  presented  with 
a  bronze  statue  by  Plcault  entitled  "La  Source  du  Pactole,"  by 
his  colleagues  on  the  Iron  Age.  as  an  evidence  of  regard  and 
admiration.  Mr.  George  W.  Cope,  who  made  the  presentation, 
said  in  part  referring  to  the  gift:  "It  is  emblematical  of  your 
profession  as  well  as^of  the  cause  in  which  you  have  so  long 
employed  your  energfes  and  your  talents.  The  engineer  hold- 
ing in  one  hand  the  dividers  and  in  the  other  a  hammer,  con- 
templates the  Pactolian  stream,  and  as  he  muses  we  can  well 
believe  that  he  exults  in  the  thought  that  his  labor  is  also  pro- 
ductive of  wealth.  How  much  and  how  effectively  your  labors 
have  contributed  to  the  material  benefit  of  those  who  have 
for  years  used  the  Iron  Age  as  an  Important  factor  in  the  con- 
duct of  their  business  is  beyond  my  power  to  estimate." 

•    •    • 

OBITUARIES 

Samuel  E.  Riendeau,  assistant  foreman  of  the  screw  de- 
partment of  the  J.  Stevens  Arms  and  Tool  Co.,  Chlcopee  Falls, 
Mass..  died  at  his  home  December  21,  aged  thirty-eight  years. 

George  S.  Taylor,  treasurer  of  the  Belcher  &  Taylor  Agri- 
cultural Tool  Co.,  Chlcopee  Falls,  Mass.,  since  its  incorpora- 
tion in  1864,  died  of  pneumonia  at  his  home  In  Chicopee  Falls, 
Mass.,  January  3,  after  an  Illness  of  four  days,  aged  eighty- 
eight. 

William  Baxter,  Jr.,  died  at  his  home  In  Jersey  City,  Janu- 
ary 12,  after  a  brief  illness  with  pneumonia,  aged  fifty-six 
years.  He  was  born  in  Troy,  N.  Y.,  and  was  given  an 
academic  education.  He  acquired  considerable  valuable  ex- 
perience in  designing  steam  and  hydraulic  machinery  between 
l.<!60  and  IS.SO  with  his  father,  William  Baxter.  Sr.,  who  was  a 
well  known  builder  of  engines  and  machinery  and  an  inventor 
of  considerable  reputation.  William  Baxter,  Jr.,  inherited  the 
inventiveness  of  his  father  and  made  several  inventions  of 
merit  in  electrical  apparatus,  elevators,  etc.  He  entered  the 
electrical  engineering  field  in  the  early  eighties  and  after- 
wards devoted  himself  largely  to  this  work  and  elevator  Im- 
provements. He  was  a  pioneer  motor  inventor  and  manu- 
facturer. He  invented  the  first  enclosed  arc  lamp  about  1882. 
He  put  stationary  motors  on  the  market  In  1886  and  railway 
motors  In  1890.  He  was  the  first  to  design  and  place  on  the 
market  the  single  reduction  type  of  railway  motors  now  uni- 
versally used  on  trolley  cars.  Previous  to  Mr.  Baxter's  Im- 
provement, motors  were  double  reduction  with  Intermediate 
shaft  between  the  motors  and  car  axle.  This  arrangement  was 
used  to  obtain  suflicient  power  to  operate  the  car  without  mak- 
ing the  motor  too  heavy.  Since  1895  Mr.  Baxter  had  acted  as 
a  consulting  engineer  and  writer.  He  wrote  extensively  for 
varlo\is  mechanical  and  electrical  journals  on  nearly  all  the  In- 
d\isti-ial  applications  of  electricity,  and  on  elevators  of  all 
■  kinds.  His  series,  "Electrical  Railway  Machinery  and  Ap- 
paratn.'i,"  recently  published  in  the  railway  edition  of  Macihn- 
F.uY,  is  a  case  in  point. 

«     •     * 

Don't  grind  a  lot  of  clearance  on  one  side  and  no  clearance 
on  the  other  side  of  a  thread  tool. 


COMING  EVENTS 

.\|)i-ll  i;i  14. — Annual  convention  of  the  National  Metal  Trades  Asso- 
ciiiUoM  at  till'  Hotel  Aslor,  New  Yoilt.  Kobert  Wuest,  commissioner, 
w:>  New   lOngliUiil  liulldlng,  Cleveliind,  Ohio. 

April  17  .lime  1  (.Vprll  4  to  May  10,  O.  S.). — Intematlonal  exlilbl- 
tlon  of  Internal  (■oniliusllon  motors  under  the  ausplees  of  the  Imperial 
Ku.sslan  Teelinleat  Society  of  St.  Petersburg  on  the  premises  of  the 
society  Pantelelmonskahi  No.  •>.  The  object  of  the  exhibition  Is  to 
iicipialiit  Ihe  eoiisunur  us  well  as  the  general  public  at  large  with  the 
(ievelopinent  and  present  condition  of  Internal  combustion  motors,  and 
to  show  Ihe  comparative  advantages  of  each  of  the  existing  systems. 
The  exhibit  will  he  divided  Inio  sections  as  follows:  Motors  for  agrl- 
culluriil  pur)).)ses.  motors  lor  ariisan  In  small  Industries,  and  domestic 
use,  moliirs  lor  factories,  motors  for  marine,  railway,  tram-ear,  auto- 
mobile, aeronautical  and  similar  purposes,  motor  details, and  acces- 
sories, llteialure  on  motors,  drawings,  diagrams,  etc. 

Mav  4-.'). -Annual  meeting  of  the  Iron  and  Steel  Institute  at  the 
Institution  of  Civil  Knglneers,  London.  G.  C.  I.loyd,  secretary,  28 
Victoria  St.,  London.  .         „     ,  ,       „  ,,     , 

Mav  :il-.Iune  :t. — Spring  meeting  of  the  American  Society  of  Mechan- 
ical  I^nglneers.  Atlantic  City,  N.  .1.  j       ■,,     »  ,  „. 

.Tune  1-August  31.— American  Kxposition  In  Berlin,  under  illustilous 
auspices,  to  stimulate  trade  relations'  between  Germany  and  America. 
This  will  be  the  llrst  all-Ameriean  exposition  ever  held  In  a  foreign 
country  and  will  be  of  Interest  to  all  Kuropo  as  well  as  America.  It 
will  be  held  during  three  of  the  best  months  of  the  year  for  an  exposi- 
tion, being  at  the  full  tide  of  the  foreign  travel,  when  people  will  be 
attracted  In  large  numbers.  Max  Vieweger,  Ameiican  Manager,  50 
Church  St.,  New  York.  „    ,,       i^       j        c    »»»_„ 

June  6-10 —Convention  and  exhibition  of  the  Foundry  &  Manu- 
facturers' Supply  Association,  Detroit,  Mich.,  C.  B.  Ilo.vt,  secretary, 
Lewis  Institute.  Chicago.  111.  Cadillac  Hotel,  Detroit,  headquarters 
of   the  association  convention  week. 

June  7-9. — Convention  of  the  American  Koundrymen  s  Assot'iatlon 
and  American  Brass  Founder.s'  Association,  Detroit,  Mich.  Headquar- 
ters, Hotel  Ponchartraln.  Richard  Moldenke,  secretary.  American 
Foundrymen's  Association,  Watchung,  N.  J.  W.  M.  Corse,  secretary. 
American  Brass  Founders'  .Association.  ,„,,„„ 

June  13-16.— National  Gas  and  Gasoline  Engine  Trades  Assoc  a  Ion 
convention  at  Cincinnati,  Ohio,  Hotel  Staton,  headquarters.  Albert 
Stritmatter,  secretary.  .        ,,  .   ,,     „„     >,„ii.„i 

June  23-28.— International  Congress  of  Mining,  Metallurgy,  Applied 
Mechanics  and  Practical  Geology  at  Dusseldorf.  Germany,  tor  infor- 
mation apply  to  G.  C.  Lloyd,  28  Victoria  St.,  London. 

July  ''6-29  -Joint  meeting  of  the  American  Society  of  Mechanical 
Engineers  and  the  British  Institute  of  Mechanical  Engineers  m  Bir- 
mingham and  London.  England. 

SOCIETIES  AND  COLLEGES 

OHIO  Society  op  Mechanical,  Electkicai,  and  Steam  Engineeiis, 
organized  in  1901.  elected  the  following  new  officers  at  the  last 
annual  meeting  at  Lima,  Ohio,  November  19-20:  president,  O.  b. 
Kabbe,  Toledo,  Ohio;  vice-president,  (Jrant  Miller,  Toledo.  Ohio;  sec- 
retary and  treasurer.  Prof.  P.  E.  Sanborn,  Columbus,  Ohio ;  mana- 
gers, "Ira  Cole,  Lima,  Ohio,  C.  F.  Baker,  Covington,  Ky.,  E.  M.  Adams, 
Akron,  Ohio. 

Society  of  Engineers.  17  Victoria  St.,  Westminster,  S.  W.  England 
will  award  a  status  prize  each  year  for  the  next  four  years  enmng 
1913  for  the  best  paper  written  by  any  person  on  the  sub.iect  How 
to  Improve  the  Status  of  Engineers  and  Engineering  with  Special  Ker- 
erence  to  the  Consulting  Engineer."  The  pri^e  will  be  books  or  instru- 
ments or  both  to  the  value  of  three  guineas  selectid  by  the  author  or 
the  winning  essay.  Essays  should  be  written  in  the  third  person  ana 
should  contain  not  fewer  than  4,000.  or  more  than  6,000,  words. 

Stevens  Enoineerino  Society,  Hoboken,  N.  J.  Program  of  lec- 
tures for  the  season  1909-10.  The  society  is  affiliated  with  the  Ameri- 
can Society  of  Mechanical  Engineers.  The  speakers  yet  to  appear  are 
Samuel  Whlnery,  February  8.  subject,  "Pavements  for  City  Streets ;__ 
David  S.  Jacobus.  February  15,  subject.  "Power  Plant  Economics ;__ 
Henry  L.  Ganit,  February  21,  subject,  "The  Engineer  as  a  Manager: 
John  F.  O'Uourke.  March  1.  subject,  to  be  announced ;  Hermann  t>. 
Cuntz.  March  8,  subject,  ".\utomoblles :"  William  J.  Hamtner.  March 
15,  subject  to  be  announced;  Charles  R.  Richards.  March  22.  subject 
"Art  and  Industries  of  the  Orient:"  George  V.  Wendell.  March  .^1. 
subject.  "The  Gyrostat  and  its  Application:"  Lewis  A  Martin  April 
S,  subject,  "The  Theory  of  Gyrostatic  Motion:"  1  rank  B.  (.ilbretn, 
.•Vpril  i2,  subject,  "Methods  and  System  In  Relation  to  Handling  Con- 
crete Work  :"  John  C.  Ostrup.  April  19,  subject.  "Notable  Ksampies  In 
Modem  Construction;"  Davki  Watson  Taylor.  April  2b.  sulileet, 
"Developmpnt  of  the  New  Navy  ;"  Charles  F.  Kroeh,  May  :..  suD.i';ct. 
"Immortality;"  John  A.  Brashear,  May  10.  subject.  "The  Contribution 
of  I'hotography  to  our  Knowledge  of  the  Stellar  Universe." 

NEW  BOOKS  AND  PAMPHLETS 

Goon  ROAOS.  Bulletin  No.  20.  53  pages.  Gx9  inches.  Published  by 
the  tJniversity  of  South  Carolina,  Columbia,  South  Carolina, 

Occi-roEn  Gases  in  Coai,.  Bulletin  52.  By  S.  W.  Parr  and  Perry 
Barker,  28  pages.  6x9  Inches.  Published  by  the  University  of 
Illinois,  Engineering  Experiment  Station.  Urbana,  III. 

Proceepings  of  tub  Fourteenth  Annual  Convention  of  the  Na- 
tional Association  ok  Manufacturers.  270  pages.  6x9  Inches. 
Issued  from  the  secretary's  office,   170  Broadway,  New  York. 

Proceedings  of  the  Seventeenth  Annual  Convention  of  the 
Traveling  Engineers'  Association  held  at  Denver.  Colo.,  Sep- 
tember 7  10.  39C  pages,  0x9  inches.  W.  O.  Thompson,  secre- 
tary, BulTalo,  New  York. 

Procekdings    (IF    the    Seventeenth    Annual    Convention    of    tbb 

iNTERN.VriONAL    RAILROAD    MASTER    BLACKSMITHS'    ASSOCIATION    AT 

Niagara  Falls.  N.  Y.     August  17-19.  1909,  189  pages.  6x9  Inches. 
A.   L.  Woodworth,  secretary,   Lima,  Ohio. 

Industrial  Peace  and  Industrial  Efficiency.  30  pages.  514x8 
inches.  Published  by  the  .VntlBoycott  Association.  27  William  St., 
New    York.  ,   ,        .. 

This  pamphlet   Is  a   riiirlnt  from  an  English  publication   giving  the 

tiMuis  of  Sir  Christopher  Furness'  co-operative  scheme,  or  "The  Treaty 

of  the  Hartlepools." 

Fuel  Tests  wrrii  Housetieatino  Boilers.     Bulletin  No.  31.  by  J.  M. 
Snodgrass.      108  pages,  6x9   mches.      Published   hy   Ihe  University 
of  Illinois  Engineering  Experiment  Station,  lirbaioi.  III. 
The   bulletlu    reports    VM)   tests  of  anthracite,    I'oralionlns.   coke  and 

Illinois    coal    ninde    In    .'onneellon    with    two    types    of    houso-hcnting 

boilers.     'I'he  elllclency  obtained  varied  from  44  to  till  per  cent. 

Locomotive    Breakdowns.      By    George    L.    Fowler    and    Wllllain    W. 
Wood      292   pages,  -li/ixOV'    Inches,   Illustrated.      Published   by   Nor- 
man   \V.    Il.iilev   &  Son.   New   York.      Price  .fl.oo.  ,  ,    ,    ,, 
This  work,  wlib'h  was  llrst  publlsluHl  In  1903,  h.is  passed  Into  Ihe  sixth 

revls<>(l   and   enlarged   edition.      It   Is   In    catechism   style,    Ihe   iiuestlona 

selected  bcdng  bused  on  the  experience  of  engineers,  air  brake  Inspectors, 

and    others    connected    with     locomotive    operation    and    mnlntennnee. 

The  contents  by  chaplera  are:     Defective  valves;  accidents  to  the  valve 
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motion,  Stejihenson  link  gear :  accidents  to  cylinders,  stoam,  chests, 
and  pistons;  accidents  to  guides,  crossheads,  and  rods;  accidents  to 
tne  valve  motion.  Walsctiaei'ts  radial  gear:  accidents  to  running  gears: 
truck  and  frame  accidents ;  boiler  troubles ;  defective  tlirottle  and 
steam  conm  cti(jns  :  defective  draft  appliances  :  injector  troubles  ;  acci- 
dents to  cab  ilxtures:  tender  accidents;  miscellaneous  accid<'nts  ;  acci- 
dents to  compound  locomotives  ;  tools  and  appliances  for  making  engine 
repairs;  locating  and  remedying  air-brake  troubles;  the  I'yle  National 
electric  headlight ;  rules,  tables  and  other  information.  The  details 
of  the  Pylc  .National  electric  headliglit  are  illustrated  on  a  folding  plate. 
Pkactical  Engineer  Pocket-book  and  Diahy  fok  :910.  (1S4  pages, 
;>!,<.  X  4 'A  inches,  in  addition  to  wliich  are  many  pages  of  adver- 
tising and  blank  pages  for  the  diarv.  Published  by  tlie  Technical 
Publishing  Co..  Ltd.,  55  oG  Chancery  Lane,  London,  England. 
Price,  leather.  Is.  6d. ;  cloth.  Is. 
A  great  fund  of  useful  tngineering  information  is  contained  in  the 
limits  of  this  convenient  pocket-book,  as  iv  shown  by  the  following 
partial  statement  of  contents:  Standard  of  weights  and  measures, 
areas  of  small  circles  advancing  by  decimals,  areas  of  ciicles  up  to 
six  inches  diami  ter  advancing  by  thirty-seconds  and  sixteenths,  areas 
of  circles  advancing  b.v  tentns  from  1  to  100  inclusive,  tables  of 
squares,  logarithms,  clabrds,  wire  gage  and  metric  conversion,  steam 
boilers  and  furnaces,  chimneys,  boiler  fittings,  feed  water,  boiler  joints, 
boiler  tiials.  steam  consumption,  properties  of  saturated  steam,  indi- 
cator dimensions,  steam  engine  details,  sizes  of  steam  pipes,  relative 
strength  of  solid  and  hollow  shafts,  heating  of  buildings,  condensers, 
steam  engine  regulation,  springs,  beams,  steam  turbines,  gas  producers, 
gas  engines,  refrigeration,  water  tur'jines  and  Pelton  wheels,  pumps, 
gearing,  belting,  chain  driving,  rope  driving,  emer,v  grinding,  limit 
gages,  speed  of  cutting  tools,  power  required  for  machine  *do1s,  pyrom- 
etry.  cranes,  ball  bearings,  roller  bearings,  reinforced  cone  wte,  strength 
of  materials,  etc. 

Annual  Repoht  of  the  Smith.sonian  Institution,  1908.  801  pages. 
6x9  inches ;  illustrated.  Published  by  the  Smithsonian  Institu- 
tion, Washington,  D,  C. 
This  well-knowTi  publication  contains  the  report  of  the  Smithsonian 
Institution  and.  as  has  been  tlie  custom  for  some  years,  a  series  of 
valuable  technical  articles  on  various  phases  of  scientific  development, 
as  follows  :  "The  Present  Status  of  Military  Aeronautics."  by  Major 
George  O.  Squier;  "Aviation  in  France  in  1908."  by  Pierre  Roger 
Jourdain  ;  "Wireless  Telephony,"  by  R.  A.  Fessenden  :  "Phototelegra- 
ph.v,"  Henri  Armat  :  "The  Gramophone  and  the  Mechanical  Keenrding 
and  Reproduction  of  Musical  Sounds,"  by  Lovell  N.  Iteddie  ;  "On  the 
Relations  Between  Matter  and  Ether,"  by  .T.  J.  Thomson  :  "Develop- 
ment of  General  and  Physical  Chemistry,  during  the  past  Foity  Years." 
W.  Nernst ;  "Development  of  Technological  Chemi-stry  during  the  last 
Forty  Years."  by  O.  N.  Witt:  "Twenty  Years'  Progress  in  Explosives," 
by  Oscar  Guttmann  :  "Recent  Researches  in  the  Structure  of  the  Uni- 
verse." by  Prof.  Dr.  J.  C.  Kapteyn  ;  "Solar  Vortices  and  Magnetism  in 
Sun  Spots,"  by  O.  G.  Abbott :  "Climatic  Variations  :  Their  Extent  and 
Causes."  by  Prof.  J.  W.  Gregory ;  "Uranium  and  Geolcjgy."  by  Prof. 
John  .loly  ;  "An  Outline  Review  of  the  Geology  of  Peru."  by  George 
I.  Adams:  "Our  Present  Knowledge  of  the  Karih."  by  E.  Wierchert ; 
"The  .Vntarctic  Question — Voyages  Since  1898."  by  .1.  Machat ;  "Some 
Geographical  Aspects  of  the  Nile."  by  Capt.  H.  G.  Lyons  :  "Heredity, 
End  the  Origin  of  Species."  by  Daniel  T.  MacDougal :  ".-\ngler  Fishes  : 
Their  Kinds  and  Wavs."  Theodore  Gill :  "The  Birds  of  India."  by 
Douglas  Di-war;  "The  Evolution  of  the  Elephant,"  by  Richard  S.  Lull: 
"Life  and  Work  of  Lord  Kelvin,"  by  Silvanus  P.  Thompson,  etc. 
The  Gas  Turbine.  By  Henry  Harrison  Suplee.  262  pages,  6x9 
inches.  93  illustrations  and  diagrams.  Published  by  J,  B.  Lip- 
pincott  Co.,  Philadelphia,  Pa.  Price,  $3. 
The  intention  of  the  author  in  publishing  this  work  was  to  place  In 
the  hands  of  engineers  and  experimenters  such  theoretical  and  prac- 
tical data  as  are  now  available  in  the  solution  of  the  problems  of  the 
gas  turbine.  The  historical  chapter  describes  earl.v  experiments  and 
illustrates  some  early  forms  of  gas  turbines.  Papers  read  before  the 
Institute  of  Mechanical  Engineers  are  digested,  as  wel?  as  a  paper 
presented  before  the  Society  of  Civil  Engineers  of  Erance.  Chapter  V 
discusses  the  actual  behavior  of  gas  engine  nozzles,  giving  account  of 
experiments  of  Dr.  Charles  B.  Lucke.  and  describes  and  illustrates  the 
practical  work  of  Messrs.  Rene  .\rmengaud  and  Charles  Lemale.  In  the 
last  chapter  the  author  draws  some  general  conclusions.  So  far  as 
predictions  may  be  made,  it  appears  that  the  most  immediate  results 
are  to  be  expected  from  the  so-called  "mixed"  turbine,  that  is  the  type 
in  which  the  injection  of  water  for  cooling  purposes  causes  the  machine 
to  partake  of  the  combined  nature  of  the  gas  and  steam  turbine.  Also, 
the  turbine  of  the  explosive  type  appears  to  have  arrived  at  the  prac- 
tical stage  already,  notwithstanding  its  low  thermal  efficiency.  Its 
eflBciency,  however,  is  about  the  same  as  tnat  of  the  steam  engine  of 
the  same  capacit.v.  The  advantages  of  the  turbine  type  are  so  great 
for  certain  purposes  that  Prof.  Ijangley  is  quoted  in"  speaking  of  the 
engine  of  his  flying  machLne.  whereof  he  said  :  "It  might  burn  gold,  if 
necessary,  so  long  as  it  fulfills  all  the  other  requirements  ot  the  prob- 
lem." In  short,  the  mechanical  advantages  of  the  gas  turbine  may 
outweigh  its  disadvantages,  in  thermal  efficiency  and  other  respects. 
In  this  connection  it  is  interesting  to  note  that  a  new  development  in 
gas  turbines  will  soon  be  announced  that  will  startle  the  aeronautical 
world  because  of  the  simplicity  of  the  motor  and  propeller. 
Modern  Gas  Engines,  .and  the  Gas  Producers.  By  A.  M.  Levin. 
485  pages.  6x9  inches,  100  illustrations.  Published  by  .lohn 
Wiley  &  Sons.  New  York.  Price,  $4. 
The  literature  on  the  gas  engine  is  rapidlv  assuming  the  importance 
and  profuseness  ot  that  on  the  steam  engine.  It  is  fitting  that  it  is 
so,  for  the  internal  combustion  engine  undoubtedly  is  the  coming 
motor.  It.  with  the  gas  producer,  will  graduallv  displace  the  steam 
engine  for  the  ma.1ority  of  power-producin.g  purposes.  The  thermal 
efficiency  of  the  gas  engine  is  higher  than  that  of  the  steam  engine  : 
in  certain  industries,  as  the  steel  manufacture,  it  offers  means  of 
directly  converting  waste  gases  into  power  without  the  loss  and  com- 
plicated apparatus  inseparable  from  the  steam  engine.  The  author 
in  his  foreword  speaks  of  the  importance  of  economv  in  national  fuel 
resources  and  points  to  the  gas  engine  as  being  one  means  of  conserv- 
ing them.  The  contents  by  chapters  are  as  follows  :  Introduction  to 
Thermodynamics :  Design  Constants  and  Formulas :  Theoretical 
Analyses  of  Gas  Engine  Cycles;  Power,  Size  and  Speed  of  Gas  Engines: 
Fuels  and  Combustion  :  the  Proportioning  ot  Mixtures  and  the  Relation 
of  these  to  the  Size  of  the  Engine  :  Alcohol  Fuels  :  Features  of  Prac- 
tical Gas  Engine  Cycles;  the  Fly-wheel:  the  Crankshaft;  Engine 
Details;  Governing;  Engine  Auxiliaries:  Various  Gas  Engine  Ty)?es : 
Producer  Gas  and  Gas  Producers.  The  work  treats  of  gas  engines" with 
particular  reference  to  the  stationary  types  for  general  power  purposes. 
While  automobile  engine  design  is  not  neglected,  the  importance  of 
this  snecialized  type  would  seem  to  have  merited  considerably  more 
attention  than  the  author  gave  it.  especiall.v  when  it  is  conceded  that 
the  automobile  development  has  had  a  great  improving  influence  on 
small  internal  combustion  motor  design.  Space  will  not  permit  of  a 
more  detailed  reference  to  the  otherwise  excellent  phases  of  the  work, 
except  to  say  in  conclusion  that  it  is  essentially  a  hook  for  the  design- 
ing engineer.  The  treatment  of  stresses  in  crankshafts,  thermodyna- 
mics, etc.,  should  give  the  average  designer  bases  on  which  to  work 
in  almost  all  phases  of  gas  engine  design. 

Gas,  Gasoline  and  Oil  Engines.     By  Gardner  D.  Hiscox.     476  nages. 
6x0  inches,   370  illustrations.      Published  by   Norman  W.   Ilenlev 
&  Son,  New  Y'ork.     Price,  $2.50. 
This  book,  which  was   Crst  publish-d   in   1807.   has  passed   into   the 


eighteenth  edition.  It  was  revised  and  extended  by  the  author  before 
his  death.  In  the  foreword  he  says  that  the  gasoline  engine  has  almost 
superseded  the  windmill  for  farm  and  suburban  use  and  many  manu- 
facturers are  employing  it  in  preference  to  electricity  for  portable 
machines.  It  is  estimated  that  there  are  about  10,000  manufacturers 
of  gas,  gasoline  and  oil  engines  in  the  United  States.  The  author  gives 
an  account  of  the  historical  progress  of  the  internal  explosive  motors.  - 
and  follows  with  the  theory  of  gas  and  gasoline  engini'S.  isothermal 
and  adiabatic  law,  formulas  and  examples,  tables,  utilization  of  heat 
and  its  efliciency  in  explosive  motors,  temperatures  and  pressures, 
formulas  and  examples,  retarded  combustion,  wall  cooling  and  com- 
pression efficiencies,  advanced  ignition,  compression  in  explosive  mo- 
tors and  its  work,  causes  of  loss  in  efficiency  in  explosive  motors,  form 
and  influence  of  combustion  chamber,  economy  of  gas  engine  for  elec- 
tric lighting,  merits  of  the  two-  and  four-cycle  type,  gas  engine  fuels, 
carbureters  and  vaporizers,  cylinder  capacity  of  gas  and  gasoline 
engines,  governors  and  valve  gear,  explosive  motor  ignition,  cylinder 
lubrication,  constructive  detailv  and  dimensions,  nleasurempnt  of 
power,  gas  engine  testing,  marine  gas  engines,  motor  bicycles,  pro- 
ducer gas  and  its  product,  etc.  The  automobile  and  marine  types  of 
internal  combustion  motors  are  exhaustively  treated,  a  large  number 
of  forms  and  constructions'  being  illustrated  and  described.  This 
section  makes  this  work  particularly  acceptable  to  many  designers 
concerned  with  the  design  of  small  motors.  Practical  hints  on  assem- 
bly are  given  in  the  chapter  of  construction  ana  details'  and  parts  of 
explosive  motors.  The  well-known  method  of  using  stripis  to  set  the 
piston  rings  when  entering  the  piston  into  the  cylinder,  is  illustrated 
and  described.  The  author  saw  fit  to  give  credit  for  it  to  a  gas  engine 
designer,  but  as  a  matter  of  fact,  this  methoc  was  in  common  use 
long  before  the  engineer  named  was  boni.  The  work  aj  a  whole  is 
heartily  commended. 

CATALOGUES  AND  CIRCULARS 

General  Electric  Co.,  Schenectady.  N.  Y.  Circular  of  tungsten 
automobile  electric  lamps. 

Warren  Webster  &  Co.,  Camden,  N.  .1.  Booklet  on  the  Webster 
modulation  heating  system. 

McDowell.  Stocker  &  Co.,  121  N.  Jefferson  St.,  Chicago.  111.  List 
of  second-hand  machine   tools. 

New  York  Machinery  Exchange,  50  Church  St.,  New  York.  List 
of  second  hand  machine  tools. 

H.  W.  Johns-Manville  Co.,  100  William  St..  New  York.  Circular 
of  "Sanitor"   closet  seats  and   tanks. 

University  of  Illinois,  I'rbana.  111.  Circular  of  information  of 
the  Department  of  Mining  Engineering. 

Sprague  Electric  Co.,  New  Y'ork.  Bulletin  No.  110  superseding 
bulletin  No.  107  on  Sprague  electric  generators. 

Sargent  Steam  Meter  Co..  271-285  East  Madison  St.,  Chicago.  111. 
Catalogue  of  Sargent  automatic  gas  calorimeter. 

CiNCiNNATi-BlCKFoRD  TOOL  Co..  Cincinnati.  Ohio.  Circular  R  50 
illustrating  and  describing  the  Bickford  2i^-,  3-  and  3M!-£oot  plain 
radial  drill. 

Cleveland  Punch  &  Shear  Works  Co.,  Cleveland,  Ohio,  Hand- 
book and  stock  list  of  machines  and  small  tools  for  the  fabrication  of 
iron  and  steel, 

Pawtucket  Tool  Co..  Pawtucket,  R.  I.  Circular  of  Thompson  auto- 
matic tapping  chuck,  which  is  made  in  both  reversing  and  non- 
reversing  types. 

Hunter  Saw  &  Machine  Co„  37th  and  Butler  Sts..  Pittsburg.  Pa. 
Circular  and  price  list  C  of  circular  metal-cuttmg  saws,  saw  sharpen- 
ing machines,  etc. 

Leiman  Bros.,  62  John  St..  New  Y'ork.  Circulars  ot  pressure 
blowers  (see  Machinery,  January,  1900).  sand  blast  apparatus,  melt- 
ing furnaces,  etc. 

Western  Electric  Co.,  463  West  St.,  New  York.  Bulletins  No. 
5131  and  5132  on  motors  and  generators,  type  IL,  and  interpole 
motors,  type  ELC. 

ECK  Dynamo  &  Motor  Co.,  Belleville,  N.  J.  Circular  of  Eck  mnt/jrs 
and  dynamos  of  protected,  enclosed.  Manchester,  back  geared,  verucal, 
variable  speed  and  worm  gear  types. 

Howell  &  Murray,  Waverly.  N.  Y.  Circular  of  the  Howell  ad- 
justable work  clamp  for  clamping  work  to  lathe  faceplates,  boring 
mill  tables,  planer  platens,  etc. 

Sprague  Electric  Co.,  New  York.  Circular  of  Sprague  "multilets." 
These  junction  boxes  for  electric  service  are  made  of  stamped  steel 
in  two  sizes  with  a  set  of  covers  for  each  size. 

Richard  W.  Jefferis  Co..  Camden,  N.  J.  Folder  illustrating  the 
Jeft'eris  pressed  steel  lockers,  unit  construction,  for  use  in  armories 
gymnasiums,  factories,  clubs,  stores,  schools,  offices,  etc. 

'  Commercial  Motor  Car  Co..  Times  Building.  New  York.  Circular 
of  commercial  motor  vehicles  of  gasoline  and  electric  types  for  trans- 
portation systems,  comprising  light  and  heavy  express  wagons, 
trucks,  etc. 

E.  C.  Bliss  Mfg.  Co.,  01  Sabin  St..  Providence.  R.  I.  Circular  of 
the  Bli.ss  milling  attachment  for  upright  drills  and  drill  presses.  With 
this  attachment,  the  ordinary  drill  can  be  converted  into  a  vertical 
milling  machine. 

Brown  &  Sharpe  Mfg.  Co..  Providence,  R.  I.  Pamphlet  on  differ- 
ential indexing,  containing  formulas  and  examples  for  differeutml 
indexing,  and  tables  giving  giars  and  index  moves  from  2  to  382 
divisions,  inclusive. 

Wheeler  Condensing  &  Engineering  Co..  Carteret.  N.  J.  Booklet 
entitled  "A  Radical  Improvement  in  Jet  Condensers."  being  a  reprint 
of  the  article  published  in  the  Imn  Age  on  the  improved  condenser 
made  by   the  company. 

Navlor  Bros..  50  Church  St..  New  York.  Price  list  No.  1  of 
power  transmission  apparatus  comprising  Naylor  adjustable  hall  and 
socket  shaft  hangers  made  with  double  brace  parting  hanger,  wicK 
oiling  and  babbitted  bearings. 

ViLLiNGER  Mfg.  Co..  Williamsport.  Pa.  Circular  of  the  Williams- 
port  14-inch  friction  dull  with  quick-change  speed  device.  The 
machine  will  drill  to  the  center  of  a  14%-inch  circle  and  its  spindle 
is  fitted  with  No.  1  Morse  taper. 

Western  Electric  Co.,  463  West  St.,  New  York.  Bulletins  Nos. 
1001,  1002.  and  1105  on  magneto  non-multiple  switch-board  with 
manually  restored  line  signals,  magneto  multiple  switch-board  with 
self-restored  line  signals,  and  inteicommunicating  telephone  system, 
respectively. 

KiNKEAD  Mfg.  Co.,  7  Water  St.,  Boston,  Mass.  Pamphlet  describ- 
ing the  Kinkead  method  of  aligning  and  leveling  shafttag.  including 
settinsT  up  machlnerv.  countershafts,  grading  steam  and  water  pipes, 
and  the  common  method  in  indoor  and  outdoor  surveying  for  manu- 
facturing plants  of  all  kinds. 

Charles  Greiner.  New  Haven.  Conn.  Card  advertising  high-speed 
elastic  blow  combined  riveting  and  spinnmg  machine  which  is  espe- 
ciallv  adapted  for  the  assembiv  Dt  general  hardware,  typewriters,  etc. 
The 'machine  strikes  fl.OOO  blows  per  minute,  and  is  clainied  to  rivet 
faster  than  work  can   be   handled. 
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Supplement  to  MAC 

See  the  Article  in  this  number  entitled  "The  ( 


TYPICAL  D.  C.  MOTOR  WIRING  DIAGRAM. 


Fuses 


MS. 


MS. 


Diagram  I-  To  Reverse  Rofafion  Interchange 
Connecf/ons  A  B. 


Diagram  2-  To  Reverse  Rofafion  infercliange 
Connections  A  B. 


Fuses 


MS. 


MS. 


Diagram  3-  To  Reverse  Rofafion   Interchange 
Connections  AB. 


Diagram  4-  To  Reverse  Rofafion  Inferchange 
Connections  A B. 


Connections  Between  Motor  and  Line  for  Two- and  Four- Po/e  Direcf- Current 
Single  Speed  Uni-Direcfional  /Motors. 


Diagrams  I  and  3  are  for  shunt  wound,  and  Z  and 
4  for  compound  wound  machines.  Main  switch  MS 
is  shown  closed,  and  lever  of  slarter  is  in  fhe  stop 
position.  Fuses  can  be  connected  between  main  l/ne 
and  MS,  as  shown,  or  placed  below  MS. 


To  start  motor,  close  MS,  and  fhen  swing  starter 
lever  slowly  around  as  far  as  if  wi/l go. 

To  stop  motor,  open  MS,  and  sfarfer  /ever  wi/l 
tly  back  lo  stop  position;  if  if  dees  not,  move  /'/ 
back  before  starting  again. 


Contributed  by  William  Baxter.  Jr. 


TYPICAL  D.  C.  MOTOR  WIRING  DIAGRAM. 
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Diagram  S-  Shunt  Motor. 


Diagram  7-  Shunf  f^ofor. 
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lo  Reverse  Rofafion  Inferchange 
Connections  AB. 
Diagram    6~  Compound  Motor. 

Diagrams  S  and  6  show  connections  for  variable 
speed  direct-current  motors.  Jo  change  velocity,  turn 
switch  lever  of  speed  regulator  until  desired  Speed 
is  obtained. 

Diagrams  7  and  8  show  connections  for  motors 
arranged  to  be  reversed  at  will.  The  reversing  is 
accomplished  by  using  a  reversing  main  switch. 

A  simple  motor  sfarfer  is  shown  is  these  diagrams. 


Diagram  8-  Compound  Motor. 

Jfie  starters  are  also  made  combined  wifh  a  speed 
regufafor,  a  reversing  swifch,or  both.  If  fhe  sfarfer 
is  combined  with  a  speed  regulator,  connections  wilt 
be  as  in  Diagrams  I  fo4.  If  combined  wifh  a  rever- 
sing swif<ih,  connections  wi/f  be  as  in  Diagram  3 
for  shunt  motors,  anc/os  in  Diagram  4  for  compound 
machines,  wifh  fhe  additions  of  fwo  more  kvires 
running  from  fhe  starter  to  fhe  motor 
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TYPICAL  A.  C.  INDUCTION  MOTOR  WIRING  DIAGRAM. 
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Diagram  9. 
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Diagram  10.        Diagram  II. 


To  Reverse  Rofafion  Inter- 
change Connections  A^ 
and  M^^  or  Mj  and  tl^^. 

Diagram  IZ. 


To  Reverse  Rotation  Inter- 
change any  Two  Connec- 
tions to  tl,  tiz  M3. 

Diagram  13. 


Connec-iions  for  AliernaHng  Current  Indc/ci/on  Motors. 


Single-phase  motors  are  not  self -starting.  Diagram 
9  shows  connections  for  small  motors  of  this  type.  They 
are  started  by  givingthe  beltafeyv  quick  pulls.  Large 
single-phase  motors  are  made  self-starting  by  acting 
as  tyvo-or  three-phase  machines  in  starting;  ivhen 
up  to  speed,  connections  are  changed  to  single-- 
phase.  They  are  also  arranged  to  start  as  repul- 
sion motors,  and  when  running  at  nearly  full  speed, 
connections  are  automatically  changed  to  single- 
phase  induction  motors.  Diagram  9  shows  con- 
nections for  large  motor  arranged  to  start  as 


repulsion  motor.    Diagram  10  shows  connections 
for  single-phase  motors  arranged  tostart  as  three- 
phase  motors.     To  change  to  single-phase,  move 
down  the  starting  switch  lever  (which  is  thrown  up- 
ward to  start). 

Motors  starting  as  repulsion  machines  are  made 
reversible  by  using  a  reversing  switch,  with  connec- 
fions  as  shown  in  Diagram  II.    Small  two -and  three- 
phase  induction  motors  are  connected  with  the 
mains  in  the  way  shown  in  Diagrams  IZ  and  13. 


Ooatiibutod  by  William  Baxter,  Jr. 


TYPJ^CAL  A.  C.  INDUCTION  MOTOR  WIRING  DIAGRAM. 


Two-Phase, 
Small  Motor 


Two  -Phase, 
Small  Motor. 


Two-Phase,  Three-Phase, 

Medium  Size  tio  tor.      Medium  Size  Motor. 


Two  -Phase, 
Large  Motor. 


Three  -Phase, 
Large  Motor. 


1-2  ^  i-i  !■! 


Diagram  14.  Diagram  15.  Diagram  Id. 


ivhen  a  fhree  terminal  motor  is  connected  with 
four  main  wires,  connections  are  made  as  shoiwn 
in  Diagram  14,  one  of  the  motor  terminals  being 
connected  with  two  line  wires. 

When  the  motor  has  four  terminals  and  three  line 
wires,  connections  are  made  as  in  Diagram  IS,  two 
motor  terminals  being  connected  with  one  of  the 
line  wires.  In  medium  size  motors, regulator  and 
starting  switch  are  combined  in  one,  the  connec- 
tions w'ith  the  motor  and  line  being  as  shown  in 


Diagram  17. 


Diagram  18. 


Diagram  19. 


Diagram  16  for  two-phase,  and  in  Diagram  IT  for 
three-phase  motors.    When  the  motor  is  large,  reg- 
ulator and  starting  box  are  made  separate,and 
are  located  as  near  to  each  other  as  possible.  Con- 
nections are  made  between  the  mains,  the  starter^ 
the  regulator,  and  the  motor.    These  coipnec  tions 
are  made  as  shown  in  Diagram  /S,  for  'two-phase 
motors,  and  in  Diagram  19  for  three  -phase  moAxs. 
The  starting  switch  is  marked  "s'and  fhe  reg- 
ulator "r". 
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METAL    SPINNING— 1* 


By   WILLIAM 

THE  principal  object  of  this  article  is  to  describe  in  de- 
tail the  various  operations  of  spinning  metal  so  that 
a  tool-maker  or  machinist  who  has  not  access  to  a 
metal  spinner,  will  he  able  to  make  his  own  tools,  rig  up  an 
engine  or  speed  latlie,  and  make  the  simple  forms  or  models 
that  are  required  in  experimental  work.  To  do  this  intelli- 
gently, it  is  necessary  to  follow  in  detail  every  step  in  metal 
spinning  from  the  circular  blank  to  annealing,  pickling,  dip- 
ping, burnishing,  etc.,  and  also  to  know  how  to  make  the  sim- 
pler forms  of  spinning  tools,  what  lubricants  to  use  on  the 


Fig.  1.    Zinc  Lamp  Shade  Spun  in  One  Operation  without  Annea.iDg 

different  kinds  of  metals,  what  material  to  make  the  spinning 
chucks  of,  and  how  far  the  metal  can  be  worked  before  an- 
nealing. 

Spinning  metal  into  complicated  and  elaborate  shapes,  is 
an  art  fully  as  difficult  as  any  craft,  and  the  man  is  truly 
an  artist  that  can  make  artistic  and  graceful  outlines  in 
metal,  especially  when  only  a  few  pieces  are  required  and 
the  cost  will  not  allow  of  making  special  chucks  to  do  the 
work  on  and  with  no  outline  chucks  to  govern  his  design,  the 
forms  being  made  by  skill  and  manipulation  of  tools  alone. 
Such  skill  is  far  superior  to  that  of  the  Russian  metal  worker, 
who.  instead  of  making  a  vase  or  ornament  of  one  piece,  cuts 


Fig    2,     Gas  Burner  lor  Heating  Spinning  Chuck 

up  several  sections  and  soft  solders  them  together,  after  cover- 
ing them  with  crude  "gingerbread"  work  to  disguise  his  poor 
metal  work. 

Tlie  amateur  can  imitate  the  Russian  work,  but  never  the 
work  of  the  skilled  spinner.  There  are  several  grades  of  spin- 
ners, most  of  them  never  attaining  the  skill  of  the  model- 
maker  or  the  facility  for  handling  the  different  metals.  A 
man  that  has  had  several  years  of  experience  spinning  brass 
or  copper  would  not  be  able  to  spin  Britannia  or  white  metal 
without  stretching  it  to  a  very  uneven  thickness.     As  brass 

•  Si'c  niso   Ihe  nidclc,   MoIIkkIs  and   Tools  Used   In   Metal   Splimlng, 
pulillshod  In   tho  Dcccrabor,   lliii!).  nuinlicM-  of  Maciii.\erv. 
t  Address:     1315  Fra.iklln  Si.,  ruiaburg,  I"u. 
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or  copper  Is  harder  than  the  other  metals  mentioned,  they 
resist  the  tool  more  and  require  more  pressure  in  forming, 
and  if  the  operator  used  the  same  pressure  on  the  softer 
metals,  ho  would  stretch  or  distort  them,  so  that  they  would 
be  perhaps  one-quarter  of  the  original  thickness  at  angles 
and  corners  where  the  strain  in  spinning  would  be  greatest, 
which  would  ruin  the  articles.  The  best  test  for  skill  in 
ordinary  spinning,  is  to  take  a  long  difficult  shape,  after  being 
finished,  and  saw  it  in  two  lengthwise,  and  if  the  variation 
in  thickness  is  less  than  25  per  cent  of  the  original  gage,  it  is 
good  practice.  Some  spinners  can  keep  within  10  per  cent  of 
the  gage  on  ordinary  work,  but  they  are  scarce. 

The  spinning  trade  in  this  country  is  mostly  followed  by 
foreigners,  Germans  and  Swedes  being  the  best.  The  Amer- 
ican that  has  intelligence  and  skill  enough  to  be  a  first-class 
spinner,  will  generally  look  around  for  something  easier  about 
the  time  that  he  has  the  trade  acquired.  It  is  an  occupation 
that  cannot  be  followed  up  in  old  age,  as  it  is  too  strenuous, 
the  operator  being  on  his  feet  constantly,  and  having  to  use 
his  head  as  well  as  his  muscles. 

General  Remarks  on  Metal  Spinning  Chucks 

For  common  plain  shapes,  a  patternmaker's  faceplate,  with 
a  tapered  center  screw,  is  sufficient  for  holding  the  wood 
chuck.     The  hole   in   the  wood  should  be  the  same  taper  as 


Flg9    3  and  4,     Examples  of  Aluminum  and  Copper  Spinnmg 

the  screw,  thus  giving  an  even  grip  on  the  thread.  If  a 
straight  hole  only  is  used,  and  it  is  not  reamed  out  before 
screwing  to  the  plate,  it  will  only  have  a  bearing  on  one  or 
two  threads,  and  if  the  chuck  is  taken  off  and  replaced  on 
the  faceplate,  it  will  not  run  true.  Care  should  also  be  taken 
to  face  off  the  end  of  the  chuck  flat,  or  to  slightly  recess  it,  so 
that  it  will  screw  up  evenly  against  the  faceplate,  as  a  high 
center  will  cause  it  to  rock  and  run  out  of  true. 

In  large  chucks  (over  five  inches)  it  is  best  to  have  three 
or  four  wood  screws,  besides  the  center  screw.  The  holes  for 
these  can  be  spaced  off  accurately  on  a  circle  in  the  iron  face- 
plate, and  drilled  and  countersunk.  It  is  best  to  have  twice  as 
many  holes  as  screws;  that  is,  if  four  screws  are  used  there 
should  be  eight  holes,  so  that  if  the  chuck  has  to  be  replaced 
at  any  time  and  the  wood  has  shrunk,  it  can  be  turned  one- 
eighth   of   a   revolution    further   than   the   original    chucking. 

Where  a  chuck  has  to  be  used  several  times,  it  is  better 
practice  to  cut  a  thread  in  the  wood  and  screw  the  chuck 
directly  to  the  spindle  of  a  lathe,  not  using  the  faceplate.  This 
thread  can  be  chased  with  a  regular  chasing  tool,  where  the 
operator  has  the  skill,  and,  if  not,  the  wood  can  be  bored  out 
and  a  special  wood  tap  used.  Such  a  tap  has  no  flutes  and 
it  is  bored  hollow,  there  being  a  wall  about  .1,  16  inch  thick. 
One  tooth  does  all  the  cutting,  that  being  the  end  of  the 
thread.  Tho  chips  go  into  the  hollow  part  of  the  tap.  The 
end  of  the  tap  for  about  V,  inch  should  have  the  same  diam- 
eter r.s  the  hole  before  threading  to  act  as  guide  lor  the  cut- 
ting tooth. 
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It  is  essential  that  a  chuck  should  run  very  true  and  be 
balanced  perfectly,  as  the  high  speed  at  which  it  runs  will 
cause  it  to  vibrate  and  run  out  of  true,  causing  the  finished 
metal  to  show  chatter  marks.  The  best  wood  for  chucks  is 
hard  maple,  and  it  should  be  selected  for  its  even  grain  and 
absence  of  checks  and  cracks.  It  is  best  to  paint  the  ends 
with  paraffine  or  red  lead,  or  to  immerse  the  chucks  in  some 
vegetable  oil  after  turning.  Cotton  seed  oil  is  very  good  for 
this  purpose,  but  care  should  be  taken  not  to  soak  the  chucks 
too  long. 

For  a  man  not  skilled  in  spinning,  it  is  better  to  use  metal 
chucks  than  wood,  for  if  there  are  many  shells  of  a  kind, 
the  operator  is  liable  to  bear  too  hard  on  the  tool,  thus  com- 
pressing the  chuck  and  making  the  last  shells  smaller  than 
the  first.  Corners  and  angles  that  are  not  well  supported 
might  also  be  knocked  off.  I  prefer  cold  rolled  steel  for  chucks 
up  to  6  inches  in  diameter  and  cast  iron  for  the  larger  ones, 
but  where  good  steel  castings  can  be  obtained  a  good  chuck 
can  be  made  by  turning  roughly  to  shape  a  wood  pattern, 
allowing  enough  for  shrinkage  an-',  finishing,  and  hollowing 


Fig.  5  .German  Silver  Reflector    Fig.  6.  Open-hearth  Cold-roUed  Steel  Shell 

out  the  back  to  lighten  it.  When  the  casting  is  finished  all 
over  in  the  lathe,  it  should  balance  much  better  than  a  cast 
iron  one  as  there  are  not  the  chances  of  having  blow  holes 
in  the  iron  thus  throwing  the  chuck  out  of  balance. 

Annealing 
The  distance  that  metal  can  be  drawn  without  annealing, 
can  only  be  learned  by  experience.  A  flat  blank  rotated  on 
the  lathe,  being  soft,  will  offer  little  resistance  and  it  can  be 
gradually  drawn  down  by  a  tool  held  under  the  chuck  and 
against  the  blank.  This  tool  is  pushed  from  the  center  out- 
ward and  forward  at  the  same  time,  and  every  time  it  passes 
over  the  blank  or  disk  the  metal  becomes  harder  by  friction 
and  the  change  of  formation  and  the  resistance  at  the  point  of 
the  tool  greater.  This  can  be  felt  as  the  tool  is  under  the 
operator's  arm.  When  the  spring  of  the  metal  is  such  that 
the  tool  does  not  gain  any  but  only  hardens  the  metals,  the 
shell   should   be   taken   off  and   annealed.      If   the   metal   has 


Pig.  7.    Various  Steps  in  Spinning  the  Two  Brass  Shells  at  the  Bight 

been  under  a  severe  strain,  it  should  be  hammered  on  the 
horn  of  an  anvil  or  any  metal  piece  that  will  support  the 
inside.  The  hammer  should  be  a  wood  or  rawhide  mallet,  but 
never  metal,  the  object  being  to  put  dents  or  flutes  in  the 
metal  to  relieve  the  strain  when  heating  to  anneal;  if  this  is 
not  done  the  shell  will  crack. 

.  After  annealing  the  shell  it  should  be  pickled  to  clean  the 
oxide  or  scale  from  the  surface;   otherwise  the  metal  will  be 


pitted.  Where  the  scale  is  crowded  into  the  metal  and  when 
it  will  not  finish  smooth  after  spinning  to  shape,  the  metal 
can  be  finished  by  skimming  or  shaving  the  outer  surface 
which  cuts  out  all  tool  marks;  it  can  then  be  finished  with 
medium  emery  cloth  or  the  shell  can  be  bright  dipped,  and 
be  run  over  with  a  burnishing  tool  before  buffing.  Burnishing 
can  be  done  on  the  spinning  chuck,  but  the  speed  should  be 


Fig.  8.     Another  Brass  Spinning  Opt-rati< 


the  Chuck  used  Is  shown  at  A 


higher  than  for  spinning;  this  requires  some  skill  for  a  good 
job,  and  it  can  be  done  only  on  metal  chucks. 

Annealing  is  best  accomplished  in  a  wood  or  gas  oven, 
where  a  forge  fire  is  used.  The  metal  should  never  touch 
the  coke  or  other  fuel  but  it  should  be  held  in  the  flame  above 
the  fire.  Where  only  part  annealing  is  required,  the  shell 
can  be  immersed  in  water,  the  part  to  be  annealed  being 
exposed  above  the  water,  and  a  blowpipe  used  on  it.  The 
remainder  of  the  shell  will  then  be  hard.  Tliis  way  of  anneal- 
ing is  sometimes  necessary  on  special  shapes. 

Brass  should  be  heated  to  a  cherry  red,  and  held  at  that 
point  for  a  few  minutes,  in  a  muffle  furnace.  If  an  open  fur- 
nace is  used.  Just  bring  the  metal  to  a  cherry  red  and  then 
dip  it  in  water;  this  method  anneals  better  than  waiting  for 
it  to  cool,  the  action  being  just  the  opposite  to  that  of  steel. 
Brass  such  as  the  common  yellow  brass  is  not  suitable  for 
spinning  there  being  but  55  per  cent  copper  and  45  per  cent 


Fig.  9.     An  Example  of  '-Air  Spinning"  and  the  Chucks  used 

zinc.  There  are  two  grades  of  brass  suitaole  for  spinning. 
These  are  known  as  "spinning  and  drawing,"  having  60  per 
cent  copper  and  40  per  cent  zinc,  and  "extra  spinning  and 
drawing"  having  67  per  cent  copper  and  33  per  cent  zinc. 
There  is  also  a  better  grade  known  as  "low  brass"  having 
from  75  to  80  per  cent  copper;  it  has  the  color  of  bronze  and 
is  only  used  on  very  deep  and  difficult  spinning. 

The  scale,  after  annealing,  should  be  pickled  off  in  an  acid 
bath  (described  further  on  in  this  article),  and  the  part 
thoroughly  washed  in  running  water.  Brass,  German  silver 
and  the  harder  metals  should  be  hammered  before  annealing; 
it  is  not  necessary  to  hammer  zinc,  copper,  aluminum,  etc. 

A  pyrometer  in  an  annealing  furnace  would  be  an  advan- 
tage where  quantities  of  the  softer  metals  such  as  zinc, 
aluminum,  etc.,  are  being  heated.  Copper  is  annealed  the 
same  as  brass  and  is  also  pickled.  Zinc  is  coated  with  oil 
before  being  put  in  the  oven,  and  when  the  oil  turns  brown, 
which  occurs  when  the  temperature  is  about  :350  degrees,  the 
metal  Is  ready  to  take  out;  it  should  then  be  plunged  in  water 
to  shed  the  scale  but  not  pickled.  The  melting  point  of  zinc 
is  780  degrees  F.  Aluminum  can  be  annealed  the  same  as 
zinc,  as  the  melting  point  is  1,140  degrees  F. 

Steel  should  be  annealed  by  heating  to  a  cherry  red  and 
then  allowing  it  to  cool  slowly;  it  should  be  scaled  in  a  special 
pickle,  thoroughly  washed,  and  then  put  back  in  the  fire  long 
enough  to  evaporate  every  particle  of  acid  that  may  have 
remained   from  the  pickling  operation.     Any  acid   remaining 
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on  the  steel  will  iieiilralize  any  lubriciint  that  is  applird  when 
spinning.  Annealing  shovikl  be  avoided  wherever  possible. 
Open  hearth  steel  only  should  be  used.  It  should  be  free  from 
seale  and  preferably  lold  rolled.  Bessemer  steel  is  not  suit- 
able, except  lor  very  shallow  spinnings.  Tin  plate  made  from 
open  hearth  steel  can  be  spun  about  one-half  as  deep  as  Its 
diameter  where  the  shape  is  not  too  Irregular.  German  silver 
is  ditliiiiU  to  spin,  especially  when  It  Is  over  15  per  cent 
nickel;  it  has  to  be  hanimcriHl  before  annealing,  the  same  as 
brass,  to  avoid  cracks. 

Lubricants 
(.'onimou  yellow  soap  cut  up  in  strips  about  %   inch  or  % 
Inch  square  is  a  good  lubricant  for  spinning  most  metals.     It 
should  be  applied  evenly  to  the  disk  or  blank  wnile  it  is  re- 


Flff.  10.    Miscellaneous  Collection  of  Splnningr  Ohucks 

volving.  by  holding  the  soap  in  the  hand  and  drawing  it  aci-oss 
the  surface.  Beeswax  is  the  best  for  spinning  steel,  but  it 
is  e.Kpensive.  Lard  oil  mixed  with  white-lead  is  a  fair  sub- 
stitute. Either  mutton  or  beef  tallow  applied  with  a  cloth 
swab  is  very  good  on  most  all  metals;  also  vaseline  and 
graphite  mixed  to  a  paste  and  applied  the  same  as  tallow. 

Examples  of  Spinningr  with  Various  Metals 
The  different  metals  are  malleable,  ductile  and  tenacious 
in  the  following  order:  white  metal  or  Britannia,  aluminum, 
zinc,  copper,  low  brass,  high  brass,  German  silver,  steel,  tin 
plate.  AVhite  metal  does  not  harden  in  spinning,  but  it  re- 
quires special  skill  in  handling,  or  the  metal  will  be  of  very 
uneven  gage.  The  best  metal  for  an  amateur  to  start  on  is 
copper,  as  it  is  both  tenacious  and  ductile,  and  will  stand 
much  abuse  in  the  tire  and  on  the  lathe.  One  of  the  pecu- 
liar properties  of  zinc  is  that  it  has  a  grain  or  texture,  and 
when  spinning,  the  two  sides  that  went  through  the  rolls 
lengthwise  will  be  longer  than  the  sides  that  have  the  cross 
grain,  requiring  the  shell  to  be  trimmed  off  quite  a  distance 
to  even  the  edge. 

To  show  the  possibilities  of  working  the  different  metals, 
and  their  relative  spinning  values,  a  number  of  articles  made 
from  different  materials  are  illustrated  herewith. 

A  zinc  lamp  shade  is  shown  in  Fig.  1  that  is  14%  inches 
in  diameter  and  i%  inches  deep.  This  shade  was  spun  in 
one  operation,  without  annealing,  from  a  flat  circular  blank. 
All  zinc  should  be  warmed  before  spinning,  either  over  a  gas 
burner  at  the  lathe  or  in  hot  soap  water,  and  the  chuck  also 
should  be  heated,  as  otherwise  the  blank  wul  soon  chill,  if 
spun  on  a  cold  metal  chuck,  as  the  chuck  absorbs  the  heat 
long  before  the  operation  is  finished.  Of  course  this  does  not 
apply  to  wooden  chucks.  The  chuck  may  be  heated  by  using 
the  burner  shown  in  Fig.  2,  which  is  located  around  the  spin- 
dle of  the  lathe.  The  size  of  the  burner  should,  of  course,  be 
in  proportion  to  that  of  the  chuck  used.  Tlie  burner  illus- 
trated is  S  inches  in  diameter.  It  has  several  small  holes 
drilled  for  the  gas  on  the  side  facing  the  chuck.  The  heat 
of  the  chuck  is  reguhited  by  varying  the  supply  of  gas  to  the 
burner.  The  blank  is  heated  before  it  Is  put  on  the  chuck  and 
the  friction  of  the  spinning  tool  helps  to  keep  it  warm  until 
it  conies  in  contact  with  the  chuck.  The  metal  retains  Its 
heat  until  the  Job  Is  finished,  niul  lliis  sometimes  saves  an 
annealing  operation. 


In  Fig.  ;!  is  shown  an  example  of  iiluniiiuim  spinning.  The 
article  illustrated  is  a  cuspidor  having  a  top  7%  inches  in 
diameter,  a  neck  with  a  4-inch  flare,  a  diameter  at  the  top  of 
OMi  inches,  and  a  height  of  GVi  Inches.  This  shell  was  spun 
without  annealing,  which  shows  the  extreme  ductility  of 
aluminum.  The  copper  shell  shown  in  Fig.  4,  has  a  maxi- 
mum diameter  of  7  inches,  and  a  depth  of  8  inches;  it  was 
spun  with  four  annealings.  A  German  silver  reflector,  which 
is  10  Inches  In  diameter  at  the  largest  end  and  ^>  Inches  deep, 
is  shown  in  Fig.  ;">.  The  spinning  of  such  a  reflector,  when 
made  from  this  material,  is  quite  dilTicult.  An  open  hearth 
cold-rolled  steel  shell  with  a  maximum  diameter  of  3  inches 
and  a  depth  of  4  laches  is  shown  In  Fig.  6.  This  shell  was 
spun  without  annealing  which  shows  that  the  grade  of  steel 
used  is  well  adapted  for  this  work. 

In  Fig.  7  two  finished  brass  shells  are  shown  to  the  right, 
and  also  the  number  of  operations  required  to  change  the 
form  of  the  metal.  The  upper  shell  is  6  Inches  long  and  3% 
'inches  In  diameter  at  the  large  end,  while  the  lower  one  Is 
714  Inches  long  by  3%  inches  in  diameter.  It  was  necessary 
to  anneal  these  shells  between  each  operation,  the  upper  shell 
being  annealed  four  times  and  the  lower  one  three  times. 
These  pieces  were  made  In  quantities  sufficient  to  warrant  the 
making  of  chucks  for  each  operation,  which  enabled  them  to 
be  spun  with  less  skill  than  would  be  required  if  a  finishing 
chuck  only  were  made.  When  a  single  finishing  chuck  Is  used, 
the  various  operations  in  spinning  a  shell  of  this  kind  would 
be  left  to  the  judgment  of  the  spinner,  who  would  decide  the 
limit  of  the  stretch  of  metal  between  the  operations  before 
annealing. 

A  brass  shell  that  Is  made  in  five  operations  and  with  tour  an- 
nealings Is  shown  In  Fig.  8.  The  finishing  chuck  used  Is  a  split 
or  key  chuck  on  which  It  is  necessary  to  cut  out  the  end  of 
the  shell  in  order  to  withdraw  the  key  after  the  shell  Is 
spun.  This  shell,  which  is  shown  finished  to  the  right,  is 
51.V.  inches  long.  It  is  spun  smooth  on  a  machine  steel  chuck, 
and  Is  not  skimmed,  but  gone  over  with  a  planishing  tool  at 
the  last  operation.  The  two  pieces  shown  in  Fig.  7  were  also 
finished  in  this  way. 

Fig.  9  shows  a  brass  shell,  which  is  a  good  example  of  "air 


Fig.  11.    Another  Group  of  Splnnlnff  Cluu-ks.    Those  In  the   Upper  Row 
are  of  the  Split  or  Key  Tyije 

spinning,"  so  called  because  the  finishing  or  second  operation 
on  part  of  the  shape  Is  done  in  the  air,  thus  avoiding  the 
use  of  a  sectional  or  split  chuck.  The  shell  shown  is  about  5^2 
inches  in  diameter.  The  first  or  breaking-down  chuck  is 
shown  at  A.  The  neck  or  small  part  of  the  piece,  and  also 
a  portion  of  the  spherical  surface,  is  formed  by  the  spinning 
tool  without  any  support  from  the  chuck.  After  the  shell  is 
spun,  or  broken  down  on  chuck  A,  it  is  annealed  and  pickled. 
It  is  men  put  back  on  chuck  A  and  planished  or  hardened 
on  the  part  that  is  to  retain  its  present  shape.  The  work  is 
llien  placed  on  the  chuck  li  and  the  soft  part  is  manipulated 
by  the  tool  until  It  conforms  to  the  shaiie  shown  to  the  right. 
While  this  soft  part  of  the  metal  is  being  formed,  the  part 
which  was  iireviously  banUned  retains  Its  shape. 
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Various  Types  of  Metal-spinning-  Chucks  and 
Their  Construction 

A  miscellaneous  collection  of  spinning  chucks  is  shown  in 
Fig.  10.  As  will  be  seen,  the  larger  ones  are  machined  out 
in  the  back  to  lighten  them,  and  also  to  give  them  an  even 
balance.  The  larger  of  those  illustrated  measure  about  9V2 
inches  in  diameter,  and  they  are  made  of  cast  iron,  while 
the  smaller  chucks  shown  in  this  view  are  of  machine  steel. 
The  chuck  marked  A  is  a  key  chuck.  Another  collection  of 
spinning  chucks  of  various  shapes  is  shown  in  Fig.  11.  Those 
in  the  upper  row  are  all  key  or  split  chucks,  and  the  keys 
are  shown  withdrawn  from  the  sockets.  All  these  chucks, 
up  to  6  inches  in  diameter,  are  made  of  machine  steel;  those 


Fig  12.     Various  Forms  of  Spinning  Chuclcs  made  from   Hard  Maple 

seen  in  the  lower  row  are  shapes  which  are  comparatively 
easy  to  spin. 

A  collection  of  hard  maple  chucks  is  shown  in  Fig.  12,  some 
of  which  represent  shapes  that  are  difficult  to  spin.  Tlie 
chuck  A  is  15  inches  long,  and  the  maximum  diameter  of  B 
is  12%  inches.  These  figures  will  serve  to  give  an  idea  of 
the  pi'oportions  of  the  other  chucks.  All  of  the  chucks  shown 
have  threads  cut  in  them  and  they  are  screwed  directly  to 
the  spindle  of  the  lathe,  the  faceplate  being  dispensed  with. 
Some  of  the  larger  wooden  chucks  used  measure  approxi- 
mately 5  feet  in  diameter.  A  chuck  of  this  size  is  built  up 
of  sections  which  are  glued  together. 

A  number  of  bronze  sectional  split  chucks  are  shown  in 
Fig.    13.     When   spinning  over   a  sectional   chuck,   it   is   first 


Fig.  13.    A  Group  of  Bronze  Sectional  Chuc]£s 

necessary  to  break  down  the  shell  as  far  as  is  practicable  on 
a  solid  chuck.  Care  should  be  taken,  however,  to  leave  suf- 
ficient clearance  so  that  the  work  may  be  withdrawn.  The 
shell  is  then  annealed,  after  which  it  is  put  on  the  sectional 
chuck  and  the  under  cut  or  small  end  is  spun  down  to  the 
chuck  surface.  When  the  entire  surface  of  the  shell  is  spun 
down  to  a  bearing,  the  shell  is  planished  or  skimmed  to  a 
smooth  surface;  the  open  edge  is  also  trimmed  even  and  the 
shell  is  polished  with  emery  cloth. 

A  large  bronze  chuck  of  seven  sections,  one  of  which  is  a 
key  section,  is  shown  at  A.  The  largest  diameter  of  this 
chuck  is  10  inches.     It  has  a  cast  iron  center  hub  and  a  steel 


cap  at  the  top  for  holding  the  sections  in  place.  This  cap, 
when  in  place  in  the  retaining  groove  shown,  is  flush  with 
the  top  of  the  chuck.  Another  large  chuck  having  five  sec- 
tions and  one  key  section  is  shown  at  B.  The  retaining  cap 
in  this  case  is  of  a  different  form.  The  lower  part  of  the 
sections  of  all  these  chucks  fit  in  a  groove  at  the  bottom  of 
the  hub.  A  chuck  of  five  sections,  that  is  without  a  binding 
cap,  is  shown  at  C.  This  is  not  a  good  design  as  the  hub  or 
center  is  too  straight,  and  all  of  the  grip  or  drive  is  from 
the  bottom  groove,  which  is  not  sufficient.  The  shape  shown 
at  D  is  more  difficult  to  spin  than  any  of  the  others,  as  it  is 
smaller  at  the  opening  in  proportion  to  its  size.  This  chuck 
also  requires  more  sections  in  order  that  it  may  be  withdrawn 
from  the  shell  after  the  latter  is  spun.  The  chuck  E  is  in- 
tended for  a  small  shell  that  is  also  difficult  to  spin.  The 
drive  pins  which  prevent  the  segments  of  the  chuck  E  from 
turning,  may  be  seen  projecting  from  its  base.  The  center- 
ing pins  at  the  outer  end  of  chucks  D  and  E  and  the  bind- 
ing caps  may  also  be  seen.  The  chuck  A,  because  of  its  size, 
is  hollowed  out  to  reduce  the  weight.  All  of  these  chucks 
were  made  for  hard  service,  and  they  have  been  used  In 
spinning  thousands  of  shells. 

Another  group  of  sectional  chucks  is  shown  in  Fig.  14. 
There  are  mostly  made  from  hard  maple.  The  sections  of  chuck 
A  are  planed  and  fitted  together  and  thin  pieces  of  paper  are 
glued. to  these  sections  before  they  are  glued  collectively  for 
turning.  By  using  the  paper  between  the  joints,  the  sections 
may  be  easily  separated  after  they  are  turned  to  the  proper 
size  and  form.  If  the  different  sections  were  glued  without 
paper  between  them,  the  joint  formed  would  be  so  good  that 
the  separation  of  the  sections  could  not  be  controlled,  and 
parts  from  opposite  sections  would  be  torn  away.  The  use 
of  the  paper,  however,  between  the  glued  joints,  controls  the 


Fig.  14.    Sectional  Chucks  made  from  Wood 

separation  of  the  sections.  The  chuck  shown  at  D  is  also 
made  with  the  paper  between  the  sections.  Chucks  B  and  E 
are  turned  from  the  solid,  care  being  taken  to  have  the  grain 
of  the  wood  lengthwise.  After  they  are  turned  to  the  re- 
quired form,  they  are  split  into  sections  with  a  sharp  chisel. 
Before  doing  this,  the  key-section  should  first  be  laid  out. 
There  should  be  as  few  sections  as  possible,  the  number  being 
just  sufficient  to  enable  the  withdrawing  of  the  chuck  from 
the  shell  after  the  latter  is  spun  to  shape.  This  method  of 
making  a  chuck,  while  quicker  than  the  other,  is  not  good 
practice,  except  for  small  work. 

A  lignum  vitae  chuck  is  shown  at  A  in  Fig.  15  that  was 
made  with  paper  between  the  sections.  The  key-section  is 
shown  on  top.  This  wood,  while  being  more  durable  than 
hard  maple,  costs  sixteen  cents  a  pound  in  the  rough  and. 
counting  the  waste  material,  is  not  any  cheaper  than  bronze, 
and  is  less  durable.  The  hard  maple  chucks  B  aud  0  were 
turned  from  the  solid,  after  which  the  sections  were  split. 
The  segments  shown  in  the  center  of  the  illustration  did  not 
split  evenly,  owing  to  a  winding  or  twisting  grain. 

The  construction  of  a  sectional  spinning  chuck  is  shown  in 
Fig.  16.  This  illustration  also  shows  the  proper  proportion 
for  the  central  hub  and  its  taper.  This  hub  should  never  be 
straight,  but  should  have  from  5  to  7i^  degrees  taper  on  the 
central  part.  There  should  also  be  a  taper  of  l]^  degree  on 
the  other  binding  surfaces  as  indicated.  These  parts  are 
made   tapering   so   that   the   shell   can   be    released   from   the 
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lathe  niter  spinning,  without  hammering  or  driving;  when 
straight  surfaces  are  used  the  worlc  has  to  be  pried  olf,  and 
It  is  also  harder  to  set  up  the  sections  for  the  next  shell. 
Another  disadvantage  is  that  with  straight  fittings  the  wear 
cannot  be  taken  up.  An  end  cap  or  binder  should  be  used 
wherever  possible  as  it  steadies  the  cliucl<.  A  drive  pin 
should  also  be  used  and  tlie  liole  for  it  drilled  in  the  largest 


Fig.  15.     Other  Examples  of  Woodeu  Sectional  Chucka 

section;  this  Is  important,  as  it  gives  the  sections  a  more 
positive  drive.  If  they  slip  they  will  soon  wear  themselves 
loose  and  leave  openings  at  the  joints. 

The  plan  view  shows  the  method  of  laying  out  the  various 
sections.  The  Isey  should  be  laid  out  first.  One  liey  Is  enough 
for  the  particular  form  of  chuck   Illustrated,  but  it  Is  often 

necessary  to  use 


two  key  sections 
when  the  shell 
opening  Is 
small. 

When  a  sec- 
tional chuck  is 
to  be  made,  it  is 
important  to  de- 
cide first  on  the 
size  of  the  cen- 
tral hub  A,  the 
number  of  sec- 
tions C,  and  also 
the  design  of 
the  cap  or  bind- 
er B.  This  cap 
must  not  exceed 
in  size  the  open- 
ing In  the  fin- 
ished shell,  as 
It  would  be  Im- 
possible to  re- 
move it  after 
the  chuck  sec- 
tions were  taken 
out.  After  the 
size  of  the  hub 
A  has  been  de- 
cided upon,  a 
wooden  form 
should  be  turned 
that  is  a  dupli- 
cate of  A,  except 
that  a  spherical 
surface  E  should 
be  added.  This 
flpherical  part  should  be  slightly  smaller  than  the  inner  diam- 
eter of  the  bronze  sections  in  order  to  allow  for  machining 
them.  In  turning  this  wooden  pattern  on  which  the  plaster 
patterns  for  the  sections  are  to  bo  formed,  the  shoulder  D 
should  be  omitted,  as  a  removable  metal  ring  will  take  Its 
place. 

When   the   wooden   hub   is   ready,    two    metal   partitions   or 
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Elevation  and  Plan  showing  Construction 
of  Sectional  Chuck 


templets  of  the  same  outline  as  the  chuck,  though  about  one- 
half  inch  larger  than  Its  total  diameter,  for  shrinkage  and 
finishing,  are  fastened  to  the  hub  in  the  correct  position 
for  making  a  plaster  pattern  for  the  key  section.  These 
patterns  should  have  extension  ends  so  that  the  sections  when 
cast,  may  be  held  by  them  while  they  are  being  turned.  The 
templets  should  be  banked  around  with  a  wad  of  clay,  and 
they  should  also  be  coated  on  the  inside  with  sperm  oil  to 
keep  the  plaster  from  sticking.  There  should  be  two  brads 
driven  in  the  hub  for  each  section  of  plaster  to  hold  the 
sections  in  place  while  they  are  being  turned.  After  the 
plaster  for  the  key  section  has  hardened,  the  templets  should 
be  located,  one  on  each  side  of  the  key  section,  so  that  the 
two  adjacent  sections  may  be  made.  In  this  way  all  the 
sections  are  finished.  After  about  forty-eight  hours  the  plas- 
ter will  be  hard  enough  to  turn  in  the  lathe  with  a  hand  tool. 
The  form  should  be  roughly  outlined  and  plenty  of  stock 
left  for  shrinkage,  as  bronze  shrinks  considerably.  Before 
taking  the  sections  off  the  wooden  frame,  the  metal  band  D 
should  be  removed  to  allow  the  sections  to  be  separated.  This 
should  not  be  done,  however,  until  they  are  numbered,  so 
that  they  can  be  again  placed  in  their  proper  positions.  After 
the  sections  are  cast,  they  should  be  surfaced  on  a  disk 
grinder,  or  finished  with  a  file,  care  being  taken  to  remove 
as  little  metal  as  possible.  Each  section  is  next  tinned  on 
both  contact  faces,  and  then  all  are  assembled  and  sweated 
or  soldered  together  by  a  blow-pipe.  It  is  sometimes  neces- 
sary to  put  a  couple  of  strong  metal  bands  around  the  sec- 
tions to  hold  them  firmly  in  place  when  soldering  and  also 
to  support  them  during  the  turning  operation. 

The  central  hub  A  should  be  machined  first;  then  the  as- 
sembled outside  shell  should  be  machined  to  fit  the  hub  A, 
both  on  the  taper  part  and  at  the  point  D.  While  the  seg- 
ments are  being  bored  and  faced,  they  are  held  by  the  ex- 
tension ends  (not  shown)  which  were  provided  for  this 
purpose.  This  outer  shell  should  also  be  machined  all  over 
inside  so  that  it  will  be  in  balance.  It  is  then  taken  out  of 
the  chuck  and  a  hole  is  drilled  in  the  largest  section  for 
drive  pin  H.  The  hub  A  is  then  caught  in  the  lathe  chuck 
with  the  assembled  sections  on  it,  and  a  seat  is  turned  for 
the  cap  B.  After  this  is  done  the  binder  bands  can  be  re- 
moved, but  not  before.  The  chuck  can  be  finished  with  a 
hand  tool  and  file  after  the  roughing  cut  is  taken.  After  the 
sections  are  removed  from  the  hub  and  numbered  at  the 
bottom  or  inner  ends,  they  can  be  separated  by  heating  them. 
If  the  joints  are  properly  fitted  there  will  be  only  a  thin  film 
of  solder  which  can  be  wiped  off  when  hot. 


*     •     • 


A  new  iron  has  been  produced  and  sold  for  a  short  time 
past  by  the  American  Rolling  Mill  Co.,  of  Middletown,  Ohio. 
It  is  a  product  of  the  open-hearth  steel  furnace,  but  in  chemi- 
cal composition  and  in  mechanical  properties  it  is  so  closely 
similar  to  wrought-iron  that  the  term  "steel"  can  no  longer 
be  applied  to  it  properly.  The  makers  have  given  it  the  trade 
name  "American  Ingot  Iron."  This  ingot  iron  differs  from 
steel  in  having  its  carbon,  manganese  and  silicon  contents 
reduced  to  small  fractions  of  the  amounts  found  In  ordinary 
soft  steel.  A  typical  analysis  is  as  follows:  Carbon,  0.02  per 
cent;  manganese,  0.01  per  cent;  phosphorus,  traces;  sulphur, 
0.02  per  cent,  and  silicon,  traces.  The  metal  is  to  all  appear- 
ances identical  with  dead  soft  steel,  or  a  good  wrought-iron, 
though  its  fracture  lacks  the  ropy  fiber  seen  in  the  latter. 
Its  strength  is  closely  the  same  as  that  of  wrought-iron.  Sev- 
eral tests  indicate  an  ultimate  tensile  strength  of  from  47,000 
to  49,000  pounds  per  square  inch.  Its  ductility  is  remarkably 
high,  and  the  metal  is  rolled  ijito  sheets  and  the  sheets  used 
for  drawing  In  the  drawing  press  with  good  results.  The 
prime  quality  of  this  ingot  iron,  however,  is  Its  resistance  to 
corrosion.  This  was  the  object  for  which  It  was  originally 
produced  as  an  experiment,  and  when  trials  against  steel  in 
sulphuric-acid  solutions  showed  the  hope  of  high  corrosion 
resistance  to  be  borne  out.  It  made  the  metal  at  once  the 
most  Interesting  appearance  In  Iron  metallurgy  of  the  present 

time. 

*     *     • 

Don't  forget  that  it   is  a  high  point  in  economy  to  put  all 
necessary  information  and  data  on  all  drawings. 
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SOLUTION    OF    EPICYCLIC    GEARING   BY    THE 
METHOD  OP  LEVERS* 

By  JOHN   S.    MTERSt 

The  solution  ot  epicyclic,  planetary,  or  as  it  is  sometimes 
called,  differential  gearing,  is  often  rather  confusing.  This  is 
especially  the  case  to  the  person  who  approaches  the  subject 
for  the  first  time,  and,  unless  some  correct  and  systematic 
method  be  pursued,  two  different  men  working  independently 
on  the  problem  are  quite  likely  to  get  entirely  different  results 
as  to  the  velocity  ratio,  and  resultant  direction  of  rotation. 
The  method  which  is  probably  most  generally  known  is  that 
of  separate  motions,  and  the  only  drawback  to  this  method  is 


Figs.  1  and  2.    Diagram  for  the  Solution  of  Problem  in  Epicyclic  Gearing 
by  the  Lever  Method 

the  liability  of  getting  the  signs  (+  and  — )  mixed. 

In  the  following  problems  the  writer  has  illustrated  the 
application  of  this  method,  at  the  same  time  applying  a 
method  which  he  has  termed  tTie  lever  method,  in  each  case 
checking  the  latter  by  the  former  to  prove  the  work. 

The  principal  advantages  of  the  lever  method  are:  1.  That 
the  resultant  direction  ot  rotation  can  be  determined  without 
calculation  by  a  simple  process  of  inspection,  thereby  reducing 
the  chances  of  error  to  a  minimum,  and  offering  a  ready  means 
of  cheeking  the  result  obtained  by  some  other  method.  2. 
It  facilitates  finding  the  directions  and  am'ounts  of  the  tooth 
pressures. 

When  applying  the  lever  method  for  velocity  ratios,  instead 
of  taking  the  actual  radii  of  the  various  gears,  these  radii 
may  be  taken  as  the  number  of  teeth  in  the  respective  gears 
if  all  the  gears  in  the  train  are  of  the  same  pitch.  If  the  gears 
are  not  all  of  the  same  pitch,  take  the  number  of  teeth  equiva- 
lent if  they  were  all  of  the  same  pitch.  For  example,  if  in 
Fig.  1  the  gears  F  and  JTi  are  1-inch  pitch  and  have  40  and  20 
teeth,  respectively,  while  gears  L  and  K.  are  %-inch  pitch  and 
have  48  and  32  teeth  respectively,  we  could  reduce  them  all  to 
the  equivalent  number  of  teeth  at  1-inch  pitch;  when  the  number 
of  teeth  in  L  would  be  %  X  48  =  36,  and  in  E,,  %  X  32  =  24. 
We  would  then  consider  these  numbers  as  the  radii  of  the  re- 
spective gears.  This  eliminates  slight  errors  due  to  dropping 
decimals  when  working  out  an  actual  pitch  diameter  and  using 
it  in  the  equations  for  velocity  ratios. 

Examples  of  Planetary  or  Epicyclic  Gearing 
In  Fig.  1  is  shown  a  train  of  planetary  gears,  in  which  F 
is  the  fixed  or  stationary  gear,  sometimes  termed  the  sun- 
wheel.  Ki  and  K^  are  the  planetary  gears  which  are  keyed 
together  and  rotate  about  the  center  /  at  the  same  time  as  they 
are  rotated  bodily  about  the  center  0  in  the  direction  indi- 


cated by  the  arrow  a.  the  arm  P  actuating  the  motion.     The 
gear  L  is  free  to  turn  on  its  axis. 

Problem  1. — a.  What  is  the  direction  of  rotation  of  gear  L? 
6.  What  is  the  angular  velocity  of  gear  L  as  compared  to  that 
of  arm  P?  .... 

a.  For  a  small  traction  of  a  revolution,  the  action  of  a  lever 
and  a  gear  are  similar,  as  far  as  direction  and  velocity  ratios 
are  concerned.  Hence  we  may  replace  the  gears  and  the  arm  P 
by  a  system  of  levers  as  shown  in  Fig.  2.  The  teeth  ot  the  fixed 
gear  will  always  constitute  the  fulcrum  of  one  of  the  levers, 
corresponding  to  the  fulcrum  /  of  lever  Q  in  Fig.  2.  The  arm  P 
in  Fig  1  corresponds  to  the  lever  S  in  Fig.  2.  while  gear  L  cor- 
responds to  lever  T.  and  gears  K,  and  E^  to  lever  Q. 

Now  assume  that  motion  is  imparted  to  lever  S  in  the  direc- 
tion indicated  by  the  arrow  a;  then  lever  Q  will  be  inclined 
in  the  direction  indicated  by  the  line  xx  and  being  in  contact 
with  lever  T  it  will  cause  this  lever  to  move  to  the  position 
indicated  by  the  line  yy.  or  to  rotate  in  the  direction  of  the 
arrow  6.  This  arrow  then  shows  the  direction  of  rotation  of 
gear  L,  which  was  to  be  determined.  The  answer  to  question 
(a)  is,  therefore,  that  gear  L  rotates  in  a  direction  opposite 
to  that  of  arm  P.  This  answer  is  arrived  at  by  a  very  simple 
process,  thus  presenting  the  minimum  chance  of  error. 

b.  It  is  now  required  that  we  find  the  ratio  of  the  angular 
velocity  of  gear  L  to  that  of  arm  P.  Referring  to  Fig.  2,  we 
find  that  if  lever  S  made  one  complete  revolution,  the  end  in 
contact  with  Q  would  move  a  distance  equal  to  27rD,  and  con- 
sequently cause  that  end  of  lever  Q  which  is  in  contact  with 
lever  T  to  impart  motion  to  the  latter  lever,  the  amount  of 

2wDB 

which  would  be  

C 
One  turn  ot  lever  T  would  require  this  end  to  be  moved  a 
distance  of  2jr.4.     It,  therefore,  revolves,  for  one  turn  of  S, 

27ri»B        BD 

a  number  of  revolutions  equal  to = •. 
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*  For  additional  infonnation  on  epicyclic  searing,  see  the  following 
articles  previously  published  in  Machinery  :  Epicyclic  Gearing,  August. 
1899  :  May,  1900,  and  August.  1900  ;  and  Some  Applications  of  Epicyclic 
Gearing,  September,  1900.  See  also  Machinery's  Data  Sheet  No.  102, 
Simple  and  Compound  Epicyclic  Trains. 

■t  Address  :  2456  Almond  St.,  Philadelphia,  Pa. 


Fig.  3.    Diac^am  for  Problem  2 

The  gear  ratio  may  therefore  be  stated  thus: 

BD 

Revolutions  of  P  :   revolutions  L  :  :  1  : ; 

AC 
or  since  P  is  the  driving  and  L  the  driven  member,  we  would 

BD  AC 

say  that  the  gear  reduction  is  1  -; ,  or  simply  .     If 

AC  BD 

this  quantity  be  less  than  unity  it  indicates  an  inverse  speed 
reduction. 

The  results  obtained  may  be  verified  by  a  common  method  of 
separate  motions.  First  lock  the  gears  together  and  turn  the 
entire  mechanism  one  revolution  to  the  right;  call  this  direc- 
tion positive   (  +  ). 
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Second.  Imlil  arm  /' stalionary  and  tiini  gear  t'  back  ono  I  urn 
In  the  negalive  ( — )  dlre.ilon.  The  not  or  oonibinod  re- 
sult on  gear  t^  Is  zero,  or  "no  motion,"  while  for  gear  />  we 
have: 

1st    condition:    Revolutions  of  L=+l. 

A  +  B      B  +  C 


number  of  nvolutions  of  £,:= 


2nd  condition:     Kevolutions  of  L 


■1  X 


X  ■ 


machitieri/,KY, 


Fig.  4.     Compound  Bevel  Gear  EplcycUc  Train 

Adding  these  results,  we  have  the  number  of  revolutions  of 
gear  L  for  one  positive  (  +  )  turn  of  arm  P: 

(A  +  B)    (B  +  C)  BU  +  B  +  C) 


AC  AC 

and  since  A  +  B  +  C  =  D,  the  number  of  revolutions: 


BD 


AC 


which  is  the  same  result  as  that  obtained  by  the  lever  method, 
the  minus  sign  only  serving  to  show  the  direction  of  rotation 
of  L,  which  is  opposite  to  that  of  P. 

Problem  2. — In   Fig.   3   the  small   gear  F  is  fixed   and   the 


TT 


A^- ______S 

.Vailihierii.XY. 


^-^.t 


Pig.  6.    Diagram  for  the  Solution  of  EplcycUc  Train  In  Flfir.  4 

larger  gear  L  loose.  Arrow  o  indicates  the  direction  of  mo- 
tion of  arm  /',  while  arrow  b  shows  the  direction  of  rotation 
of  the  driven  wheel  L,  or  lever  T,  which  for  this  case  is  the 
same  as  the  direction  of  driver  P.  By  the  method  of  levers 
the  revolutions  of  L  for  one  revolution  of  P  equals 

2TrBD  BD  BD 


(B  +  C)  X2viA  + B)        B(.A  +  B  +  G)+AC       BD  +  AC 
By  the  usual  method  of  separate  motions  we  would  have  the 


AC 


1 


B  (A+B  +  C) 


BD 


(B  +  C)(.A  +  B)         B{A  +  B-\-C)+AC        BD  +  AC 
thus  showing  that  both  methods  arc  correct  analyses  of  the 
conditions,  as  they  both  give  the  same  results. 

Compound  Bevel  Gear  Epicyclic  Train 
In  the  train  of  bevel  gearing  shown  in  Fig.  4,  P  is  the  prime 
mover,  L  Is  the  loose  or  driven  gear,  A',  and  K,  are  keyed  to- 
gether, and  F  Is  fixed.  The  action  of  gears  P,  £"„  A',,  and  L 
Is  represented  by  levers  1,  2,  3  and  4  respectively.  Point  F, 
of  gear  /•'  constitutes  the  fulcrum  F^  of  lever  2.  Points  A  and 
Q  are  projected  upon  line  W,Wi  at  A,  and  Q,.  These  points 
(A,  and  Q,)  form  the  fulcrums  of  levers  3  and  4,  respectively. 
Now  let: 

r,.  =any  given  number  of  revolutions  of  gear  P, 
T,,  =  resulting  revolutions  of  gear  L, 

R=  —  =  gear  reduction  of  entire  train. 

By  reference  to  the  leverage  diagram  it  is  seen  that  if  gear 
P  rotates  in  the  direction  of  arrow  a.  gear  L  will  rotate  In 
the  direction  indicated  by  arrow  6.  Gears  P  and  L  thus  rotate 
in  the  same  direction.  We  further  have,  by  the  principle  of 
levers: 

2wp  X  z              p  X  z 
Tl=T,, =T^  (1) 


2  fc,  2/  2  TT  Z 


2k,ly 


TO  COLUMN  ON  -..^  r~4^ 
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Fig.  6.    Planetary  Geared  Indicator  used  on  Steering  Columns 

It  can  be  shown  by  the  principles  of  geometry  (see  below) 
that 

xz        2  k,  I  —  2fc./ 


y 


f  +  P 


Then 


from  which 


""fc,  ?    \    f  +  p     j 
Tl         P     \k,l-k,ff 


(2) 


(a) 


W 


The  results  obtained  may  bo  verified  by  the  method  of  sepa- 
rate motions  as  follows: 
First:  turn  the  entire  mechanism  +  1  turn  (arm  locked). 
Second:  hold  arm,  and  turn  F  back  —  1  turn. 

,   .         .,^,       (  revolutions  of  P^  +  1 
1st  condition  ] 

I  revolutions  of  L  =  +  1 


revolutions  of  P  =  -f  ■ 


2nd  condition  ■ 


revolutions  of  L: 


P 
fk. 


fc,  f 
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Summing  up  the  I'esults  of  these  two  conditions: 


Revolutions  of  P— 

-1  + 
==1- 

/ 

/  +  p 

P 

p 

l- 

T 

Now 

R= —  = 

tixl 

z 

I 

/ 

+  p 

It  will  be  seen  that  this  last  equation  is  the  same  as  equa- 
tion (4).  If  the  quantity  kj  —  fc^  /  is  positive,  then  gear  L  will 
revolve  in  the  same  direction  as  gear  P.  If  this  quantity  is 
negative,  then  gear  L  rotates  in  a  direction  opposite  to  gear 
P.  If,  however,  this  quantity  equals  zero,  then  there  is  no 
rotation  of  gear  L,  no  matter  what  the  velocity  of  gear  P  is. 
This  is  caused  by  the  fact  that  the  gear  reduction  R  is  then 
infinite. 

These  same  deductions  can  be  drawn  from  an  inspection  of 
Fig.  4.  If  gear  £r,  be  increased  in  size,  line  XX  will  incline 
more  and  more  towards  line  YY,  thus  increasing  the  gear  ratio 
in  consequence  of  the  decrease  in  dimension  x.   When  line  XX 


CENTER  OF 
FIXED  GEAR  F 

AND  OF  SHAFT 


—ARM  P 

(pinned  to  shaft) 
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Flga.  7.  8  and  9.    Dia^ams  for  Solution  of  Gear  sbo\m  in  Fig.  6 

coincides  with  line  YY.  point  O  has  been  moved  to  F,,  a;  =  0 
and  li^  infinity,  and  there  is  then  no  motion  imparted  to 
gear  L.  If  gear  K..  is  further  increased  until  line  XX  comes 
into  a  position  outside  of  line  YY,  as  indicated  by  X,Xi,  then 
the  dimension  x  becomes  negative,  and  gear  L  will  rotate  in 
a  direction  opposite  to  that  of  gear  P.  By  the  lever  method 
of  analysis,  this  condition  becomes  at  once  apparent,  for  if 
point  G  falls  outside  of  point  F,  as  at  G,,  lever  3  would  be 
located  as  shown  in  dotted  lines  at  3,.  It  is  seen  then  that  lev- 
ers 3  and  4  would  rotate  in  a  direction  opposite  to  that  of 
lever  1. 
When  the  shafts  are  at  right  angles  to  each  other  f=:p  and 

R  = = (5) 

Tl         k^l  —  fc,  p 
The  method  of  obtaining  equation  (2)  may  need  some  fur- 
ther explanation  (see  Fig.  5). 

f  +  P 
EF=2fe,;  E  T^f  —  p;  B  D  = 


EF                    kAf  +  P) 
ABz= BD— 
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2  k, 
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tan  6  =- 


fc=         k,  V  4  A;,''—  (/  — p)^ 


HA         2k,l  —  k,U  —  P) 
Kk,U  +  P) 


BG  =  ABtan6: 


x^GF=k,  —  BG=:k,- 


2kJ  —  U,U  —  P) 

k,k,if  +  P) 


We  further  have 

z  fc,  fc,  [2fc, !  — fc,  (/  — p)] 


2fc,Z  — fc,(/  — p) 
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Then 
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Indicator  wdth  Planetary  Gears  as  used  on  Steering-  Columns 

Fig.  6  shows  a  type  of  indicator  used  on  steering  columns. 
In  practice,  gear  F  may  have  36  teeth,  gear  L.  35,  and  gear  K, 
18.  Theoretically  there  should  be  two  different  sizes  of  plane- 
tary gears  in  place  of  the  single  gear  K.  in  order  that  the 
teeth  might  mesh  properly.  In  practice,  however,  the  single 
gear  is  simpler  and  entirely  satisfactory.  In  order  to  apply 
the  method  of  levers  to  the  solution  of  this  problem,  let  us 
conceive  of  the  device  as  constructed  along  theoretically 
correct  lines.  Fig.  7  shows,  in  section,  a  construction  which 
would  give  theoretically  correct  results.  In  Fig.  8  is  shown 
a  diagrammatical  plan  view  of  Fig.  7,  showing  the  pitch  cir- 
cles of  the  gears.  In  Fig.  9  is  shown  a  system  of  levers  which 
would  have  the  same  velocity  ratio  and  the  same  direction  of 
motion  of  the  lever  T  as  the  gears  in  Fig.  7  would  give  to 
gear  L.  It  will  be  noted  that  lever  Q  has  one  arm  of  the  length 
C,  while  the  length  of  the  other  arm  is  zero.  It,  therefore, 
has  no  influence  upon  the  velocity  ratio.  The  fulcrum  of  the 
lever  Q  is  at  /.  w-hile  /,  is  the  fulcrum,  or  more  properly  the 
abutment,  of  lever  T.  The  end  of  lever  T  which  is  in  con- 
tact with  /,  is  stationary. 

Now  when  lever  S  is  rotated  through  a  small  arc  in  the 
direction  indicated  by  arrow  o.  then  lever  Q  is  rotated  as  indi- 
cated by  arrow  o,  and  point  0,  and  lever  T  are  moved  as  indi- 
cated by  arrow  a..  This  movement  of  point  o,  is  equivalent 
to  rotating  lever  T  about  the  point  o,  in  the  direction  indi- 
cated by  arrow  &.  Thus  arrow  6  indicates  the  direction  of 
rotation  of  lever  T  or  of  the  gear  L,  which  corresponds  to  T. 

The  ratio  of  the  system  of  levers  in  Fig.  9,  or  of  the  gearing 
in  Fig.  7,  may  now  be  arrived  at  by  the  method  of  levers  as 
follows: 

In  one  revolution  of  lever  S,  the  point  moving  along  the 
arrow  a,  would  travel  a  distance  equal  to  2  tt  A.  Dimension 
.1  has  been  shown  enlarged  in  Fig.  9,  in  order  to  show  the 
existing  conditions  more  clearly.  Now  as  tar  as  the  angular 
motion  of  lever  T  is  concerned,  we  may  consider  this  move- 
ment 2  IT  A  to  have  occurred  at  the  end  /  in  the  direction 
of  arrow  b,  and  we  may  treat  point  o,  as  the  center  of  rota- 
tion, which  in  fact  it  is  for  T  or  L.  One  turn  of  lever  T 
about  Oi  would  require  point  /  to  be  moved  a  distance  of 
2  7rB;  therefore,  a  movement  of  27rA  would  revolve  T  as 
many  revolutions  as  2  tt  B  is  contained  in  2  tt  A;  or,  for  one 

27rA        A 

turn  of  lever  S,  lever  T  will  make =  —  revolutions;  and 

27rB       B 

since  S  corresponds  to  arm  P,  and  T  to  gear  L.  we  may  ex- 
press the  ratio  thus: 

A 
Revolutions  of  P  :  revolutions  of  L  :   :  1  :  ^ — . 
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Since  P  Is  the  driver,  we  may  say  that  the  gear  reduction  is 

A       B 

B       A 

The  ratio  obtained  by  the  method  of  separate  motions  agrees 
witli  the  above,  the  final  turns  of  L  for  H-   1  turn  of  P  being 

A  +  B  A 

1 = ,   the   minus    sign    Indicating   that   L   ro- 

B  B 

tales  in  a  direction  opposite  to  that  of  P. 

It    will  be  noted   that   in  this   last  problem  the  method   of 

levers  Is  rather  cum- 
bersome to  apply,  in- 
asmuch as  we  are 
compelled  to  first 
make  a  theoretically 
correct  layout,  as  was 
done  in  Fig.  7,  before 
it  was  possible  to 
solve  the  problem. 
Tne  principal  value 
of    thei    method    In    a 

pig.  10     Diagram  for  Detarmlolng  Beudlng  Case       like       thlS       may 

Moments  on  Main  Shaft  in  Fig.  4  therefore    be    that    Of 

a  check  on  the  calculations.  But  velocity  ratios  and  direc- 
tions of  rotation  are  not  the  only  features  with  which  the 
designer  must  deal.  He  must  also  find  the  tooth  loads,  pres- 
sures of  bearings,  etc.,  if  he  is  to  intelligently  proportion  the 
various  parts.  This  is,  in  particular,  where  the  lever  method 
aids  the  designer.  It  makes  it  easier  to  determine  the  direc- 
tion and  amount  of  the  various  tooth  and  bearing  pressures. 

Tooth  Loads  and  Bearing  Pressures 

ReferMng  now  to  Fig.  4  let 
T^  =  tooth  load  at  point  E, 
Ty  ^  tooth  load  at  point  F~, 
T,i  =  tooth  load  at  point  M, 
Bi  =  load  on  bearings  at  point  A. 
The  horsepower  and  revolutions  per  minute  of  gear  P  being 
known,  the  tooth  load  at  E  will  be  found  as  below   (p  being 
in  inches  and  A' =  revolutions  per  minute): 

33,000  X  H  P  X  12 

Te  = (6) 

2irp  X  2^ 

In  the  system  of  levers  this  force  Te  acts  at  point  E,  and 
has  a  turning  moment  about  the  assumed  point  G^  equal  to 
Tg  X   (2k^  —  x).     The  resulting  force  at  F,  is  then: 

Tv= .  (7) 

X 

The  tooth  load  Tm  is  the  force  acting  at  point  M,  In  the 
lever  system.  Taking  the  moment  of  T^  about  the  point  F, 
and  dividing  by  x  gave  the  force  acting  at  point  G,.  Taking 
the  moment  of  this  force  about  point  A,  and  dividing  by  z 
will  give  the  force  acting  at  point  M,.    Thus: 

Te   X  2  fc,  2/ 
T^= .  (8) 

X  z 

The  load  on  the  sleeve  or  bearing  at  point  A  is  the  force 
acting  at  point  A,  in  the  lever  system  and  is  found  in  a  similar 
manner.    Thus: 

T^   X2k,{V  —  z) 

B^  =— •  (9) 

xz 

Similarly  the  force  acting  on  the  bearing  at  point  //  Is  (see 
Fig.  10): 

AB 

B„  =B^     .  (10) 

BH 
and  at  point  B 

AH 

Bb    =B^ .  (U) 

BH 

Bending-  Momenta 

The  forces  Te  7V  7',,  and  S,  are  now  known,  and  the  forces 
Bt  and  B,,,  acting  on  the  main  bearings,  may  now  be  deter- 
mined   (see   Fig.   11).     According   to   the   principles   of  static 


cciullibrlum,    the   algebraic   sum   of    the   moments    of   all    the 

forces  about  any  point  must  equal  zero.      Taking  moments 

about  point  U,  and  calling  all  the  upward  forces  positive  {  +  ) 

and  all  the  downward  forces  negative  ( — )  gives  us: 

T^X  US-  7\  X  UQ  +  Bj^X  UA  +  Ty.  X  UC+  H-,  x  UT  =  6 

or 

Ty  US  -  7'm  X  UQ  +  B.,  UA  +  Ty  UO 

-Bt  = (12) 

UT 

Taking  moments  about  point  T  gives  us.  In  the  same  way, 

Ty  XTC  +  li,,xTA-  TuXTQ  +  Ty  TS 

-  i?u  = . (13) 

TU 

When  Inserting  the  actual  values  and  solving  for  Bj  or  B^, 
if  the  sign  is  -f,  the  force  acts  upwards,  and  If  the  sign  Is  — , 
the  force  acts  downwards,  as  Indicated  in  Fig.  11. 

All  the  external  forces  now  being  known,  the  bending  mo- 
ments at  the  various  points  may  be  determined.  Before  do- 
ing so.  It  Is  well  to  apply  the  principle  of  static  equilibrium 
as  a  check  on  the  values  of  B-^  and  B,,.  The  algebraic  sum  of 
all  the  external  forces  must  equal  zero.  Thus  for  the  present 
case: 

±  B.,  +  Te  +  B,  -  7'm  +  Tp  ±  Bi,  =  0  (14) 

In  this  formula,  as  well  as  in  the  following,  the  sign  ±  In 
front  of  Bi  and  B^  indicates  that  these  quantities  are  to  have 
their  proper  sign  +  or  —  as  determined  by  inserting  the 
actual  values  in  equations  (12)  and*  (13). 

For  the  bending  moments  in  the  shaft,  the  moment  at  any 
point  is  equal  to  the  algebraic  sum  of  the  moments  of  all  the 
forces  at  one  side  of  the  point.  Let  il/c,  M^.,  J/.j  and  M^  be 
the  bending  moments  in  the  shaft  at  the  respective  points  C, 
A,  Q.  and  S.     Then: 

71/c  =  ±  B-,x  TO  (15) 

M^=  ±B.,XTA-TyXOA  (16) 

M^=  ±  B^XUQ  +  TyXSQ  (17) 

Jlf s  =  ±  -Bu  X  US  (18) 

If  the  mechanism  were  actually  constructed  as  shown  In 
Fig.  4,  account  should  also  be  taken  of  the  belt  pull  on  the 
driving  pulley.  There  would  also  be  torsion  in  the  shaft  from 
the  point  Q  to  some  point  beyond  on  the  right-hand  side  (not 
shown  In  the  engraving)  where  the  power  is  taken  off.  These 
torsional  stresses  should  be  combined  with  the  bending 
stresses  and  the  shaft  proportioned  for  the  ideal  or  combined 


.Vacft/"Ht'ry,iV-r. 


Fig.  11.    Diagram  for  Determining  Bending  Moments  In  Stud  for 
Translation  Gears  In  Pig.  4 

moment    (see    M.\chinery,    July,    1908,    engineering    edition, 
"Maximum  Stresses,  Combined  Torsion  and  Bending"). 

Referring  again  to  Fig.  10,  If  points  B  and  H  are  the  centers 
of  the  bushings,  and  the  loads  are  considered  as  concentrated 
at  these  points,  the  bending  moment  ati/is 

M,,  =  B,X  AH  (1S») 

More  correctly  the  pressures  should  be  considered  as  uni- 
formly distributed  over  the  whole  length  L  of  the  bushing. 
Then  the  moment  Is: 

M,,  =  B^x  AH-  i  B,,Xi  L 
The  bending  moment  at  the  point  V  is: 
My  =  B^x  AV 
In  all  the  foregoing  calculations,  the  centers  of  tooth  pres- 
sure have  been  assumed  to  act  at  the  outside  pitch  diameters 
of  the  gears,  which,  of  course.   Is  not  strictly  correct.    For 
the  moments  on  the  shaft  In  Fig.  11  the  forces  T„,  7'^.    and  7', 
should  bo  shifted  to  about  the  center  of  the  gear  faces. 
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SLIDE  RULE  FOR  HELICAL  SPRING 
CALCULATIONS 

By  M.  E.  DAVIS' 

The  accompanying  illustration  is  a  reproduction  of  the 
graduations  on  a  slide  rule  used  for  calculations  of  helical 
springs.  The  graduations  as  shown  are,  in  fact,  for  two  slide 
rules.  They  have  been  reproduced  in  such  a  scale  that  they 
may  be  cut  out  and  pasted  on  a  wooden  slide  rule  made  simi- 
lar to  the  regular  calculating  rules.  If  desired,  they  can  be 
pasted  directly  on  top  of  the  regular  scales  •on  ordinary  slide 
rules.  They  have  been  used  for  more  than  two  years  in  the 
Ordnance  Department  drawing-rooms  at  the  Washington  Navy 
Yard,  and  have  been  the  means  of  considerable  saving  in 
time.  The  chances  for  errors  are  also  much  less  than  when 
calculating  directly  by  the  formulas.  The  method  of  using 
the  slide  rule  is  easily  grasped,  even  by  those  who  are  not 
familiar  with  the  ordinary  type.  Those  who  cannot  success- 
fully use  spring  formulas  will  have  no  difEculty  with  this  in- 
strument. If  one  does  not  care  to  cut  out  the  scales  and 
paste  them  on  a  slide  rule,  one  can  use  them  to  advantage  by 
simulating  the  movement  of  the  slides  by  means  of  measure- 
ments taken  by  a  pair  of  dividers,  thus  arriving  at  the  same 
results. 

The  lower  set  of  scales  for  the  deflection  of  springs  was 
computed  with  a  torsional  modulus  of  elasticity  of  12,600,000. 
If  any  other  modulus  is  required,  a  correction  for  it  is  pro- 
vided on  the  scale,  as  will  be  explained  later. 

In  order  to  describe  the  use  of  the  slide  rule  it  is  best  to 
take  a  concrete  example.  The  different  scales  are  designated 
by  letters  as  indicated  below: 


A 

Stress 

B 

C 

Load 

Slide 
Diam.  of  Wire 

D 

Mean  Diam.  of  Spring 

F 
G 


H 


Load 
Deflection  per  Coil 

Diam.  of  Wire 
Mean  Diam.  of  Spring 


Slide 


Scales  B  and  C  are  mounted  on  a  slide  and  scales  F  and  G 
are  also  mounted  on  a  slide.  All  the  other  scales  are  on  the 
stationary  part  of  the  slide  rule  or  rules. 

Assume  that  the  dimensions  of  a  spring  which  will  sustain 
a  load  of  250  pounds  when  the  fiber  stress  in  the  material  is 
80,000  pounds  per  square  inch  is  required.  The  graduation 
250  on  scale  B,  giving  the  load  in  pounds,  is  brought  opposite 
the  graduation  SO  on  scale  A,  giving  the  stress  per  square  inch 
in  thousands  of  pounds.  Scales  C  and  D  now  give  the  diam- 
eter of  wire  and  the  mean  diameter  of  coil,  respectively.  It 
will  be  seen  that  there  is  a  series  of  springs  that  meets  the  re- 
quirements, the  mean  diameter  of  coil  being  in  each  case  op- 
posite the  corresponding  diameter  of  wire.  Springs  of  the 
dimensions  given  below  will  be  seen,  for  instance,  to  fill  the 
conditions: 

Mean  Diameter  Diameter  of 

of  Spring  Wire 

1-0  0.200 

1-5 0.229 

2.0  0.252 

2-5  0.271 

3-0  0.2S8 

4.0  0.317 

Assume  that  the  spring  having  a  mean  diameter  of  2  inches 
and  a  diameter  of  wire  of  0.252  inch,  is  selected.  It  is  re- 
quired to  find  the  deflection  of  this  spring  under  a  load  of 
250  pounds.  For  this  the  lower  set  of  scales  Is  used.  The 
graduation  0.252  on  scale  G  is  brought  opposite  the  gradua- 
tion 2  on  scale  H;  opposite  the  load  250  on  scale  E,  the  de- 
flection per  coil,  in  this  case  0.315  inch,  is  read  off  directly 

•  Address :    107  14th  St.,  N.  E.,  Washington,  D.  C. 
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on  stale   F.     The  delltHtion   for  jiiiy   ollur   load   can   be   read 
off  without  shiftins  the  slide. 

As  slated  before,  the  defleetion  is  for  a  modulus  of  12,600,000. 
If  a  modulus  of  16,000.000  were  to  be  used,  a  pair  of  dividers 
should  he  set  to  measure  the  distance  between  12.6  and  16 
on  the  short  scale  marked  "Tors.  Mod.  Elas.  =  O,"  and  then, 
by  placing  one  leg  of  the  dividers  on  the  deflection  obtained 
for  a  modulus  of  12,600,000  the  deflection  for  (he  new  modulus, 
In  this  case  0.240  inch,  will  be  found  at  the  other  point  of  the 
dividers,  measuring  off  in  the  same  direction  as  we  measured 
off  from  graduation  12.6.  The  value  can  also  be  found  direct- 
ly by  bringing  the  deflection  0.315  opposite  the  12.6  gradua- 
tion on  the  short  scale  and  reading  the  new  deflection  0.240 
opposite  the  16  million  mark. 

[Below  the  slides  in  the  illustration  are  shown  two  sets  of 
directions  intended  to  be  pasted  on  the  back  of  the  slide 
rules,  giving  in  each  case  in  concise  language  the  directions 
necessary. — Editou.  1 

*     *     * 

IMPROVING  THE  OUTPUT  OF  A  KBYSEAT 
CUTTER 

During  a  visit  at  the  shops  of  the  Colburn  Machine  Tool 
Co.,  Franklin,  Pa.,  the  superintendent  of  the  firm  explained 
some  improvements  made  in  the  details  of  a  Colburn  keyseat- 
ing  machine,  which  had  greatly  improved  its  output  and  Its 
accuracy.  The  improvement  in  output  was  estimated  by  the 
foreman  in  charge  of  the  work  to  be  as  high  as  25  per  cent. 


Fig.  1.    Colburn  Keyseater  with  Improved  Back  Support 
and  Multiple  Toothed  Cutter 

taking  all  classes  of  work  together.  The  accompanying  illus- 
trations show  the  nature  of  the  changes. 

In  Fig.  1  the  keyseating  machine  is  shown  set  up  ready  for 
work  in  the  hub  of  a  clutch  member  or  similar  part.  Me- 
chanics familiar  with  the  machine  will  note  the  addition  of  a 
support  for  the  cutter  bar.  The  overhead  supporting  arm 
of  this  machine  Is  regularly  provided  with  two  holes  for  the 
bushings  through  which  these  bars  pass,  the  one  on  the  out- 
side for  large  diameter  work  and  one  further  back  for  work 
of  smaller  diameter.  In  this  case,  however,  the  second  hole 
has  been  utilized  for  holding  the  knee  casting  A  for  the  sup- 
port. This  is  provided  with  an  iron  back-rest  at  B,  set  up 
against  the  cutter  bar  by  the  knurled  adjusting  screw  C. 
Clamp-bolts  are  provided,  as  shown,  for  locking  the  knee  cast- 
ing in  the  arm,  and  the  back-rest  in  the  knee. 

The  advantage  of  this  arrangement  lies  in  giving  a  backing 
to  the  bar  close  down  to  the  work.  The  supporting  bushing 
in  the  arm  has  of  necessity  to  be  raised  considerably  above  the 
work  to  permit  the  cutter  to  clear,  so  its  support  is  not  as 
effective  as  it  should  be,  particularly  with  a  slender  cutter  bar. 
When  a  multiple-tooth  cutter  is  used,  as  shown,  the  clearance 
necessary  is  considerably  Increased,  so  the  auxiliary  support 
becomes  still  more  necessary. 

Pig.  2  shows  the  construction  of  this  particular  form  of 
cutter  bar  and  cutter,  which  were  also  designed  in  this  shop. 
The  bar  has  two  slots  milled  across  it  connected  by  the  key- 


way  in  which  the  cutter  is  sot.  These  slots  furnish  clearance 
for  the  kcyway  to  run  out  into  when  it  is  machined,  and  at 
the  same  time  they  form  solid  abutments  for  the  ends  of  the 
cutter  blade,  which  has  simply  to  be  held  from  dropping  out 
by  a  small  screw,  as  shown.  By  providing  a  number  of  cut- 
ting edges  in  a  blade,  thus  firmly  bedded  in  the  bar,  much 
more  rapid  cuts  can  be  taken  than  with  the  ordinary  single- 
liointed  tool. 
As  shown  in  Fig.  2,  the  first  blade  that  strikes  the  work  has 


SECTION     Jf-JT 
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Fig.  2,    Details  of  Multiple  Toothed  Cutter 

the  corners  well  beveled,  the  next  one  not  quite  so  much,  and 
so  on  until  the  last  one,  which  comes  out  to  sharp  corners. 
This  tends  to  make  the  tool  more  durable,  as  it  is  only  the 
last  cutting  edge  that  gives  the  finishing  shape  to  the  keyway, 
and  this  has  but  a  very  light  cut  to  take. 

Fig.  3  shows  how  the  back-rest  is  turned  around  out  of  the 
way  in  removing  the  work.  The  cutter  bar  is  withdrawn  and 
the  knee  casting  is  loosened  and  sw-ung  around,  leaving  the 
table  free  for  the  removal  and  replacing  of  the  work. 

The  Colburn  keyway  cutter  is,  of  course,  made  by  the 
Baker  Bros.,  of  Toledo,  Ohio,  though  Mr.  L.  H.  Colburn,  of  the 
Colburn  Machine  Tool  Co.,  was  the  original  Inventor.  The 
improvements  in  the  cutter  bar  and  its  support,  which  we  have 
just  described,  were  originated  by  Mr.  B.  M.  Weller,  the  super- 
intendent of  the  latter  firm. 

*     *     * 

It  is  stated  by  the  Scientific  Avierican  that  Mr.  George  H. 
Cove  of  Somerville,  Mass.,  has  constructed  a  solar-thermo  bat- 
tery which  is  claimed  to  produce  enough  current  in  ten  hours' 
sunlight  to  supply  thirty  tungsten  lamps  for  three  days.  The 
apparatus  consists  of  a  frame  of  violet  glass,  like  a  large  wln- 


FlflT.  3.    Support  swung  back  and  Cutter  raised,  to  remove  Work 

dow,  below  which  a  number  of  metallic  plugs  are  set  in  an 
insulating  material.  One  end  of  each  plug  is  constantly  ex- 
posed to  the  sun  while  the  other  is  shaded  and  cool;  the  sun's 
rays  thus  cause  a  constant  flow  of  current  to  the  storage  bat- 
teries. 
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AIR  COMPRESSOR  TESTING* 

By   E.   A.   FESSENDENt 

Capacities  of  air  compressors  are  usually  stated  in  terms  of 
the  volume  of  free  air  compressed  per  minute  or  of  the  volume 
of  air  delivered  per  minute.  The  capacity  of  a  given  com- 
pressor may  be  determined  experimentally  by  several  methods 
among  which  may  be  •  mentioned:  (a).  The  displacement 
method,  and  (6)  the  orifice  method.  Since  these  methods  are 
commonly  used,  a  discussion  of  them  may  not  be  out  of  place. 

The  Displacement  Method 
In   its    simplest   form,   the   displacement   method    assumes 
that  the  volume  swept  through  by  the  piston  in  one  minute 


Flgr.  1.    Typical  Air  Compressor  Diagrain 

is  equal  to  the  volume  of  free  air  drawn  into  the  compressor 
at  atmospheric  pressure.  The  formula  expressing  the  capacity 
under  these  conditions  may  be  written: 

V  (PN  s 

Q  = (1) 

4  X  1728 

where  Q  =  volume  swept  through  by  piston  in  one  minute,  in 
cubic  feet, 
d  =  diameter  of  compressor  piston,  in  inches, 
s  :=  stroke  of  compressor,  in  inches, 
2V=:  number  of  working  strokes  per  minute. 

For  many  purposes  this  rough  method  is  sufficiently  accu- 
rate. There  are,  however,  many  errors  involved  in  the 
assumption  that  the  volume  of  free  air  drawn  into  the  cylin- 
der is  equal  to  the  piston  displacement,  and  these  errors  make 
the  method  unsuitable  for  accurate  work.  Before  enter- 
ing into  a  discussion  of  the  inaccuracies  involved  in  the  dis- 
placement method  together  with  the  means  for  correcting 
some  of  the  errors,  it  may  be  well  to  consider  briefly  the 
operation  of  an  air  compressor. 

Fig.  1  represents  a  typical  indicator  card  from  an  air  com- 
pressor cylinder;  MN  is  the  atmospheric  pressure  line;  the 
piston  displacement  is  denoted  by  V  and  the  clearance  vol- 
ume by  \\.  During  the  suction  stroke,  air  is  drawn  into  the 
cylinder  along  the  suction  line  DC.  The  pressure  p,  inside 
the  cylinder  during  the  suction  stroke  must  necessarily  be 
less  than  the  atmospheric  pressure,  or  there  would  be  no 
flow  of  air  into  the  cylinder.  At  C  the  cylinder  is  full  of  air 
at  pressure  p„  and  the  piston  on  its  return  stroke  compresses 
this  air  along  line  CB.  This  compression  line  may  be  repre- 
sented by  an  exponential  equation  having  the  form 

iJi  v,"  =  jh  Vi"  (2) 

The  value  of  n.  according  to  Peabody,:j;  may  be  as  low  as  1.2- 
for  a  "fluid-piston"  compressor,  and  may  approach  1.4  when 
the  air  is  not  effectually  cooled  during  compression.  A  com- 
monly accepted  average  value  is  n  =  1.29.  From  this  equation 
there  results 


(V+  F. 


■■^& 


(3) 


*  See  Machinery,  November.  1909,  Engineering  edition :  Compressor 
Deslenlng — The  Distribution  of  the  Load. 

■^  t  Assistant  Professor  of  Mechanical  Engineering,  University  of  Missouri, 
Columbia,  Missouri. 

t  "Tliermodynamics  of  the  Steam  Engine,"  Peabody,  1907edition,  page  361. 


as  the  volume  of  high  pressure  air  in  the  cylinder  at  the  point 
B.  The  valves  now  open  and  the  air  is  driven  out  along  the 
line  BA  until  at  the  end  of  the  stroke,  at  A,  only  the  clear- 
ance volume,  Vc,  is  filled  with  air  at  the  pressure  p.  On  the 
suction  stroke,  no  air  can  be  drawn  into  the  cylinder  until 
this  clearance  air  has  expanded  until  its  pressure  drops  to  p„ 
less  than  atmospheric  pressure,  thus  allowing  the  suction 
valves  to  open.  For  simplicity,  the  slight  additional  drop  in 
pressure  indicated  by  the  wavy  line  at  D,  necessary  to  over- 
come the  inertia  of  the  suction  valves,  is  disregarded.  The 
volume  Tk,  of  the  clearance  air  expanded  to  the  suction  pres- 
sure p,,  is  given  by  the  equation 


T', 


"■{^ 


(4) 


so  that  the  volume  of  the  new  air 
of  the  suction  stroke  is 

V,  =  V  +  V,  - 


in  the  cylinder  at  the  end 


Fk 


r-  V 


•[(f:)"-] 


(5) 


It  is  evident  that  the  assumption  that  the  volume  of  free 
air  drawn  into  the  compressor  per  minute  is  equal  to  the 
piston  displacement  could  only  be  true  in  a  cylinder  having 
no  clearance  volume,  and  also  where  the  temperature  and  pres- 
sure of  the  air  on  the  suction  side  of  the  piston  are  the  same 
as  the  temperature  and  pressure  of  the  atmosphere.  A  con- 
sideration of  the  temperature  and  pressure  conditions  during 
the  suction  stroke  will,  however,  show  that  the  actual  volume 
of  free  air  drawn  in  per  stroke  is  less  than  Vs.  Moreover,  it 
should  be  noted  that  no  account  is  taken  of  the  leakage  from 
the  high  pressure  side  of  the  piston  to  the  low  pressure  side, 
nor  of  the  leakage  through  the  valves.  The  air  leaking  past 
the  piston  to  the  suction  end  of  the  cylinder  takes  the  place 
of  free  air  that  would  otherwise  be  drawn  into  the  cylinder, 
so  that  the  free  air  capacity  will  appear  greater  than  it 
really   is. 

In  order  to  cause  a  flow  of  air  into  the  suction  end  of  the 
cylinder,  the  pressure  p,  must  be  less  than  atmospheric  pres- 


Fig.  2.    Ulustratiug  the  Flo\r  of  Air  between  Two  Reservoirs  of 
Different  Pressures 

sure;  therefore,  the  air  expands  as  its  pressure  drops  in  enter- 
ing the  cylinder,  and  the  original  volume  of  the  free  air 
drawn  in  is  less  than  the  volume  Vs,  occupied  by  this  air 
after  it  is  in  the  cylinder.  Furthermore,  the  temperature  of 
the  air  inside  the  suction  end  of  the  cylinder  is  higher  than 
the  atmospheric  temperature,  since  the  air  is  heated  as  it 
enters,  by  contact  with  the  walls  of  the  cylinder  left  warm 
by  the  previous  compression  stroke.  This  also  causes  expan- 
sion and  still  further  diminishes  the  volume  of  air  necessary 
to  be  drawn  in  from  the  outside  to  fill  the  suction  space.  It 
is  possible  to  correct  the  errors  due  to  these  temperature  and 
pressure  differences  by  assuming  that  the  air  acts  as  a  per- 
fect gas,  so  that  the  equation 

p,  F.         ps  F, 

=  (6) 

is  applicable.     In  this  equation 
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p,  :=  atmospheric  pressure  in  poiuuls  per  square  Inch  abso- 
lute, 
p.  =  suction  pressure  In  pounds  per  square  Inch  absolute, 

measured  from  Indicator  card, 
V,  =  volume  of  free  air  required  per  stroke.  In  cubic  feet, 
V,:=  volume  of  air  drawn  in  after  entering  cylinder, 
T„:=absolute  temperature  of  atmosphere, 
T,  ^absolute  temperature  of  air  in  cylinder. 
From  equation  (6)  there  results 

p,  V.  r„ 
V.  = (7) 

i>.  n 

It  is  practically  impossible  to  accurately  determine  T,  in  this 
equation,  but  it  is  probably  safe  to  assume  that  T,  Is  about 
30  or  40  degrees  higher  than  T„. 

It  the  value  of  Vs  from  equation  (5)  is  substituted  in  equa- 
tion (7)  there  results 

p.T„  ( 

a'  V 


tion  of  fit  of  piston  and  valves, 
upon  the  wearing  qualities  of 
the  compressor  and  upon  the 
the  quantities  T,  and  n  In  the 
with  great  accuracy. 

The  volume  of  air  delivered 
tained  from  the  free  air  capac 
acts  as  a  perfect  gas  and  sub 

p  I'd 


and  this.  In  turn.  Is  dependent 
the  materials  used  In  making 
workmanship.  Furthermore, 
equation  cannot  be  determined 

by  the  compressor  may  be  ob- 
ity,  by  assuming  that  the  air 
iluting  in  the  formula 

P„  r„ 


7',, 

2J»  r„  Ti 


V.i  =  (1 


p.  T.1 


wd'Ns 

fc)  ■ X 

4  X  1738      p  T, 


\-m-^ 


(13) 


F.  = 


Pa   T,    ) 


[(a^-] 


(8) 


The  clearance  volume  is  usually  expressed  as  percentage  of 
the  piston  displacement,  ).  c. 


The  displacement  method,  while  it  cannot  be  made  entirely 
accurate  with  the  data  now  at  our  command,  possesses  the 
advantage  that  it  offers  a  ready  method  of  quickly  estimat- 
ing the  capacity  of  a  compressor  with  reasonable  accuracy 
without  making  an  elaborate  test.     It  may  be  applied  to  multi- 


.v„,/,nj.,v.  .v.r.  f 


Pig.  3. 

V 

v,  =  — 

m 
which,  substituted  in  equation   (8)   gives 
Pe  r„ 


(9) 


m  \_\  2>s  ]  J 


The  free  air  capacity  in  cubic  feet  per  minute  for  a  given  com 
pressor  is  expressed  by  the  formula 
TT  c(«  Ns        p,  Ta 

§,  = X -]i--M  — I- -1  I!-    (11^ 

4  X  1728      Pa  T,  t  m 

which  is  the  same  as  equation  (1)  with  corrections  applied 
for  clearance  volume,  and  temperature  and  pressure  of  suction. 
Equation  (11)  may  be  corrected  for  leakage  by  introducing 
the  factor  (1  —  fc),  where  fc  represents  the  per  cent  of  air 
leaking  past  the   piston,  so   that   finally 


m.\_\p,'  J 


Trd"  Ns       p,  2',,   1  i   n  P  \~      1 

Q  =  (\-k) X  —  ■  1  --  i— l"-i 

4  X  1728      pn  T,  (  III  L  \  P>  '         J 


Equation  (11)  gives  the  free  air  capacity  In  cubic  feet  per 
minute  of  any  air  compressor  if  we  could  assume  that  there 
were  no  leakage  of  air  past  the  piston  and  valves.  This 
assumption  can  never  be  true,  and  equation  (12)  Is  an  attempt 
to  correct  It.  No  very  close  approximation  of  the  value  of  k, 
representing  the  amount  of  leakage,  is  possible,  since  the 
amount  of  this  leakage  is  wholly  dependent  upon  the  perfec- 


Alr  Compressor  and  Tank  arranged  for  Testing  Capacity 

stage  compressors,  in  which  case  the  volumes  of  the  low-pres- 
sure cylinder  alone  are  concerned  in  the  determination  of  the 
free  air  capacity. 

The  Orifice  Method 

In  Fig.  2,  if  a  gas  is  allowed  to  pass  from  a  vessel  A  In 
which  the  pressure  Pi  is  high,  through  a  small  opening  o 
into  a  vessel  B,  where  the  pressure  p.  is  low,  it  is  evident 
that  the  volume  of  gas  passing  through  o  in  one  minute  is 
constant  as  long  as  the  pressures  ;),  and  p.  are  unchanged. 
If  desired,  the  vessel  B  can  be  discarded,  in  which  case  the 
gas  is  allowed  to  discharge  directly  into  the  air.  and  p,  be- 
comes the  atmospheric  pressure  p„.  This  principle  has  been 
thoroughly  investigated,  and  is  used  as  the  basis  of  many 
methods  of  measuring  both  gases  and  liquids.  In  all  of 
these  orifice  methods  the  volume  of  air,  gas  or  liquid  actually 
passing  through  the  orifice  is  measured.  Hence,  in  applying 
them  to  testing  they  take  into  account  all  losses  due  to  fric- 
tion, leakage  or  other  causes  in  the  machine  being  tested. 

Fllegner*  has  shown  experimentally  that  for  a  vessel  dis- 
charging directly  Into  the  atmosphere,  the  rate  of  discharge 
is  directly  dependent  upon  the  pressure  p,  so  long  as  p,  Is 
more  than  twice  the  atmospheric  pressure.  The  results  of  his 
experiments  have  been  confirmed  by  Zeuner  and  Weisbach. 
The  following  equations  express  the  relations  deduced  from 
these  experiments: 


.(12) 


'  Der  viiiUngenieiire,  vol.  xx.  p.  14. 
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When  p,  is  greater  than  2p, 
w=;  0.530  a 
When  p,  is  less  than  2])^ : 
w  =  1.06  a 


V  T, 


P»  (Pi  -  P«) 


r, 


(14) 


(14a) 


in   which   p, ;=absolute  pressure   in   reservoir   in   pounds  per 
square  inch. 
Pa  ^absolute  pressure  of  atmosphere  in  pounds  per 

square  inch, 
rj:=  absolute   temperature   of   air   in   reservoir,   de- 
grees   F., 
a  ^=  area  of  orifice  in  square  inches, 
ic  =  weight  of  air  discharged  in  pounds  per  second. 

Fig.  3  shows  an  air 

compressor  arranged 
for  testing  by  this 
method.  The  com- 
pressor  discharges 
into  a  closed  tank  F, 
from  which  extends  a 
pipe  R  containing  an 
orifice  at  M.  It  is 
important  to  note 
that  the  discharge 
orifice  should  be  very 
carefully  constructed. 
It  should  be  short  and 
polished  inside  so  that  the  friction  losses  will  be  reduced  to  a 
minimum.  The  entrance  to  the  orifice  must  be  well  rounded 
and  the  cross  section,  preferably,  circular.  The  diameter  of 
the  pipe  R  should  be  several  times  that  of  the  orifice  and  the 
size  of  the  orifice  should  be  proportioned  to  the  expected 
capacity  of  the  compressor.  A  pressure  gage  P.  and  a  ther- 
mometer inserted  in  a  thermometer  cup  at  T,  show  the  pres- 
sure p,  and  the  temperature  T^  of  the  air  delivered  to  the  ori- 
fice. Both  gage  and  thermometer  should  be  carefully  cali- 
brated, and  the  diameter  of  the  orifice  determined  with  a 
micrometer. 

If  the  compressor  is  operated  so  that  the  pressure  shown  at 
P  is  maintained  at  the  required  discharge  pressure,  the  speed 
of  the  compressor  will  be  about  normal  if  the  orifice  has  been 
carefully  proportioned.     It  will  then   be   possible  to  read  all 
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Fig.  4.     Arrangement    for  Testing    Capacity  by 
a  Modiflcation  of  the  Method  shown  In  Fig.  3 
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Fig.  5.    Diagram  plotted  from  Readings  obtained  ^rhen  testing 
Capacity  of  Air  Compressor 

of  the  quantities  required  in  equation    (l-H,  from  which  the 
volume  of  air  discharged  per  minute  is 

Qi  =  W  X  w  X  A'd  (15) 

where  fcj^  volume  of  one  pound  of  air  at  the  discharge  tem- 
perature and  pressure. 

The  value  of  fcj  can  be  found  by  finding  the  volume  of  one 
pound  of  air  at  atmospheric  pressure  and  at  the  discharge 
temperature,  from  tables  published  in  many  handbooks.  (See 
Kent,  page  481,  7th  ed.) ;  the  volums  at  discharge  pressure  is 
then  found  by  the  simple  rule  that  the  volume  of  a  perfect 
gas  is  inversely  proportional  to  the  absolute  pressure. 

Similarly,  the  volume  of  free  air  compressed  is 

Q  =  GOXivXK  (16) 

in  this  case  fca  being  the  volume  of  one  pound  of  air  under 
atmospheric  conditions. 


The  formulas  quoted  above  are  for  dry  air.  If  much  mois- 
ture is  present  a  correction  will  be  required  for  the  weight 
of  the  water  vapor  present.  This  correction  is  usually  dis- 
regarded. 

Modified  Orifice  Method 

One  of  the  simplest,  easiest  and  most  accurate  methods  of 
determining  the  air  delivered  by  a  compressor  is  as  follows: 
The  compressor  is  connected  to  a  receiver  tank  by  an  arrange- 
ment exactly  similar  to  that  shown  in  Fig.  3,  except  that  an 
ordinary  globe  valve  replaces  the  orifice  at  M,  and  an  addi- 
tional valve  is  provided  at  N  as  shown  in  Fig.  4.  Since  most 
compressors  are  furnished  equipped  with  receiver  tanks  this 
arrangement  should  be  easily  accomplished.  The  pipe  R  may 
be  the  regular  service  pipe  leading  from  the  receiver.  In 
this  case  means  must  be  provided  for  disconnecting  this  pipe 
so  that  the  receiver  will  discharge  through  the  valves  M  and 
y  directly  into  the  atmosphere.  If  a  receiver  is  not  provided 
with  the  compressor  equipment,  almost  any  reasonably  tight 
tank  capable  of  holding  air  at  the  delivery  pressure  may  be 
used.  The  volume  should  be  quite  large,  the  larger  the  bet- 
ter, and  a  few  slight  leaks  will  not  affect  the  results  in  any 
manner  whatever. 

If  it  is  desired  to  determine  the  volume  of  air  delivered  by 
the  compressor,  it  will  first  be  necessary  to  close  off  any  pipes 
which  may  lead  from  the  receiver  tank  except  pipe  R  which 
should  discharge  into  the  air.  Then,  with  the  compressor 
running  at  its  normal  speed,  close  the  valve  M  until  the  dis- 
charge is  throttled  down  so  that  the  pressure  shown  at  P 
remains  constant  at  the  delivery  pressure  against  which  the 


Fig.  6.    Venturi  Meter  for  Measurmg  Flow  of  Air 

compressor  is  supposed  to  work.  The  compressor  is  now  run- 
ning under  its  normal  working  conditions.  Now  close  the 
valve  A'  tight  so  that  the  pressure  in  the  tank  rises  to  a  valuo 
ten  or  fifteen  pounds  higher  than  the  working  pressure.  Stop 
the  compressor  and  close  the  valve  S  between  the  tank  and 
compressor  so  that  the  tank  now  stands  full  of  air  at  a  pres- 
sure several  pounds  above  the  running  pressure.  Open  quickly 
valve  A'  wide  and  then  take  simultaneous  readings  of  time  and 
pressure  as  the  pressure  in  the  tank  drops  due  to  the  escape 
of  air  through  the  partially  opened  valve  M.  This  can  best 
be  done  by  two  men,  one  holding  a  w-atch  (preferably  a  stop 
watch)  and  calling  "Read"  at  short  uniform  intervals  of  about 
fifteen  or  thirty  seconds.  The  other  man  should  read  the 
pressure  shown  at  P  at  the  instant  the  signal  is  given.  This 
should  be  continued  until  the  pressure  has  dropped  consider- 
ably below  the  working  pressure. 

Plot  the  readings  just  taken,  thus  obtaining  a  curve  of 
pressure  against  time  as  shown  in  Fig.  5.  (Fig.  5  is  the 
curve  taken  from  an  actual  test  which  will  be  referred  to 
later.)  It  will  also  be  necessary  to  determine  the  volume  of 
the  tank,  including  the  piping  between  valves  S  and  M.  This 
can  be  done  by  weighing  the  amount  of  water  required  to  fill 
this  volume  and  then  computing  the  equivalent  volume,  or 
the  tank  volume  can  be  determined  by  direct  calculation. 

From  the  laws  of  gases  we  have  the  general  equation 

pr  =  mRT  (17) 

in  which  p  =  pressure  in  pounds  per  square  foot, 

y^  volume  of  gas  under  pressure  p.  in  cubic  feet, 
m  =  weight  of  gas  under  pressure  p.  in  pounds, 
r^  absolute  temperature  in  degrees  F.  of  gas, 
R  =  a.  constant  =  53.37  for  air. 

In  the  case  under  consideration,  the  volume  of  the  tank,  V, 
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and   llu'  Ifinporatiire  of  the  air  In  the  tank  are  supposed  to 
rt-nmiii  loiistanl.     Kquatlou  (17)  can  be  rewritten 

7 

w  = p  (IS) 

KT 

wliiili,  ilil'1'orentiated  with  rcspoi't  to  time  gives 

d  m  V     dp 


dt 


RT  at 


(19) 


d  in 


In   which is  tlie  rate  of  discharge  of  air  in  pounds  per 

dt 

second.  Let  A  be  a  point  on  the  pressure-time  curve  of  Fig.  0, 
corresponding  to  the  worlcing  pressure  of  tlie  compressor,  and 
draw  tlie  line  At'  tangent  to  the  curve  at  A;  also  draw  AB 
parallel  to  the  pressure  axis.     Then 

dp        AB 

= (20) 

dt       BC 

In  which  the  values  of  A  B  and  A  G  can  be  measured  directly 
from  the  drawing. 

It  is  evident  that  this  method  is  only  a  modification  of  the 
first  orifice  method  in  which  the  valve  M  takes  the  place  of 
the  original  orifice  and  the  entire  apparatus  is  calibrated  at 
once  by  the  pressure-time  curve  method.  Leaks  in  the  tank 
will  not  affect  the  results  since  they  only  serve  to  increase  the 
area  through  which  the  air  escapes  and  the  determination  is 
made  independent  of  the  area  by  determining  the  rate  of  pres- 
sure drop  instead.  If  very  accurate  results  are  desired,  it 
would  be  well  to  repeat  readings  for  the  pressure-time  curve 

dp 

and  then  average  the  values  of  obtained. 

dt 

In  recapitulating,  the  valve  M  is  adjusted  to  the  proper 
■opening  to  allow  just  enough  air  to  escape  under  the  working 
pressure  to  keep  the  compressor  running  steadily  at  its  nor- 
mal speed  and  discharging  against  the  normal  pressure;  then 
the  rate  of  discharge  is  found  for  this  pressure  and  opening. 
After  once  adjusting  the  valve  M  it  must  not  be  moved  or 
•changed  in  any  way  during  the  entire  test.  It  is  important 
that  the  temperature  of  the  air  should  be  the  same  when  the 
readings  for  the  curve  are  taken  as  when  the  valve  M  is 
adjusted.    The  pressure  gage  at  P  must  be  carefully  calibrated. 

Example  for  Practice 
As  an  example  of  the  calculations  involved  in  this  method 
■the  data  for  a  trial  of  a  small  10  x  7  x  6-inch  tw-o-stage  com- 
pressor are  here  reproduced.     Fig.  5  is  the  pressure-time  curve 
for  this  test. 

}) 

=  working  pressure  in  pounds  per  square  inch,   abso- 

144 

lute, 

T  =  volume  of  receiver  tank  :^    47.7  cubic  feet. 
T  ^  temperature  of  air  in  tank  =  87.1  degrees  F.  =  546.5 
degrees  absolute. 
From  pressure-time  curve.  Fig.  5,  A  B  =  . ^6  X  144  pounds  per 
cubic  foot,  and  B  C  =  174  seconds. 
The  rate  of  discharge  is 

d  m  r      d  p  47.7  56  X  144 

dt         RT     dt  53.37  X  546.5  174 

=  0.07GS  pounds  per  second. 

At  a  pressure  of  56  pounds  per  square  inch  absolute  (42.3 
pounds  by  the  gage)  and  a  temperature  of  87.1  degrees  F.  one 
pound  of  air  has  a  volume  of  3.607  cubic  feet.  The  discharge 
was  therefore 

0.0758  X  3.607  =  0.2734  cubic  feet  per  second, 
=  16.404  cubic  feet  per  minulo. 
One  pound  of  air  at  atmospheric  pressure  and  32  degrees  F. 
occupies  12.387  cubic  feet,  so  that  the  volume  of  free  air  com- 
pressed, reduced  to  freezing  point,  was 

0.0758  X  12.387  =  0.9389  cubic  feet  per  second, 

=  56.334  cubic  feet  per  minute. 

If  it   he  desired  to  make  an  economy  test   of  a  cotnpressor 

under  Its  working  load  it  is  only  necessary  to  adjust  valve  M, 

<ietcriiilne  the  rate  of  discharge  of  air  at  the  desired  pressure 

as  indicated  above,  and  then  run  the  compressor  continuously 


while  taking  the  steam  consumption  readings,  allowing  it  to 
discharge  into  the  tank,  the  air  escaping  through  M.  As  long 
as  the  pressure  and  temperature  of  the  air  In  the  tank  are  con- 
stant, the  volume  of  air  flowing  through  the  tank  per  second 
will  not  change.  The  pressure  in  the  tank  depends  on  the 
speed  of  the  compressor,  and  the  governor  should  keep  it  con- 
stant. The  temperature  of  the  discharge  air  depends  largely 
upon  the  quantity  of  jacket  water  used.  If  this  is  kept  con- 
stant in  quantity  and  temperature,  and  if  the  machine  is 
allowed  to  warm  up  thoroughly  before  beginning  the  test, 
there  is  no  reason  why  the  temperature  of  the  discharge  air 
sliould  change. 

The  method  just  outlined  has  many  advantages.  It  is  rapid, 
simple,  theoretically  correct,  and  can  be  made  very  accurate 
in  practice;  all  leakages  and  friction  losses  are  taken  into 
account;  no  expensive  apparatus  or  appliances  are  required, 
and  in  many  cases  not  even  a  change  in  piping  will  be  neces- 
sary;  and  the  manipulations  and  calculations  are  simple. 

The  Venturi  Meter  Method 

The  Venturi  meter  often  used  for  the  measurement  of  the 
flow  of  liquids  may  also  be  employed  to  measure  the  rate  of 
flow  of  air  or  other  gas,  and  very  satisfactory  results  have 
been  obtained,  especially  under  conditions  involving  the  meas- 
urement of  a  large  volume  of  air  under  comparatively  low 
pressure.  A  Venturi  meter  is  in  effect  only  a  contraction  in  a 
pipe  line  with  provision  made  for  determining  the  difference 
in  the  static  pressure  of  the  moving  fluid  at  the  entrance  A, 
Fig.  6,  and  at  the  waist  or  narrowest  part  B.  The  total  head 
causing  the  fluid  to  flow  through  the  pipe  line  is  made  up  of 
"pressure  head"  and  "velocity  head,"  and  if  there  is  no  fric- 
tion in  the  pipe,  the  sum  of  these  two  is  constant  over  all 
parts  of  a  closed  pipe  system.  The  contraction  in  the  pipe 
causes  the  velocity  to  be  much  higher  at  B  than  at  A,  conse- 
quently the  velocity  head  is  increased.  An  increase  in  the 
velocity  head  could  only  occur  at  the  expense  of  pressure  head, 
so  that  the  pressure  head  indicated  at  B  is  less  than  that  at 
A,  and  the  difference  in  these  two  pressure  heads  is  a  meas- 
ure of  the  increase  in  velocity.  Knowing  this  change  in 
velocity  and  the  cross  sectional  areas  of  the  pipe  at  A  and  B. 
we  can  find  the  velocity  at  B  and  from  this  the  volume  of  fluid 
passing  through  the  meter  in  a  given  time.  When  the  Ven- 
turi meter  is  used  for  the  measurement  of  water,  the  formula 
for  the  volume  passing  through  the  meter  per  second  is 


Q  =  <P  A, 


)gH 


(z)' 


(21) 


where  Q  =  volume  passing  per  second  in  cubic  feet, 

//  =  difference  in  pressure  head  between  A  and  B  meas- 
ured in  feet  of  water, 
A,  =r  area  of  pipe  at  A  in  square  feet, 
A,  =  area  of  pipe  at  B  in  square  feet, 
(f>  =  frictional   coefficient,   in   most  cases  about  0.96   to 
0.98  for  usual  construction  of  meter.    (Extremes 
may  be  0.95  to  1.00.) 
When  used  to  measure  gases  the  derivation  of  the  formula 
giving  the  rate  of  flow  is  somewhat  complicated.     The  result- 
ing equation  is 


/Mi      1/3</'ip.7.\ 


Nl 


1 


1  - 


(33) 


in  which  Q  ^  cubic  feet  of  air  passing  per  second, 

/)j^  pressure  at  waist  in  iiounds  per  square  foot, 
p,  =  pressure  at  entrance  in  pounds  per  square  foot, 
n  =  exponent  of  i^  in  equation   (2);   in  this  case  as- 
suming adiabatic  expansion,  «  =  1.41, 
7,  =  density  of  gas  (weight  of  one  cubic  foot)  at  pres- 
sure Pi, 
j7  =  acceleration  due  to  gravity,  in  feet  per  second  := 

32.2 
Aj  =  area  at  waist  In  square  foet, 
A,  =  area  at  entrance  in  square  feet. 
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0  =  frictional  coefiBcient.  (Usually  negligible  in  a 
well-made  meter.) 
When  a  Venturi  meter  is  used  for  measuring  the  flow  of  a 
gas  or  liquid,  precautions  must  be  taken  to  keep  the  pressure 
Pi  constant,  and  the  pressures  p^  and  p.  must  be  measured 
with  great  care.  For  this  purpose  water  columns  are  best. 
The  meter  tube  must  be  smooth  and  polished  inside  in  order 
to  reduce  the  friction  losses  to  a  minimum.  The  shape  of  the 
tube  must  be  such  as  to  allow  the  change  in  velocity  between 
A  and  B  to  be  accomplished  smoothly  and  easily  with  no  op- 
portunity for  eddies,  cross  currents  or  sudden  changes  in  veloc- 
ity. Venturi  meters  are  sometimes  made  self-recording  so 
that  a  continuous  record  of  the  volume  of  gas  or  liquid  pass- 
ing is  available. 

*     *     * 

HANGING  UP  REAMERS,   STRAIGHTEDGES, 
ETC.,  FOR  STORAGE 

Figs.  1  and  2  show  some  of  the  tools  used  by  the  Colburn 
Machine  Tool  Co.,  of  Franklin,  Pa.,  and  illustrate  the  way  in 
which  they  are  kept  when  not  in  use.  Fig.  1  shows  a  row  of 
heavy  line  reamers,  while  Fig.  2  shows  a  set  of  straightedges 
and  a  test-bar.  The  notion  of  hanging  these  tools  up  after 
using  is  a  novel  one,  so  far  as  we  know. 

The  line  reamers  shown  in  Fig.  1  are  used  for  finishing  the 
upper  and  lower  bearings  for  the  spindle  in  the  spindle  sleeve 
of  the  Colburn  boring  mill.  By  reaming  these  two  bearings 
together,  assurance  is  given  that  they  are  concentric;  this 
gives  further  assurance  of  a  good  fit  on  the  spindle,  if  the  lat- 
ter is  finished  concentric  all  over  as  it  should  be.  The  I-bolts 
by  which  they  are  hung  are  primarily  intended  for  suspending 
the  reamers  in  the  hole  to  be  reamed,  by  means  of  a  chain- 
block  and  tackle    having  a  ?wivel  connection.     This   is  done 
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machine.  While  the  I-bolts  were  originally  intended  for  use 
when  the  reamer  is  in  active  operation,  as  described,  this 
provision  naturally  ■  suggested  hanging  them  up  when  they 
were  not  in  use.  When  so  held  they  are  out  of  harm's  way, 
as  nothing  can  be  laid  on  top  of  them  and  they  are  kept  from 
contact  with  each  other. 

The  row  of  straightedges  shown  in  Fig.  2  is  kept  at  one  end 
of  the  erecting  fioor.  As  shown,  a  stout  cross-beam  is  mounted 
on  projecting  joists,  and  provided  at  the  top  with  notches  for 
locating  the  bent  ends  of  the  long  hook  rods,  on  which  the  tools 
are   hung.     These   grooves   space   the   hook    rods   evenly    and 


Fig.  l.j^Large  Lining  Reamers  comfortably  hung-from   Eye-bolts 

because  the  weight  of  the  reamers  themselves  is  so  great  as 
to  give  too  heavy  a  feed,  with  the  very  small  amount  of  metal 
which  has  to  be  taken  out.  The  chain-block  is  employed  to 
lower  the  reamer  gradually  while  the  workmen  rotate  it. 

For  turning  the  reamers,  use  is  made  of  the  double-handled 
wrench  shown  at  the  right  of  Fig.  1.  This  is  of  the  ratchet 
type,  with  a  square  socket  on  the  ratchet  which  fits  the  squared 
shanks  of  the  whole  line  of  reamers.  By  using  a  ratchet 
wrench  for  this,  a  full  revolution  is  not  required,  so  it  is  pos- 
sible to  have  the  handles  long  enough  to  be  easily  manipulated, 
and  still  avoid  interference  with  the  housings  or  column  of  the 


Fig.  2.    Suapended  Straightedges  and  Test  Arbors,  which  are  thus 
preserved  from  Distortion 

prevent   them    from    twisting   around    and    dropping    out.     It 

might  almost  be  said  that  these  straightedges  and  test-bar» 

have  a   comfortable   look   when   stored   this  way.     It   is  said 

that  they  preserve  their  shape  better,  showing  less  tendency 

to  warp  than  when  left  lying  flat  in  the  case  as  usual.     This 

seems  to  be  a  natural  position  for  such  tools  to  take  when  at 

rest. 

*     *     * 

Electric  heat  is  being  employed  more  and  more  in  the 
industries.  It  is,  for  example,  successfully  applied  in  the 
manufacture  of  food  products.  The  Natural  Food  Co.  of  Ni- 
agara Falls  manufactures  a  product  called  "triscuit,"  this  be- 
ing a  cracker  of  shredded  wheat,  baked  or  toasted  by  having 
heat  applied  on  both  sides  at  the  same  time.  The  operation 
consists  in  passing  the  product  through  a  machine  between 
two  endless  belts,  enclosed  except  at  the  ends.  The  links  of 
these  belts  are  electric  stoves  so  arranged  that  the  cracker  is 
fed  and  held  pressed  between  the  faces  of  two  of  these  minia- 
ture stoves  throughout  a  complete  circuit  of  the  machines. 
The  operation  is  continuous,  and  each  machine,  being  pro- 
vided with  about  2,500  stoves,  is  capable  of  producing  17,500 
triscuits  an  hour.  The  company  is  operating  about  10,000 
electric  stoves,  and  the  failures  in  operation  have  been  exceed- 
ingly small.  Another  application  of  electric  heat  is  in  the 
embossing  and  burning  of  designs  on  wood.  A  form  of  elec- 
tric heater  is  inserted  in  a  hollow  cylinder,  the  outside  sur- 
face of  which  has  the  design  engraved  on  it.  The  cylinder  is 
slowly  revolved,  and  pieces  of  soft  wood  placed  between  it 
and  a  corresponding  roller,  the  wood  being  fed  between  the- 
rollers  in  a  manner  similar  to  that  of  clothes  being  put 
through  a  wringer.  In  this  manner  five  or  six  impressions 
can  be  burnt  per  minute. 
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CIRCULAR  FORM  AND  CUT-OFF  TOOLS*— 1 


PRACTICE  FOR  THE   BROWN    &  SHARPE 
SCREW   MACHINES 

By    DOUGLAS  T    HAMILTONt 

Wlu'ii  a  SHOW  lUiU'liine  is  to  bo  littod  up  for  the  making  of 
any  given  piece  of  worlt,  tlie  metliods  of  arranging  the  opera- 
tions and  the  toois  to  be  used  should  be  decided  upon  before 
designing  the  cams.  One  of  the  first  things  to  consider  is  the 
method  of  ai)pl.ving  the  circular  form  and  cut-off  tools.  These 
methods,  of  course,  will  vary  to  a  considerable  extent,  accord- 
ing to  the  shape  of  the  piece  to  be  made. 

When  Circular  Forin  and  Cut-Off  Tools  can  be 
used  to  Advantage 

Forming  with  circular  tools  as  shown  in  Fig.  1,  when  the 
piece  permits,  is  usually  the  best  and  quickest  method;  it  is 
quicker  than  using  the  turret  tools,  on  account  of  eliminating 
the  necessity  of  revolving  the  turret.  The  tools  can  also  be 
easily  and  quickly  changed  when  setting  up  for  another  piece. 
This  method  is  recommended  when  the  length  of  the  work  is 
not  more  than  2%  times  the  smallest  diameter  of  the  piece 
when  finished.  For  example,  when  the  smallest  diameter  a 
in  Fig.  1  is  %  inch  and  dimension  h  not  more  than  %  Inch, 
it  is  most  economical  to  use  the  form  and  cut-oft  method.  The 
operations  for  making  this  piece  would  be  as  follows:  The 
stock  is  first  fed  out  to  the  stop,  then  the  form  tool  A  is 
brought  in,  forming  the  body  o.  and  just  as  the  tool  A  is  fin- 
ishing, the  tool  B  is  brought  in  and  severs  the  piece  from  the 
bar.     Another  example  is  shown  in  Fig.  2  where  a  shouldei'ed 


and  forms  thu  part  d  for  the  next  screw  at  tlie  same  time; 
the  stock  Is  then  fed  out  to  the  stop  and  the  operations  con- 
tinued. This  order  of  operations  necessitates  one  complete 
revolution  of  the  turret,  for  each  screw,  and  if  the  lime  util- 
ized by  the  tools  ('  and  I)  Is  not  long  enough  to  allow  tlie  lur- 


Flgr.  1.  lUuetration  shoTvlner  Relation 
bet^peen  Smallest  Diameter  of  ^^ork 
and  Len^h  of  Forming  Tool 


Fig.  2.  lUuatration  showing  a  Case 
where  the  Cut-off  Tool  forms  Part  of 
the  Piece 


ret  to  be  revolved,  so  as  to  bring  the  stop  into  position  for  the 
next  piece,  extra  time  would  have  to  be  added  for  revolving 
the  turret. 

Applications  of  Circular  Tools 

When  making  short  screws  similar  to  that  shown  at  A.  Fig. 

3,  where  the  circular  form  and  cut-off  tools  finish  the  screw, 

except  the  threading,  it  is  good  practice  to  apply  the  circular 

tools  as  shown,  and  if  the  time  utilized  by  the  tools  is  not 
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Fig.  3.    Examples  of  Applications  of  Circular  Form  and  Cut-off  Toolo 

screw  is  being  made;  here  the  tool  C  is  brought  in  and  forms 
the  part  c  and  the  neck  e;  then  the  die  threads  the  screw,  and 
the  tool  D  is  brought  in  and  severs  the  piece  from  the  bar, 


*  I'"i)r  provious  ni'ticlos  on  scrow  mnchlnc  work,  see  Macitinkrv,  Sop- 
tPmbfi-.  1903,  Directions  for  Camming  the  Brown  &  Sbnrpo  .Vntomntlc 
Sci-ow  Miichlnp;  .Tunc.'  lOO.S,  Mnlting  Wnldi  Parts  In  the  rnmmorclnl 
.\ntomiillc  Screw  Mnehhic ;  Nnvcmher.  ino.S,  cnglneei'iriK  I'llltlon.  At- 
tachmeiit  foi'  CiiKini;  S<|iini-eH  ami  IlexaRons  In  Automatic  Sci'ow 
XIacliliies:  Novcmliii'.  tiios.  Some  Intoi'oslliiK  Automatic  Screw  Ma- 
chine Work:  Aiirll,  llioii.  CuKInK  Helical  (iears  on  the  Brown  & 
Sliarpc  .\iiiiimalle  Sciew  Machine ;  .Tunc  and  .Tuly  1900,  onglneerlnt' 
odlllon.   Knurls  and   Knurllns  Operations. 

t  Addnss  :    109  Qiierhcs  St.,  Oiitremont,    Montreal.  Canada. 


long  enough  so  the  turret  can  be  revolved  to  bring  the  stop 
into  position  for  the  next  piece,  two  sets  of  tools,  viz.,  two 
stops  and  two  die  holdei-s,  should  be  used  In  the  turret.  The 
method  shown  at  B,  Fig.  3,  is  not  commendable,  inasmuch  as 
the  feeding  of  the  stock  varies  to  such  an  extent  that  the 
form  tool  will  break  off  the  screw  when  the  latter  is  much 
reduced  at  a.  in  case  there  be  an  excessive  aiuouut  to  face  ott 
the  end  of  the  screw.  The  turret  would  also  require  to  be  in- 
dexed, to  clear  the  slotting  arm,  so  that  very  little  time  could 
be   saved   by   adopting   a   method   of   this   description,   except 
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when  the  part  a  is  large  in  diameter  and  the  screw  is  short 
in  length.  It  is,  therefore,  obvious  that  a  method  of  this  kind 
should  be  avoided  if  possible. 

When  a  box-tool  or  hollow-mill  follows  the  forming  opera- 
tion, the  forming  tool  should  be  beveled,  as  shown  at  e  in  C; 
this  leaves  a  beveled  shoulder  on  the  piece,  so  that  when  the 
box-tool  or  hollow-mill  is  fed  in  as  shown  at  C^,  it  completely 
removes  the  superfluous  material  without  leaving  the  objec- 
tionable ring  which  would  be  produced  if  the  face  of  the  form 
tool  were  square,  as  shown  at  6  in  C..  This  ring  of  metal  is 
shown   at   c  in   C,;    it  prevents  the  finishing  box-tool  or  die 


Fig.  4.    Holders  for  Circular  Form  and  Cut-off  Tools 

from  being  fed  up  to  the  shoulder.     It  is  clearly  seen   that 
the  ring  would  have  to  be  removed  in  any  case. 

The  cut-off  tool  should  bevel  the  end  of  the  stock,  as  shown 
at  d  in  C,  in  order  to  permit  the  starting  of  the  box-tool  on  a 
light  cut,  until  the  back  rests  have  a  good  support;  the  bevel 
also  locates  the  hollow-mill  and  equalizes  the  cutting  pressure 
on  the  teeth.  The  previous  examples  apply  to  the  making  of 
screws,  but  the  principles  involved  are  also,  of  course,  appli- 
cable to  the  forming  of  other  parts.  It  is  obvious  that,  as  the 
conditions  under  which  the  work  is  done  and  the  limits 
allowed  on  same  vary  widely,  it  would  be  impracticable  to 
lay  down  hard  and  fast  rules  in  regard  to  the  application  of 
circular  tools,  but  the  following  suggestions  will  be  found  ap- 
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Fig.  5.    Method  of  Supporttog  Long  Work 

plicable  to  general  conditions.  At  D,  Fig.  3,  is  shown  a 
method  sometimes  used  to  advantage  in  making  shouldered 
screws  or  other  pieces  of  a  similar  character.  This  forming 
operation  is  not  recommended  when  the  piece  to  be  made  is 
required  to  be  very  accurate,  as  a  slight  eccentricity  in  the 
■spring  collet  would  cause  the  part  /  to  be  out  of  true  with  the 
part  g.  In  cases  where  accuracy  is  required,  the  part  g  could 
1)6  roughed  down  with  the  cut-off  tool  and  a  light  finishing 
•cut  taken  off  with  a  box-tool.  At  D^  is  shown  an  improved 
method  of  forming  the  same  piece,  as  the  form  tool  here  re- 
moves the  burr  from  the  head. 

In  applying  circular  tools,  the  question  of  gaging  the  pieces 
must  be  carefully  considered,  as  in  some  cases,  when  difficult 
shapes  are  to  be  formed,  it  is  advisable,  if  possible,  to  use  the 


forming  tool  for  this  purpose,  thus  obviating  the  making  of 
expensive  gages,  which  is  usually  necessary  when  more  than 
one  tool  is  used.  The  piece  shown  at  E,  Fig.  3,  will  require 
a  box-tool,  forming  tool  and  cut-off  tool;  if  made  as  shown,  it 
will  be  seen  that  no  gaging  will  be  necessary,  except  for  diam- 
eters and  over-all  length,  the  latter  not  requiring  great  accu- 
racy. At  F.  a  piece  of  the  same  shape  is  shown ;  three  tools  are 
used  as  before,  but  the  cut-off  tool  is  used  to  finish  part  ft  to 
the  required  length  and  the  box-tool  to  finish  the  shoulder  fc 
to  correct  length.  It  will  readily  be  seen  that  a  more  expen- 
sive gage  will  be  required  for  gaging  the  parts  U  and  fc;  con- 
siderable time  will  be  lost  in  setting  up  the  tools,  after  grind- 
ing, in  their  correct  relation  to  each  other,  insuring  that  part 
li  be  formed  the  correct  length. 

It  is  generally  necessary  that  means  should  be  provided  to 
remove  the  objectionable  burrs  thrown  up  by  the  forming 
tools,  as  shown  at  G,  Fig.  3.  The  burrs  are  caused  by  the  tools 
becoming  dull  and  by  the  rubbing  of  the  forming  tools  on  the 
sides  of  the  cut  due  to  lack  of  side  clearance  on  the  side  of 
the  forming  tools.  By  adding  a  bevel  edge  to  the  tools  as 
shown  at  Gi,  the  burrs  are  removed;  this  adds  slightly  to  the 
expense  of  the  tools,  but  in  the  majority  of  cases  the  results 
produced  warrant  the  extra  expense. 

Holding  Circular  Form  and  Cut-off  Tools 
The  method  by  which  circular  tools  are  held  should  be  care- 
fully  considered;    otherwise   satisfactory   results   will   not   be 
obtained.     If,  for   instance,   the   tool-holder   is   light   and   im- 
properly supported,  chattering  will  result  when  long  work  is 
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Fig.  6.    Improved  Metllod  of  Supporting  Long  Work 

formed.  To  prevent  this,  the  tool-holder  should  be  well  pro- 
portioned and  held  rigidly  upon  the  cross-slide.  The  half- 
tones A  and  B,  Fig.  4,  illustrate  a  suitable  holder  for  general 
work,  which  is  supplied  by  the  Brown  &  Sharpe  Mfg.  Co.  with 
their  various  types  of  automatic  screw  machines.  This  holder 
embodies  all  the  essential  features  requisite  for  obtaining  good 
results,  viz.:  rigidity,  means  to  prevent  the  tool  from  rotating 
while  cutting,  suitable  adjustment,  provision  for  periphery 
clearance,  means  for  adjusting  the  tool  at  right  angles  to  the 
work,  and  means  for  the  securing  of  the  holder  to  the  cross- 
slide. 

The  form  tool  is  firmly  clamped  against  the  face  of  the 
holder  by  means  of  cap-screw  a  and  clamping  bolt  b;  the  lat- 
ter is  used  to  keep  the  tool  from  turning  while  cutting.  Care 
should  be  taken  when  designing  the  circular  tools,  so  that 
the  clamping  bolt  ft,  gets  an  ample  bearing  on  the  side  of  the 
tool  as  otherwise  the  clamping  bolt  will  in  time  become  bent, 
as  shown  by  the  dotted  lines  in  the  half-tone  B,  which  would 
impair  its  efficiency  as  a  clamping  device.  Plate  d  and  eccen- 
tric bolt  e  are  provided  for  obtaining  a  slight  adjustment  when 
setting  the  cutting  edge  of  the  tool  in  the  correct  relation  to 
the  center  of  the  work,  as  shown  at  A.  The  block  /  is  used 
for  raising  the  tool  when  the  cutting  edge  is  cut  below  the  cen- 
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ter.  At  (/  aro  two  Rinib  screws,  not  shown  In  the  half-tone,  by 
means  of  wlikh  the  tool  can  be  set  at  right  angles  to  the  work. 
The  holder  is  elamiiecl  to  the  cross-slide  by  the  bolt  h  and  nut 
k.  Numerous  types  of  holders  lor  holding  circular  tools  have 
been  designed,  the  principles  involved  being  in  most  cases 
similar  to  those  of  the  one  described. 

Supporting:  Long  Work  while  Pormingr 
It  is  sometimes  found  necessary  to  support  long  work  while 
forming,  especially  when  the  piece  being  formed  Is  turned 
down  on  both  ends.  The  work  is  generally  supported  by  a 
support  held  in  the  turret,  which,  in  the  majority  of  cases, 
can  also  be  used  as  a  stop.  In  Fig.  5  is  shown  a  piece  which 
Is  being  supported  in  this  manner.  The  part  a  is  formed  by 
the  tool  A  and   the  stock   is   then   fed   out   into   the  support 


Fig.  7.    Cam  Attachment  used  In  Connection  with  the  Arrangement 
for  Supporting  Long  Work  sho^vn  in  Fig.  6 

which  in  this  case  also  acts  as  a  stop;  the  tool  B  then  forms 
the  part  b.  This  kind  of  a  support  works  satisfactorily  on 
work  which  is  not  required  to  be  very  accurate  and  which  is 
left  plain,  i.  e.,  not  threaded  on  part  a.  In  some  cases  both 
ends  would  require  to  be  knurled,  and  then  a  support  of  this 
description  could  not  be  used  to  advantage. 

In  Fig.  6  is  shown  a  method  which  will  work  satisfactorily 
when  the  piece  is  threaded  or  knurled.  The  work  operated 
on  is  shown  in  position,  supported  by  a  movable  slide  A  held 
in  a  holder  B;  slide  A  carries  two  hardened  and  ground  sup- 
porting rollers  C.    It  is  forced  up  against  the  work  by  cam  D 
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Pig.  8.    Combination  Stop  and  Support  used  in  Arrangement  for 
Supporting  Long  Work  ahown  in  Fig.  6 

Which  in  turn  is  operated  by  the  cam  attachment  E.  To 
fasten  the  cam  attachment  to  the  machine,  as  shown  In  Fig.  6, 
the  stop  which  is  used  for  locating  the  slotting  arm  when  it 
Is  in  position  to  travel  onto  the  work,  is  removed,  and  the 
cam  attachment  is  screwed  down  in  Its  place.  Two  dowel 
pins  a  have  been  added  to  the  cam  attachment  to  hold  it 
rigid. 

A  detailed  sketch  of  the  cam  attachment  is  shown  in  Fig. 
7,  from  which  the  operating  parts  can  be  clearly  understood; 
the  combination  stop  and  support  is  shown  In  Fig.  8.  The 
operations  to  produce  the  piece  F,  Fig.  6,  would  be  as  follows: 
The  part  ?)  Is  left  to  project  out  of  the  chuck  far  enough  so  as 


to  allow  it  to  be  threaded.  To  start  the  operations,  the  part  b 
is  formed  and  tlireaded;  then,  after  the  die  leaves  the  work, 
the  turret  is  revolved,  the  support  Is  brought  into  position 
and  the  stock  Is  fed  out  and  gaged  to  length  by  the  stop  //. 
The  spindle  is  left  running  backwards  and  the  tool  G,  forma 
the  part  c.  After  the  form  tool  G,  has  finished  its  work,  a 
knurl-holder,  not  shown  in  the  illustration,  travels  over  the 
worlc  and  knurls  the  ends.  The  cut-off  tool  G  severs  the  fin- 
ished piece  from  the  bar,  at  the  same  time  forming  the  part  b 
of  the  next  piece.  Tlie  support  can  be  withdrawn  after  knurl- 
ing, or  left  in  position  till  the  piece  is  cut  off,  when  the  tur- 
ret is  revolved  and  the  piece  drops  out. 

Arrangement  of  Circular  Tools 
When  applying  circular  tools  to  the  Brown  &  Sharpe  auto- 
matic screw  machines,  the  arrangement  of  the  tools  has  an 
important  bearing  on  the  results  obtained.  The  various  ways 
of  arranging  the  circular  tools,  with  relation  to  the  rotation 
of  the  spindle,  are  shown  at  A,  B,  C,  and  D.  Fig.  9.  These  are 
to  be  considered  as  being  viewed  looking  from  the  turret 
towards  the  face  of  the  chuck.  The  arrangement  at  A  gives 
good  results  when  long  forming  is  to  be  performed  on  brass, 
steel  or  gun-sci-ew  iron,  for  the  reason  that  the  pressure  of 
the  cut  is  downward  and  hence  the  work  is  supported  and 
held  more  rigidly  than  when  the  form  tool  is  turned  upside 
down  on  the  front  slide  as  shown  at  B;  here  the  stock  turn- 
ing up  towards  the  tool  has  a  tendency  to  lift  the  cross-slide, 
causing  chattering  on  the  finished  body  of  the  work;  there- 
fore, the  arrangement  as  shown  at  A  is  recommended  when  a 
high  finish  is  desired.  The  arrangement  at  B  works  satisfac- 
torily when  forming  short  steel  pieces  which  do  not  require 
a  high  finish,  as  it  allows  the  cuttings  to  drop  clear  of  the 
work,  and  also  provides  for  a  good  supply  of  oil  to  reach  the 
tools.  This  arrangement  gives  good  results  when  making 
screws  when  the  form  and  cut-off  tools  operate  after  the  die, 
as  no  time  is  lost  In  reversing  the  spindle.     The  arrangement 
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Fig.  9.    Different  Arrangements  of  Circular  Tools 

at  C  is  recommended  for  heavy  cutting  on  large  work,  when 
both  tools  are  used  for  forming  the  piece;  a  rigid  support  is 
then  necessary  for  both  tools  and  a  good  supply  of  oil  Is  also 
required.  The  arrangement  at  D  is  objectionable,  and  should 
be  avoided,  being  used  only  when  a  left-hand  thread  is  cut  on 
the  piece,  and  when  the  cut-off  tool  Is  used  on  the  front  slide, 
leaving  the  heavy  cutting  to  be  performed  from  the  roar  slide. 
In  all  "cross-forming"  w-ork.  It  Is  essential  that  the  spindle 
should  be  kept  in  good  condition,  and  the  collet  or  chuck  have 
a  parallel  contact  upon  the  bar  which  is  being  formed. 

Forming  Spherical  Work 
In  the  making  of  spherical  head  screws  or  other  spherical 
work,  the  circular  form  tool  Is  generally  used  for  forming  part 
of  the  head,  leaving  the  part  attached  to  the  bar  to  be  finished 
by  the  cut-off  tool.  This  method  has  become  general  practice 
on  the  Brown  &  Sharpe  automatic  screw  machines  and  has 
proved,  without  a  doubt,  to  be  the  most  economical  and  effi- 
cient method  of  performing  operations  of  this  description. 
In  order  to  produce  the  best  results  by  the  above  method,  the 
radius  of  the  cut-off  tool  should  be  struck  oft  In  advance  of 
the  edge  of  the  tool,  as  will  be  described  later;  otherwise  a 
result  will  be  produced  as  shown  at  a.  Fig.  12,  a  ridge  being 
formed  on  the  head.    The  circular  form  tool  should  be  de- 
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signed  first,  and  should  be  made  so  that  the  circular  cut-off 
tool  will  have  as  little  as  possible  to  form  when  cutting  the 
piece  from  the  bar.  The  amount  that  the  form  tool  reduces 
the  bar,  as  shown  at  6,  Fig.  12,  is  governed  by  the  operations 
foliowing  the  forming  cut.  If  heavy  cuts  are  taken,  the  part  6 
should  be  strong  enough  to  resist  the  twisting  action  pro- 
duced; therefore,  it  is  not  always  advisable  to  cut  a  thread 
(especially  if  it  be  of  coarse  pitch)  after  the  piece  has  been 
considerably  reduced  by  the  form  tool. 

In   designing  the   form   tool,   there  are   certain   dimensions 
which  must  be  derived  by  calculation.     Referring  to  Fig.  10. 

D 
Let  r  =  radius  of  stock  =:  — , 
2 

R  =^  radius  of  head  of  screw  or  piece, 

Dj  =distance  from  axis  of  head  to  point  of  tool. 

D  =  diameter  of  head  of  piece, 

T  =  thickness  of  head, 

r,  =  radius  of  body  of  screw  or  piece, 

0  =  the  dimension  required  to  be  found  by  calculation. 

Then  0=i    R-  —  Dr—  (R  —  T). 

For  example,  let  r  =  0.175  inch,  R  =  0.178  inch,  D^  =  0.062 
Inch,  T  =  0.156  inch. 

(0.178  — 0.156)  =0.145  inch. 


Then  0: 


^1 


0.178=  — 0.062- 


Pig.  lO.    Diagram  for  Calculating  Dimensions  of  Circular  Tools 
formiBg  Spherical  Screw  Heads 

Assume  further  that  a  form  tool  is  to  be  made  to  form  a 
piece  as  shown  at  Fig.  10;  r=:  0.175  inch;  r^^  0.043  inch; 
then  assume  the  largest  diameter  A  to  be  1.750  inch,  the  diame- 
ter B  will  be: 

A  —  2  (D.  —  )•,)  =  1.750  —  2  (0.062  —  0.043)  =  1.172  inch, 
and  the  diameter  C  will  be: 

A  —  2(r  — )■,)  =  1.750  —  2(0.175  —  0.043)  =  1.4S6  inch. 


Fig.  11. 


Diagram  for  Determining  Dimensions  of  Circular  Cut-off  Tool 
which  forms  Part  of  a  Spherical  Screw  Head 


In  the  above  calculations  the  "cut-down"  below  the  hori- 
zontal center  line  is  not  taken  Into  consideration  when  finding 
the  various  diameters,  but  if  the  forms  produced  require  to  be 
accurate,  the  differences  should  be  calculated.  This  question 
w-ill  be  treated  in  a  future  issue  of  Machixeey. 


The  feed  of  the  circular  cutoff  tool  should  be  decreased  at 
the  end  of  the  cut,  so  as  to  leave  as  small  a  teat  as  possible  on 
the  work.  The  teat  varies  according  to  the  radius  formed,  the 
size  of  the  piece  and  the  nature  of  the  material.  It  is,  there- 
fore, impossible  to  specify  any  exact  size  of  teat  for  a  certain 
piece,  but  the  results  of  a  few  experiments  would  not  be  out 


Pig.  12.  Sphetical  Screw  Ht-ad 
formed  by  Combination  of  Foim- 
Ing  and  Cut-off  Tools 


Fig.  13.  Diagram  show- 
ing Dimensions  of  Cii-cular 
Cut-off  Tools 


of  place  here,  as  they  will  give  a  fair  idea  of  the  sizes  of 
teats  left  on  various  classes  of  work.  The  teat  left  on  small 
brass  screws  varies  from  0.010  inch  to  0.025  inch  in  diameter; 
on  small  screws  made  from  gun-screw  iron  from  0.012  inch  to 
0.030  inch;  on  small  steel  screws  from  0.015  Inch  to  0.035  inch. 
A  good  method  of  overcoming  great  variation  in  the  size  of  the 
teat,  is  to  make  the  angle  of  the  cut-off  tool  similar  to  the  en- 
larged view  shown  at  b.  Fig.  11,  where  the  flat  portion  should 
be  half  the  thickness  of  the  cut-off  tool  blade.  This  method 
tends  to  decrease  the  pressure  on  the  piece,  thus  preventing 
it  from  breaking  off  too  soon. 

As  previously  stated,  the  radius  on  the  cut-off  tool,  if  not 
struck  off  in  "advance"  of  the  edge  of  the  tool,  will  give  a 
result  as  shown  at  o.  Fig.  12.  There  will  always  be  a  mark  left 
on  the  head  where  the  form  tool  finishes  cutting,  because  the 
screw  breaks  off  from  the  bar  before  the  point  of  the  tool  has 
reached  the  center,  and  consequently  the  radius  on  the  piece 
has  not  been  completed.  It  is  therefore  necessary  (especially 
for  small  radii)  to  lay  off  the  radius  in  advance  of  the  cutting 
edge  of  the  tool.  This  method  is  clearly  shown  in  Fig.  11, 
where  d  is  the  distance  the  center  is  in  advance  of  the  point 
of  the  tool.  Then,  to  determine  the  dimensions  of  the  tool, 
take  any  approximate  dimension  D  as  required,  and  also  take 
any  angle  which  will  suit  the  radius  of  the  tool,  and  cut 
away  that  portion  of  the  tool  which  is  not  required  for  form- 
ing. In  order  to  determine  the  dimension  X  (see  Fig.  11)  it 
will  be  necessary  to  make  the  following  calculations: 


180  deg.  — e 


A': 


(f>z=      90  deg.  —  e 
;3  =  A  — 0 
Then  0:=  cos  4,  X  r;  H  z::^  tan  j3  X  a;  B  ^  D—H; 
Y  =  B  X  cot  9;  X  =  r  +  a  — (J;  C  =  D  —  h; 
h  =  r  —  1  '  r-  —  d-. 
Where  h  works  out  to  less  than  0.002  inch,  it  can  be  dis- 
regarded for  all  practical  purposes. 

For  example,  let  D  =  0.2343  inch;  r  =  0.175  inch;  e  =  45 
deg.;  cZ  =  0.021  inch; 

180°  — 45° 

ThenAr= =  67°  30'. 

2 

0  =  90°  —  e=  45°. 

/3  =  67°  30'  — 45°  =  22°  30'. 
a  =  cos     45°  X  0.175  =  0.1237. 
ff=tan22°  30' X  0  =  0.0512. 
B=  0.2343  —  0.0512  =  0.1S31. 
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1=0.1831  X  cot  45°  =0.1831. 

X  =  0.1831  +  0.1237  —  0.021  =  0.2858. 


not  rtMiuirt'il 
lows: 


lo 
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form  part  of  the  work,  the  formula  is  as  fol- 


;i  =  r—v/r'  —  d"  =  0.175  — 0.1737  =  0.0013. 
Therefore,  in  this  case  for  all  practical  purposes,  the  dimen- 
sion C  would  eiiual  the  dimension  D.     When  the  largest  diam- 
eter of  the  circular  tool  is  2.250  Inch,  the  diameter  of  the  tool 
at  point  E  will  be  2.250—  (0.2858  X  2)  =1.6784  inch. 

Angle  on  Blade  for  Cutting  Off  Variovis  Materials      » 
The  function  which  the  angle  on  the  edge  of  the  tool  per- 
forms is  to  reduce  the  teat  on  the  end  of  the  work  by  mini- 


'N 


/>  X  cot  a 


-  X  0.14, 


where  2'  =  thickness  of  blade  in  inches, 

/>=:tho  diameter  of  the  stock  in  inches, 
a  =z  the  angle  on  the  edge  of  cutoff  blade. 
The  value  of  r  (the  radius  to  obviate  cracking  in  hardening) 
for  standard  circular  cut-off  tools  for  cutting  off  various  diam- 
eters of  stock  is  as  follows: 

Prom;  1/S  to  3/S  inch  diameter  =  1/32  inch. 
From  3/8  to  3/4  inch  diameter  =  1/16  inch, 
From  3/4  to  1      inch  diameter  =  3/32  inch. 
The  actual  length  of  the  blade  on  cut-off  tools  is  found  by 
the   formula: 

L  =  R  +  x  +  r  +  1/32, 
where  L  =  actual  length  of  blade  in  inches, 
i?  =  radius  of  stock  in  Inches, 
a;  =  dimension  as  shown  in  Pig.  13, 
r=:  radius    to    obviate    cracking    while    hardening,    as 
shown  in  Pig.  13. 

For  example  let  D  =  3/8  inch;  a  =  20  degrees. 


-J- 


X  cot  a 


-^- 


1.375  X  2.747 


X    0.14: 


Pig.  14.    Diagram    showing    Dlmen-  Fig.  15.    Illustration  showing  a  Case 

slona  of  Circular  Cut-off  Tool  when  It  ^vhere  a  Cut-ofi  Tool   with  increased 

Is  used  both  for  cutting  off  and  forming  Thickness  of  Blade  is  required 
part  of  the  Work 

mizing  the  cutting  pressure  which  becomes  greater  as  the 
angle  that  the  tool  makes  with  the  work  decreases.  There- 
tore,  as  the  material  becomes  harder,  the  angle  on  the  tool 
may  decrease,  since  the  material  will  stand  more  pressure 
before  breaking.     It  is  obvious,  therefore,  that  certain  angles 


Then  T=^ x  0.14 

0.082  inch. 

L-—R  +  x  +  r+  1/32,  where  fl  =  0.1875;  a;  =  tan  20" 
X  0.082  =  0.364  X  0.082  =  0.0298;  r  =  l/32  inch. 

Therefore,  L  =  0.1875  -f  0.0298  -f  0.0312  +  0.0312  =  0.2797 
inch. 

The  thickness  of  the  cut-off  tool  blade,  and  the  value  of  x 
and  2x  are  tabulated  in  Table  I.  The  above  formula  is  appli- 
cable where  the  cut-off  tool  does  not  form  down  the  stock. 
It  will  be  necessary  to  change  the  formula  somewhat  when 
calculating  the  thickness  of  blade  when  the  tool  is  used  for 
partly  forming  the  work,  as  shown  in  Fig.  14. 


TABLE 

.    DIMENSIONS  FOR  CIRCULAR  OUT-OFP  TOOLS    (For 

Notation  See  Fig. 

131 

Soft  Brass  and  Copper 

Hard  Biass 

Gun  Screw  Iron 

Norway  Iron  and 
Mach.  Steel 

Drill  Rod  and 
Tool  Steel 

Diameter 
of  Stock 

Angle  a  =  23  Deg. 

Angle  a  =  ao  Deg. 

Angle  a  =  16  Deg. 

Angle  a  =  15  Deg. 

Angle  a  =  10  Deg. 

T 

X 

2.\- 

T 

X 

2x 

T 

X 

2x 

T 

X 

1 
2x       , 

T 

X 

2x 

1 

15 
1 

4 

A 

i 

it 

1 

A 
1 

0.031 
0.044 
0.053 
0.063 
0.069 
0.076 
0.083 
0.088 
0.093 
0.098 
0.103 
0.107 
0.113 
0.116 
0.130 
0.134 

0.013 
0.019 
0.023 
0.036 
0.029 

o.(m2 

0.035 
0.0.37 
0.039 
0.043 
0.044 
0.045 
0.047 
0.049 
0.051 
0.053 

0.036 
0.038 
0.044 
0.0.53 
0.0.59 
0.065 
0 .  070 
0.075 
0.079 
0.084 
0.088 
0.091 
0.095 
0.098 
0.103 
0.106 

0.033 
0.047 
0.058 
0.067 
0.075 
0.083 
0.088 
0.095 
0.100 
0.105 
0.111 
0.116 
0.131 
0.135 
0.130 
0.135 

0.013 
0.017 
0.031 
0.034 
0.027 
0.030 
0.033 
0.035 
0,036 
0.038 
0.040 
0.042 
0.044 
0.046 
0.047 
0.049 

0.024 
0.034 
0.042 
0.049 
0.0.55 
0.060 
0.064 
0.070 
0.073 
0.076 
0.081 
0.084 
0.088 
0.092 
0.095 
0.098 

0.035 
0.0.50 
0.061 
0.071 
0.079 
0.087 
0.094 
0.100 
0.106 
0.113 
0.118 
0.133 
0.127 
0.133 
0.137 
0.141 

0.011 
0.016 
0.030. 
0.023 
0.036 
0.038 
0.031 
0,0.33 
0.034 
0.030 
0.038 
0.040 
0.041 
0.043 
0.045 
0.046 

0.033 
0.032 
0.040 
0.046 
0.0.53 
0.057 
0.062 
0.066 
0.069 
0.073 
0.077 
0.080 
0.083 
0.086 
0.090 
0.092 

0.039 
0.0.55 
0.068 
0.078 
0.087 
0.095 
0.103 
0.110 
0.117 
0.133 
0.139 
0.134 
0.141 
0.146 
0.151 
0.156 

0.010 
0.015 
0.018 
0.031 
0.023 
0.035 
0.038 
0.029 
0,031 
0.0:33 
0.035 
0.036 
0.038 
0.039 
0.040 
0.043 

0.021   1 

0.030 

0.036 

0.043 

0.047 

0.051 

0.0.56 

0.059  1 

0,063  ! 

0,066  : 

0.070  1 

0.073 

0.076 

0.078 

0.081 

0.084  1 

0.043 
0.063 
0.076 
0.088 
0.098 
0.107 
0.116 
0.134 
0.131 
0.137 
0.145 
0.1.53 
0.158 
0.164 
0.170 
0.175 

0.009 
0.013 
0.016 
0.019 
0.031 
0.023 
0.025 
0.026 
0.028 
0.039 
0,031 
0.033 
0,033 
0.035 
0.036 
0.087 

0.018 

0.036 

0.033 

0.038 

0.043 

0.046 

0.050 

0.052 

0.056. 

0.058 

0.062 

0.064 

0.067 

0.070 

0.072 

0.074 

are  better  suited  for  the  various  kinds  of  material  than  others. 
The  values  given  in  Table  I  have  been  found  to  give  good 
results  on  the  materials  specified. 

Thickness  of  Blade  on  Cut-off  Tools 
The  thickness  of  the  blade  is  an  important  point  in 
the  design  of  circular  rut-off  tools.  It  is  governed  by  the 
angle  on  the  edge  of  the  tool  and  also  the  diameter  and  hard- 
ness of  the  material  being  operated  on.  It  is  obvious  that  a 
circular  tool  with  an  acute  angle  (about  23  degrees)  and  a 
narrow  blade  would  not  work  satisfactorily  on  hard  material, 
as  the  blade  would  not  stand  the  cutting  pressure  and  would 
bend,  producing  a  concave  surface  on  one  end  of  the  piece  and 
a  convex  surface  on  the  other.  This  has  been  thoroughly 
experimented  with  by  the  writer  and  an  empirical  formula 
has  been  derived  which  has  given  good  results.  For  standard 
circular  cut-off  tools,  as  shown  in  Fig.  13,  where  the  tool  is 


When  Cut-oflf  Tool  Forms  Stock 
When  the  cut-off  tool  is  used  to  form  down  end  of  stock, 
as  shown  at  Fig.  14,  the  following  formula  is  used  for  finding 
the  thickness  of  blade: 


-J^ 


X  ft>t  a 


X  0.17, 


where  T=: thickness  of  blade  on  cut-off  tool  In  Inches, 
D  =:  diameter  of  end  of  piece  in  inches, 
a=: angle  on  edge  of  tool  blade  (see  Pig.  14). 
The  actual  length  of  the  cut-off  tool  blade  =  R  +  x  +  0.005 
inch. 

Whore  7e=r  radius  on  end  of  piece  in  Inches, 

K^  dimension  as  shown  in  Pig.  14. 
The  dimension  0.005  inch  is  the  ch^arance  to  pass  the  center. 
To  find  the  value  of  .r  multiply  T  by  tan  a  as  before. 
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For  example,  let  D  =  0.250  inch,  a  =  20  degrees. 

I  0.250"  X  cot  20  

Then   T  =^J X  0.17=1    0.13737  X  0.17  =  0.063 

L^R  +  X  +  0.005,  where  R  =  0.125  inch;  x  =  0.063  X 
tan  20°  =  0.023  Inch. 

Then  L  =  0.125  +  0.023  -f  0.005  =  0.153  inch. 

In  cases  where  pieces  are  being  manufactured  similar  to 
that  shown  in  Fig.  15,  where  the  tapped  hole  a  is  not  bottomed 
but  passes  through  the  piece  (it  being  necessary  to  have  a 
chamfer  on  the  tap  to  facilitate  tapping),  the  blade  on  the 
cut-off  tool  would  have  to  be  of  sufBcient  width  to  remove  the 
portion  taken  up  by  the  chamfer  on  the  tap.  Otherwise,  if 
the  blade  is  too  narrow,  the  hole  6  will  extend  part  way  into 
the  next  piece  to  be  made.  Then,  if  the  drill  had  a  tendency 
to  run  eccentric,  the  centering  tool  would  not  remove  the 
eccentric  hole  thus  formed  by  the  drill,  which  would  result  in 
the  drill  running  out  and  finally  in  the  breaking  of  the  tap 
before  many  pieces  would  be  completed. 

The  amount  of  chamfer  required  on  taps  for  various 
pitches  is  as  follows: 

Lead 

From  14  to  24  threads 2V2  threads. 

From   26  to  32  threads 3      threads. 

From  36  to  48  threads .  .• 4      threads. 

From   56  to  SO  threads 5      threads. 

When  the  thickness  of  the  blade  as  derived  by  the  formulas 
is  not  equal  to  the  amount  required  for  the  lead  on  the  tap, 
the  thickness  of  the  blade  must  be  increased  to  at  least  the 
amount  specified  as  lead  on  tap. 


COST  OF  POWER  FOB  VARIOUS   INDUSTRIES 

In  a  paper  entitled  "Cost  of  Power  for  Various  Industries 
Under  Ordinary  Conditions,"  which  was  presented  before  the 
Boston  Society  of  Civil  Engineers,  by  Jlessrs.  Charles  T.  Main 
and  F.  M.  Gunby,  the  following  general  summary  of  the  cost 
of  electrical  power  for  various  purposes  and  under  varying 
conditions,  was  given.  The  prices  quoted  are  approximately 
those  found  in  the  vicinity  of  Boston. 

Power  in  small  amounts  and  with  a  varying  demand,  can  be 
purchased  for  from  about  10  cents  per  kilowatt  hour,  in  five 
kilowatt  lots,  down  to  about  6  cents  a  kilowatt  for  100  kilo- 
watt lots,  where  the  power  is  used  for  about  50  hours  a  month. 

The  rate  for  a  permanent  or  steady  power  of  100  kilowatts 
for  300  hours  a  month  would  be  about  $2.68  per  kilowatt  hour, 
and  for  500  hours  a  month  about  $1.84  per  kilowatt  hour. 
The  two  conditions  mentioned  are  only  used  as  illustrations 
to  show  normal  cases  as  in  a  city  like  Boston. 

Assuming  a  plant  of  2,000  kilowatts  capacity,  the  approxi- 
mate costs  and  prices  for  power  are  given  in  the  following 
table : 

Kind  of  Plant  and 
General  Use 

Textile    (engine).... 
Textile    (turbine)... 
Paper  mill  (engine).  7,200 
Paper  mill  (turbine)   7,200 

The  above  figures  are  for  cases  where  no  waste  products  are 
used  for  manufacturing. 

For  electric  lighting  or  railway  work  with  a  load  factor  of 
30  per  cent  the  cost  would  be  about  $1.55  per  kilowatt  hour, 
or  $40  per  kilowatt  year.  This  is  $29.80  per  engine  horse- 
power year  or  an  equivalent  of  $26.00  per  indicated  horse- 
power year. 

For  paper  mill  work,  24  hours  a  day,  6  days  a  week,  power 
only,  $57.00  per  kilowatt  year,  or  0.792  cents  per  kilowatt 
hour  for  engine  plant,  or  about  8  per  cent  less  for  a  turbine 
plant.  If  the  waste  products  were  used  for  manufacturing, 
these  costs  might  be  reduced  by  about  one-third. 

For  industrial  plants,  10  hours  a  day,  300  days  a  year, 
straight  power  would  cost  $32.00  per  kilowatt  year.  If  heat- 
ing is  done,  by  exhaust  steam,  these  figures  may  be  reduced 
by  about  $1.20  per  kilowatt  or  to  say,  $30.60  per  kilowatt  year. 
This  would  be  about  $23.00  per  engine  horsepower  and  $20.00 
per  indicated  horsepower  year. 


Hours 

Cost  per  Year 

Cost  per 
K  W 

-Fel^ 

K.  W. 

E.  H.  P. 

I.  HP. 

Hour 

3,000 

$32.00 

$23.80 

$20.80 

1.065c. 

3,000 

29.00 

21.60 

0.965c. 

7,200 

57.00 

42.50 

37.00 

0.792c. 

7,200 

52.00 

38.80 

0.734c. 

For  colored  textile  mills,  making  use  of  exhaust  steam  and 
water  of  condensation,  the  original  cost  of  straight  power 
would  be  the  same  as  that  given  in  the  preceding  paragraph. 
This  may  be  reduced  by  using  the  exhaust  steam  and  waste 
products  by  from  $2.00  to  $12.00  per  kilowatt  year,  depending 
upon  the  amount  of  steam  and  waste  products  used. 

The  common  price  for  hydro-electric  power,  24  hours  a  day, 
6  days  a  week,  is  from  $30.00  to  $40.00  per  electrical  horse- 
power or  $40.00  to  $53.50  per  kilowatt. 

The  common  price  for  hydroelectric  power,  10  hours  a  day, 
3,000  hours  a  year,  is  from  $20.00  to  $25  per  electrical  horse- 
power, or  from  $27.00  to  $33.50  per  kilowatt. 


A  MACHINE  SHOP  IN  ALASKA 

By    C.    S.    BBO'WN" 

The  readers  of  Machixebt  may  be  somewhat  interested  in  a 
thriving  little  machine  shop  in  the  far  north  near  Valdez, 
Alaska.  The  proprietor  is  Mr.  Charles  Crawford,  who  is  con- 
sidered one  of  the  best  all-around  machinists  on  the  Pacific 
coast,  having  left  behind  in  Seattle  a  reputation  for  mechani- 
cal skill  of  which  any  man  might  well  be  proud.  The  vari- 
ous shops  cover  about  three  acres  of  ground  and  employ  a 
dozen  men  most  all  the  time.  The  machine  shop  is  equipped 
with  milling  machines,  lathes,  drills,  etc.,  and  stands  ready 
to  build  anything  from  a  stove  to  a  ship.  For  example,  it  has 
built  two  wharves,  and  an  SO-foot  launch  which  was  sold  to 
the  United  States  government  for  $21,000.  While  doing  a  gen- 
eral machine  business,  its  principal  work  is  the  manufactur- 
ing and  installation  of  mining  machinery  such  as  hoisting 
machinery,  pumps,  drills,  etc.  One  of  its  most  important 
branches  of  work  is  the  building  and  repairing  of  motor  boats. 


View  of  a  Machine  Shop  at  Valdez.  Alaska 

of  which  there  are  a  few  hundred  in  Valdez  Bay.  Beside 
wharf  building,  the  manufacture  of  freight  sleds  is  work  that 
tends  to  make  up  a  lucrative  business.  In  connection  with 
the  machine  business  there  is  a  tin  shop  which  is  always  kept 
busy.  Notwithstanding  the  fair  wages  paid  to  machinists — 
62%  cents  per  hour — Mr.  Crawford  experiences  considerable 
difiiculty  in  obtaining  men,  as  most  machinists,  like  the  ma- 
jority of  workmen  in  Alaska,  feel  strongly  the  call  of  the 
north  and  go  into  the  hills  to  seek  the  illusive  pot  of  gold 
that  is  so  well  secreted  in  the  frozen  earth.  A  few  are  suc- 
cessful, but  the  most  return  with  empty  pockets.  One  machin- 
ist who  has  been  smiled  upon  by  Dame  Fortune  is  Jack  Car- 
roll, who  was  one  of  Dr.  Cook's  guides  on  the  Mt.  McKinley 
trip. 

Valdez  is  situated  near  the  head  of  a  beautiful  land-locked 
bay  on  Prince  William  sound  in  the  Gulf  of  Alaska.  It  is 
open  to  navigation  the  year  round,  and  has  water  deep  enough 
to  float  the  world's  navies.  Six  Seattle  steamers  call  monthly 
with  mail  and  merchandise,  and  the  trip  between  the  two 
ports  is  often  made  in  four  days.  It  takes  nine  days  for  a 
letter  to  reach  Boston  from  there.  Valdez  is  the  farthest 
north  open-all-the-year  pott  in  America. 


»  Address :    206  Clark  Place,  Elizabethport,  N.  J. 
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HANDLING  AND  STORING  COMMERCIAL  IRON 
AND  STEEL  PRODUCTS 

By  ETHAN   VIALL* 

There  is  a  vast  difference  between  the  handling  and  stor- 
ing of  pig  iron  and  that  of  the  product  that  comes  from  the 
mills.  The  former  may  be  loaded  Into  cars  with  magnets — 
or  just  dumped  in — and  it  may  be  unloaded  on  the  same  plan; 
but  for  handling  sheets  of  metal,  bars,  uibes  or  beams,  dump- 


material.  The  structural  warehouse  alone  covers  over  eight 
acres.  It  is  divided  into  bays,  each  being  about  five  hundred 
feet  long  and  varying  in  width  from  forty-five  to  one  hundred 
and  ten  feet.  All  buildings  are  of  steel  construction  through- 
out, with  roofs  of  corrugated  iron  and  glass.  Three  railroad 
switch  tracks  enter  the  structural  buildings  and  extend  along 
the  entire  east  end,  furnishing,  under  roof,  accommodations 
for  forty-nine  cars  at  one  time.  The  crane  service  operating 
in  each  bay  over  and  at  right  angles  to  the  railroad  tracks, 
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K^tA^Wys,  kCT 


CRANE 


RAILROAD 
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Fig.  1.     Ground  Plan  of  the  Warehouse  of  Joseph  T.  Ryeraon  &  Son,  Chicago,  lU. 


ing  is  out  of  the  question  and  magnets  are  impracticable  and 
dangerous;  that  being  the  verdict  of  the  firm  of  Joseph  T. 
Ryerson  &  Son,  Chicago,  who  probably  handle  more  struc- 
tural iron,  sheet  metal,  bars  and  material  of  that  sort  than 
any  other  firm  in  the  world.  • 


affords  loading  and  unloading  facilities  which  cannot  be  ex- 
celled. These  shipping  facilities  of  the  structural  warehouse, 
are  supplemented  by  two  wide  wagon  driveways,  one  entering 
the  northeast  portion  of  the  plant  and  the  other  the  south- 
west.    These   driveways   are   wide   enough   for   a   number   of 


Fig.  2. 


View  In  the  Structural  Warehouae  showing  Cranes  and 
Method  of  Storing  Stock 


The  general  layout  of  the  great  Ryerson  system  of  ware- 
houses, the  floor  plan  of  which  is  shown  in  Fig.  1,  is  the  best 
for  the  purpose  that  modern  engineering  skill  could  plan. 
These  warehouses  have  750,000  square  feet  of  floor  space, 
affording  storage  and  handling  facilities  for  150.000  tons  of 

•  Associate  Editor  of  llACniNBttY. 


ed  stock  to  Big  Shears 


wagons,  and  like  the  switch  tracks,  are  accessible  to  the  entire 
warehouse  crane  service.  The  crane  equipment  is  exception- 
ally extensive  and  complete,  being  composed  of  eight  high- 
speed traveling  bridge-cranes  and  two  radial  wall  Jib-cranes 
in  addition  to  the  roller-tables  and  hoist  systems  used  In  con- 
nection with  the  various  machines.    Of  the  cranes  just  men- 
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tionecl.  fom-  are  of  one  hundred  foot  span  and  ten  tons  capac- 
ity and  each  is  equipped  with  two  trolleys  and  is  operated 
from  a  stationary  cage.     These  big  cranes  have  a  bridge  trav- 


shearlng  machinery.  Fig.  3  shows  one  of  these  roller-tables 
that  is  used  to  carry  material  to  one  of  the  big  shears,  and 
in  Fig.  4  is  shown  the  roller-table  of  one  of  the  big  friction 


Pig.  4.    RoUer  Table  for  the  Friction  Dlsk-saw 

eling  speed   of  350  feet,  and  a  trolley  travel  of  175  feet  per 
minute. 

A  view  of  one  of  the  structural  warehouse  bays  and  two  of 


Pig.  5.    Another  View  of  the  Friction  D'sb-saw  showing  ControUor 

disk  saws.  The  adjustable  stop  by  which  the  length  of  the 
piece  to  be  cut  is  gaged  is  shown  at  A  and  at  the  left  of  the 
rolls,   may   be  seen   the   shaft   and   bevel  gears  by   which   the 


Fig.  6.    Punch  Press  and  Device  used  to  space  Holes  in  Angle  Irons 

the  cranes,   is   shown   in   Fig.   2.     This   view   also   shows   the 
method  of  laying  I-beams,  etc.,  on  structural  iron  "horses"  so 
that  they  may  be  more  easily  picked  up. 
As  just  mentioned,  the  crane  system  is  supplemented  by  an 


Fig.  7.    Detailed  Vie-w  of  the  Punch-press  Spacing  Mectaanlsni 

rolls  are  driven.  Fig.  5  is  a  closer  view  of  the  saw  from  the 
other  side,  and  shows  the  opei-ator's  seat  and  controlling  lev- 
ers in  the  foreground.  Fig.  8  shows  a  view  of  another  table 
with  the  saw  in  the  act  of  tearing  through  an  I-beam.     These 


Fig.  8. 


One  of  the  Friction  Disk-saws  cutting 
a  lO-inch  I-Beam 


Fig.  9. 


Traveling  Hoist  used  to  feed  I-Beam 
under  the  Punch 


Fig.  10.    Cranes  carrying  Strap  Iron 
to  the  Scales 


elaborate  and  carefully  designed  motor-driven,  roller-table  sys- 
tem, parts  of  which  extend  in  three  trains  across  the  entire 
building   and    feed    the   high-speed    friction    saws    and    heavy 


friction  disk  saws  have  been  previously  described  in  detail  in 
several  technical  journals,  so  only  a  very  brief  description 
will  be  given  here.     Each  machine  consists  of  a  steel  sliding 
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carriagf,  hydrnulically  driven  forward  and  backward  In  V- 
groiives,  on  a  strvutiiral  steel  and  cement  foundation  or  bed. 
Tbe  saws  are  52  inches  in  diameter,  made  of  Hii  inch  Hanged 
steel,  and  run.  driven  by  a  lOO-U.  P.  motor  through  a  three- 
ply  IGinch  bell,  at  a  peripheral  speed  of  27,000  feet  a  minute. 


Lou.—; 

J 
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Flgr.  11.     Closer  ^'lew  of  the  Portable  Scales 

There  are  no  teeth  on  the  saw,  but  the  edge  is  haclied  closely 
by  using  a  fishtail  chisel  and  a  hammer,  and  instead  of  cut- 
ting, the  dislc  literally  melts  its  way  through.  Tl*e  entire 
machine   is   22   feet   long,   5   feet  6   inches   wide,   and   weighs 


Pig.  13.    The  Way  Flat  Plates  are  stored 

about  o.'i.OOO  pounds.  Some  idea  of  the  cutting  capacity  of 
these  machines  can  be  had  from  the  fact  that  a  24-inch,  100- 
pound  I-beam  is  cut  in  less  than  twenty  seconds. 

In  Fig.  6  is  shown  a  very  unusual  spacing  device  that   is 


■VtTriTnnr,i.rii,i.r^^ 
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Pig.  15.    Grappling  Claws  for  Plates,  and  Push  Truck 

attached  to  a  punch  press.  It  is  designed  to  feed  two  angle 
irons  (right  and  left)  at  once  under  the  punches,  so  that 
the  holes  wanted  may  be  punched  quickly  and  accurately,  and 
any  number  of  pairs  may  be  spaced  and  punched  exactly  alike. 
The  device  itself  is  shown  on  a  larger  scale  In  Fig.  7.  It 
consists  of  a  carriage  mounted  on  wheels  which  run  on  a 
channel-Iron  track,  one  rail  of  which  is  drilled  with  three 
rows  of  holes  so  .spaced  that  a  stop-pin  may  be  set  every  eighth 


of  an  inch;  by  filing  a  pin  half  away,  a  .slop  can  be  made 
within  1/16  inch  of  any  distance,  or  number  of  distances, 
wanted  within  the  length  of  the  rail,  which  has  been  made 
ample  for  all  needs.  The  angle  irons  A  are  clamped  by  means 
of  the  lever  B.     A  dog  back  of  the  piece  C,  does  the  spacing 


Fig.  12.    System  of  I.Beams  for  Crane  Trolley 

for  the  carriage,  as  it  drops  over  and  is  held  against  each 
pin  in  turn.  The  dog  may  also  be  lifted  out  of  the  way  of  the 
stop-pins,  by  using  the  handle  just  under  the  letter  C,  when 
it  is  desired  to  run  the  carriage  out  or  in  for  any  purpose. 


Pig.  14.      The  Way  Bxmdles  of  Sheet  Metal  are  stored 

In  Fig.  9  is  shown  a  small  traveling  hoist  that  is  used  to 
handle  I-beams  while  punching  rivet  holes  in  them. 

Fig.  10  shows  a  crane  in  the  plate  and  bar  warehouse,  carry- 
ing band  iron  to  one  of  the  portable  scales.     A  closer  view  of 


Fig.  16.    The  Way  Strap,  Band  or  Hoop  Iron  Is  stored 

the  scale  is  given   in  Fig.  11.     These  scales  are  easily  taken 
anywhere  that  is  most  convenient. 

The  crane  system  of  the  plate  and  bar  warehouse,  just  re- 
ferred to,  is  unusual.  This  building  is  of  heavy  steel,  two- 
story  construction  and  provides  140,000  square  feet  of  storage 
space.  It  has  double  crane  runways,  which  extend  the  entire 
length  of  the  structure,  one  on  each  side.  The  cranes  are  of 
ten  tons  capacity,  and  are  so  designed  that  the  carriages  can 
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be  run  off  of  the  crane  bridges  proper  onto  the  I-beam  trolley 
system.  Illustrated  in  Fig.  12,  which  serves  the  entire  storage 
floors.  Beneath  one  of  the  crane  runways,  there  is  a  switch 
track,  and  beneath  the  other,  a  wagon  driveway,  both  of 
which  extend  the  entire  length  of  the  building,  so  it  will  be 
seen  that  any  material,  such  as  the  plates  shown  in  Fig.  13, 
for  example,  may  be  taken  off  of  a  car  or  wagon  and  carried 
by  the  crane  directly  to  and  deposited  on  the  pile  designated, 
with  but  one  handling.  As  the  illustration  just  referred  to 
indicates,  all  plate  stock  is  laid  on  the  floor  in  flat  piles  for 
convenience  and  to  prevent  distortion,  each  size  being  located 
in  a  separate  pile  and  arranged  in  bays  according  to  grade 
and  thickness.  The  light  sheet  iron  in  bundles,  is  also  stored 
in  this  way  as  shown  in  Fig.  14. 

At  the  beginning  t)f  this  article,  it  was  stated  that  magnets 
are  not  used  at  all  here  as  they  are  unsatisfactory  and  too 
dangerous  for  this  kind  of  work.  All  crane  grappling  is  done 
by  means  of  chains  or  single  beam-hcoks  or  claws,  tw^o  claws 
for  plates  being  shown  at  A.  Fig.  15,  while  at  B   is  a  short 


Fier-  1*7.    A  ViO'nr  In  the  Bar  Stock  Storage 

I-beam  with  an  eye  in  the  middle  for  the  crane-hook  and 
chains  at  each  end,  which  is  used  for  handling  limber  band 
iron,  wide  plates  and  other  stock. 

A  rather  surprising  thing  to  most  people  when  visiting  these 
warehouses  for  the  first  time,  is  that  all  band  and  bar  stock, 
of  which  there  are  740  sizes  carried,  is  stood  up  on  end  as 
shown  in  Figs.  16  and  17. 

Located  on  the  main  floor  of  the  north  warehouse,  and  be- 
tween the  plate  and  sheet  storage  sections,  are  three  heavy 
motor-driven,  guillotine  plate-shears,  the  largest  one  of  which 
has  the  power  and  capacity  to  shear  12  feet  of  2-inch  steel 
plate  at  one  stroke,  and  it  weighs  260.000  pounds  and  stands 
2S  feet  above  the  floor. 

Boiler  flues  are  brought   in  on   cars  as  shown  in   Fig.   IS, 


Fig.  18,    Boiler  Tubes  loaded  for  Shipment 

loaded  onto  small  push  trucks  and  then  stored  in  structural 
steel  racks  as  in  Fig.  19.  The  various  qualities  of  tubes  such 
as  seamless  steel,  lap  weld  steel,  charcoal  iron,  etc.,  are  each 
given  different  sections  of  the  floor,  while  each  size  and  length 
is  given  a  separate  compartment.. 

It  must  not  be  imagined  by  those  not  familiar  with  this 


firm,  that  the  brief  description  here  given  covers  even  a  small 
part  of  the  immense  variety  of  material  handled  and  stored  by 
the  concern,  for  the  variety  of  the  structural  and  special  stgel 
and  iron  material,  machines  and  specialties,  is  almost  endless 
and  only  enough  has  been  mentioned  to  give  something  of  an 


Fig.  ID.    Structural  Iron  Racks  in  which  Boiler  Tubes  are  stored 

idea,  in  a  general  way,  as  to  the  methods  used  in  the  hand- 
ling and  storing  of  this  material,  in  the  greatest  iron  and 
steel  "d^artment  store"  in  the  world. 

if        *        * 

THE    STRENGTH   OF    CHANNELS   AND    OTHER 
STRUCTURAL    SHAPES 

Experiments  on  standard  channels  carried  out  by  Mr.  C. 
Bach  and  reported  in  detail  in  the  Zeitschrift  des  Tereines 
deutscher  Ingenieure.  issue  of  October  30,  1909,  show  that  the 
regular  bending  formula  for  beams  freely  supported  at  their 
ends  and  loaded  in  the  center  gives  too  high  a  value  for  the 
strength  of  structural  channels.  The  experiments  show  that 
the  amount  by  which  the  value  obtained  from  the  formula  is 
greater  than   that  obtained  by  experiments,   is,   for   channels 


Fig.  1  Fig.  2  Pig.  3 

twelve  centimeters  (i%  inches)  high,  7  per  cent;  for  chan- 
nels 22  centimeters  (S%  inches)  high,  18  per  cent;  and  for 
channels  30  centimeters  (11%  inches),  high,  26  per  cent. 
These  values  are  those  found  when  the  load  is  assumed  to  be 
applied  in  the  center  line  of  the  web  of  the  channel  as  shown 
in  Fig.  1.  If  the  load  is  placed  along  the  line  of  the  vertical 
neutral  axis  of  the  channel  as  shown  in  Fig.  2,  the  permissi- 
ble load  according  to  the  beam  formula  is  10,'  25.5  and  34  per 
cent  greater  than  that  shown  by  the  experiments.  These  ex- 
periments, therefore,  indicate  that  when  the  usual  formulas 
are  employed  in  calculations,  for  channels  or  other  structural 
shapes,  a  liberal  factor  of  safety  should  be  allowed  in  order 
to  compensate  for  the  difference  of  the  results  given  by  the 
formula  and  those  of  actual  experiments.  It  should  be  noted, 
that  apparently  the  formula  for  bending  is  fully  correct  when- 
ever the  section  of  the  member  is  such  that  the  load  is  fully 
distributed  over  the  whole  sectional  area,  as  in  a  rectangu- 
lar section.  Fig.  3;  but  in  the  case  of  channels  as  well  as  many 
other  structural  shapes,  the  load  is  not,  as  a  rule,  properly 
distributed  over  the  whole  section,  but  stresses  certain  por- 
tions of  the  section  in  a  higher  degree  than  others. 
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MAKING  A  PRECISION  DIVIDING  WHEEL 

TluTo  are  various  methods  employed  for  makiiiK  accurate 
iiidi'xIiiK  wheels  for  a  definite  number  of  divisions.  One  of 
these  methods,  suitable  particularly  for  small  numbers  of 
divisions,  employs  a  split  wheel  with  a  series  of  taper  holes 
reamed  Ihroush  the  two  divisions.  By  shifting  the  two  divi- 
sions from  point  to  point  and  roaming  and  re-reamlng  the 
taper  holes  at  each  shifting,  they  may  finally  be  brought  very 
accurately  into  position.  Another  method  that  ha»  been  em- 
ployed consists  in  clamping  about  the  rim  of  the  dividing 
wheel  a  number  of  precisely  similar  blocks,  fitting  close  to 
each  other  and  to  the  wheel  itself.  These  blocks  are  then 
used  for  locating  the  wheel  in  each  of  its  several  positions 
in  actual  work.  A  third  and  simpler  method  (a  modification 
of  the   one   last    described)    consists    in   grinding   a   series   of 


0      I 


Sfachlnery.y.Y. 


Fig.  1.    An  Improved  Construction  for  Dividing  Wheels  of  the  DislE  Typo 

disks  and  clamping  them  around  a  rim  of  such  diameter  that 
the  disks  all  touch  each  other  and  the  rim  simultaneously. 
The  wheel  we  are  to  describe  is  made  in  this  way.  It  is 
shown  in  Fig.  1. 

In  this,  wheel  disks  A  are  clamped  against  an  accurately 
ground  face  of  the  wheel  B  and  are  supposed  to  just  touch 
each  other  all  around,  and  to  be  each  of  them  in  contact  with 
the  ground  cylindrical  surface  at  x.  They  are  held  in  proper 
position  by  bolts  C  and  nuts  D.  The  bolt  fits  loosely  in  the 
hole  of  the  disk  or  bushing  A  so  that  the  latter  is  free  to  be 
located  as  may  be  desired  with  reference  to  the  bolt. 

One  or  two  improvements  in  the  construction  of  this  type 
of  dividing  wheel  may  be  noted  before  proceeding  to  a  descrip- 
tion of  the  way  in  which  it  is  made.  For  one  thing,  instead 
of  having  an  indexing  bolt  enter  the  V-space  between  two  ad- 
joining disks,  a  smaller  diameter  y  is  ground  on  each  of 
them,  over  which  locking  finger  E  (see  Fig.  2)  passes,  hold- 
ing the  wheel  firmly  from  movement  in  either  direction. 
This  construction  has  the  advantage  of  a  probable  lessening 
of  error  by  locating  on  each  bushing  instead  of  between  two 
bushings;  it  gives  a  better  holding  surface  and  better  holding 
angles,  as  well,  than  would  be  the  case  if  this  smaller  diam- 
eter were  not  provided. 

A  second  improvement  refers  to  the  method  of  clamping 
the  bushing  A  in  place.  Instead  of  providing  each  bolt  with 
a  separate  waSher,  a  ring  F  Is  used.  This  ring  fits  closely  on 
a  seat  turned  to  receive  it  on  the  dividing  wheel  B.  When 
one  bushing  A  has  been  clamped  in  place,  the  disk  Is  locked 
from  niovement  so  that  there  is  no  possibility,  in  clamping 
the  remaining  bushings,  of  having  their  location  disturbed  in 
the  slightest  degree  by  the  turning  of  the  nuts  in  fastening 
them  in  place. 

The  bushings  A,  of  which  there  were  In  this  case  24,  were 
first  all  ground  exactly  to  the  required  diameters  on  their 
locating  and  locking  surfaces.     The  important  things  in  this 


operation  are,  first,  that  the  large  or  locating  diameter  of 
the  bushing  should  be  exactly  to  size;  and  second,  that  this 
surface  shou.d  be  in  exact  alignment  with  the  diameter  In 
which  the  locking  is  done;  and,  finally,  that  the  face  of  the 
bushing  should  bo  squared  with  the  cylindrical  surfaces.  A 
refined  exactness  for  the  diameter  of  the  locking  surfaces  Is 
not  so  important,  as  the  form  of  locking  device  provided 
allows  slight  variations  at  this  point  without  impairment  of 
accuracy.  This  dimension  was  kept  within  very  close  limits, 
however.  The  truth  of  the  two  cylindrical  surfaces  and  the 
face  of  the  bushing  was  assured  by  finishing  all  these  sur- 
faces in  one  operation  on  the  grinding  machine. 

The  sizing  of  the  outer  diameter  of  the  bushing,  which  was 
1.15S  inch,  must  bo  done  so  accurately  that  it  was  not  thought 
wise  to  trust  to  the  ordinary  micrometer  caliper.  An  index- 
ing device  was  therefore  made  with  a  calipering  lever,  whose 
long  end,  in  the  ratio  of  10  to  1,  actuated  the  plunger  of  a 
dial  test  indicator  of  the  well-known  type  made  by  the  Wal- 
tham  Watch  Tool  Co.  The  thousandth  graduations  on  the  dial 
of  this  indicator  would  then  read  in  ten-thousandths,  permit- 
ting readings  to  be  taken  to  one-half  or  one-quarter  of  this 
amount.  The  final  measurements  with  this  device  were  all 
taken  after  dipping  the  bushings  in  water  of  a  certain  tem- 
perature, long  enough  to  give  assurance  that  this'  tempera- 
ture was  universal  in  all  the  parts  measured.  It  will  be  under- 
stood, of  course,  in  this  connection,  that  getting  the  diameter 
of  these  bushings  absolutely  to  1.158  inch  was  not  so  impor- 
tant as  getting  them  all  exactly  alike,  whether  slightly  over 
or  slightly  under  this  dimension;  hence,  the  precaution  taken 
in  measurement. 

Wheel  B  was  next  ground  down  nearly  to  size,  great  care 
being  taken  that  it  should  run  exactly  concentric  with  the 
axis  on  which  it  is  mounted  for  use.  As  soon  as  the  diam- 
eter of  the  surface  x  was  brought  nearly  to  the  required  di- 
mension as  obtained  by  calculation,  the  disks  were  tried  in 
place.  The  first  one  was  put  in  position  with  its  loose  hole 
central  on  the  bolt  and  clamped  in  place  under  ring  F.  The 
next  bushing  was  then  pressed  up  against  it  and  against  the 
surface  x  of  the  wheel  and  clamped  in  place.  The  third  one 
was  similarly  clamped  in  contact  with  its  neighboring  bush- 
ing and  the  wheel,  and  so  on,  until  the  whole  circle  was  com- 
pleted. It  was  then,  of  course,  found  that  the  last  disk  would 
not  fill  the  remaining  space.  This  required  the  grinding  off 
of  some  stock  from  surface  x,  and  a  repetition  of  the  fitting 
of  the  bushings  A  until  they  exactly  filled  the  space  provided 
for  them. 

This  operation  required,  of  course,  considerably  more  skill 
than  a  simple  description  of  the  job  would  indicate.    One  of 
the  points  that  had  to  be  carefully  looked  out  for  was  the 
cleaning  of  all  the  surfaces  in  contact.    A  bit  of  dust  or  lint 
on  one  of  the  surfaces  would  throw  the  fitting  entirely  out. 
The  temperature  of  the  parts  was  another  important  consid- 
eration.    As  an  evidence  of  the  accuracy  with  which  the  work 
was  done,  it  might  be  mentioned  that  it  was  found  impossible 
to  do  this  fitting  on  a  bench  on  the  southern  or  sunny  side 
of  the  shop,  the  variations  of  temperature  between  morning 
and  noon,  and  between   bright  sunshine  and  passing  clouds, 
being  such  that  the  disks  would  not  fit  uniformly.     The  vari- 
ation  from  these  minute  temperature  changes  resulted  from 
the  different  coefllcients  of  expansion  of  the  iron  wheel  and 
the   steel    bushings.     The   obvious    thing   to    do   would    be   to 
build  a  room  for  this  work  kept  at  a  constant  temperature 
(preferably  that  of  the  body),  so  that  the  animal  heat  of  the 
operator   would   make  no  difference  in   the  results.       It  was 
found  sufficient  in  this  case,  however,  to  do  the  work  on  the 
northern  side  of  the  shop  where  the  temperature  was  more 
nearly  constant,  not  being  affected  by  variations  in  sunshine. 
The  dividing  wheel,   whose  construction   has  just  been   de- 
scribed, was  made  by  the  Fellows  Gear  Shapor  Co.,  of  Spring- 
field, Vt.     It  is  used  for  indexing  the  Fcllowa  gear  cutters  in 
the  machine  in   which  the  teeth  are  ground.    The  indexing 
mechanism  of  this  machine  is  shown  in  Fig.  2.    The  handle  0, 
by  which  it  Is  operated,  is  pinned  to  rock-shaft  H.  to  which 
Is   keyed   arm  J.    Pivoted   to  J'  is   a  pawl  K  engaging   the 
teeth  of  ratchet  L,  which  revolves  loosely  on  shaft  H.    Tills 
ratchet  L  controls   the   movement   of  locking   finger  E.     The 
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parts  are  shown  in  their  normal  or  locked  position  In  the 
engraving. 

As  the  handle  G  at  the  right  of  the  engraving  is  pulled 
toward  the  observer,  arm  J  at  the  left  of  the  engraving  is 
raised,  carrying  the  ratchet  v.heel  around  in  the  direction  of 
the  arrow  shown.  This  allows  flat  spring  M  to  drop  over  the 
ratchet  tooth,  permitting  helical  spring  0  to  raise  latch  E 
and  thus  leave  the  wheel  free.  The  continued  movement  of 
the  hand-lever  and  of  rock-shaft  H.  by  means  of  gear  A',  inter- 
mediate pinion  P  and  gear  Q,  causes  the  indexing  pawl  R. 
pivoted  to  the  latter  and  acting  on  the  head  of  the  bolt  C,  to 
index  the  wheel  one  step.  Just  before  reaching  its  new  loca- 
tion the  new  tooth  of  ratchet  wheel  L  coming  up,  bears  down 
on  the  top  of  spring  M,  pressing  latch  E  into  place  against 
the  tension  of  coil  spring  0.  By  this  means  the  wheel  is 
locked  in  Tposition. 

When   the  operator  pushes  the  handle  G  back  again  to  its 


EXPLOSION  GAS  TURBINES 

In  the  March,  1907,  and  July,  190S,  issues  of  Machinery. 
engineering  edition,  articles  were  published  on  practical  re- 
sults obtained  with  actual  operative  gas  turbines  in  France. 
These  articles  consisted  of  abstracts  irom  accounts  published 
in  Cassier's  Magazine.  The  same  magazine  some  time  ago 
published  additional  information  relating  to  recent  develop- 
ments in  this  field. 

During  the  past  year  there  has  been  built  in  Paris,  by  Mr. 
Karavodine,  an  explosion  gas  turbine  developing  about  two 
horsepower;  the  machine  has  been  operating  with  regularity, 
and  recent  tests  have  been  undertaken  from  which  the  follow- 
ing data  are  obtained.  In  the  Karavodine  explosion  gas  tur- 
bine there  are  four  explosion  chambers,  the  products  of  the 
explosions  being  directed  through  four  nozzles  upon  a  single 
turbine  wheel.     The  wheel  is  of  the  De  Laval  type,  about  six 


llachtni-ry.y.Y. 


Fig,  2.    The  Indexing  and  Feeding  Mechanism  of  the  PeUo^s  Gear  Cutter  Grinding  Machine,  in  which  the  Dividing  Wheel  is  used 


position  of  rest,  the  pawl  E  is  retracted  into  position  to  act 
on  the  next  bolt  head  for  the  next  indexing.  Star-wheel  L 
remains  stationary  on  this  backward  movement,  being  pre- 
vented from  revolving  by  the  notch  on  the  top  of  the  tooth 
into  which  spring  M  fits.  Pawl  K  on  its  return  engages  with 
the  next  tooth  of  this  'wheel,  ready  for  the  next  indexing 
operation. 

A  slight  rotary  adjustment  of  dividing  wheel  B.  independent 
of  this  indexing  mechanism,  is  required  for  the  feeding  of  the 
machine.  This  is  accomplished  by  the  end  movement  of  latch 
E.  which  is  pivoted  in  slide  S.  This  latter  is  pressed  to  the 
right  by  spring  plunger  T,  and  is  adjusted  positively  in  the 
other  direction  by  feed-screw  V.  which  is  finely  graduated  to 
permit  accurate  adjustment.  The  accuracy  in  Indexing  ob- 
tained by  the  use  of  a  wheel  thus  made  was  required  to 
bring  the  finished  cutters  within  the  very  narrow  limits 
allowed  tor  them  in  the  final  inspection. 

E.  E.  F. 


inches  in  diameter.  This  wheel  makes  10,000  revolutions  per 
minute,  corresponding  to  a  peripheral  velocity  of  about  260 
feet  per  second.  The  gasoline  consumed  per  horsepower-hour 
amounted  to  4.93  pounds.  The  machine  gave  1.6  brake-horse- 
power, and  the  frictional  losses  were  determined  by  the  ex- 
periments to  be  0.5  horsepower,  so  that  the  actual  indicated 
horsepower  was  2.1.  In  considering  the  availability  of  a  ma- 
chine of  this  type,  there  are  some  considerations  other  than 
fuel  consumption.  The  continuous  turning  effort  is  often  de- 
sii-able,  and  considering  the  small  size  of  the  machine,  the  re- 
sults w^ere  not  unfavorable.  The  absence  of  a  compressor  and 
the  corresponding  reduction  in  weight  and  size  are  some  of 
the  advantages  of  the  machine  over  previous  types.  Of 
course,  the  gas  turbine  is  not  yet  a  practical  machine,  but  it 
is  interesting  to  note  the  progress  being  made. 

*     *     * 
Don't  dry  freshly  applied  blue  vitrol  by  brushing  the  piece 
of  work  against  your  overalls  or  apron;  it  destroys  the  fabric. 
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CUTTING   SMALL  SPUR  GEARS  IN  SPECIAL 
SEMI-AUTOMATIC  MACHINE 

By  E.  H.  WKISS 

When  it  is  noiessary  to  cut  a  large  quantity  of  small  gears 
of  say  8t)  millimeters  (3  5/32  Ineh)  diameter,  it  Is  a  job  of 
some  delicacy  if  it  is  necessary  to  do  the  work  accurately  and 
economically.  This  condition  is  met  with  iieriodicuily  in  our 
factory,  particularly  in  tlie  manufacture  of  small  gears  for 
the  magnetic  calls  for  telephone  service.  Those  gears  are  first 
turned  on  tlie  outside  in  gangs  while  they  are  held  hetween 
two  clamping  plates,  thus  making  the  periphery  true  with 
the  bore  which  is  sometimes  slightly  eccentric.  As  we  pos- 
sessed but  one  small  and  unsuitable  sawing  machine,  it  was 
decided  to  cut  the  gears  and  pinions  (the  latter  also  being  of 
brass  but  only  about  20  millimeters  in  diameter)  by  mounting 


Fig.  1. 


Machine  for  Cutting  SmaU  Spur  Gears,  with  Autoniatio 
Icdextng  MechaDism  and  Hand  Lever  Feed 


them  in  gangs  of  eight  or  ten  between  the  dividing  heads  of 
an  old  milling  machine. 

Two  difficulties  presented  themselves:  First,  the  maximum 
speed  of  the  cutters  was  1,800  revolutions  per  minute,  which 
was  not  sufficient  to  finish  the  surface  of  the  teeth  properly 
without  reducing  the  feed  of  the  table,  which  would  have  in- 
creased the  cost  of  the  work;  furthermore,  as  the  platen  was 
fed  by  hand,  naturally  it  was  difficult  to  teed  it  uniformly  and 
with  the  required  feed  reduction.  Second,  the  pressure  neces- 
sary to  hold  the  gear  blanks  together  produced  a  slight  curva- 
ture at  the  center  which,  in  conjunction  with  the  distortion 
due  to  the  pressure  of  the  cutter,  caused  the  de|)tii  of  the 
teeth  in  different  gears  to  vary.  It  was  then  decided  to 
mount  the  cutter  on  a  special  arbor  which  could  be  run  at  the 
required  speed,  and  furthermore,  to  render  the  indexing  auto- 
matic (the  dividing  was  intended  to  be  controlled  by  the  to- 
and-fro  movement  of  the  lever  L).  The  cutter-head  was  re- 
moved and  on  the  vertical  platen  P.  as  shown  in  the  accom- 
panying illustrations,  there  was  bolted  a  bracket  7?  having 
two  arms  1o  supjjort  the  cutter  arbor.  Tlie  latter,  which  re- 
volved between  centers,  could,  without  difficulty,  be  driven  at  a 
speed  of  3,500  revolutions  per  minute,  liesides  the  cutter, 
this  arbor  carried  a  pulley  G  having  a  V-shaped  groove.  It 
was  out  of  the  question  to  drive  this  pulley  from  the  driving 
shaft  of  the  machine,  fort  that  shaft  revolved  only  150  revolu- 
tions |)fr  minute,  therefore,  it  would  have  been  necessary  to 


have  had  a  series  of  belts  and  pulleys  wliicli  would  piiiljably 
liave  become  heated  on  account  of  the  high  speed,  it  was 
decided  then  to  drive  the  cutter  arbor  by  means  of  a  small 
motor.  In  order  to  avoid  having  a  tightener  on  the  driving 
belt,  a  large  bracket  V  was  fixed  to  the  ui)per  part  of  the 
slide  P,  and  this  bracket  supported  a  shunt  motor,  on  the  arma- 
ture shaft  of  which  was  fastened  a  grooved  driving  pulley. 
Since  the  cutter  arbor  is  adjusted  up  and  down  with  tlie  slide 
7',  the  distance  between  the  centers  of  the  two  pulleys,  of 
course,  is  always  tlie  same. 

The  method  employed  to  automatically  effect  the  indexing 
of  the  dividing  wheel  is  as  follows:  On  the  back  of  the  divid- 
ing head  a  bronze  wheel  R  is  keyed,  which  is  provided  with 
either  the  same  number  of  teeth,  or  a  multiple  of  the  number 
of  teeth  in  the  gear  to  be  cut.  The  indexing  of  wheel  K  Is 
effected  by  a  dog  E  which  has  an  adjustable  movement,  per- 


•  AddrcKs  :   :;   Uuc  dcs   lOntropi'cncurs.    Paris,    Fi'iiiui-. 


Fig.  2.    Another  View  of  the  Spur  Gear  Cutting 
Machine 

mitting  the  indexing  of  one  or  several  teeth.  After  wheel  R, 
and  with  it  the  work,  has  been  indexed,  the  finger  D  which 
moves  with  E,  enters  a  tooth  space  in  wheel  if  thus  locking  it 
in  position.  The  stems  of  parts  E  and  D  both  slide  in  the 
same  support  S,  and  their  backward  movement  against  the 
pressure  of  coiled  springs  bearing  against  an  abutment,  is  ef- 
fected by  a  slotted  lever  F,  which  is  pivoted  at  A  and  carries 
at  its  lower  end  a  roller  T.  The  base  of  the  machine  is  pro- 
vided with  a  wedge-shaped  dog  P.  which  is  fixed  in  place.  At 
the  end  of  the  movement  of  the  table,  that  is  to  say,  when  a 
tooth  has  been  finished,  the  roller  T  is  displaced  by  the  wedge- 
shaped  surface  on  P  thus  effecting  the  movement  of  lever  F, 
and  through  it  that  of  stems  E  and  D. 

After  experimenting.  It  was  found  that  the  work  spindle 
needed  to  be  braked  more  or  less  (depending  on  the  number  of 
holes  being  indexed)  to  check  the  table  at  the  end  of  its 
movement.  To  effect  this,  a  fiber  brake  H  was  provided,  which 
supplied  more  or  less  pressure  on  a  disk  keyed  to  the  siiindle 
by  means  of  an  arm  held  down  by  spring  pressure. 

After  the  wheels  are  once  placed  on  the  arbor,  the  work- 
man, who  under  the  circumstances  may  be  a  common  laborer, 
has  only  to  move  lever  L  back  and  forth  and  lie  does  not  need 
to  occupy  himself  with  the  details  of  the  cutting  action.  The 
work  is  finished  when  it  has  made  a  complete  revolution.  The 
movement  of  lever  L  can  be  very  rai)id,  as  the  cutter,  beiause 
of  Its  speed,  does  not  rough  up  the  work. 

As  previously  stated,  this  .gear-cutting  o;ieralioii  Is  luily  re- 
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quired  periodically,  though  several  thousand  gears  are  cut 
■at  a  time.  When  the  milling  machine  is  not  required  for  this 
work  it  is  only  necessary  to  remove  the  two  heads,  the  bracket 
C  and  the  arm  B,  when  the  machine  may  be  used  as  an  ordi- 
nary milling  machine  after  the  vertical  or  horizontal  head  has 
"been  replaced  on  the  platen  P. 


condenser.  Such  conditions  as  these  are  found  in  colored 
textile  mills.  Another  example  of  the  low  net  cost  of  power 
Is  in  steel  mills  where  the  waste  gases  of  the  furnaces  are 
used,  either  for  the  production  of  steam  or  directly  in  gas 
engines.  Between  these  extremes  there  are  various  industries 
for  which  the  cost  of  power  will  vary  greatly." 


"COST  OP  POWER"  DEFINED 

"Twenty-five  years  ago,  the  expression  'cost  of  power'  was 
■fairly  well  defined  as  meaning  the  yearly  cost  per  indicated 
horsepower,  if  produced  by  steam;  or  power  on  the  wheel 
shaft,  if  produced  by  water,  for  ten  hours  a  day  and  about 
30S  days  a  year,  or  for  24  hours  for  the  same  number  of  days. 
This  was  fairly  well  understood  by  those  who  had  to  deal 
with  these  matters  and  who  gave  the  matter  any  thought." 
This  was  the  statement  made  by  Charles  T.  Main  and  F.  M. 
■Gunby  in  their  paper  entitled  "Cost  of  Power  for  Various 
Industries  Under  Ordinary  Conditions."  Continuing,  this 
paper,  which  was  recently  read  before  the  Boston  Society  of 
-Civil  Engineers,  the  authors  go  on  to  say: 

"Since  that  time  when  mechanical  transmission  of  power 
by  shafting,  belting,  ropes,  etc.,  were  about  the  only  methods 
in  use,  there  has  been  developed  the  electrical  transmission 
of  power  now  so  commonly  in  use,  with  new  units  of  power 
:as  electrical  horsepower,  and  the  kilowatt,  which  is  equal  to 
1.34  electrical  horsepower.  There  also  has  now  come  into 
common  use  the  steam  turbine,  for  which  there  is  no  indi- 
^■ated  horsepower,  the  measurements  of  power  being  either  in 
brake  horsepower,  electrical  horsepower,  or  kilowatts.  There 
is  the  power  produced  by  water  wheels,  which  is  gross  horse- 
power, net  horsepower  at  the  wheel  shaft,  and  when  changed 
into  electrical  power,  electrical  horsepower  and  kilowatts. 

"To-day  the  statement,  'cost  of  power,'  unless  clearly  de- 
fined, may  mean  one  of  many  things,  and  the  men  who  are 
iised  to  thinking  in  indicated  horsepower  are  sometimes  at  a 
loss  to  know  what  is  meant  when  the  cost  is  stated  as  so 
much  per  kilowatt,  delivered.  It  must  be  translated  back 
into  indicated  horsepower  or  its  equivalent,  before  there  is 
any  definite  impression  made  on  their  minds. 

"There  is  another  source  of  great  confusion  because,  during 
this  period  of  time,  there  have  been  developed  industries  like 
-electric  lighting  and  stree't  railway  plants,  in  which  the  load 
is  extremely  fluctuating,  in  which,  therefore,  the  cost  per 
horsepower  of  unit  of  product  is  more  and  cost  of  plant  more 
than  for  steady  loads.  Now  that  electrical  transmission  has 
been  developed  so  that  the  current  can  be  transmitted  and 
used  at  a  distance,  it  must  be  sold  as  electric  current,  de- 
livered, and  if  a  price  is  quoted  to  a  mill  manager  at  32  dol- 
lars per  kilcAatt,  delivered,  he  says:  'How  much  is  this  a  horse- 
power?' and  you  answer,  '24  dollars.'  He  then  says:  'I  can 
beat  that  in  my  engine,'  and  when  he  says  it  he  is  thinking 
of  indicated  horsepower  at  about  20  dollars  a  year  per  horse- 
power, with  no  allowance  for  friction  loss  in  the  engine  or 
transmission  to  the  same  point  where  the  electric  current  is 
■delivered. 

"If  lighting  current  is  ottered  to  him  at  3  dollars  and  20 
■cents  per  kilowatt  hour  he  says:  'How  much  is  that  a  year?' 
'For  3,000  hours  it  is  96  dollars  a  kilowatt,  or  72  dollars  a 
horsepower.'  'Well,'  he  says,  'that  is  outrageous  when  we 
produce  at  20  dollars  a  year  per  horsepower.' 

"It  may  be  possible  that  he  can  beat  the  figures  presented 
to  him,  but  there  is  a  reason  for  the  discrepancy  between  his 
conception  of  what  prices  ought  to  be,  and  what  they  are. 

"The  cost  of  power  and  the  value  of  steam  and  water  power 
to  the  various  industries  varies  between  very  wide  ranges. 
•Steam  power  costs  the  most  per  unit  of  power  when  produced 
in  small  amounts,  and  the  cost  is  increased  for  fluctuating 
loads  and  when  used  for  purposes  where  the  load  factor  is 
small.  By  'load  factor'  we  mean,  in  this  particular  instance, 
at  least,  the  average  output  in  per  cent  to  the  full  load  capac- 
ity of  the  plant.  Loads  with  a  small  load  factor  are  obtained 
in  electric  lighting  and  street  railway  plants,  in  which  cases 
there  is  generally  no  use  for  the  'by-products  of  power.' 

"Steam  power  costs  the  least  per  unit  of  power  for  compara- 
itively  steady  loads,  and  the  cost  is  still  further  reduced  where 
-there  is  use  for  exhaust  steam  or  the  overflow  water  from  the 


Diagram  niustrating  Method  of  Laying:  out 
Root  Blower  Pistona 


ROOTS  BLOWER  PISTON  PROFILES* 
The  design  of  the  profile  of  the  pistons  of  a  Roots  blower 
presents  great  diflaculties  to  the  novice  who  attempts  to  ar- 
rive at  a  correct  form  by  the  process  of  "trial  and  error,"  or 
the  complicated  method  of  making  tracings  of  the  pistons  In 
twenty  or  thirty  different  positions  on  one  piece  of  paper. 
The  matter  is  very  simple,  however,  when  analyzed,  and  the 
writer  believes  the  method  of  drawing  the  profiles,  given 
herewith,  to  be  original.  It  was  at  any  rate  discovered  by 
him  recently, 
when  the  de- 
sign of  some 
Root's  blowers 
came  into  his 
hands,  and  the 
results  appear 
to  be  excellent. 
A  f a v  orable 
point  is  that 
all  the  curves 
are  parts  of 
circles,  which 
greatly  facili- 
tates the  ma- 
chining of  the  faces  by  making  it  possible  to  rotate  the  work 
on  centers  -n-hen  planing. 

In  a  blower  of  this  design  the  air  space  available  is  about 
60  per  cent  of  the  area  swept  out  in  one  revolution  of  the 
pistons;  ).  c,  the  area  X.  Fig.  1,  equals  60  per  cent  of  the  area 
of  the  half  circle  E  F.  In  calculating  the  output,  an  efficiency 
of  70  per  cent  can  be  allowed,  so  that  I/  =  4X.AXKX  0.7, 
when  L  =  length  of  piston  in  feet,  A  ^  area  of  one  air  space 
X  in  square  feet,  R  =  revolutions  per  minute.  The  diameter 
of  the  pistons  is,  of  course,  made  sutficient  to  give  a  propor- 
tionate length  of,  say,  2  diameters.  The  distance  P  between 
the  centers  (see  illustration),  equals  0.6  times  the  diameter 
of  the  piston  plus  Vs  to  Vi  inch  for  clearance.  This  makes 
the  width  at  the  narrowest  part  R  =  1/5  of  the  diameter  E  F, 
and  it  may  not  be  less. 

To  lay  out  the  profiles,  set  down  the  horizontal  and  vertical 
center  lines  AB,  CD  and  E F;  and  from  the  centers  G 
and  H  strike  the  pitch  circles  J KL  and  il 2V  0  with  radius 

=  V2  P- 

It  will  be  seen  that  at  the  points  K  and  y  the  profiles  of 
pistons  cut  the  pitch  circles.  These  points  are  found  by  draw- 
ing a  line  at  45  degrees  from  the  centers  H  and  G.  Through 
the  point  K  draw  a  line  K  T  parallel  to  AB.  From  center  S 
with  radius  SK  =  radius  of  pitch  circle,  describe  the  arc 
K  S',  placing  center  S  on  the  line  E  T.  From  center  W  with 
the  same  radius  describe  the  arc  T  E.  From  center  S  describe 
arc  T  y,  and  from  the  center  W  describe  the  arc  K  W. 

This  produces  one  pair  of  faces,  and  the  opposite  pair  is 
produced  in  a  similar  way.  A  radius  must  now  be  found  such 
that  with  the  center  on  the  line  A  B  an  arc  may  be  struck 
connecting  the  inner  part  of  the  faces  and  the  outside  of  the 
center  boss.  The  useful  part  of  the  curving  faces  thus  pro- 
duced lies  within  the  angles  formed  by  the  lines  S  S'  and 
W  W,  and  the  line  K  T.  These  lines  S  S'  and  W  W  are 
struck  at  45  degrees  from  the  centers  S  and  W.  The  useful 
part  is  all  of  the  faces  that  need  be  machined,  though  in  prac- 
tice it  is  as  well  to  extend  it  1/2  to  %  inch  beyond. 

The  outer  part  of  the  pistons  should  be  formed  into  a  rib 
which  may  project  14  to  %  inch,  and  the  base  of  this  rib  may 
be  joined  by  a  straight  line  to  the  point  on  the  face  at  which 
the  machining  finishes.  It  may  be  stated  that  this  construc- 
tion does  not  produce  perfect  contact  at  all  times  between  the 
faces,  but  the  error  is  negligible.  Allowance  must,  of  course, 
be  made  for  clearance  between  the  pistons. 


»  R.  Hampton,  in  the  Mcchuiiicul  World,  December  24.  190'J. 


.Ahiivh,  1910 


MACHINERY 


549 


DON'TS  FOR  MACHINISTS* 

lly  H.  t).  WOOUl 

Don't  run  an  euiery  wheel  that  Is  on  a  shaky  machine. 

Don't  use  a  hand  reamer  for  power  reaming. 

Don't  run  cutters  backward  In  a  milling  machine. 

Don't  finish  a  milling  machine  job  with  dull  cutters. 

Don't  put  up  pulleys  unless  they  are  properly  balanced. 

Don't  leave  set-screws  sticking  out  of  shafting  collars. 

Don't  use  one  emery  wheel  for  all  kinds  of  grinding  work. 

Don't  set  the  stroke  on  a  shapor  longer  than  is  necessary. 

Don't  put  on  a  belt  with  the  llesh  side  next  to  the  pulley. 

Don't  file  holes  oblong  to  let  a  bracket  up  to  its  place. 

Don't  force  an  emery  wheel  on  an  arbor:  it  should  be  an 
<>asy  fit. 

Don't  let  your  milling  machine  cutters  slip  around  on  the 
arbor. 

Don't  work  on  any  machine  if  the  countershaft  hangers  are 
loose. 

Don't  believe  that  emery  wheels  are  the  only  abrasive  wheels 
made. 

Don't  put  wooden  wedges  under  the  hanger  feet  without 
nailing  them. 

Don't  make  a  new'  piece  just  like  the  old  piece  when  making 
repairs. 

Don't  screw-  the  clamping  nut  too  tight  against  an  emery 
wheel ;   it  is  dangerous. 

Don't  work  under  a  cracked  pulley;  it  should  be  patched 
or  scrapped. 

Don't  leave  anything  loose  lying  overhead  where  machin- 
ery is  running. 

Don't  bear  on  an  emery  wheel  too  hard;  it  will  only  cut  so 
fast  anyway. 

Don't  fail  to  have  all  oil  cans  marked  so  that  the  kind  of 
oil  in  them  is  known. 

Don't  try  to  put  in  lag-screws  without  first  boring  pilot 
holes  for  them. 

Don't  put  lag-screws  into  hardwood  timber  without  a  good 
heavy  grease  on  them. 

Don't  forget  that  fast  speed  is  better  than  slow  speed  for 
slotting  saws. 

Don't  run  a  milling  cutter  against  the  table  or  vise  jaws 
and  then  deny  it. 

Don't  forget  that  very  high  speed  should  be  used  to  make 
brass  cut  nicely. 

Don't  think  that  locomotive  work  is  altogether  like  station- 
ary engine  work. 

Don't  get  your  shirt  or  frock  sleeve  close  enough  to  touch  a 
running  drill. 

Dnn't  forget  that  sheet  steel  has  an  end  grain,  similar  to  a 
piece  of  board. 

Don't  make  center  punch  marks  to  work  to,  when  you  can 
eee  your  scratch  lines. 

Don't  try  to  make  a  straight  hole  in  a  spongy  piece  of  cast 
Iron  with  a  drill. 

Don't  forget  that  large  flat  castings  will  bend  with  their 
own  weight. 

Don't  run  an  emery  wheel  any  faster  than  one  mile  a  min- 
ute at  its  cutting  surface. 

Don't  forget  that  a  taper  reamer  makes  a  good  backing-off 
tool  in  punch  and  die  work. 

Don't  forget  that  it  is  an  impolite  question  to  ask  the  new 
man  where  he  worked  last. 

Don't  fail  to  make  allowances  for  the  sag  of  your  shafting 
when  putting  up  a  line  shaft. 

Don't  neglect  an  emery  wheel  until  the  face  is  entirely 
clogged  full  of  metal  and  dirt. 

Don't  put  up  a  chain  hoist  and  use  it  without  making  sure 
that  it  will  hold  more  than  the  load. 

Don't  put  up  overhead  shafting  without  making  provision  to 
catch  or  absorb  the  surplus  oil. 

Don't  use  flanges  or  washers  on  the  emery-wheel  arbor  with- 
out a  slight  concave  to  their  face. 


•  F(,r  Don'ts  previously  piihllalipd  In  MACiiiNKnv,  soo  "Don'ts  for 
Pattorn-mnkcrs."  .T.uinnry,  IfllO.  "Dim'ts  for  Screw  Mni'lilno  Oper- 
ators." .November.  1!10!).  ntid  ■'Don'ts  for  Draftsmen,"  wllli  aceompnnv- 
IDg  rifiTences.  .ViiRust.  lOOfl. 

t Address:  182  .North  4th  St.,  Newark,  N.  J. 


Don't  allow  work  to  rattle  loose  on  the  lathe  centers,  except 
when  filing  or  polishing. 

Don't   put    lag-screws    through    a    board,    plank,    or    timber, 
without  washers  under  the  heads. 

Don't  set  the  outer  support  for  a  milling  machine  arbor  up 
tight  to  the  nut,  but  leave  a  little  end  play. 

Don't  mount  an  emery  wheel  without  first  tapping  it  lightly, 
to  see  it  it  is  sound  or  cracked. 

Don't  start  up  a  milling  machine  unless  ynu  have  the  arbor 
in  tight  enough  so  that  it  will  not  slip. 

Don't  forget  that  canvas  or  leviathan  belt  works  better  in 
some  places  than  leather  or  rubber. 

Don't  vise  too  much  belt  dressing  as  too  much  is  worse  than 
none  at  all;  besides  it  is  expensive. 

^on't  use  a  large  emery  wheel  on  a  small  machine,  or  a 
small  one  on  a  large  machine;  it  does  not  pay. 

Don't  try  to  start  a  milling  cutter  into  a  piece  of  steel  that 
has  ttie  rolling  mill  scale  still  on  it. 

Don't  cross  your  belt  laces  on  the  side  next  to  the  pulley, 
for  that  makes  them  cut  themselves  in  two. 

Don't  forget  that  a  power-transmitting  belt  will  almost  in- 
variably go  to  the  tightest  point  it  can  find. 

Don't  let  the  full  weight  of  a  power  hacksaw  be  on  a  square 
or  flat  piece  of  work  when  the  saw  is  started. 

Don't  forget  that  you  can  cut  flat,  square  and  round  pieces 
of  stock  in  a  power  hacksaw  at  the  same  time. 

Don't  try  to  get  along  with  only  one  center-punch,  or  scratch 
awl,  but  have  two  or  three;  you'll  need  them. 

Don't  forget  that  there  is  a  difference  in  letting  a  bracket 
"up  to  its  place"  and  "back  to  its  place." 

Don't  put  a  large  washer  on  one  side  of  an  emery  wheel  and 
a  small  one  on  the  other  side;   it  is  dangerous. 

Don't  bolt  a  rough  casting  down  on  a  milling  machine  table 
or  planer  bed;   it  Is  better  to  put  brass  shims  between  them. 

Don't  saw  a  piece  of  steel  nearly  through  from  one  sida 
only,  and  then  break  it  the  rest  of  the  way. 

Don't  start  to  do  a  drilling  job  unless  the  drill  is  tight 
enough  in  the  chuck  so  that  it  can't  slip  around. 

Don't  forget  that  a  shaft  bearing  will  only  take  so  much 
oil;   any  more  than  that  amount  will  be  useless. 

Don't  fail  to  leave  a  liberal  allowance  for  expansion  and 
contraction   (or  end  play)    in  a  line,  or  jack  shaft. 

Don't  screw  the  bolts  up  too  tight  on  one  side  of  a  pulley; 
both  sides  should  be  tightened  together. 

Don't  blow  dust  from  a  hole  or  a  corner  unless  you  expect  it 
to  float  back  and  get  into  your  eyes. 

Don't  put  a  countershaft  overhead  without  first  putting  it 
together  on  the  floor,  to  see  that  it  goes  all  right. 

Don't  use  machine  lubricating  oil  on  taps,  drills,  or  any 
cutting  tools,  and  lard  oil  to  lubricate  a  machine  with. 

Don't  think  that  it  is  absolutely  necessary  to  be  just  as 
precise  and  neat  in  repair  work  as  you  should  be  in  new  work. 

Don't  let  a  cone  pulley  get  gummed  up  with  belt  grease;  in 
fact,  it  is  better  not  to  use  belt  grease  on  cone  belts. 

Don't  believe  that  it  is  economical  to  save  emery  wheels  by 
neglecting  to  keep  them  trimmed  and  sharp. 

Don't  fail  to  get  a  little  originality  into  your  head,  and  try 
to  reason  out  the  why  and  wherefore. 

Don't  spit  on  the  floor,  because  there  is  not  a  sufficient 
amount  of  iron  on  the  floor  to  kill  the  tuberculosis  germ. 

Don't  be  reluctant  to  use  the  emery  wheel  dresser,  as  it  has 
much  the  same  effect  as  a  file  has  to  a  carpenter's  hand  saw. 

Don't  mount  an  emery  wheel  carelessly,  because  ninety  per 
cent  of  the  emery  wheel  accidents  come  from  this  careless- 
ness. 

Don't  think  that  a  shaft  must  be  absolutely  level  to  run 
correctly,  for  the  alignment  of  the  centers  is  the  most  im- 
portant. 

Don't  hesitate  about  asking  your  foreman  questions;  it  is 
better  to  make  him  mad  that  way  than  by  spoiling  a  piece  of 
work. 

Don't  place  pulleys  so  close  together  that  there  is  not  room 
enough  for  the  full  width  of  their  belts  to  go  down  between 
them. 

Don't  forget  that  you  may  resort  to  many  tricks  in  repair 
work  that  would  not  bo  tolerated  for  a  minute  in  manufac- 
turing w-ork. 
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A  POWERFUL  COMBINATION 

Considerable  spare  has  recently  been  used  by  some  trade 
journal  publishers  to  deny  the  existence  of  a  trust  or  combina- 
tion of  their  properties.  This  was  followed  by  a  statement 
signed  by  Jlessrs.  Charles  G.  Phillips,  I.  A.  Mekeel,  John  A. 
Hill,  James  H.  McGraw,  W.  H.  Taylor,  E.  A.  Simmons  and 
Robert  Tinsman,  as  owners  and  managers  of  eighteen  impor- 
tant trade  journals  in  the  Iron,  steel,  hardware,  metal,  ma- 
chinery, mining,  power,  steam  and  street  railway,  electrical, 
boot  and  shoe,  and  dry  goods  industries,  explaining  the 
purpose  of  a  combination  of  the  above  interests  "'to  conduct 
complete  campaigns  for  advertisers  in  every  important  line 
in  the  trade  or  technical  press  or  the  general  publica- 
tions. .  .  .  The  power  of  this  organization  for  the  general 
improvement  of  advertising  effort  is  immense  in  its  possi- 
bilities." 

The  power  of  this  organization  is  beyond  question.-  It  is 
a  combination  of  five  powerful  organizations  in  the  trade 
paper  field,  comprising  most  of  the  leading  journals  in  the 
industries  represented;  and  it  is  idle  to  deny  that  the  power 
referred  to  will  be  exercised  to  secure  advantages  for  the 
publications  in  the  combination  to  the  exclusion  of  their  com- 
petitors.    That   is   what  the   organization   is   for. 

Without  seeking  to  make  capital  out  of  this  situation  or  to 
exaggerate  its  importance,  we  may  say  that  such  a  combina- 
tion is  a  menace  to  trade  journalism,  because  its  object  is  to 
weaken  if  not  to  kill  the  independent  journals  in  those  fields. 
Aggressive  competition  is  fully  as  desirable  between  trade 
journals  as  in  any  other  line  of  business. 

THE  FUTURE  OF  THE  AUTOMOBILE  INDUSTRY 
A  good  many  manufacturers  of  machine  tools  and  supplies 
who  are  selling  from  fifty  per  cent  to  one  hundred  per  cent  of 
their  product  to  the  automobile  trade  are  asking  themselves 
how  long  the  demand  will  continue,  and  if  it  will  drop  off  as 
suddenly  as  the  bicycle  trade  did.    We  think  not. 

Bicycle  riding  was  a  craze  that  went  through  a  family  like 
the  measles.  There  were  five  members  of  the  writer's  family 
and  we  had  five  wheels.  That  was  ten  years  ago,  and  since 
then  a  new  generation  of  children   has   grown   up,  but   they 


don't  ride  wheels.  The  industry  is  now  reduced  to  a  commer- 
cial basis,  and  not  one  rider  in  a  hundred  uses  his  wheel  for 
pleasure. 

Bicycling  as  a  fad  began  to  expire  when  it  became  com- 
mercialized, and  all  sorts  of  people  took  to  wheeling.  The 
future  of  the  automobile  industry,  as  we  all  agree,  lies  in  the 
adaptation  or  development  of  cars  to  commercial  uses — not 
accomplished  yet  because  manufacturers  so  far  have  been  un- 
able to  supply  the  demand  for  pleasure  cars,  and  also  doubt- 
less because  of  the  smaller  margin  of  profit  between  a  luxury 
and  a  strictly  commercial  proposition. 

After  the  existing  and'  projected  automobile  works  are 
equipped,  we  shall  have  some  let-up  In  the  demand  for  machine 
tools  for  that  purpose,  but  the  skill  of  our  mechanics  probably 
will  develop  the  automobile  industry  gradually  and  conserva- 
tively until  it  becomes  as  safe  and  permanent  as  any  other. 

*  *     * 

SIGNS  ON  FACTORIES 

There  are  many  forms  of  advertising  a  manufacturing  busi- 
ness, and  not  the  least  valuable  is  by  means  of  harmonious 
signs  on  the  buildings,  especially  when  they  are  located  within 
sight  of  a  railroad.  Some  large  and  prosperous  concerns 
neglect  signs  and  consequently  lose  an  opportunity  of  making 
their  business  known  to  the  traveling  public.  An  Industrial 
Department  circular  issued  by  the  Erie  R.  R.  places  the  sub- 
ject in  another  light  which  is  worth  considering  by  the  public- 
spirited  manufacturer:  "Signs  make  business.  .  .  .  Apart 
from  all  business  interests,  a  sign  on  a  factory  is  an  ethical 
courtesy  to  the  traveling  public." 

An  ethical  courtesy  in  this  respect  is  equivalent  to  the 
answer  to  a  stranger's  civil  inquiry  on  the  street.  The  railway 
traveler  is  prompted  to  ask  what  the  Industry  is  that  he  sees 
housed  in  some  fine  large  buildings,  and  the  plant  should 
answer  his  question  with  a  sign.  Not  only  is  a  sign  an  ethical 
courtesy,  but  it  often  is  a  great  time-saver.  A  traveling  man 
or  a  customer  visits  a  place  new  to  him,  with  but  little  time 
to  spare  between  trains,  and  loses  many  valuable  minutes  in 
locating  the  concern  he  desires  to  visit,  which  might  be  saved 
if  he  saw  its  sign  from  the  approaching  train. 

Manufacturing  concerns  should  display  their  name  and  busi- 
ness, when  practicable,  prominently  on  their  factory  buildings 
for  the  reasons  just  given;  and,  finally,  a  plain  but  artistic 
sign  is  not  only  a  good  advertisement,  but  it  gives  an  air  of 
prosperity  to  a  plant,  especially  if  the  buildings  and  grounds 
are  well-kept. 

*  *     * 

THE  VALUE  OF  THE  TECHNICAL  WRITER 

If  it  were  possible  to  follow  in  detail  the  evolution  of  our 
highly-developed  mechanism  and  to  trace  to  their  origin  the 
superior  methods  employed  in  the  modern  shop,  the  credit 
given  to  the  technical  writer,  and  his  status  in  the  industrial 
world  would  probably  be  much  greater  than  is  apparent  en  the 
surface.  In  the  advancement  which  is  constantly  taking  place 
throughout  the  entire  realm  of  mechanics,  there  is  reflected 
to  a  considerable  extent  the  work  of  men  who  have  given 
publicity,  through  the  printed  page,  to  valuable  knowledge 
they  have  acquired  in  the  school  of  experience.  And  while 
all  that  is  published  is  not  valuable,  it  should  be  remembered 
that  a  large  part  of  the  technical  matter  which  appears  in  the 
columns  of  this  and  other  publications,  as  well  as  that  which 
is  presented  in  book  form,  has  a  value  often  far  in  excess  of 
its  apparent  merit.  The  description,  for  instance,  of  a  certain 
method  or  mechanism  may  suggest  an  idea  which  results  in 
the  adaptation  of  the  same  principle  in  other  ways  for  other 
purposes;  and  if  it  were  possible  to  trace  some  of  the  most 
valuable  pieces  of  mechanism  or  inventions  back  to  their 
origin  in  many  instances  we  should  find  that  the  technical 
writer  was  largely  responsible  for  their  development.  If  all 
technical  literature  were  to  be  suddenly  blotted  out  of  «xist- 
ence  and  no  more  contributions  were  made  to  it,  say,  in  a 
generation,  the  resulting  retrogression  would  reveal,  as  noth- 
ing else  could,  the  value  of  the  technical  writer.  So  the  man 
who  records  the  knowledge  that  he  gathers  through  the  years 
and  transmits  it  by  publication  to  thousands  of  readers  should 
be  treated  as  a  member  of  that  class  to  which  is  largely  due 
the  advancement  of  industrial  knowledge. 
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HOPE  AS  A  NATIONAL  ASSET 

It  has  boen  a  matter  of  perennial  comment  that  the  Ameri- 
can workman  has  characleristics  which  are  all  his  own.  He 
stands  preeminent  amonp:  all  the  great  industrial  peoples  in 
alertness,  orlRinality,  conscientiousness  and  ambition;  and  in 
consequence  lie  leads  the  world  in  value  of  product  per  indi- 
vidual. This  does  not  mean  that  he  is  molded  of  finer  clay 
than  his  European  brother,  for  every  Incoming  ship-load  of 
immigrants  shows  that  the  contrary  is  true.  A  few  months 
in  this  country,  or  a  few  years  at  the  most,  often  work  won- 
ders in  the  stolid,  unimaginative  foreigner;  and  the  ability 
to  thus  inspire  the  stranger  within  our  gates  is  duo  to  our 
Industrial  development  in  the  past,  and  the  hope  that  it 
maintains  for  the  future. 

One  basis  of  the  efficiency  of  the  American  workman  is 
hope,  and  that  hope  springs  from  the  opportunity  the  indi- 
vidual Is  offered  in  this  country.  So  long  as  he  sees  that 
faithfulness  and  Intelligence  command  living  wages — that 
exceptional  ability  is  appropriately  rewarded,  and  so  long  as 
he  feels  that  no  congenital  social  barriers  exist  between  him- 
self and  his  employer — so  long  is  our  industrial  position  secure. 

There  are,  unfortunately,  evidences  of  danger  ahead  in  this 
direction.  Successful  employers  have  sometimes  forgotten 
that  they  or  their  fathers  were  themselves  workmen  but  a 
few  years  ago.  The  growth  of  monopoly  and  privilege  has 
often  robbed  master  and  man  alike  of  the  just  rewards  of 
their  labor;  and  sometimes  this  growth  has  borne  Its  evil 
fruit  of  suspicion,  recrimination  and  deadly  warfare.  For- 
tunately, these  conditions  are  still  sporadic.  It  is  the  duty 
and  privilege  of  employer  and  employe  alike  to  join  hands 
in  rooting  them  from  the  soil  of  our  national  life.  It  is,  in 
fact,  more  than  a  duty  and  privilege — it  is  a  necessity. 

*     *     * 

FORMULAS  FOR  COMBINED  BENDING 

AND  TORSION 

Several  formulas  have  been  given  by  various  authorities 
to  be  used  for  obtaining  what  is  called  the  ideal  moment  of 
combined  bending  and  twisting  moments.  Some  of  these 
formulas  vary  widely,  and  there  does  not  appear  to  have  been 
any  sound  practical  basis  for  the  adoption  of  many  of  them. 
Rankine  gives  a  formula: 

1  1       

2  2 

in  which  M,  =  ideal  or  combined  moment, 
ifj  ^bending  moment, 
Mj  =  twisting  moment. 
St.  Venant  gives  the  following  formula: 

S  .'5      


M,  =  ~  ih  +  -  r  ilV  +  Mr' 
8  8 

This  formula  is  also  given   in  a  slightly  modified  form  in 

Hutte's   "Des    Ingenieurs   Taschenbuch."      In    1900    Mr.    J.    J. 

Guest  published  the  results  of  some  experiments  made  by  him, 

on  the  strength  of  which  he  gave  the  following  formula  as 

expressing  the  relation  of  combined  twisting  and  bending: 


M,  =  1- jl/,,5  +  Mr' 

It  will  be  seen  that  this  formula  differs  very  considerably 
from  that  of  Rankine  and  St.  Venant,  especially  for  increasing 
twisting  moments.  For  bending  moments  alone,  the  three 
formulas  give  equal  results,  but  as  the  twisting  moment  in- 
creases, the  Rankine  formula  allows  a  steadily  Increasing  twist 
to  take  place,  so  that  at  the  point  where  the  stress  is  entirely 
a  twisting  stress  the  permissible  torque  by  the  Rankine  for- 
mula becomes  twice  as  great  as  that  obtained  by  the  Guest 
formula.  It  seems  evident  that  the  Rankine  formula  gives 
too  high  values  for  very  large  twisting  moments.  The  St. 
Venant  formula  Is  a  mean  between  the  Guest  and  the 
Rankine  formulas. 

Experiments  have  recently  been  carried  out  by  Mr.  C.  A.  M. 
Smith  and  also  by  Mr.  W.  Mason,  reports  of  which  have  been 
read  before  the  Institution  of  Mechanical  Engineers,  Great 
Britain.  The  experiments  made  by  Mr.  Smith  confirm  the 
soundness  of  the  Guest  formula  so  far  as  mild  steel  Is  con- 
cerned and  tills  formula  may,  therefore,  be  assumed  to  agree 
with  practical  experience.     Mr.  Smith  also  undertook  experi- 


ments on  self-hardening  steels  and  nickel  steels,  but  these 
experiments  were  unsatisfactory  and  no  definite  conclusions 
could  be  drawn  from  them  because  the  material  gave  exceed- 
ingly variable  results.  Specimens  cut  from  the  same  bar, 
even,  did  not  give  the  same  results  in  two  consecutive  tests. 
The  formula  is  applicable  to  machine  steel,  however,  with 
which  material  the  nuu'hine  designer  is  almost  exclusively 
concerned  when  questions  of  combined  bending  and  twisting 
stresses  demand  his  attention,  and  the  fact  that  the  other 
materials  mentioned  do  not  give  uniform  results  when  tested 
Indicates  that  it  is  not  possible  to  obtain  a  universal  formula 
for  them. 

*     *     * 

IMITATION  OF  MACHINE  TOOLS 

American  machine  tool  builders  frequently  complain  of  the 
imitation  of  their  machines  by  European  manufacturers.  In 
a  few  instances  it  appears  that  American  machine  tools  have 
been  copied  outright,  but  in  most  cases  the  copying  consists 
of  using  the  principal  ideas  embodied  in  the  American  design, 
adapting  them  in  minor  details  to  European  requirements,  and 
introducing  such  improvements  as  appeal  particularly  to  Eu- 
ropean users.  It  is  evident,  however,  that  even  in  such  cases, 
where  the  imitation  embodies  certain  changes  and  improve- 
ments, the  American  manufacturer  who  has  spent  a  great  deal 
of  time  and  thought  in  developing  the  original  design  cannot 
look  with  equanimity  upon  the  practice  of  the  European  build- 
ers who  thus  make  use  of  his  ideas;  but  whenever  no  patent 
rights  are  involved,  it  is  not  possible  for  the  American  manu- 
facturer to  interfere. 

A  most  interesting  point  in  this  situation  is  that  while  Amer- 
ican manufacturers  often  complain  about  their  machines  being 
copied  by  European  manufacturers,  there  is  but  comparatively 
little  complaint  against  exactly  the  same  practice  in  this  coun- 
try, although  the  cases  in  which  American  manufacturers  copy 
the  designs  of  their  competitors  are  far  more  numerous  than 
those  in  which  European  manufacturers  are  the  imitators.  A 
study  of  representative  machine  tools  will  show  that  of  each 
class  there  are  but  a  few  original  types  differing  radically 
from  other  machines  of  their  kind,  these  types  having  been 
developed  by  a  dozen  or  so  progressive  American  machine  tool 
builders.  Improvements  on  such  machines  have  been  then  in- 
troduced by  various  other  manufacturers  in  adapting  them  to 
special  conditions,  exactly  as  has  been  done  in  many  cases  by 
the  European  manufacturers  who  are  stigmatized  as  imitators. 

While  we  are  not  undertaking  a  defense  of  imitators,  the 
practice  of  Incorporating  the  principal  points  of  advantage  In 
another  design  and  adding  to  them  a  manufacturer's  individual 
ideas,  does  not  necessarily  deserve  unqualified  condemnation, 
for  without  this  custom  the  progress  of  civilization  would 
have  been  impeded.  The  whole  progress  of  the  world  is  based 
upon  the  Imitation  and  adaptation  of  the  best  in  previous 
developments,  and  In  adding  to  It  new  features  of  increased 
utility.  In  the  manufacture  of  machines,  this  feature  has 
been  highly  important  in  the  evolution  of  the  art  of  machine 
construction,  and  it  Is  necessary  to  consider  these  points,  not 
from  the  narrow  standpoint  of  the  individual,  but  from  the 
larger  one  of  general  progress. 

If  we  prefer,  however,  to  look  upon  this  question  from  a 
more  limited  point  of  view,  we  must  still  recognize  that  the 
superiority  of  one  machine  over  another  does  not  lie  solely 
in  the  embodied  features  of  design;  it  depends  also  largely 
upon  the  workmanship,  material  and  processes  of  manufac- 
ture. The  machine  builder  who  can  make  the  best  machine 
at  the  lowest  price,  due  to  superior  organization  and  manage- 
ment, will  always  take  the  lead  of  his  competitors,  no  matter 
if  they  do  imitate  his  designs.  The  fact  that  his  machines 
are  being  imitated  is  one  of  the  surest  indications  of  his  suc- 
cess. Fear  of  imitation  is  often  an  indication  that  there  are 
defects  in  the  organization  and  management  which  would 
make  successful  competition  possible  unless  a  trade  secret, 
patent,  or  other  partial  monopoly  were  Involved.  The  man 
who  can  afford  to  let  others  imitate  him  has  built  his  organi- 
zation on  the  firmest  foundation.  He  may  regret  to  see  com- 
petitors take  advantage  of  his  inventive  ability,  but  their 
competition  will  only  prompt  him  to  still  greater  effort — to 
prove  that  he  has  not  yet  reached  his  llmltatloua. 
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LAYING-OUT  AND  ALIGNING  OPERATIONS 
ON  MACHINE  TOOLS— 2 

By  ALFRED   SPAKGENBEKO- 

In  the  previous  installment  of  this  article  a  number  of 
special  tools  and  devices  used  in  the  laying  out  and  aligning 
of  work  were  illustrated  and  described.  The  use  of  templets 
and  gages  in  this  class  of  work  was  indicated  by  several  ex- 
amples. In  the  present  installment  operations  of  this  kind 
performed  without  special  tools  will  be  dealt  with. 

Laying-out  and  Aligning  Operations  without  the  Use 
of  Special  Tools  and  Appliances 

In  the  absence  of  special  tools  and  appliances  for  laying-out 
and  aligning  operations,  the  principal  points  to  be  observed 
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Pig.  8.  Laying-out  and  Aligninjr  Operations  on  a  Vertical  Boring  Mill  of  the 
Spur  Gear  Driven  Type.  By  ttie  Methods  shown,  no  Special  Gages  or  Tools 
are  required 

are  the  selection  of  a  proper  starting  point  from  which  to 
lay  out  all  dimensions,  the  employment  of  efficient  means  to 
compensate  for  the  deflection  in  horizontal  aligning  arbors 
when  the  bracket  seats  lie  in  a  vertical  plane,  i.  e.,  when  it 
is  impracticable  to  place  the  bed  of  a  machine  in  such  a 
position  that  the  bracket  seats  will  lie  in  a  horizonal  plane 
and  thus  carry  the  bracket  members  unsupported;  and  the 
avoidance  of  assembling  all  the  correlated  members  together 
for  the  laying-out  operations. 

The  first  two  points  brought  out  above  are  exemplified  in  the 
aligning  operations  on  a  vertical  boring  mill  of  the  spur 
pinion  driven  type,  which  Is  illustrated  in  Fig.  S.  The  opera- 
tions involved  are  the  alignment  of  the  driving  pinion  bracket 
A,  the  driving  shaft  bracket  B.  the  feed  shaft  bracket  C,  and 
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the  housings;  only  one  housing  D  is  shown.  The  hubs  on  the 
brackets  have  clearance  in  cored  holes  in  the  bed.  It  is  the 
general  practice  to  bore  out  the  table  spindle  hole  E,  and 
table  gear  pinion  hole  F.  by  means  of  a  boring  jig,  previous 
to  aligning  the  brackets;  hole  F  in  the  bed  is  then  used  as 
a  starting  point  for  the  aligning  operations. 

For  convenience  in  setting  bracket  A.  which  forms  the 
lower  bearing  for  the  table  driving  pinion,  and  also  carries 
inner  bearings  G  and  B  for  the  driving  and  feed  shafts,  the 
bed  casting  is  turned  bottom  side  up,  the  process  being  as 
follows:  The  table  pinion  is  placed  in  position  in  its  hole  F 
for  the  purpose  of  centering  the  bracket;  next  the  driving 
shaft  I  is  put  in  place  In  its  bearing  G,  and  then  the  bracket 
is  squared  with  seat  J  by  means  of  a  square  held  against  the 
seat  and  the  shaft.  This  setting  is  for  marking  off  the  bolt 
holes  in  the  bed,  and  after  the  drilling  and  tapping  is  accom- 
plished, the  bracket  is  reset  in  the  same  manner  as  before 
and  clamped  by  its  bolts;  then  the  dowel  pin  holes  are  drilled, 
reamed,  and  the  pins  fitted. 

The  next  logical  step  is  to  turn  the  bed  right  side  up  and 
place  reference  lines  on  seats  J  and  K  respectively.  A  separate 
operation  involves  placing  reference  lines  on  the  bracket  mem- 
bers B  and  C.  The  reference  lines  represent,  on  each  separate 
member,  the  outside  diameter  of  the  shaft  used  in  aligning; 
then,  in  assembling  the  bracket  members  on  the  bed  for  the 
aligning  operations,  it  is  simply  necessary  to  match  the  lines 
on  the  brackets  with  those  corresponding  on  the  bed.  During 
this  operation  the  brackets  are  supported  on  screw-jacks.  This 
method  of  setting  brackets  illustrates  the  second  point  stated 
above,  the  employment  of  efiBcient  means  to  compensate  for  the 
deflection  in  aligning  arbors  when  the  bracket  seats  lie  in  a 
vertical  plane;  another  point  of  advantage,  however,  is  that 
this  method  insures  proper  alignment  of  the  shafts,  any  in- 
accuracy in  the  machining  of  the  seats  being  immediately 
apparent  when  the  members  are  assembled.  For  instance, 
another  method  of  setting  the  driving  shaft  bracket  would 
simply  be  to  place  the  bracket  in  position  on  its  shaft,  support 
it  on  screw-jacks,  and  then  shift  the  bracket  around  until  a 
feeler  indicated  that  all  sides  of  the  bracket  were  tight  against 
its  seat  on  the  bed,  attention  being  paid,  of  course,  to  the 
location  of  back-gear  hole  L  with  reference  to  the  top  of  the 
bed.  With  this  method  it  would  he  possible  to  have  all  sides 
of  the  bracket  tight  against  the  bed  as  just  explained,  but 
in  the  event  of  the  bracket  seat  not  being  perfectly  square 
with  the  hole,  the  shaft  would  be  thrown  out  of  proper  align- 
ment with  reference  to  the  planing  on  the  bed  and  also  to 
hole  G. 

Turning  back  now  to  the  question  of  reference  lines,  the 
method  of  placing  these  lines  on  the  driving  shaft  bracket  is 
clearly  illustrated  at  M  in  Fig.  8,  while  at  N  is  shown  the  same 
operation  on  the  feed  shaft  bracket;  both  cases  are  essentially 
the  same.  To  place  lines  on  the  bed  seat  J.  a  surface  gage  is 
first  set  to  the  driving  shaft  at  O;  next  the  gage  is  moved  to 
position  P  and  the  shaft  jacked  up  until  the  surface  gage  indi- 
cates parallelism  with  the  top  of  the  bed;  and  then,  after 
testing  the  shaft  with  a  square  on  seat  J  to  insure  that  the 
screw-jack  is  not  holding  the  shaft  out  of  alignment  sideways, 
a  combination  square  and  an  ordinary  square  are  used  as  shown 
at  T.  Similar  operations  are  involved  on  seat  K.  Permanence 
is  given  all  reference  lines  by  driving  a  thin  chisel  into  the 
casting  directly  on  the  line.  These  lines  are  indicated  in  the 
engraving  by  the  letter  Q. 

The  housings  are  located  on  the  bed  with  reference  to  hole 
R  for  the  vertical  feed  shaft.  Previous  to  placing  the  housings 
on  the  bed,  however,  lines  are  drawn  at  S  on  each  housing  and 
on  the  bed  casting,  which  lines  are  in  thfi  same  plane  as  the 
front  face  of  the  housings.  This  is  accomplished  in  the  former 
case  by  means  of  a  straight  edge  T.  and  In  the  latter  case  by 
laying  off  on  the  bed  the  correct  distance  from  the  center  line 
of  brackets  A  and  C.  In  placing  the  housings  on  the  bed  the 
corresponding  lines  on  each  member  are  matched,  and  then 
the  housings  are  moved  so  that  measurement  U  is  correct; 
this  measurement  is  taken  with  a  straight-edge  and  combina- 
tion square.  The  housings  are  set  for  the  pinning  operations 
in  the  same  manner.  It  may  be  of  Interest  to  state  that  the 
housings  are  first  set  on  a  large  surface  plate  for  the  purpose 
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(if  boiling  on  the  aroh  casting  and  fitting  the  top-works,  thus 
iiiiihling  the  accomplishment  of  soverai  operations  simulta- 
neously, as  the  cross-rail  e'bs  also  can  be  laid  out  at  this  time. 
By  observing  the  third  principle  laid  down  above,  the 
avoidance  of  assembling  all  the  correlated  members  for  the 
laying-out  operations,  it  is  often  possible  to  advance  work  that 
otherwise  could  not  be  accomplished.  This  point  is  illustrated 
In  Fig.  9,  which  shows  an  oil  pumping  arrangement  attached  to 
an  engine  lathe  carriage  and  driven  by  a  shaft  carried  in 
bearings  on  the  back  of  the  bed.     This  outfit  is  special  in  Its 


bed,  one  of  which  is  shown  at  A',  are  located  as  follows:  A 
short  arbor  representing  the  driving  shaft  is  inserted  in  the 
bearing  hole,  and  then  the  measurement  is  taken  from  siir 
face  /''  on  the  bed.  These  brackets  are  located  and  drilled  on 
the  bed  while  it  is  under  a  radial  drill  for  other  drilling 
operations,  and  the  bed  is  turned  over  on  its  side  at  this 
time  for  convenience.  The  dowel  pin  holes  in  the  driving 
shaft  brackets  are  not  drilled  until  all  the  parts  are  assembled 
on  the  bed;  then  the  final  alignment  is  accomplished  by 
moving  the   carriage  close  to   each  bracket  alternately   and 
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Method  of  Laying  Out  and  Aligning  an  Oil  Pump  Attachment  on  an  Engine  Lathe.     Illustrating  the  Principle  of  Avoidance  of  Assembling 

all  the  Members  together  for  the  Laying- out  Operations 


nature  and  is  furnished  as  an  attachment;  considering  this 
fact  It  will  be  apparent  that  the  bed  member  is  likely  to  reach 
the  assemblers  last,  and  therefore  the  work  can  be  greatly 
advanced  by  laying  out  and  fitting  up  the  carriage  members 
independently  of  the  bed. 

After  bolting  the  oil  tank  A  to  carriage  B,  its  bolts  fitting 
T-slots  in  the  carriage,  the  oil  tank  is  set  and  then  dowel- 
pinned,  the  operations  being  so  simple  as  to  need  no  ex- 
planation. As  bracket  C  is  already  bored  out  on  a  boring  mill, 
the  first  laying-out  operation  involves  the  location  of  stud 
hole  D  in  the  oil  tank.  Since  this  hole  must  be  laid  out  with 
reference  to  surfaces  E  and  F  on  the  bed  (surface  G  on  the 
carriage  is  merely  planed  for  clearance)  very  effective  use  can 
be  made  of  a  jig  consisting  of  a  short  bed  section;  but  if  this 
is  not  available,  a  gage  block  H  similar  to  that  used  in  planing 
the  carriage,  can  be  substituted.  A  graduated  try  square  is 
used  first  on  surface  E  and  then  on  surface  F;  the  measure- 
ments are  read  directly  from  the  graduations.  Next,  the  hole 
is  drilled  and  tapped  using  a  pneumatic  drill,  and  then 
bracket   C  is   clamped   in  place   by   the    intermediate   gear   I. 

The  next  operation  involves  the  alignment  of  hole  ./  with 
reference  to  surface  E.  the  object  being  to  provide  standardiza- 
tion for  the  planing  of  shaft  bearing  K  and  its  seat  on  the 
bed.  This  is  accomplished  by  swlveling  bracket  C  around, 
using  stud  7  as  a  pivot,  until  a  combination  square  and  scale 
indicate  that  the  measurement  is  correct.  The  slide  of  the 
combination  square  rests  against  surface  E.  while  its  base  is 
held  in  contact  with  surface  F;  the  scale  is  then  used  to 
measure  from  the  combination  square  slide  to  the  center  In 
the  hole.  After  the  bolt  holes  L  and  M  are  located,  drilled  and 
tapped,  bolts  are  entered  and  the  bracket  Is  reset  for  pinning; 
the  clearance  in  the  bolt  holes  permits  of  adjustment. 

To  set  the  oil  pump  N  it  Is  merely  necessary  to  bring  gears 
0  and  P  Into  proper  mesh.    The  driving  shaft  brackets  on  the 


slackening  off  the  bolts,  thus  allow  ing  the  adjacent  bracket  to 
be  self-aligned,  after  which  the  bolts  are  tightened  for  the 
pinning  operations. 

Laying-  Out  Angles 
In  machine  tool  work  it  frequently  becomes  necessary  to  lay 
out  angles,  and  as  a  general  rule  it  may  be  stated  that  a  much 
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Fig.  10.    Graphical  Method  of  Laying  Out  Angles 

greater  degree  of  accuracy  can  be  obtained  by  the  following 
methods  than  is  possible  by  laying  off  angles  with  the  or- 
dinary bevel  protractor  made  for  machine  shop  work.  The 
correctness  with  which  an  angle  can  thus  be  produced,  how- 
ever, naturally  depends  on  the  skill  of  the  workman  in 
working  to  the  scribed  lines  and  on  the  accuracy  with  which 
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they  have  been  located.  If  it  is  not  convenient  to  lay  off  the 
lines  directly  on  the  work,  the  given  angle  or  taper  may  be 
laid  off  on  a  piece  of  sheet  steel,  which  is  then  carefully 
filed  to  the  lines  scribed  thereon. 

Scribe  a  straight  line  a,  as  at  A  in  Fig.  10;  then  make  two 
very  fine  center  punch  marks,  as  b  and  c,  on  this  line,  as  far 
apart  as  circumstances  will  permit.  At  c  erect  a  perpendicular, 
as  cd.  The  distance  6c  being  laid  off  to  some  convenient 
dimension,  take  the  tangent  of  the  required  angle  and  mul- 
tiply the  distance  tc  by  this  tangent,  using  a  table  of  natural 
tangents.  Then,  on  cd  lay  off  as  accurately  as  possible  the 
product  of  be  and  the  tangent,  marking  it  by  a  fine  center 
punch  mark  as  at  e  on  the  line  cd.  Scribe  a  line  through  6 
and  e;  the  angle  ebc  will  then  be  the  required  angle. 

When  the  required  angle  is  greater  than  45  degrees,  it  is 
more  convenient  to  use  the  method  shown  at  B.  Scribe  the 
line  o  and  on  it  lay  off  6c  as  long  as  convenient.  At  c  erect 
the  perpendicular  line  de.  From  a  table  of  natural  tangents, 
take  the  tangent  corresponding  to  one-half  the  required  angle; 
multiply  the  distance  6c  by  this  tangent  and  lay  off  the 
distance  thus  found  on  both  sides  of  c,  marking  it  at  /  and 
g.  Join  /  and  fir  to  6  by  straight  lines.  The  angle  fbg  is  the 
required  angle. 

When  the  required  angle  is  greater  than  90  degrees,  instead 
of  laying  off  that  angle,  its  supplement  is  laid  off.  Subtract 
the  required  angle  from  180  degrees  and  lay  off  the  angle  thus 
formed.  Thus,  if  the  required  angle  is  110  degrees,  lay  off  the 
angle  6ac,  as  at  C,  Fig.  10,  equal  to  ISO  degrees  — 110  degrees 
=  70  degrees  by  the  method  illustrated  at  B.  The  angle  dab 
is  then  110  degrees.  All  other  factors  remaining  as  before,  the 
accuracy  attainable  will  be  greater  as  the  base  line,  as  6c,  at  A 
and  B,  or  ac,  at  C,  is  made  longer. 

The  laying-out  and  aligning  operations  on  machine  tools  re- 
quire, as  we  have  seen,  a  thorough  undei'standing  of  the  pur- 
pose of  the  various  parts  making  up  the  machine,  and  the 
accuracy  required  in  their  alignment.  Besides  this,  a  gen- 
eral knowledge  of  elementary  geometry  is  not  only  helpful 
but  in  many  cases  almost  indispensable.  The  examples  of 
aligning  operations  given  in  the  present  articles  are,  of  course, 
intended  to  be  primarily  of  suggestive  value.  Individual 
judgment  will  have  to  be  used  in  each  particular  case,  and 
definite  rules  cannot  be  laid  down  that  would  be  applicable 
under  all  conditions.  The  general  outlines  presented  above, 
however,  and  the  simple  methods  given  for  the  laying  out  of 
angles  will  be  found  useful  in  operations  of  this  kind  not 
only  on  machine  tools  but  on  all  classes  of  machinery  where 
the  accuracy  of  the  alignment  of  interdependent  parts  is 
necessary  for  the  successful  working  of  the  machines. 


At  the  meeting  of  the  New  York  Electrical  Society  at  the 
Engineering  Societies  Building,  29  West  39th  Street,  January 
27,  Prof.  W.  S.  Franklin  of  Lehigh  University  lectured  on 
"The  Practical  Applications  of  the  Gyrostat."  The  lecture 
was  made  exceptionally  clear  by  means  of  lantern  slides  and 
was  illustrated  by  experiments.  A  working  model  of  the 
Brennan  monorail  car  was  also  exhibited  in  action.  The 
points  discussed  by  Prof.  Franklin  were,  in  particular,  the 
physical  action  of  the  gyroscope  exemplified  by  illustrations 
of  the  gyrostatic  action  of  the  fly-wheel  of  automobiles;  gyro- 
static  action  on  board  ship,  and  the  Schlick  device  for  pre- 
venting the  rolling  of  ships  at  sea;  and,  finally,  the  applica- 
tion of  the  gyroscope  to  the  Brennan  monorail  car.  Prof. 
Franklin  explained  in  a  very  clear  and  concise  manner  the 
principle  of  the  gyrostat  and  showed  how  by  simple  means 
the  action  may  be  exhibited;  for  example-,  by  simply  rotating 
at  a  reasonably  high  speed  a  bicycle  wheel  having  its  rubber 
tire  replaced  by  a  lead  rim  and  suitably  mounted  in  a  frame 
on  a  platform,  it  is  possible  for  a  person  sitting  on  the  plat- 
form to  balance  himself  on  but  two  supports  or  legs. 

After  the  lecture  a  description  of  the  Scherl  gyroscope 
monorail  car  was  read  and  also  a  communication  from  Mr. 
Frank  J.  Sprague  relating  to  his  own  early  ideas  for  the 
utiliEation  of  gyroscopic  action.  The  general  discussion  was 
then  opened  by  Mr.  E.  A.  Sperry,  who  explained,  in  particular, 
the  design  and  action  of  gyroscopic  devices  installed  on  board 
ship  for  preventing  rolling. 


ELECTRIC  WELDING  OF  COPPER,   BRASS 
AND  ALUMINUM* 

By  A.   E.   BUCHENBEBQt 

The  welding  of  brass,  bronze  and  other  alloys  of  copper  is 
almost  impossible  as  a  forging  operation.  The  fusing  points 
of  the  several  alloy  metals  are  considerably  below  that  of  cop- 
per, and  it  becomes  a  very  difiicult  matter  to  prevent  the  oxi- 
dization of  these  metals  before  the  copper  component  has 
reached  a  welding  temperature.  While  it  is  possible  to  weld 
copper  and  aluminum  in  the  same  manner  as  iron  or  steel  by 
the  forging  method,  the  work  is  more  or  less  difficult  and  re- 
quires a  careful  and  skilled  operator.  Some  of  the  difficul- 
ties are  as  follows:  The  welding  temperature  of  copper  is 
much  higher  than  that  of  iron  or  steel;  while  the  metal  is  at 
or  near  the  welding  heat  and  exposed  to  the  air,  a  very  rapid 
surface  oxidization  takes  place,  and  the  oxide  or  scale  formed 
is  extremely  difficult  to  treat  with  any  flux.  The  range  of 
temperature  between  the  heated  plastic  or  welding  condition 
and  the  fusing  point  of  the  material  is  very  small.  To  add  to 
the  difficulties  the  metal  becomes  brittle  as  the  temperature 
approaches  the  welding  heat. 

While  aluminum  reaches  a  welding  heat  at  a  temperature 
considerably  below  that  of  copper,  it  is  also  subject  to  a  seri- 
ous surface  oxidization  when  exposed  to  the  air  at  high  tem- 
peratures. The  range  of  temperature  between  the  welding 
and  fusing  points  of  aluminum  is  only  about  180  degrees  P. 
If  overheated  it  will  simply  spatter  away  under  the.  hammer 
when  attempt  to  make  a  weld  is  made. 

The  fundamental  principle  in  the  electric  welding  of  metals 
is  the  same  as  in  the  forging  operation,  viz..  forcing  the  two 
welding  surfaces  into  intimate  contact  while  each  is  in  a 
heated  plastic  condition.  With  the  electric  method  the  sur- 
faces to  be  welded  are  butted  together  endwise  Instead  of 
being  "scarfed"  and  lapped.  The  repeated  blows  of  a  ham- 
mer are  replaced  by  a  mechanical  pressure  exerted  in  a  direc- 
tion forcing  together  the  abutting  ends  of  the  work.  The 
welding  temperature  is  created  by  the  heating  effect  of  a  cur- 
rent of  large  volume  flowing  through  an  electrical  circuit  in 
which  nearly  all  the  resistance  is  located  at  a  single  point. 
The  abutting  ends  of  the  stock  to  be  welded  form  this  point  of 
highest  resistance  in  the  electrical  circuit  of  the  welding  ma- 
chine, and  practically  all  the  heating  effect  is  concentrated  at 
this  one  point.  A  very  rapid  rise  in  temperature  takes  place 
until  a  welding  heat  has  been  reached.  The  electric  current 
is  simply  the  heating  medium,  and  in  itself  has  no  effect  upon 
the  physical  or  chemical  properties  of  the  metal.  The  actual 
welding  is  due  to  the  mechanical  end  pressure  exerted  while 
the  material  is  in  a  plastic  condition. 

The  electric  butt-welding  of  wires,  bars,  rods,  rings,  etc., 
of  the  metals  mentioned  above  requires  a  machine  into  which 
are  incorporated  the  following  essential  parts  in  their  proper 
relation  to  each  other:  1.  An  alternating  current  transformer 
whose  primary  coils  are  made  up  of  a  large  number  of  turns 
of  insulated  copper  wire.  The  number  of  turns  will  depend 
upon  the  voltage  of  the  supply  circuit  and  the  transformer 
secondary  voltage  required  to  make  the  weld.  The  size  of 
the  conductor  will  depend  upon  the  kilowatt  transformer 
capacity  required  to  weld  the  largest  stock  the  machine  is 
designed  to  handle.  The  secondary  winding  of  the  trans- 
former, on  account  of  the  very  low  voltage  required,  reduces 
to  the  equivalent  of  a  single  turn.  This  may  be  either  in  the 
form  of  a  solid  cast  copper  bar  or  a  laminated  copper  struc- 
ture whose  cross-section  is  very  large  as  compared  to  that 
of  the  primary  conductors.  The  secondary  voltage  of  the 
transformer  will  depend  upon  the  cross-section  and  electrical 
conductivity  of  the  stock  at  the  point  of  the  weld  and  varies 
from  1%  to  5  volts.  The  volume  of  current  flowing  in  the 
primary  and  secondary  conductors  of  the  transformer  will,  of 
course,  be  in  inverse  ratio  to  the  primary  and  secondary  volt- 
ages. As  an  example,  assume  current  at  220  .volts  primary 
voltage  and  that  the  current  flowing  in  the  primary  coils  of 


*  For  additional  information  on  the  subject  of  electric  welding,  see 
the  following  articles  previously  published  in  Machinery  :  Sorae  ex- 
amples of  Electric  Welding,  April,  19U8 ;  Electric  Welding  of  Dissim- 
ilar Metals.  July,  IflOS ;  Electric  Welding  of  Tools,  October,  inOS ; 
Electrical  Welding,  February,  1909. 

t  Electrical  and  Mechanical  Engineer,  The  Toledo  Electric  Welder 
Co.,  Cincinnati,  Ohio. 
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the  transformer  is  45.5  amperes.  Assuming  the  secondary  or 
welding  voltage  to  be  2Vj.  the  secondary  current  will  be 
{220  -:-  2.5)    X   45.5  amperes  =  4,000  amperes,  about. 

2.  A  pair  of  copper  dies  or  work  holders  in  each  of  which 
is  securely  clamped  one  of  the  two  pieces  to  bo  welded  to- 
gether. These  dies  serve  to  convey  the  secondary  or  heating 
current  of  the  transformer  through  the  slock  to  the  point  of 
weld,  and  are  attached  to  the  secondary  l,erminals  of  the  trans- 
foriuer  in  such  a  manner  as  to  allow  a  small  movement  of  the 
dies  toward  and  away  from  each  other.  In  practice  one  of 
the  dies  is  fixed  and  the  other  movable. 

3.  A  break-switch  or  circuit  breaker  mounted  on  the  ma- 
chine in  a  convenient  operating  position  and  so  arranged  as 
to  be  automatically  opened  and  the  primary  current  of  the 
transformer  broken  at  a  certain  predetermined  point  in  the 
converging  movement  of  the  dies. 

4.  Arrangement  for  obtaining  pressure.  The  pressure  re- 
quired to  compress  the  stock  while  at  the  proper  temperature 
and  plasticity  to  make  a  weld  is  obtained  by  means  of  a  com- 
pression lever,  and  a  weight  or  springs  acting  upon  the  dies 
to  force  together  the  abutting  ends  of  the  pieces  to  be  welded. 
This  pressure  follows  up  the  compression  of  the  stock  to  a 
point  where  it  is  no  longer  sufficient  to  displace  the  cooler 
metal,  and  the  weld  is  made.  The  surplus  heated  metal  is 
forced  outward  all  around  the  stock  in  the  form  of  a  thin 
upset  or  fin  which  can,  when  necessary,  be  easily  removed 
by  grinding.  The  pressure  required  varies  with  the  material 
and  size  of  stock  to  be  welded  and  must  be  adjusted  to  a  point 
where  compression  takes  place  the  instant  the  stock  has 
reached  the  proper  welding  temperature.  This  adjustment, 
when  once  made,  remains  the  same  for  all  welds  of  the  same 
material  and  cross-sectional  area. 

The  time  required  to  electrically  weld  copper,  aluminum 
and  copper  alloys  depends  to  a  very  great  extent  upon  the 
cross-section  of  the  stock,  and  varies  from  one  second  or  less 
on  very  small  stock  to  a  minute  or  more  on  the  larger  sizes. 
The  time  limits  between  which  stock  of  any  given  cross-sec- 
tion can  be  successfully  welded  are  comparatively  wide  and 
governed  in  both  directions  by  the  volume  of  the  heating  cur- 
rent through  the  point  of  weld.  If  the  current  is  low,  the 
temperature  rises  more  slowly  at  the  point  of  the  weld,  and 
the  heat  travels  back  a  considerable  distance  on  each  piece 
by  conduction  before  the  surfaces  to  be  welded  reach  the  re- 
quired temperature.  Under  these  conditions  the  fin  or  upset 
becomes  quite  large  and  entails  too  much  expense  in  grinding 
to  remove  it.  In  the  extreme  case  of  insufficient  current  the 
heat  is  carried  away  from  the  point  of  the  weld  by  conduc- 
tion to  the  copper  dies  and  by  direct  radiation  to  the  air  so 
rapidly  that  a  welding  temperature  cannot  be  attained.  If  the 
volume  of  current  is  too  great  a  very  rapid  heating  of  the 
stock  takes  place  and  trouble  is  experienced  due  to  the  fusing 
and  oxidization  at  the  point  of  weld  which  occurs  more  rap- 
idly than  the  pressure  can  follow  up  the  softening  of  the 
metal,  and  the  excessively  heated  stock  "spatters."  Although 
the  heating  current  is  automatically  cut  oft  at  the  instant  the 
forward  motion  of  the  die  begins,  the  oxide  coating  on  the 
end  surfaces  prevents  a  molecular  union  and  a  perfect  weld. 
In  other  words,  the  stock  is  burned. 

The  heating  current  must  be  adjusted  between  the  two  ex- 
tremes given  above  to  a  point  where  it  is  intense  enough  to 
bring  the  stock  to  a  welding  temperature,  yet  not  so  great  as 
to  cause  an  excessive  heating  and  a  "blowing  out"  of  the  weld. 
The  correct  adjustment  is  not  a  difficult  matter,  and  is  attained 
by  varying  the  voltage  impressed  upon  the  primary  coils  of 
the  transformer  in  one  of  two  ways. 

If  the  electric  welder  is  operated  by  an  alternator  carrying 
this  machine  only,  the  voltage  of  the  alternator  (which  in  this 
case  is  the  same  as  the  i)riuiary  voltage  of  the  transformer) 
can  be  varied  by  a  manip\Uation  of  the  alternator  rheostats. 

When  the  electric  welder  is  being  operated  from  a  circuit 
whose  voltage  must  be  maintained  at  a  constant  value,  such 
as  a  power  circuit  from  which  other  welders  or  motors  are 
being  operated,  an  inductive  regulator  is  used  as  an  auxiliary 
apparatus  to  the  welding  machine.  The  action  of  such  a  regu- 
lator is  simply  that  of  a  variable  choke  coil,  and  any  desired 
voltage  can  be  obtained  across  the  primary  terminals  of  each 


welding  transformer  by  a  proper  adjustment  of  the  regulator. 

A  skilled  or  experienced  man  is  not  required  for  operating 
an  electric  welding  machine  as  the  only  duties  of  the  operator 
consist  in  clamping  the  work  in  the  dies  of  the  machine  and 
closing  the  switch.  For  this  reason  it  is  customary  to  use 
boys  on  this  work.  Many  machines  for  light  work  are  now 
made  automatic  in  their  operation,  requiring  no  attention  be- 
yond feeding  in  the  stock  to  be  wiilded. 

Uniform  and  perfect  molecular  union  is  obtained  with  this 
process,  since  the  heating  of  the  stock  is  from  within  outward 
and  the  entire  areas  of  the  welding  surfaces  are  at  the  same 
temperature.  The  strength  of  the  weld  is  practically  equiva- 
lent to  the  strength  of  any  other  section  of  the  stocli  of  equal 
area  and  will  withstand  any  subsequent  bending,  rolling, 
hammering,  or  drawing  process  to  which  it  may  be  subjected. 
♦The  difficulties  encountered  in  the  forging  process  due  to 
the  oxide  surface  films  formed  at  high  temperatures  are  not 
present  in  the  electric  process.  During  the  extremely  short 
heating  period  the  welding  surfaces  are  in  contact  and  prac- 
tically excluded  from  the  air.  Furthermore,  the  heating  action 
ceases  the  instant  the  welding  temperature  has  been  reached, 
and  the  heat  extends  to  but  a  very  small  distance  on  each 
side  of  the  weld.  It  is  obvious  that  with  a  continuously  ap- 
plied pressure  which  instantly  compresses  the  stock  to  form 
a  weld  when  the  proper  temperature  has  been  reached,  the 
difficulty  experienced  in  other  processes  due  to  the  small 
range  of  temperature  from  the  plastic  to  the  fused  state  of  the 
metals  is  overcome. 

The  electric  welding  of  copper,  brass  and  aluminum  is  a 
very  rapid  operation  and  entirely  free  from  noise,  dirt  and 
smoke.  The  machine  can  be  located  in  any  convenient  posi- 
tion in  the  shop  and  is  free  from  danger  of  electrical  shocks 
to  the  operator.  The  motion  of  the  movable  die  can  be  ad- 
justed for  both  the  forward  and  backward  travel  so  that  all 
welds  are  to  gage.  This  is  an  important  consideration  when, 
for  example,  many  thousands  of  rings  must  each  be  welded 
to  an  exact  diameter.  , 

The  cost  of  electric  welding  is  low  as  compared  to  other 
methods.     Below  is  given  a  table  for  copper  showing  the  kilo- 


TIME, 

CURRENT   CONSUMPTION  AND   UNIT  PRICE    FOB 

ELECTRIC  WELDING  OP  COPPER 

Area  in  sq. 
inch 

Approx. 
Equiv.  dia- 
meter, inch 

Kilowatts 

Time  in 
Seconds  to 
make  Weld 

Cost  per  1000 

Welds  at  1  cent  per 

K.  W.  hour 

D.jllars 

0.05 

i 

5 

4 

0.055 

0.10 

t 

7 

n 

0.097 

0.20 

+ 

14 

7 

0.273 

0.30 

1 

19.5 

9 

0.487 

0.40 

H 

36 

13 

0.866 

0.50 

U 

32 

14 

1.340 

0.75 

1 

46 

17 

3.170 

1.00 

U 

63 

31 

3.610 

watts  and  time  required  to  make  a  weld  from  the  time  of 
closing  the  switch.  Also  the  cost  per  1.000  welds  at  a  unit 
basis  of  current  cost  of  one  cent  per  kilowatt-hour.  To  arrive 
at  the  actual  cost  of  the  current  per  1,000  welds  it  is  only 
necessary  to  multiply  the  cost  given  in  the  table  by  the  price 
for  current  per  kilowatt-hour  in  any  given  locality. 

*  *  * 
It  has  been  found  during  the  Zeppelin  aerial  tours  that  it 
is  difficult  for  the  crew  to  determine  the  exact  location  when 
sailing  over  the  earth  in  a  dirigible  balloon.  It  has,  there- 
fore, been  proposed  to  place  wireless  signal  stations  in  a  num- 
ber of  leading  cities  and  tov/ns  from  which  signals  can  be 
t-ont  which  would  keep  the  aerial  navigators  constantly  in- 
formed of  their  location.  The  sphere  of  influence  of  each  sta- 
tion would  be  small  enough  so  as  not  to  interfere  with  that 
of  the  next.  In  this  way  it  would  be  possible  to  always  deter- 
mine within  certain  limits  the  location  of  the  airship.  It  is 
likely,  however,  that  except  for  military  purposes,  such  ox- 
pensive  arrangements  to  aid  aerial  navigators  will  not  be 
necessary  for  some  years  to  come.  Should,  however,  some  day 
aerial  navigation  become  commercially  possible,  it  is  likely 
that  wireless  stations  will  act  as  the  "light-houses"  of  the 
aerial  sailor. 
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CASTING  PIPE  FITTINGS  IN  PERMANENT 
MOLDS 
In  the  September,  1908,  issue  of  Machinery,  engineering  edi- 
tion, an  article  was  published  on  "Casting  Pipes  in  Per- 
manent Molds,"  which  described  the  methods  in  use  at  the 
Tacony  Iron  Co.,  Philadelphia,  Pa.  The  molds  used  for  the  cast- 
ing of  pipes  were  made  of  cast  iron,  but  the  cores  used  were  of 
the  regular  type,  made  of  sand.  Improvements  have  now  been 
made  with  this  process.  The  casting  of  fittings  in  permanent 
molds  was  experimented  with,  after  success  had  followed  the 
use  of  these  molds  in  casting  pipes,  but  sand  cores  were  found 


Fig.  1.    Permanent  Mold  for  5-incb  Quarter  Bend  showing  the  Cores 
in  Position  for  Casting 

impossible  to  use  successfully,  owing  to  their  irregularity  ot 
form,  and  it  was  practically  decided  to  discontinue  further 
experiments  along  this  line  when,  as  a  last  resort,  cast  iron 
cores  were  suggested  and  tried.  These  experiments  proved 
successful  from  the  start. 

This  departure  upsets  one  of  the  fundamental  traditions  in 
the  art  of  founding,  and  may  prove  to  have  tremendous  possi- 
bilities.    In  an  article  in  a  recent  issue  of  The  Foundry,  tho 


Fig.  2. 


CasKng  poured,  Cores  ^plthdra^ra  and  Mold  opened,  showong 
the  Pipe  Fitting 


methods  used  are  described  in  detail  and  the  accompanying 
illustrations  are  reproduced  from  that  description.  It  is 
stated  that  the  castings  made  vary  from  4  to  28  pounds  in 
weight,  and  the  average  labor  cost  is  approximately  2  cents 
per  casting,  as  compared  with  an  average  molding  cost  of  6 
cents  when  the  fitting  is  cast  in  sand.     In   addition  to  the 


saving  in  labor  cost  the  expense  of  sand  and  flasks  Is  entirely 
eliminated,  and  while  against  this  must  be  charged  the  cost 
ot  molds  and  the  machines,  this  cost  amounts  to  only  a  frac- 
tion of  a  cent  per  casting. 

On  an  average  each  mold  has  an  output  of  1,000  pounds  of 
castings  daily.  The  output  per  day  of  small  fittings  is  greater 
in  number  than  that  of  the  heavier  fittings,  because  they  can 
be  cast  more  rapidly,  as  they  do  not  heat  the  molds  so 
quickly.  If  the  molds  are  raised  to  a  red  heat  they  deteriorate 
more  rapidly  than  when  the  temperature  is  not  high  enough 
to  color  them.  The  success  of  casting  in  permanent  molds 
depends  on  a  swift  chilling  of  the  molten  iron  to  the  point  at 
which  it  is  set,  at  which  time  it  must  be  immediately  re- 
moved from  the  chilling  effect  and  permitted  to  cool  normally. 
If  the  cast-iron  cores  are  not  removed  immediately  after  the 
iron  is  set,  the  shrinkage  of  the  iron  holds  the  cores  so  that 
they  cannot  be  withdrawn.  However,  even  in  such  a  case  the 
mold  can  be  opened  and  the  casting  broken  with  a  hammer  to 
release  the  cores,  and  the  only  loss  incurred  is  the  labor  re- 
quired in  producing  the  casting,  because  the  mold  and  core 
remain  uninjured. 

The  permanent  molds  in  the  machines  used  for  different 
classes  of  fittings  and  other  castings  are  all  similar  in  that 
half  of  the  mold  is  fixed  while  the  other  half  swings  on  a 
hinge.  A  machine  for  molding  five-inch  quarter  bends  is 
shown  in  Fig.  1.  This  illustration  shows  the  mold  open  with 
the  cores  in  position  for  casting.  As  soon  as  the  two  halves 
are  closed  up  the  metal  may  be  poured.  At  A  in  the  illus- 
tration is  shown  a  vent  which  is  provided  to  permit  the  air 


Fig.  3.    Casting  Removed  from  Mold;  Cores  not  yet  in  Position 
for  Nest  Casting 

in  the  mold  to  escape.  The  cores  are  also  drilled  to  permit 
the  passage  of  air  into  the  mold  when  the  cores  are  removed. 

In  Fig.  2  the  casting  has  just  been  poured  and  the  two 
halves  of  the  core  have  been  withdrawn  by  depressing  the 
operating  lever.  Immediately  after  the  withdrawal  of  the 
cores  the  movable  half  of  the  permanent  mold  is  swung  out 
as  shown  in  the  illustration,  permitting  the  removal  of  the 
casting.  In  Fig.  3  the  casting  has  been  removed,  but  the 
cores  have  not  been  replaced  in  position  for  casting.  When 
this  is  done  the  appearance  is  as  shown  in  Fig.  1,  and  the 
cycle  of  operations  is  repeated. 

No  especial  care  need  be  exercised  to  prevent  the  castings 
from  sticking  in  the  molds,  but  the  mold,  as  well  as  the  cores, 
is  occasionally  coated  with  a  mixture  of  thin  oil  and  graph- 
ite. The  molds  and  the  cores  are  cast  from  ordinary  gray 
iron,  such  as  is  used  for  the  soil  pipe  and  fittings  made,  and 
in  one  mold  more  than  6,000  pieces  have  been  cast  without 
there  being  any  signs  of  deterioration.  Very  small  castings 
can  be  produced  very  rapidly.  Plow  points,  for  example,  can 
be  cast  at  the  rate  of  four  per  minute,  while  larger  fittings 
cannot  be  cast  faster  than  one  every  two  minutes,  and  in  the 
case  of  pipe,  it  was  found  that  but  one  casting  could  be  made 
every  eight  minutes.  Outside  of  cast-iron  fittings,  molds  have 
been  designed  for  brake  shoes,  sash  weights  and  various  kinds 
of  hardware. 
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THE  OPERATION  AND  CARE  OP  SMALL 
ELECTRICAL  MACHINERY* 

By  HKNBY    B.   BIX1J5KI 

As  the  majority  of  users  of  small  I'lcclriual  inailiinery  are 
not  familiar  with  the  best  methods  employed  to  keep  the  ma- 
chines in  good  running  order  and  repair,  the  author  alms  to 
give  In  this  article  a  few  practical  suggestions,  to  bo  of  some 
help  in  the  malting  of  necessary  repairs,  locatinn  troubles, 
and  removing  the  causes. 

The  dynamo  or  motor  should  be  Installed  in  a  dry  place, 
and  under  no  circumstances  should  water  be  allowed  to  come 
tn  contact  with  the  machine.  E.xcesslve  dampness  always 
causes  trouble,  and  this  point  should  be  guarded  against.  The 
machine  should  be  well  ventilated,  and  kept  free  from  dust 
as  much  as  possible.  Before  starting  a  new  machine,  see  that 
the  bearings  are  well  filled  with  good  oil,  and  that  the  shaft 
turns  freely  in  the  bearings.     The  oil-rings  should  turn  with 
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Fig.  1.    Diagram  show^ing  Reduction  of  Over-load  by   meaus  of  a  Shunt 

the  shaft,  and  not  stick,  as  the  lubrication  of  the  bearings 
depends  upon  the  rings  working  right.  This  is  important 
and  should  be  carefully  watched.  If  the  machine  is  belt 
driven,  the  belt  should  not  be  too  tight,  as  this  will  cause 
undue  wear  on  the  bearing  and  may  cause  heating  also.  Al- 
ways provide  solid  foundations  or  supports  for  the  machine 
to  rest  on.  Keep  the  machine  cool,  dry  and  clean,  and  very 
little  trouble  will  result  in  its  operation  in  general. 

When  a  new  machine  is  installed  and  wired  up,  the  connec- 
tions should  be  carefully  checked  over,  to  see  whether  they 
correspond  with  the  diagram  of  connections  sent  with  the 
machine.^  If  this  is  found  to  be  correct,  and  the  machine 
refuses  to  act  properly,  the  cause  of  the  trouble  should  at 
once  be  located  and  the  difficulty  removed  before  going  fur- 
ther. 

Troubles  in  the  Field  Coils 

First  we  will  consider  the  troubles  that  may  exist  in  the 
field  coils,  and  how  to  proceed  to  correct  them.  If,  on  run- 
ning a  machine  for  some  time,  the  field  coils  all  become  hot, 
the  voltage  may  be  too  high  and  should  be  reduced  to  normal. 
If  only  a  part  of  the  coils  become  hot,  it  will  usually  be  found 
that  a  connection  exists  between  the  coils  and  the  frame  of 
the  machine  (called  "ground"),  which  when  found  should  be 
insulated  with  mica  or  paper.  Sometimes  it  will  be  found  that 
some  of  the  coils  are  cold  while  the  remainder  are  excessively 
hot,  and  the  cause  of  this  is  a  short-circuit  in  the  cold  coils, 
which  means  that  the  current  is  not  passing  through  the  colls. 
Test  out  the  coils  separately  with  a  magneto  or  battery,  and 
when  the  defective  coll  is  found,  it  should  be  repaired  by  re- 
insulating  it. 

A  partial  short-circuit  will  cause  the  colls  to  heat,  and 
should  be  treated  as  stated  above.  In  a  compound-wound  ma- 
chine, ?'.  e.,  one  having  a  shunt  and  series  winding  on  the  field 
coils,  an  over-load  will  cause  an  excessive  current  to  flow 
through  the  series  coils,  causing  the  heat  to  rise  above  nor- 


mal. The  load  should  bo  reduced  or  a  "shunt"  should  be  con- 
nected as  shown  In  Fig.  1.  This  will  cause  the  current  to 
divide,  part  of  it  flowing  through  the  shunt,  thereby  reducing 
Iho  heating  of  the  series  colls. 

If  a  machine  is  run  as  a  generator  and  will  not  generate 
the  rated  voltage,  that  is,  if  it  shows  too  low  voltage,  or  If  the 
speed  is  too  high  when  run  as  a  motor,  the  cause  may  be  a 
loose  field  connection,  which  should  be  carefully  traced  and 
tightened.  Any  extra  resistance  In  the  field  will  cause  a  motor 
to  speed  up,  and  the  rheostat,  in  case  one  is  installed,  should 
be  cut  out  of  the  circuit.  The  same  trouble  will  arise  from  a 
short-circuit  In  one  or  more  coils,  or  having  the  polarity  re- 
versed In  one  or  more  colls.  Test  this  with  a  compass,  or 
reverse  the  leads  of  one  coil.  Tf  a  generator  will  not  hold  up 
the  normal  voltage  when  loaded,  or  if  the  speed  of  a  motor  is 
too  high  when  running  under  full  load,  the  series  field  is 
either  cut  out  of  circuit  or  is  reversed  and  is  opposing  the 
shunt.  Disconnect  the  shunt  coils  entirely  and  try  the  ma- 
chine without  them.  If  the  operation  is  now  satisfactory, 
reverse  the  leads  of  the  shunt  field,  and  again  connect  them. 
If  the  motor  refuses  to  start,  there  is  no  current  through  the 
shunt  field,  and  the  open-circuit  should  be  found  and  repaired. 

In  case  the  motor  takes  an  excessive  starting  current,  the 
series  field  Is  opposing  the  shunt,  and  one  of  them  should  be 
reversed.  If  the  motor  runs  the  wrong  way,  reverse  the 
series  field  or  reverse  the  shunt  field,  or,  in  a  compound- 
wound  machine,  both  the  series  and  shunt  field.  Never  open 
the  field  circuit  when  the  motor  is  running,  as  this  would 
cause  the  machine  to  speed  up  to  such  an  extent  that  the 
armature  is  liable  to  burst  from  centrifugal  force.  The  above 
covers  nearly  everything  that  Is  due  to  field  trouble. 

Armature  Troubles 
When  an  open  circuit  occurs  in  a  coll,  it  is  shown  by  the 
broken  leads,  or  by  sparking  at  one  or  more  bars  of  the  com- 
mutator. The  leads  should  be  re-soldered  into  the  commu- 
tator bars,  or  the  broken  wires  spliced,  or  a  new  coil  put  in. 
Hot  colls  are  caused  by  short-circuits  at  the  commutator  or 
between  the  separate  turns  of  the  coil,  in  case  the  winding 
is  made  up  of  more  than  one  turn  of  wire  for  each  coil,  or 
from  the  grounding  of  the  coil  to  the  shaft  or  armature  core. 
The  leads  should  be 
separated  and  In- 
sulated from  each 
other,  and  if  this 
cannot  be  done,  a 
new  coil  should  be 
put  in.  Sometimes 
there  is  a  short-cir- 
cuit between  the 
bars  through  the 
mica  segment,  or 
on    the    mica   ring 


•  TIip  following  articles  doallnK  with  the  riiie  and  i-opalr  of  plec- 
trlral  machinery  have  previously  been  imhlished  In  MACiiiNionY:  Elec- 
tric Itepalrlne.  December.  ]f)04,  .Tanuarv.  IPOri,  iind  IiVhrunry,  lOO.'i  : 
WIndInK  of  Direct  Current  .\rmatures,  March.  I'.KKJ;  Testa  for  li'nulfs 
In  .\nnnturcK,  May,  IPOO:  Dynamo  and  Motor  'rrotibles.  Septemher, 
ino«.  See  also  M.m'iiineuy's  Data  Sheet  No.  lil  September.  liKKi  : 
Dlscasis  of  Dynamos  and  Motors,  and  MAniixKuv's  Reference  Series 
No.  .'M.  Cnre  and  Hepiilr  of  Dynamos  and  Motors. 

t  Address:    Ilower  ItulldlnR.  Akron,  Ohio. 

J  Wirinvr  diavrrams  for  motors  of  various  types,  will  be  found  in  the  Data 
Sheet  Supplement  accompanying  this  issue. 
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Fig.  2. 


Diagram  of  Wiring  for  Testing 
Armature  Coils 


itself,  and  if  this  is  the  case,  a  new  segment  or  ring  should  be 
put  in,  and  the  commutator  turned  off  smooth  in  a  lathe. 

When  it  is  found  that  the  whole  armature  heats  up,  the 
cause  may  be  that  the  machine  is  pulling  a  greater  load  than 
it  was  originally  designed  for,  in  which  case  the  load  should 
be  reduced,  or  else  the  machine  exchanged  for  a  larger  one. 
If  a  machine  is  run  at  a  lower  rate  of  speed  than  that  at 
which  it  is  intended  to  operate,  the  armature  often  becomes 
quite  hot,  due  to  excessive  iron  losses,  which  will  practically 
disappear  when  the  speed  is  brought  up  to  normal.  The  en- 
tire armature  is  sometimes  heated  by  "cross-currents"  which 
are  set  up  in  the  windings  due  to  the  fact  that  the  brushes  are 
not  set  or  spaced  properly  on  the  commutator.  The  only  way 
to  be  sure  that  the  brushes  are  spaced  correctly  Is  to  count 
the  commutator  bars  between  each  brush  or  set  of  brushes; 
this  should  be  done  as  follows:  Take  for  Instance  a  commu- 
tator having  120  bars,  and  four  sets  of  brushes.  Set  the  first 
brush  on  any  segment,  and  count  thirty  bars  ahead  of  the 
bar  on  which  the  first  brush  Is  set,  placing  the  next  brush  on 
this  bar,  and  continuing  thus  around  until  all  four  brushes 
are  placed  in  position.  This  will  space  the  brushes  equally 
apart,  and  when  tliey  are  set  properly,  they  can  easily  be  kept 
in  this  position  by  making  a  gage  of  soft  wire,  Just  the  length 
of  the  space  between  them. 
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To  fit  the  brushes  properly  to  the  commutator,  set  them  In 
position  as  nearly  as  possible,  and  place  a  styip  of  coarse  sand- 
paper around  the  commutator  (sand  side  up)  and  turn  the 
armature  around  slowly;  finish  with  fine  sand-paper,  prefer- 
ably No.  00.  This,  of  course,  refers  to  carbon  brushes  only, 
as  hardly  any  other  kinds  are  now  used.  After  the  brushes 
have  been  "sanded  down,"  the  spacing  should  be  tested  again, 
and  the  brushes  re-sanded  if  necessary.  Radial  type  brushes 
should  present  the  entire  end  to  the  commutator,  and  should 
be  thus  fitted.  After  fitting  the  brushes,  the  carbon  dust  should 
be  carefully  blown  off  the  machine  before  starting  it  up.  Shift 
the  brushes  to  the  best  running  position,  i.  e..  where  no  spark- 
ing occurs  at  full  load,  and  clamp  the  brush  holder  yoke  in 
this  position,  marking  it  in  some  way  so  that  it  can  be  set 
again  in  this  position  if  it  becomes  necessary  at  any  time  to 
move  it.  Sometimes  the  armature  becomes  hot  from  the  heat 
given  off  from  a  hot  bearing  or  commutator,  and  as  this  is  a 
purely  mechanical  fault,  it  will  not  be  discussed  here. 

Heating  in  many  cases  is  caused  by  poor  ventilation,  and  if 
this  is  found  to  be  the  trouble,  the  obstruction  which  prevents 
a  free  circulation  of  air  around  the  machine  should  be  re- 
moved, or  if  this  cannot  be  done,  a  small  fan  can  be  used  to 
give  artificial  ventilation  to  the  machine. 

Burned-out  armatures  owe  their  destruction  to  one  or  more 
of  the  following  troubles:  over-load,  grounded  line,  grounded 
coils,  short-circuit,  either  on  the  line  or  in  the  machine  Itself, 
cross-currents  in  the  armature  as  mentioned  above,  or  from 
lightning  discharges  coming  in  contact  with  the  lines  leading 
to  or  from  the  machine,  or  striking  the  machine  directly, 
which  however  is  a  rare  thing.  The  only  remedy  for  a  burned- 
out  armature  is  to  rewind  it,  or  to  replace  the  defective  coils. 

When  a  break-down  of  insulation  occurs,  a  "ground"  is  the 
result,  owing  to  the  fact  that  a  part  or  all  of  the  current  does 
not  complete  its  circuit  through  the  coil,  but  passes  through 
the  armature  core  and  frame  of  the  machine  to  the  earth.  If 
the  bad  place  in  the  insulation  cannot  be  found  any  other  way, 
the  leads  should  be  removed  from  the  commutator  and  tested 
out  separately.  If  a  lighting  circuit  is  available,  an  effective 
test  can  be  arranged  as  follows:  Connect  up  a  lamp  as  shown 
in  Fig.  2  and  place  lead  No.  1  on  the  shaft  or  other  bright 
part  of  the  machine;  then  touch  lead  No.  2  on  each  coil  sepa- 
rately. If  a  coil  is  grounded,  the  lamp  will  light  up,  but  will 
remain  dark  on  the  good  coils.  A  bell  and  battery  may  he 
used  with  the  same  results,  the  bell  ringing  on  the  defective 
coils  only.  The  grounded  coils  should  be  carefully  Insulated 
with  mica  or  good  tape,  and  the  leads  soldered  into  position. 

Bearings  are  sometimes  allowed  to  wear  so  much  that  the 
armature  rubs  on  the  lower  pole-pieces,  wearing  the  banding 
wires  to  such  an  extent  that  they  break.  The  bearings  should 
be  renewed,  and  the  armature  re-banded,  and  centered  up  with 
the  pole  bore.  Be  sure  there  is  plenty  of  good  insulation 
under  the  band  wires,  and  if  this  Insulation  comes  out, 
as  is  often  the  case  in  old  machines,  it  should  be  renewed, 
and  new  banding  wires  put  on  the  armature. 

Commutator  Troubles 

Excessive  sparking  at  the  brushes  is  one  of  the  troubles 
most  frequently  met  with,  and  one  or  more  of  the  following 
reasons  may  be  assigned  to  its  cause.  In  nearly  every  case 
this  trouble  is  caused  by  the  brushes  being  out  of  position, 
and  care  should  be  taken  to  see  that  they  are  properly  spaced 
as  mentioned  above.  If,  after  the  brushes  are  properly  spaced, 
sparking  still  occurs,  look  for  high  bars  in  the  commutator, 
for  if  one  or  more  of  the  commutator  bars  stands  out  above  the 
others,  there  will  be  a  flash  every  time  the  high  bar  passes 
under  a  brush.  The  best  way  to  remedy  this  is  to  remove  the 
armature  from  the  machine  and  turn  off  the  commutator 
smoothly  in  a  lathe,  using  a  sharp  V-pointed  tool. 

A  high  mica  segment  will  also  cause  sparking,  and  should 
be  brought  down  with  a  file.  If  the  commutator  is  not  too 
rough  it  can  easily  be  smoothed  with  sand-paper,  pressing  this 
evenly  against  the  surface  while  in  motion.  Better  results 
are  gained  by  raising  the  brushes  from  the  commutator  while 
sanding  it  off,  and  this  can  easily  be  done  when  the  machine 
is  running  as  a  generator,  but  will  not  be  so  convenient  in  the 
case  of  a  motor,  unless  some  other  source  of  power  is  available 
to  rotate  the  armature.     Never  use  emery  paper  for  this  work. 


as  the  dust  may  get  between  the  windings  of  the  armature 
and  cause  short  circuits. 

Sparking  often  results  from  excessive  vibration  of  the  ma- 
chine, due  to  poor  foundations,  or  to  the  armature  itself  being 
out  of  balance.  If  this  is  found  to  be  the  trouble,  proper  steps 
should  be  taken  to  remedy  it.  A  weak  motor  field  will  often 
cause  severe  sparking,  and  the  field  connections  should  be  made 
secure.  Test  the  coils  for  short-circuits  and  grounds  as  shown 
in  Fig.  2.  When  a  weak  field  exists  in  a  motor,  it  will  always 
be  noticed  that  the  machine  takes  a  great  deal  more  starting 
current  than  when  operating  under  normal  conditions.  Some- 
times the  brushes  are  not  of  the  proper  material;  if  so,  they 
should  be  exchanged  for  others,  softer  carbon  being  used  for 
lower  voltages — 110  volts,  for  example — and  harder  carbon  for 
higher  voltages — 500  volts,  for  example.  It  has  often  been 
found  that  a  change  of  brushes  has  entirely  stopped  excessive 
sparking  ^hen  all  other  means  had  been  resorted  to  and  failed. 

The  brushes  should  have  just  enough  pressure  on  the  com- 
mutator to  make  good  electrical  contact;  if  the  tension  of  the 
brush-holder  springs  is  too  weak,  sparking  will  occur,  as  the 
brushes  cannot  follow  the  inequalities  of  the  commutator, 
especially  when  it  is  a  little  rough.  Too  much  pressure  should 
not  be  given  to  the  brushes,  as  this  will  cause  the  commutator 
to  heat  more  or  less,  and  will  wear  the  brushes  and  commuta- 
tor away  a  great  deal  faster  than  necessary.  Oftentimes  it  is 
found  that  the  brushes  do  not  cover  the  proper  number  of 
commutator  bars,  and  some  of  different  thickness  should  be 
tried.  If  the  brushes  in  use  are  too  thin,  they  can  be  made 
to  cover  more  bars  by  beveling  them  at  a  greater  angle,  by 
tilting  the  brush  ahead  and  re-fitting  it  to  the  commutator. 

When  sparking  occurs  at  only  one  or  two  points  on  the  com- 
mutator, the  trouble  is  usually  due  to  a  short-circuited  or 
grounded  coil,  and  a  test  should  be  made  for  this  as  shown 
in  Fig.  2.  When  the  defective  coil  is  located,  it  should  be 
securely  insulated  with  mica  or  other  suitable  material.  If 
the  sparking  is  allowed  to  continue  for  any  length  of  time,  it 
may  result  in  "pitting"  the  commutator  so  badly  that  it  will 
be  necessary  to  turn  it  off  in  a  lathe  before  being  fit  for  serv- 
ice again. 

It  is  often  found  that  several  commutator  bars  become 
blackened  after  the  machine  has  been  in  service  for  some 
time,  the  cause  arising  either  from  grounded  or  partially 
short-circuited  armature  coils,  defective  mica  ring  or  seg- 
ments, or  from  cross-current  in  the  armature,  set  up  by  the 
brushes  not  being  properly  spaced.  Directions  have  already 
been  given  for  the  repair  of  these  troubles.  Sudden  or  ex- 
treme fluctuations  in  voltage  or  sudden  over-load  will  often 
cause  severe  flashing  at  the  brushes.  As  this  is  due  entirely 
to  operating  conditions,  nothing  further  can  be  said  than  to 
eliminate  these  conditions  as  much  as  possible. 

Troubles  in  the  machine  itself  which  cause  flashing  are 
poor  brush  contact  on  the  commutator  and  wrong  connections 
of  the  field  windings  in  compound-wound  machines.  If  the 
series  field  is  connected  in  reverse  to  the  shunt  winding,  flash- 
ing at  the  brushes  is  often  the  result.  The  series  leads  should 
be  reversed,  or  if  the  trouble  is  due  to  the  first-mentioned 
cause,  the  tension  of  the  brush  holder  springs  should  be  in- 
creased. If  it  is  found  that  the  commutator  heats  up  above 
normal,  it  may  be  due  to  an  over-load  on  the  machine.  If  so, 
the  load  should  be  reduced  or  a  larger  machine  substituted. 
Poor  brushes,  rough  commutator  or  too  much  brush  pressure 
always  cause  excessive  heating,  and  should  be  cared  for.' 

Never  allow  grease  or  dirt  to  accumulate  on  the  brushes  or 
commutator,  and  be  sure  that  the  brushes  are  having  a  good 
contact,  and  are  pressing  evenly  against  the  commutator  sur- 
face, fitting  it  perfectly  at  every  point.  After  running  a  few 
days,  the  commutator  should  acquire  a  brownish  glaze  on  the 
surface  and  nothing  further  need  be  done  except  to  keep  it 
clean  by  wiping  it  with  a  clean  cloth  every  day  or  so.  Very 
little  lubrication  is  necessary,  ana  none  at  all  is  a  great  deal 
better  than  too  much. 

The  prime  requisite  for  the  successful  operation  of  electrical 
machinery  is  cleanliness,  and  as  stated  in  the  beginning  of  the 
article,  if  the  machine  is  kept  cool,  dry  and  clean,  a  great 
many  of  the  troubles  enumerated  above  will  be  greatly  re- 
duced, if  not  entirely  eliminated. 
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TESTING  MANGANESE  STEEL  SAFES 
Protty  iiuu'li  all  slirl  lonlains  iiianf;aiioso.  Ordiiiavily,  it 
Is  to  be  vt'sarded  as  an  iiiipurlty  giving  brittloness  to  the  mass. 
But  back  In  the  latter  luii-t  of  the  nineteenth  century  It  was 
(iiscovered  that,  if  llic  manganese  content  amounted  to,  say, 
7i._.  per  cent  or  soiiietliiiig  more,  the  resulting  steel  possessed 
in  a  high  degree  tlie  valuable  property  of  toughness.  This  is, 
it  will  he  granted,  rather  a  marvelous  result.  The  ingredieui. 
which  in  a  small  percentage  produces  brittleness  gives  tough- 
ness when  in  fairly  large  proportion.  The  reason  why  this  is 
so  is  not  known,  but  the  fact  itself  is  well  ascertained. 


Pig.  1. 


Manganese  Steel  Safe  tested  by  exploding  Nitroglycerine  in  the 
Door  Joint.    Tenth  Gxploaion — 6  ounces  Nitroglycerine 


Some  have  supposed  that  manganese  steel  Is  very  hard.  It 
is  hard  but  not  excessively  so.  It  is,  no  doubt,  its  toughness 
which  has  given  it  this  reputation.  The  moderate  hardness 
combined  with  the  great  toughness  gives  it  such  a  refractory 
character  that  It  Is  practically  impossible  to  machine  it.  High 
carbon  steel  and  high-speed  steel  are  alike  unable  to  conquer 
it.  It  is  formed  to  shape  by  casting,  forging,  rolling  and 
grinding.  But  this  very  character  of  high  resistivity  to  tools 
has  made  it  a  very  valuable  material  tor  burglar-proof  safes. 
It  is  possible  to  remove  the  meial  by  a  grinding  wheel,  and 
the  writer  lately  saw  a  hole  v.hich  had  been  made  in  the  back 
of  a  manganese  steel  safe  by  .grinding.  But  the  wheel  was 
power-driven,  and  it  required  more  than  a  day  and  a  half 
to  produce  its  effect.  It  seems  practically  impossible,  there- 
fore, that  a  burglar  should  be  able  to  force  an  entrance  by 
means  of  cutting  tools,  whether  of  steel  or  emery.  How-ever, 
there  is  nitroglycerine.  There  is  no  material  known  having 
cohesive  strength  sufficient  to  resist  this  explosive.  So  we 
may  expect  that  it  will  rend  manganese  steel,  if  it  can  be 
properly  placed  to  render  it  effective. 

Experiments  along  this  line  have  lately  been  tried  with  in- 
teresting results.  The  manganese  steel  safe  of  the  Ely-Nor- 
ris  Safe  Co.,  359  Broadway,  New  York  City,  consists  essen- 
tially of  two  castings — the  body  and  the  door.  The  general 
form  of  the  whole  is  that  of  a  flattened  orange.  The  door  is 
a  kind  of  stopper  or  bung  fitting  into  its  opening,  with  a 
ground  joint.  The  inner  end  of  the  door  and  the  correspond- 
ing jiarl  nf  the  body  are  fitted  with  a  system  of  interlocking 
lugs  which  are  the  real  means  of  resistance  to  an  effort  to 
force  the  shfe.    There  are  bolts  operated  by  the  combination 


mechanism  and  the  automatic  device.  liul  their  ollice  is  mainly 
to  prevent  rotation  and  consequent  release  of  the  interlock 
of  the  lugs.  The  door,  although  it  is  a  single  casting,  con- 
sists of  a  forward  and  n-ar  part.  These  are  joined  by  con- 
necting lugs.  There  is  tliiis  left  between  the  two  parts  an 
air  space  which  is  partly 
occupied  by  the  combina- 
tion mechanism.  This  siiace 
is  the  explosion  chamber 
when  subjected  to  attack. 
There  are  two  spindles  of 
manganese  steel  which  oc- 
cupy perforations  in  the 
forward  plate.  The  fit  is  a 
ground  one.  The  joint  on 
the  face  of  the  safe  between 
door  and  body  is  ground  to 
make  the  two  surfaces  abso- 
lutely flush  when  the  safe  is 
locked.  The  obvious  method 
of  attack  is  by  way  of  this 
joint  or  those  about  the 
spindles.  In  a  test  of.  a  new 
$1,600  safe  at  the  company's 
works  ai  Perth  Amboy, 
N.  J.,  January  21,  a  point 
a  little  to  the  right  of  the 
uppermost  part  of  the  joint 
between  door  and  body  was  selected  as  the  point  of  attack. 
Without  difficulty,  an  indentation  was  made  by  means  of  sledge 
and  cold  chisel.  A  "cup"  of  putty  was  placed  in  a  suitable 
position,  and  one-half  ounce  of  nitroglycerine  discharged  with- 
out apparently  any  decided  effect.  A  second  charge  of  one 
ounce   was   then   discharged.     The   explosive   seemed   to   have 


Fig.  2.    Twelfth  Explosion— at 
Night — 7  ounces 


Pig.  3. 


Condition  of  Safe  after  Nine  Attacks  In  wblob  Nitroglycerin* 
exploded  within  the  Lock  Chamber.    Total  Explosive  used 
in  these  Nine  Attacks  GO  ounces 


had  but  little  effect.  Aiiplying  sledge  and  cold  chisel  again, 
a  third  charge,  consisting  of  one  ounce,  was  exploded.  It 
was  fairly  evident  now  that  the  joint  was  widening  on  each 
side  of  the  wedge-like  indentation  of  the  chisel.  Four  more 
charges    varying    from    one    to    two    ounces    were    then    used. 
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•After  the  last  or  seventh  discharge,  it  was  evident  that  the 
nitroglycerine  was  penetrating  to  the  explosion  chamber. 
This  was  to  be  inferred  from  the  fact  that  the  front  plate 
of  the  door  was  protruding  slightly  all  around.  Charges 
of  three,  four  and  five  ounces  were  next  exploded  succes- 
sively. The  door  was  then  observed  to  be  protruding  about 
1/16  inch  at  the  top,  perhaps  a  little  less  at  the  right. 
At  the  bottom,  the  protrusion  amounted  to  about  3/16  inch, 
on  the  left,  about  5/32  inch.  This  displacement  was  to  be 
attributed  mainly,  if  not  altogether,  to  a  stretching  of  the 
connecting  lugs,  as  the  door  itself  was  apparently  intact.  Four 
more  charges  of  seven  ounces  each  were  next  applied.  The 
door  was  then  found  to  be  out  an  amount  ranging  from  about 
3/16  to  about  1/2  inch.  A  final  charge  of  eight  ounces  was 
then  employed  with  no  especial  result. 

It  is  to  be  observed  that  even  had  the  outer  plate  of  the 
door  been  forced  off  by  stretching  the  lugs  to  the  breaking 
point,  the  safe  could  not  have  been  entered.  There  would 
still  have  been  in  the  way  a  5-inch  plate  or  plug  of  manganese 
steel  securely  held  in  position  by  the  interlocking  lugs  and 
the  bolts  of  the  automatic  time  mechanism.  It  does  not  seem 
apparent  that  a  burglar  would  have  had  an  advantageous  op- 
portunity for  attack.  No  holes  pierce  this  inner  door.  The 
only  joint  open  to  attack  is  the  5-inch  ground  taper  contact 
between  it  and  the  body.  The  exterior  plate  may  be  regarded 
as  merely  the  outer  fortification — the  main  works  are  within. 

These  experiments  show  in  a  forcible  wa^  what  a  wonder- 
ful material  manganese  steel  is.  Hardened  tool  steel  would 
probably  have  equal  capability  for  resistance  to  machining, 
but  this  would  hardly  be  accompanied  by  the  great  tenacity 
shown  here.     The  question  is  how  to  shape  it. 


MACHINE    SHOP    PRACTICE* 
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HARDENING  SMALL  BLANKING  DIBS 

By    H.  J.  BACHMANN- 

It  is  manifestly  an  unprofitable  investment  to  equip  a  manu- 
facturing establishment  with  all  the  latest  and  most  approved 
facilities  for  hardening,  if  there  are  only  a  few  pieces  to  be 
treated  occasionally.  However,  in  cases  of  this  kind,  espe- 
cially when  blanking  dies  are  to  be  hardened,  it  is  up  to  the 
diemaker  to  make  the  best  of  the  apparatus  on  hand.  With 
this  condition  in  mind,  I  will  endeavor  to  set  down  specific 
directions  which  will  invariably  give  definite  and  satisfactory 
results  if  followed  closely. 

If  a  blacksmith's  forge  is  used,  let  the  die  be  placed  in  the 
fire  with  the  cutting  face  upward.  During  the  period  of  heat- 
ing, keep  the  fresh  coal  away  from  the  die  by  surrounding 
it  on  all  sides  and  on  top  with  red  hot  cinder  coal.  When 
turning  on  the  blast,  be  careful  not  to  give  it  too  much  air. 
In  fact,  the  more  sparingly  the  blower  is  used,  the  better  are 
the  chances  of  the  steel  becoming  evenly  heated  throughout. 
Even  if  the  blast  should  be  applied  carelessly,  the  scaling  and 
oxidizing  will  be  more  prominent  on  the  bottom  of  the  die 
where  it  is  not  so  harmful.  But  most  of  all  I  wish  to  insist 
on  an  intelligent  use  of  the  blast.  Turn  it  into  the  fire  for 
about  a  minute,  then  shut  it  off  and  let  the  heat  soak  into  the 
die  insead  of  Homing  it  in.  This  is  probably  the  most  impor- 
tant point.  The  block  of  steel  must  be  evenly  saturated  with 
heat  and  kept  from  contact  with  cold  air  until  it  reaches  the 
proper  hardening  temperature.  Remember  to  blow  a  little 
and  then  stop  the  air  while  the  steel  absorbs  the  heat.  While 
the  die  is  being  heated,  prepare  a  pail  of  clean  water,  taking 
the  chill  from  it,  that  is,  heating  it  until  lukewarm.  The 
die  held  in  one  hand  with  tongs,  is  then  plunged  into  the 
water  and  kept  moving  all  the  time;  when  the  die  is  cool 
enough,  take  hold  of  it  with  the  other  hand  and  stir  the  water 
with  it  until  they  both  arrive  at  the  same  degree  of  heat.  Now 
instead  of  taking  the  die  out  of  the  water  and  reheating  it 
over  the  fire  or  letting  it  finish  cooling  in  the  air,  just  let 
the  whole  thing  stand  so  that  the  water  and  steel  will  cool 
off  together. 

The  entire  method  may  be  summed  up  as  follows.  Do  not 
shock  the  steel  by  quickly  heating  it  red  hot  or  by  plunging  it 
suddenly  into  cold  water.  Let  the  change  from  cold  steel  to 
hot  steel,  and  vice  versa,  be  a  gradual  one;  this  will  avoid 
all  cracks  and  breaks  due  to  any  abrupt  change  in  the  molecu- 
lar structure  of  the  steel. 


TOOL    GRINDING-1 

In  the  grinding  of  tools,  whether  they  are  to  be  used  for 
turning,  planing  or  boring,  there  are  three  things  of  impor- 
tance that  need  to  be  considered:  First,  the  cutting  edge  of 
the  tool  (as  viewed  from  the  top)  needs  to  be  given  a  certain 
shape;  second,  there  must  be  a  sufficient  amount  of  clear- 
ance; and  third,  tools,  with  certain  exceptions,  are  ground 
with  a  backward  slope  or  a  side  slope,  or  with  a  combination 
of  these  two  slopes  on  that  part  against  which  the  chip  bears 
when  the  tool  is  in  use. 

In  Fig.  1  a  few  of  the  different  types  of  tools  which  are 
used  in  connection  with  lathe  work  are  illustrated.  This 
illustration  also  indicates  the  meaning  of  the  various  terms  ' 
used  in  tool  grinding.  As  shown,  the  clearance  of  a  tool  Is 
the  angular  distance  o;  the  back  slope  is  represented  by  the 
angle  /3  and  the  side  slope  by  the  angle  7.  The  angle  S  for 
a  tool  without  side  slope  is  known  as  the  lip  angle  or  the 
angle  of  keenness.  When,  however,  the  tool  has  both  back 
and  side  slopes,  this  lip  angle  would  more  properly  be  the 
angle  between  the  flank  /  and  the  top  of  the  tool,  measured 
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Fig.  1.    nlustration  showing  the  Meaning  of  Terms  used  in  Tool  Grinding, 
as  applied  to  Tools  of  Different  Types 

diagonally  along  a  line  z — z.  It  will  be  seen  that  the  lines 
A — B  and  A — C  from  which  the  angles  of  clearance  and  back 
slope  are  measured,  are  parallel  with  the  top  and  sides  of  the 
tool  shank,  respectively.  For  lathe  tools,  however,  these  lines 
are  not  necessarily  located  in  this  way  when  the  tool  is  in  use, 
as  the  height  of  the  tool  point  with  relation  to  the  work 
center  determines  the  position  of  these  lines  so  that  the 
effective  angles  of  back  slope,  clearance,  and  keenness  are 
changed  as  the  tool  point  is  lowered  or  raised.  The  way  the 
position  of  the  tool  affects  these  angles  is  illustrated  on  the 
Shop  Operation  Sheet  accompanying  this  number. 

Now,  while  tools  must,  of  necessity,  be  varied  considerably 
in  shape  to  adapt  them  to  various  purposes,  there  are  certain 
underlying  principles  governing  their  shape  which  apply 
generally;  so  in  what  follows  we  shall  not  attempt  to  explain 
in  detail  just  what  the  form  of  each  tool  used  in  the  machine 
shop  should  be,  as  it  is  more  important  to  understand  how 
the  cutting  action  of  the  tool  and  its  efficiency  is  affected 
when  it  is  improperly  ground.  When  the  principle  is  under- 
stood, the  grinding  of  tools  of  various  types  and  shapes  is 
comparatively  easy. 

In  the  first  place  we  shall  consider  the  shape  or  contour 
of  the  cutting  edge  of  the  tool  as  viewed  from  the  top,  and 
then  take  up  the  question  of  clearance  and  slope.  Of  course, 
when  a  tool  is  being  ground  it  is  given  clearance  and  the 
required  shape  at  the  same  time,  but  the  different  elements 
will  be  considered  separately  to  avoid  confusion. 

The  contour  of  the  cutting  edge  depends  primarily  upon 
the  purpose  for  which  the  tool  is  intended.  For  example,  the 
tool  A,  in  Fig.  2,  w-here  a  plan  view  of  a  number  of  different 
lathe  tools  is  shown,  has  a  very  different  shape  from  that  of, 
say,  tool  D,  as  the  first  tool  is  used  for  rough  turning,  while 
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tool  D  is  Intended  tor  cutting  grooves  or  severing  a  turned 
part.  Similarly,  tool  E  Is  V-shaped  because  It  Is  used  for 
cutting  Vtlireads.  Tools  A,  B  and  C,  however,  are  regular 
turning  tools,  that  is,  they  are  all  intended  for  turning  plain 
cylindrical  surfaces,  but  the  contour  of  the  cutting  edges 
varies  considerably,  as  shown.  In  this  case  it  is  the  charac- 
ter of  the  work  and  of  the  cut  that  are  the  factors  which 
determine  the  shape.  To  Illustrate,  tool  A  Is  of  a  shape  suit- 
able for  rough  turning  large  and  rigid  work,  while  tool  B  Is 
adapted  for  smaller  and  more  liexible  parts.  The  first  tool 
is  well  shaped  for  roughing  because  experiments  have  shown 


Fiar.  2.    Plan  Vle^F  of  Lathe  Turning  and  Threading  Toola 

that  a  cutting  edge  of  a  large  radius  is  capable  of  higher 
cutting  speed  than,  could  be  used  with  a  tool  like  B,  which 
has  a  smaller  point.  This  increase  in  the  cutting  speed  is 
due  to  the  fact  that  the  tool  A  removes  a  thinner  chip  for 
a  given  feed  than  tool  B.  Therefore,  the  speed  may  be  in- 
creased without  injuring  the  cutting  edge  to  the  same  extent. 
If,  however,  tool  A  were  to  be  used  for  turning  a  long  and 
flexible  part,  chattering  would  result.  Consequently,  a  tool 
B  having  a  point  with  a  smaller  radius  would  be  preferable. 
If  not  absolutely  necessary.  The  character  of  the  work  also 
affects  the  shape  of  finishing  tools.  The  tool  shown  at  C  is 
used  for  taking  light  finishing  cuts  with  a  wide  feed,  and  a 
tool  similarly  shaped  is  also  used  for  the  same  purpose  in 
connection  with  planer  work.  Obviously,  if  the  straight  or 
flat  part  of  the  cutting  edge  is  in  line  with  the  travel  of  the 
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Flff.  3.    Planer  Tools  for  Roughing  and  Finishing  Cuta 

tool,  the  cut  will  be  smooth  and  free  from  ridges,  even  though 
the  feed  is  coarse.  But  such  a  tool  cannot  be  used  on  work 
that  Is  not  rigid,  as  chattering  would  result.  Therefore,  a 
smaller  cutting  point  and  a  reduced  feed  would  have  to  be 
€mployed.  Tools  with  broad  flat  cutting  edges  and  coarse 
feeds  are  almost  invariably  used  in  taking  finishing  cuts  in 
cast  iron,  as  this  metal  offers  less  resistance  to  cutting  than 
steel,  and   is  less  conducive  to  chattering. 

The  shape  of  a  tool  (as  viewed  from  the  top)  which  is  in- 
tended for  a  more  specific  purpose  than  regular  turning,  can 
be  largely  determined  by  simply  considering  the  tool  under 
working  conditions.  This  point  may  be  illustrated  by  the 
parting  tool  D  which,  as  previously  stated,  is  used  for  cut- 
ting grooves,  squaring  corners,  etc.  Evidently  this  tool  should 
be  widest  at  the  cutting  edge;  that  is,  the  sides  d  should 
have  a  slight  amount  of  clearance  so  that  they  will  not  bind 
as  the  tool  is  fed  into  a  groove.  As  the  tool  at  E  is  for  cut- 
ting a  V-thread,  the  angle  a  between  its  cutting  edges  must 
«qual  the  angle  between  the  sides  of  a  V-thread,  or  60  degrees. 
The  tool  Illustrated  at  F  is  for  cutting  inside  square  threads. 
In  this  case  the  width  w  should  be  made  equal  to  half  the 
pitch  of  the  thread,  and  the  sides  should  be  given  a  slight 
amount  of  side  clearance,  the  same  as  with  the  parting  tool 
D.  So  we  see  that  the  outline  of  the  tool,  as  viewed  from  the 
top,  must  conform  to  and  be  governed   by  Its  use 


Aside  from  the  question  of  the  shape  of  the  cutting  edge 
as  viewed  from  the  top,  there  remains  to  be  determined  the 
amount  of  clearance  that  the  tool  shall  have,  and  also  the 
slope  (and  its  direction)  of  the  top  of  the  tool.  By  the  top 
Is  meant  that  surface  against  which  the  chip  bears  while  It 
is  being  severed.  It  may  be  stated,  in  a  general  way,  that 
the  direction  in  which  the  top  of  the  tool  should  slope  should 
be  away  from  what  is  to  be  the  working  part  of  the  cutting 
edge.  For  example,  the  working  edge  of  a  roughing  tool  A 
(Pig.  2),  which  is  used  for  heavy  cuts,  would  be,  practically 
speaking,  between  points  a  and  b.  or  in  other  words,  most 
of  the  work  would  be  done  by  this  part  of  the  cutting  edge; 
therefore  the  top  should  slope  back  from  this  part  of  the 
edge.  Obviously,  a  tool  ground  in  this  way  will  have  both 
a  back  and  side  slope.  Similarly,  the  planer  tool  shown  at 
A  in  Fig.  3,  which  is  used  for  deep  roughing  cuts  and  does 
most  of  its  work  along  the  side  between  points  o  and  b,  should 
slope  backward  along  a  line  c.  When,  however,  most  of  the 
work  is  done  on  the  point  or  nose  of  the  tool,  as  for  example, 
w^ith  the  lathe  finishing  tool  C  (Fig.  2)  or  the  planer  finisli- 
ing  tool  B  (Fig.  3)  which  take  light  cuts,  the  slope  should 
be  back  from  the  point  or  cutting  edge  a — 6.  As  the  side  tool 
shown  in  Pig.  1  does  its  cutting  along  the  edge  o — 6,  the  top 
is  given  a  slope  back  from  this  edge  as  shown  in  the  end 
view.  This  point  should  be  kept  in  mind  when  grinding  a 
tool,  for  when  the  top  slopes  in  the  right  direction  there  is 
less  resistance  or  power  required  for  cutting.  Of  course, 
tools  for  certain  classes  of  work,  such  as  thread  tools,  or 
those  for  turning  brass  or  chilled  iron,  are  ground  flat  on 
top,  that  -is,  without  either  back  or  side  slope. 

The  effect  of  too  little  or  too  much  slope  or  clearance  and 
some  additional  points  of  a  general  character  on  the  grinding 
of  tools,  win  be  given  in  a  succeeding  installment. 

*  *     • 
ELECTRICAL    INDUSTRIES    IN    GERMANY 

In  a  paper  read  before  the  Institution  of  Electrical  Engi- 
neers in  Great  Britain,  the  electrical  industries  in  Germany 
were  interestingly  dealt  with.  The  electrical  manufacturing 
industry  in  Germany  is  at  the  present  time  almost  entirely  in 
the  hands  of  four  large  companies.  In  the  organization  of 
these  firms,  we  are  told,  an  almost  bureaucratic  rule  is  in 
force.  Each  man's  work  is  specialized  in  the  minutest  de- 
tails, each  branch  of  manufacture  has  an  organization  of  its 
own  with  its  own  drafting-room,  designing  and  clerical  staff. 
Each  type  of  motor  is  designed  and  manufactured  in  a  sep- 
arate department.  Each  firm  has  a  special  foreign  department 
dealing  exclusively  with  inquiries  from  abroad.  All  these  de- 
partments are  responsible  only  to  a  central  authority  or  ad- 
ministration. The  average  technically  educated  employe  is  of 
high  theoretical  training,  but  salaries  are  kept  low.  As  an 
example  of  the  almost  military  rule,  it  may  be  mentioned  that 
leave  of  absence  of  more  than  three  days  must  be  granted 
any  employe  by  the  central  administration.  The  most  strik- 
ing feature  of  the  shop  system  is  the  working  day.  It  con- 
sists regularly  of  eighteen  hours  work  in  two  shifts  of  nine 
hours  each,  with  only  a  flfteen-minute  interval  during  the  nine 
hours,  and  half  an  hour  between  the  two  shifts.  Thus  the 
first  shift  works  from  7  A.  M.  to  4.15  P.  M.,  while  the  second 
works  from  4.45  P.  M.  to  2  A.  M.  This  system  permits  full 
advantage  being  taken  of  the  machinery  without  working  the 
men  excessively  long  hours  and  without  the  necessity  of  pay- 
ing over-time  wages. 

*  *     * 

A  rather  peculiar  safety  device  has  recently  been  patented 
by  Mr.  Charles  F.  Pfalzgraf  of  Baltimore,  Md.,  for  preventing 
accidents  to  press  operators.  The  device  consists  of  an  ar- 
rangement attached  to  the  operator's  arm,  which,  by  means  of 
electrical  connections,  makes  it  impossible  to  trip  the  treadle 
when  the  operator's  hand  is  between  the  dies.  When  the 
device  is  properly  adjusted,  the  arm  must  be  moved  back  be- 
fore the  machine  can  be  operated.  With  due  esteem  for  all 
efforts  that  are  made  to  prevent  accidents  in  industrial  work, 
it  may,  however,  be  doubted  whether  attachments  arranged  on 
the  machine  proper  would  not  be  preferable,  To  propose  to 
connect  up  the  operator  directly  to  the  machine  seems  like 
making  him  a  part  of  it,  even  to  a  greater  extent  than  he 
already  is,  and  this  may  be  neither  expedient  nor  wise. 
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MILLING  FIXTURES  FOR  AUTOMOBILE  PARTS* 

By  E.  H.  PRATTt 

The  growth  of  the  automobile  industry  has  been  so  rapid 
that  it  has  been  found  difficult  for  most  factories  to  keep  up 
with  their  orders.  In  order  to  avoid  delays,  a  large  number 
of  companies  have  undertaken  the  manufacture  of  their  cars 
complete.  This  necessitates  the  use  of  the  most  improved  ma- 
chinery, and  also  the  designing  and  making  of  many  special 
jigs  and  fixtures  to  insure  the  greatest  possible  amount  of 
accurate  work. 


shown  in  Fig.  1.  These  castings,  as  indicated  by  the  dotted 
lines,  were  of  a  rather  peculiar  shape,  having  a  heavy  boss 
on  each  end  and  one  in  the  center  with  light  webs  connecting 
them.  It  was  necessary  that  the  faces  of  the  bosses  A  be 
milled  at  right  angles  with  a  hole  through  the  central  part  of 
the  casting.  There  was  the  usual  difference  in  the  shape  and 
size  of  these  bosses,  that  exists  In  all  castings  of  this  kind. 
Provision  was  made  for  machining  ten  at  a  time.  The  ad- 
justable jacks  C  have  swivel  heads  which  seat  themselves 
firmly  to  the  uneven  surfaces  of  the  tapered  end  bosses. 
These  jack  heads  are  of  machine  steel  and  easehardened.     The 


Fl?.  1.     Gans  Milling  Fixture  for  Castinffs  shaped  as  indicated  by  the  Dotted  Outline 


Among  the  most  important  fixtures  are  those  used  for  the 
milling  operations.  There  is  a  very  close  limit  of  variation 
allowed  on  most  milling  work,  which  in  many  cases  is  not 
more  than  one-half  thousandth  inch.  This  close  margin  is 
due  to  the  introduction  of  the  duplicate-parts  system  now  used 
by  the  leading  manufacturers.  In  most  cases  milling  opera- 
tions are  the  first  ones  performed;  therefore  the  greatest  diffi- 
culty Is  encountered  in  clamping  the  work  in  the  fixture  in 


square  bosses  D.  on  one  side  of  the  fixture,  each  have  two  set- 
screws  passing  one  above  the  other,  at  right  angles.  These 
screws  take  care  of  variations  in  the  castings  and  securely 
hold  the  bosses  in  position.  A  hole  in  the  center  of  each  cast- 
ing fits  over  a  stud  E  which  is  provided  with  a  slip  washer  B 
and  a  nut  which  aids  in  holding  the  casting  securely;  by  using 
a  large  end  mill  the  pieces  are  very  quickly  and  accurately 
machined. 
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Fig.  2.    Gang  Milling  Fixture  for  Engine  Counterweights 


such  a  way  as  to  locate  it  properly  from  the  uneven  surface  of 
the  casting  or  forging  without  springing  it. 

Some  of  the  fixtures  and  clamping  devices  used  in  one  of 
the  largest  and  best  equipped  automobile  factories  in  the  coun- 
try, which  were  designed  to  overcome  such  difficulties  are 
illustrated  and  described  herewith.  An  efficient  type  of  mill- 
ing fixture  for  holding  a  number  of  light  brass  castings   is 


*  For  previous  articles  on  this  and  similar  subjects,  see  "Automobile 
Factory  Practice''  in  the  January.  1910.  issue  of  Machinery,  engineer- 
ing edition,   and  articles  there   referred   to. 

t  Address  :  503  St.  Joseph  St..  W.,  Lansing,  Mich. 


A  milling  fixture  for  crankshaft  counterweights  and  the 
method  of  clamping  and  locating  the  work  In  the  fixture,  is 
illustrated  in  Fig.  2.  The  counterweight  A  has  circular  sides 
and  a  large  milled  opening,  as  shown  by  the  dotted  lines. 
Twelve  weights  are  placed  in  the  fixture  at  once;  these  are 
securely  held  in  position  by  one  stud  on  either  side  of  each 
counterweight,  in  conjunction  with  clamps  B,  which  are  ma- 
chined to  fit  the  curved  surface  of  the  counterweight.  These 
clamps,  one  of  which  is  Illustrated  at  the  top  of  the  engraving, 
are  machined  in  long  strips  and  are  sawed  nearly  through  at 
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inteivals  equal  to  tlie  wiiltli  of  the  counterweight,  thus  allow- 
ing oac-h  section  to  act  independently.  The  sklos  of  the  fixture 
are  made  very  rigid  to  withstand  the  outward  strain  when 
claniiiing.  The  end  view  plainly  shows  the  locating  V  in  the 
bolloni  of  the  fixture,  and  also  the  studs  and  clamps  in  posi- 
tion on  the  counterweight.  These  counterweights  are  rough 
steel  castings  which  makes  it  particularly  difficult  to  keep 
them  within  the  0.0005  inch  limit  allowed  In  the  milled  groove. 
To  get  interlocking  cutters  of  the  dimension  required,  would 


and  by  using  a  large  straddle  mill  Ijoth  faces  are  linishod 
simultaneously.  After  the  ends  have  lieen  faced,  the  hangers 
are  sent  to  the  drill  department  and  the  hole  E  is  drilled. 
Tliey  are  then  returned  to  the  milling  deiiartinent  for  the  sec- 
ond; milling  operation  which  consists  in  finishing  the  flat  sur- 
face G  I  Fig.  4)  that  fits  the  inside  of  the  frame.  As  this  Is  a 
slow  operation,  the  fixture  was  designed  to  hold  as  many 
hangers  as  could  be  placed  within  the  feed  limit  of  the  mill- 
ing machine  table.     This  fixture  is  shown  in  Fig.  4  and  the 
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Fig.  3.    Combination  Milling  and  Dirillln?  Fixture  for  Spriner-l^angers 


take  considerable  time,  therefore  an  inserted  tooth  cutter  was 
made  in  which  every  alternate  tooth  projected  ahead  of  the 
other  on  both  sides.  When  the  cutter  becomes  too  narrow,  it 
is  easily  adjusted  by  driving  one  tooth  one  way  and  the  next 
one  the  other,  and  regrinding  to  size. 

A  design  of  spring- hanger  for  an  automobile,  and  also  the 
fixture  for  milling  it,  is  illustrated  in  Fig.  5.  This  spring- 
hanger  is  a  drop  forging,  and  it  is  hollowed  out  to  accommo- 
date the  width  of  the  spring.     It  is  not  macbined  on  the  in- 


position  of  the  work  when  set  up  in  it  is  indicated  by  the 
dotted  lines.  The  hangers  are  located  by  studs  A  that  fit 
into  the  holes  previously  drilled,  and  also  by  the  milled  sur- 
face B.  After  the  hangers  are  placed  on  these  locating  studs, 
they  are  clamped  by  means  of  the  strip  C.  This  strip  is  slot- 
ted at  intervals  as  shown  in  the  detail  view  and  it  is  divided 
into  as  many  sections  as  there  are  hangers  to  be  clamped.  As 
the  set-screws  D  are  tightened,  each  section  acts  as  an  inde- 
pendent vise  jaw.     The  work   is  prevented   from  shifting  or 
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FlsT-  4.    Qanff  Fixture  In  which  Surfaces  G  of  Handera  are  milled 


aide,  but  the  ends  C  need  to  be  faced.  The  hangers  are  located 
on  the  fixture  by  the  lugs  A  over  which  they  fit,  as  indicated 
by  the  dotted  lines.  The  surfaces  of  these  lugs  are  relieved, 
as  shown,  to  ensure  accuracy  in  locating  by  the  unfinished 
surface  of  the  forging.  The  groove  B  in  the  bottom  of  the 
fixture,  Is  for  a  locating  key  which  fits  the  T-slot  In  the  mill- 
ing machine  table.  The  clamp  D,  used  on  this  fixture,  is  of 
the  type  ordinarily  employed  on  quick-acting  milling  devices. 
Both  right  and  li^ft  hangers  can  be  machitu'd  on  this  fixture, 


springing  by  the  stop-pins  E  and  the  thrust-screws  F. 

The  clamping  device  used  on  the  combination  milling  and 
drilling  fixture  shown  in  Fig.  3  is  In  common  use  on  drill 
jigs,  but  it  is  seldom  used  on  milling  fixtures.  The  work  is 
located  for  milling  by  the  same  bosses  that  are  used  for  the 
drilling  operations.  The  peculiar  shape  of  the  spring-hanger 
forging  for  which  this  fixture  Is  Intended,  Is  shown  by  the 
detail  at  A.  This  fixture  is  designed  to  mill  the  surfaces  B  of 
eight  hangers  at  a  time  by  using  large  straddle  mills.     Hush- 
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ings  C  and  D  locate  the  work  by  the  hub  ends  as  shown. 
The  hangers  are  prevented  from  shifting  by  stationary 
stop-pins  E  against  which  they  are  forced  by  lock-screws 
F.  The  bushing  plate  G  also  contains  clamping  screws  H 
which  hold  the  hangers  firmly  on  the  adjustable  studs  J,  of 
which  two  are  used  for  each  hanger.  After  these  studs  are 
adjusted  to  the  work,  they  are  held  in  place  by  lock-nuts  K. 


Fig.  5.    Fixture  for  MiUlnff  Sides  C  of  Spring-hanger 

The  bushings  C  and  D  are  provided  with  holes  of  the  same 
diameter  as  those  to  be  drilled  in  the  boss  of  the  hanger, 
and  when  the  fixture  is  not  in  use  on  the  milling  machine,  it 
can  be  used  on  the  multiple  spindle  drill  press,  thereby  form- 
ing a  combination  milling  and  drilling  fixture. 

*     *     * 

BALL  POINT  VERSUS  ANVIL  TYPE 
THREAD  MICROMETERS 

Two  forms  of  measuring  points  are  employed  in  practice  for 
comparing  the  pitch  diameters  of  threaded  work.  The  first 
and  oldest  of  these,  shown  in  Fig.  1,  is  the  method  employed 
on  the  Brown  &  Sharpe  thread  micrometer.  This  may  be 
used  for  positive  measurements,  as  well  as  tor  comparisons. 
Pigs.  2  and  3  illustrate  another  principle  of  measuring,  using 
in  the  one  case  a  ball  point  micrometer  and  in  the  other  case 
wires  of  suitable  diameter  measured  with  the  regular  microm- 
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Fig.  1.    The  Anvil  TyiA  of  Thread  Micrometer  gives  Varying  Measurements 
on  True  and  Drunken  Threads 

eter  caliper.  The  arrangement  shown  in  Figs.  1  and  3  may 
be  used  for  other  positive  measurements  or  comparisons  with 
other  threads.  The  device  shown  in  Fig.  2,  owing  to  the  tilt- 
ing of  the  micrometer  required,  should  be  used  for  compara- 
tive measurements  only  between  two  threads  of  supposedly 
the  same  exact  form. 

A  recent  experience  of  a  well-known  machine  tool  building 
firm  shows,  however,  that  the  scheme  of  Fig.  2  cannot  be  relied 
on  in  certain  cases,  even  for  comparative  measurements,  and 
the  same  holds  true  of  Fig.  3.  The  way  in  which  this  was 
discovered  brings  up  a  very  interesting  point  in  machine  tool 
construction  as  well  as  in  thread  measuring. 


This  manufacturer  bought  a  lathe  for  cutting  accurate 
threads.  It  was  provided  with  a  lead-screw  which  proved  to 
be  satisfactory  from  the  standpoint  of  the  accuracy  with  which 
it  was  cut.  A  serious  error  developed,  however,  in  its  mount- 
ing in  the  machine.  It  was  provided  with  a  loose  thrust  col- 
lar between  the  shoulder  of  the  lead-screw  and  the  face  of 
the  bearing  bracket  which  took  the  thrust  in  feeding  the 
carriage.  This  thrust  collar  unfortunately  was  very  poorly 
squared  up,  being  some  thousandths  thicker  on  one  side  than 
on  the  other.     Unfortunately  again,  the  thrust  surfaces  on  the 
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The  Only  Difference  In  Measurement  made  by  the  Ball  Point  Micro- 
meter la  due  to  the  very  Slight  Difference  in  Inclination — 
too  Slight  to  be  Appreciable 


lead-screw  and  the  bearing,  between  which  it  was  placed,  were 
also  poorly  faced,  running  out  sidewise  to  an  appreciable  ex- 
tent. As  a  result  of  this  combination  of  misfortunes  the 
lead-screw,  in  revolving,  received  an  irregular  endwise  move- 
ment resulting  from  the  varying  position  of  the  untrue  loose 
washer  between  its  untrue  thrust  surfaces.  The  machine  thus 
cut  an  irregular  drunken  thread. 
This  fact  was  brought  to  the  attention  of  the  makers  of  the 
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Pig.  3.    The  Three-tvire  Method  of  Thread  Measurement  makes  no  Distinction 
between  True  and  Drunken  Threads 

machine,  who  measured  with  the  ball  point  micrometers  a 
sample  screw  cut  by  it,  and  pronounced  it  0.  K.  The  pur- 
chaser of  the  machine^  however,  brought  out  a  measuring  tool 
of  the  type  shown  in  Fig.  1,  and  this  at  once  indicated  vary- 
ing diameters  in  different  parts  of  the  thread,  giving  evidence 
of  the  irregularities  of  which  he  complained. 

The  reason  for  this  is  evident.  The  ball  point  micrometer 
measures  the  groove  cut  by  the  thread  tool,  and  as  this  is 
always  set  at  the  same  depth  and  is  unvarying  in  shape,  the 
error  was  undetected.  The  same  conditions  are  met  with  in 
the  three-wire  method,  shown  in  Fig.  3.  The  lower  anvil 
point  in  Fig.  1,  however,  since  it  spans  the  abnormal  thread, 
instead  of  making  contact  with  the  sides  of  adjacent  threads, 
indicates  the  irregularity  by  giving  an  increased  reading  for 
the  pitch  diameter. 

This  point  of  the  accurate  squaring  of  the  thrust  surfaces 
for  precision  lead-screws  is  a  very  important  one;  and  it  is 
one  that  it  liable  to  be  neglected  by  those  who  have  given  no 
thought  to  the  matter.  We  have  been  told  by  a  man  of  wide 
experience  in  accurate  thread  cutting,  that  it  is  fully  as  diffi- 
cult and  of  fully  as  great  importance  to  mount  a  lead-screw 
properly  in  the  lathe  for  use,  as  it  is  to  cut  it  accurately  in 
the  first  place. 
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FORMULA  FOR  THE  VOLUME  OP  A  PART 
OP  A  SPHERICAL  SEGMENT 

In  the  December,  190S,  Issue  a  request  was  submitted  by 
F.  M.  S.  to  the  readers  of  Machinf.ry  for  a  formula  for  the 
volume  of  a  section  of  a  spherical  segment.  In  the  accom- 
panyhiK  illustration  the  heavy  lines  show  half  of  the  part  of 
the  segment,  the  volume  of  which  is  required.  The  method 
for  finding  a  formula  for  this  volume  Involves  a  vast  amount 
of  mathematical  work,  and  it  Is  not  possible  to  give  space 
to  the  derivation,  which  would  occupy  more  than  four  full 
pages  in  Machinery.  The  formula  for  the  volume,  however, 
Is: 

2  S  P  V  C-  —  P-       V  {SC-  —  iSr-  +  ir^)        ir'P  —  P' 

y  = + 


SPECIAL  UNIVERSAL  VISE  FOR  GANQ 
PLANING 

By   E.  H.   WEISB- 

When  it  becomes  necessary  to  machine  small,  slender  pieces 
in  quantity,  whether  the  forms  are  complicated  or  not,  it  Is 
u.sual  to  use  a  formed  cutter  for  milling  them,  the  cost  of 
which  is  defrayed  by  the  economy  which  results  from  the  use 
of  such  a  cutter  as  compared  with  hand  work.  If  the  number 
of  pieces  is  comparatively  small,  it  is  best  to  plane  them  In  a 
gang,  while  they  are  held  in  the  vise,  by  the  us&  of  a  formed 
planer  tool.    This  operation  consists  In  placing  a  number  of 
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in  which  r  =  the  volume  of  the  part  of  the  spherical  segment 


Diagram  showing  Notation  for  Formula  for  the  Volume  of  a  Part 
of  a  Spherical  Segment 

required,  which  is  twice  the  volume  of  the  section  shown  with 
heavy  lines  in  the  accompanying  illustration,  and  S,  P,  0  and 
r  are  dimensions  as  given  in  the  illustration, 
r  being,  of  course,  the  radius  of  the  sphere. 
This  formula  with  its  derivation  has  been 
worked  out  by  Mr.  R.  A.  Jewett,  of  35  Pink- 
ney  St.,  Boston,  Mass.,  and  he  does  not  think 
that  the  formula  can  be  simplified  further. 
F.  M.  S.  asked  for  the  volume  in  terms  of 
the  radius  of  the  sphere,  the  height  of  the 
segment,  and  the  distance  between  the  cen- 
tral plane  and  the  plane  passed  through 
the  segment,  this  latter  distance  being 
shown  as  P  in  the  illustration.  Of  course, 
these  values  for  the  height  of  the  segment 
could  be  substituted  in  the  formula,  but  to 
do  so  would  vastly  complicate  what  is 
already  too  complicated,  and  the  result 
would  be  an  unwieldy,  if  not  an  unmanage- 
able expression. 

The  formula  has  been  checked  by  actual 
figures  and  been  found  to  work  out  exactly. 
The  method  for  checking  Is  to  assume  some 
limiting  value  for  certain  dimensions,  so 
that  the  volume  can  also  be  calculated  by  any  of  the  general 
formulas  for  spherical  segments.  In  this  way,  if  the  two  val- 
ues obtained  by  the  two  different  formulas  prove  to  be  equal, 
the  formula  here  given  can  be  relied  upon  to  be  correct.  We 
are  reasonably  sure,  however,  that  no  one  will  use  this  for- 
mula except  in  a  case  of  dire  necessity. 


Fig.  1.    Special  Vise  for  Holding  a  Small  Number  of  Duplicate 
Pieces  on  the  Planer 

pieces  in  a  vise  and  shaping  them  all  simultaneously.  When 
the  parts  are  machined  by  this  method,  it  is  necessary  to 
strongly  clamp  them  against  each  other,  and  when  they  are 
very  small,  it  is  often  quite  difficult  to  place  the  blocking  so 
that  it  will  not  hinder  the  passage  of  the  tool.  I  make  use 
of  a  special  chuck  for  this  work  which  is  of  simple  construc- 
tion, as  may  be  seen  by  referring  to  the  accompanying  illustra- 
tions, Figs.  1  and  2. 

This  chuck  is  composed  of  a  base  A  of  channel  section, 
whose  sides  B  are  provided  with  slots  in  which  are  placed 
two  steel  rectangular  cross-pieces  C  and  D.  The  cross-piece 
D,  carries  a  screw  having  a  squared  head  which  fiits  a  wrench 
as  shown  in  Fig.  1.  This  screw  tightens  the  pieces  together 
by  bearing  on  a  pad  .or  block  similar  to  E.     It  is  possible  to 
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Pig.  2.    Elevations  and  Plau  of  the  Special  Planer  Vise 

adjust  the  height  of  cross-piece  D  to  agree  with  the  height  of 
the  work,  after  which  it  may  be  locked  in  place  by  screws  F, 
which  fit  Into  holes  O.  The  location  of  the  tightening  screw 
can,  therefore,  be  adjusted  to  any  desired  point  on  the  work. 
To  locate  the  row  of  pieces  laterally,  there  are  provided  threa 
•  Address  :  2  Rue  des  Entipprcncurs,   Paris,   France. 
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screws  H,  in  the  side  of  the  vise,  which  bear  against  a  block 
similar  to  that  shown  at  E.  These  screws  are  at  a  slight 
angle  with  the  base  of  the  vise,  as  shown,  so  that  the  pieces, 
when  clamped,  are  forced  into  contact  with  the  base  or  with 
such  blocliing  as  may  be  necessary  to  mount  them  on.  The 
four  slotted  feet  shown  permit  the  vise  to  be  securely  clamped 
to  the  table  of  the  machine  by  means  of  four  bolts. 

*     *     * 

THE  GROWTH  OF  CAST  IRON 

In  an  interesting'  paper  entitled  "The  Growth  of  Cast  Irons 
after  repeated  Heatings,"  read  before  the  Iron  and  Steel  In- 
stitute of  Great  Britain,  September,  1909,  the  authors.  Prof. 
H.  F.  Rugan  and  Prof.  H.  C.  H.  Carpenter,  report  the  results 
of  their  investigations  relating  to  the  "growth"  of  cast  iron. 
The  fact  that  certain  types  of  cast  iron  gi'ow  after  repeated 
heatings  has  long  been  familiar  to  engineers.  Cast  iron  an- 
nealing ovens  8  feet  in  length,  3  feet  in  diameter,  and  1% 
inch  in  thickness,  which  are  kept  red  hot  for  prolonged 
periods,  between  which  they  are  permitted  to  cool  off,  some- 
times grow  to  9  feet  in  length  in  the  course  of  their  use.  Cast 
iron  furnace  grates,  range  fittings,  etc..  subjected  to  alternate 
heating  and  cooling  are  also  frequently  distorted  and  some- 
times broken  from  the  same  cause.  It  has  been  demonstrated 
that  mild  steel  subjected  to  the  same  treatment  does  not 
grow,  so  that  this  quality  is  one  peculiar  to  cast  iron. 

The  principal  investigator  of  the  subject  of  the  growth  of 
cast  iron  after  repeated  heatings  was,  previous  to  the  investi- 
gations of  the  authors  of  the  paper  referred  to  above,  Mr.  A. 
E.  Outerbridge,  Jr.,  of  Philadelphia.  His  experiments  were 
reported  in  the  transactions  of  the  American  Institute  of  Min- 
ing Engineers,  1905,  Vol.  XXXV.  In  these  experiments  a  cast 
iron  bar  of  1  by  1-inch  section,  14  13/16  inches  in  length,  was 
heated  27  times  to  about  1470  degrees  F.  for  one  hour.  Dur- 
ing this  treatment  it  increased  in  size  to  leVo  inches  length 
and  lygXli/s-inch  cross-section.  This  corresponds  to  an  ex- 
pansion of  nearly  41  per  cent.  The  enlarged  bar  had,  it  was 
stated,  the  same  weight  as  the  bar  before  the  treatment. 
Twelve  additional  heatings  increased  the  dimensions  of  the 
bar  until  the  total  expansion  was  46  per  cent. 

The  experiments  of  Messrs.  Rugan  and  Carpenter  were  more 
extensive  than  those  carried  out  by  Mr.  Outerbridge,  but  in 
the  main,  there  is  a  close  agreement  in  results.  The  follow- 
ing is  a  summary  of  the  results  of  these  investigators'  experi- 
ments. The  maximum  growth  of  commercial  cast  iron  takes 
place  when  the  heating  is  continued  for  foul-  hours  at  a  time 
at  a  temperature  of  1650  degrees  F.  In  order  that  growth 
shall  take  place,  both  heating  and  cooling  are  required.  The 
growths  of  the  cast  iron  investigated  varied  between  35.2  and 
37.5  per  cent.  It  is  interesting  to  note  that  the  latter  experi- 
menters found  that  an  increase  in  weight  took  place  amount- 
ing to  from  7.S  to  8.6  per  cent.  It  is  thus  evident  that  the 
metal  took  up  gases  from  the  outside  air,  there  being  an  oxi- 
dation of  silicon  and  an  oxidation  of  carbon.  The  ends  of  a 
cast  iron  bar  grew  more  rapidly  than  the  middle  parts,  which 
is  readily  explained  by  the  fact  that  they  expose  more  sur- 
face to  the  penetrating  gases.  The  investigators,  therefore, 
came  to  the  conclusion  that  the  influence  of  gases  on  the 
growth  of  cast  iron  is  very  important,  and  one  test  piece 
which  grew  very  decidedly  in  a  muffle  furnace  not  only  did 
not  grow  when  heated  in  a  vacuum,  but  it  actually  contracted 
0.04  per  cent.  This  would  partly  explain  why  Mr.  Outer- 
bridge's  experiments  did  not  show  an  increase  in  weight,  as 
he  enclosed  his  samples  in  an  iron  pipe  closed  at  the  ends 
with  clay  in  order  to  prevent  scaling;  consequently  there  were 
practically  no  gases  to  be  absorbed  by  the  heated  iron.  On 
the  other  hand,  this  does  not  seem  to  explain  satisfactorily 
the  fact  that  his  samples  Increased  in  size  nevertheless. 

In  constructions  where  the  growth  of  cast  iron  is  objection- 
able, white  irons  should  be  used  instead  of  gray;  the  most 
suitable  composition  appears  to  be  an  iron  with  about  three 
per  cent  of  carbon  that  has  as  few  impurities  as  possible. 
As  to  the  impurities,  silicon  is  the  most  objectionable  and  it 
should  not  exceed  0.2  to  0.3  per  cent.  The  only  objection  to 
using  white  iron  for  such  purposes  as  annealing  ovens,  etc., 
would  be  that  it  might  crack  when  heated,  but  this  difficulty 
might  be  obviated  by  modifying  the  design. 


MOMENT  OF  INERTIA  OF  BUILT-UP  SECTIONS 

By   JAMES  A.   BROWN 

The  usual  method  of  calculating  the  moment  of  inertia  of 
a  built-up  section  involves  the  calculations  of  the  moment  of 
inertia  for  each  element  of  the  section  about  its  own  neutral 
axis,  and  the  transferring  of  this  rnoment  of  inertia  to  the 
previously  found  neutral  axis  of  the  whole  built-up  section. 
A  much  simpler  method  which  can  be  used  in  the  case  of  any 
section  which  can  be 
divided  into  rectangu- 
lar elements  bounded 
by  lines  parallel  and 
perpendicular  to  the 
neutral  axis,  is  the 
so  -  called  tabular 
method  based  upon 
the   formula: 

ft  (7i,=— 7i') 

1  = ■ 

o 

in   which   1  =  the  mo- 
ment of  inertia  about  ^'^-  ^ 
axis  DE,  Fig.  1,  and  6,  h  and  7t,  are  dimensions  as  given  in 
the  same  illustration.    This  method  is  given  in  Alexander  and 
Thompson's  "Elementary  Applied  Mechanics." 

The  method  may  be  illustrated  by  applying  it  to  the  section 
shown  in  an  article  in  the  January  issue  of  Machinery,  en- 
titled "To  Calculate  the  Deflection  of  a  Special  Steel  Section." 
This  section  is  reproduced  in  Fig.  2,  and  for  simplicity  of  cal- 
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Fig.  2 


Fig.  3 


culation  shown  "massed"  in  Fig.  3.  The  calculation  may  then 
be  tabulated  as  shown  in  the  accompanying  table.  The  dis- 
tance from  the  axis  DE  to  the  neutral  axis  xx  (which  will  be 
designated  as  d)  is  found  by  dividing  the  sum  of  the  geo- 
metrical momenta  by  the  area.  The  moment  of  inertia  about 
the  neutral  axis  is  then  found  in  the  usual  way  by  subtracting 
the  area  multiplied  by  d-  from  the  moment  of  inertia  about 
the  axis  DE.  The  slight  differences  in  the  results  from  those 
given  in  the  article  in  the  January  issue  previously  referred 
to  are  due  to  the  use  of  a  5-inch  slide  rule  in  the  present  cal- 
culations. 


TABtTLATED 

CALCCIiATION  OP 

MOMENT  OP  INERTIA 

Sec- 
tion 

Breadth 
b 

HeiRht 
li 

Area 

If 

Moment 

/;= 

/about  axis 

DE 
b(/i,'     Ji'\ 

2 

3 

A 

B 

c 

1.500 
0.531 
0.219 

0.135 
0.625 
1.500 

0.187 

0.266 
0.191 

0.016 
0.391 
3.250 

0.012 
0.100 
0.203 

0.003 
0.344 
3.375 

0.001 
0.043 
0.238 

A 

=  0.644 

M 

=  0.315 

Id 

?  =  0.273 

M        0.315 

Distance  d  from  DE  to  xx^  —  = =  0.49. 

A        0.644 

Moment  of  inertia   of  whole  section   with   reference  to  its 

neutral  axis: 

7„  =7B£  —  Arf=  =  0.272  — 0.644  X  0.49^  =  0.117. 


*  Address :  Holmesburg,  Philadelphia,  Pa. 


LETTERS   ON   PRACTICAL  SUBJECTS 

Articles  contributed  to  MAoaiNEBY.with  the  expectation  of  payment  must  be  submitted  exclusively 


EXPERIMENTS  WITH  AUTOMATIC  SCREW 
MACHINE  PEED-FINGERS 

Whfii  r.ailiiiK  my  November  MAriu.NMaiY  I  was  most  inter- 
ested in  I  lie  "Dent's  for  Screw  Machine  Operators"  by  Mr. 
Paul  W.  Abbott,  and  the  one  that  attracted  my  attention  the 
most  was  "Don't  let  the  first  few  pieces  go  by  without  looking 
to  see  if  the  feed-flnger  Is  scratching  the  work."  Now  I 
wonder  if  the  writers  of  "Dent's"  ever  realize  what  it  means 
to  attempt  to  follow  out  their  suggestions  and  then  not  alto- 
gether succeed  in  attaining  the  object   in  view. 
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SPIRAL  SPRING  SOLDERED 
TO  TUBE . 


SPLIT  CONE  THAT  RELEASES 
ON  BACK  STROKE 
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Flga.  1  to  5.    Various  Types  of  Peed-fingers  designed  to  prevent 
Scratching  ttie  StoclE 

The  superintendent  of  a  large  factory  once  decided  on  the 
particular  don't  mentioned.  He  argued  that  to  get  closely- 
rolled  bright  stock  and  then  mark  or  scratch  it  on  the  un- 
turned parts  was  foolishness,  so  we  had  to  get  busy.  To  begin 
with,  there  w-as  no  thought  of  discarding  the  feed-finger  and 
feed-tube  for  any  other  manner  of  feeding,  as  this  method 
has  many  decided  advantages  peculiar  to  itself,  not  the  least 
being  that  there  is  alw^ays  a  full  chuck  length  of  material 
left  in  the  chuck  when  the  feed-finger  has  parted  with  the 
last  part  of  the  bar,  and  there  is  also  a  minimum  length  of 
scrap. 

When  various  makers  were  approached,  they  could  suggest 
nothing  that  did  not  decrease  the  machine's  capacity,  such  as 
making  a   1-inch   machine   into   a   %-inch   machine,   etc.,   and 
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Pig.  6     lllustrallon  showing  on  an  Exaggerated   Scale  the  Relative  Positions 
of  Stock  and  Chuck  when  Feed-finger  Buahlngs  are  out  of  Line 

indeed,  the  lack  of  space  often  cripples  many  of  the  devices 
which  one  immediately  thinks  of  for  this  special  operation. 

We  tried  hardening  and  lapping  the  fingers  and  nicely 
rounding  the  backs  of  them,  but  while  the  results  were  better, 
they  were  far  from  satisfactory.  The  tinning  of  the. fingers 
was  then  tried  but  this  method  was  also  unsatisfactory.  Bab- 
bitted fingers,  such  as  shown  in  Fig.  1,  were  then  used,  but 
these  were  constantly  being  enlarged  by  the  new  bars  and 
relining  was  frequent. 

Fingers  such  as  shown  in  Figs.  2  and  ?,  were  next  tried,  but 
the  faults  were  numerous  and  the  up-keep  large,  so  these  de- 
signs were  also  discarded.  The  design  of  Fig.  4  was  then  made 
and  while  It  proved  to  be  a  useful  type  of  finger.  It  had  the 


disadvantage  that  when  feeding  up  to  a  stop  with  a  slight 
overfeed,  it  locked  itself  and  caused  the  heating  of  the  feed- 
tube;  where  It  can  be  applied,  however,  for  open  feeding,  it  is 
very   useful. 

Solid  bronze  fingers  were  tried  but  these  were  rejected  on 
the  score  of  expense  and  also  because  they  have  little  spring 
tension.  Bronze  bushings  were  next  used  and  they,  if  any- 
thing, proved  the  best,  but  they  left  a  lot  to  contend  with. 
These  fingers  were  made  as  shown  in  Fig.  .5.  The  bushing 
was  soldered  in  solid  and  then  pinned  in  position  so  that  in- 
troducing new  bars  would  not  knock  it  out.  When  the  bush- 
ing was  soldered  in  position  it  was  placed  in  a  little  fixture 
and  drilled  to  a  suitable  size;  it  was  found  necessary  to  do 
this  as  the  bushings  were  sometimes  placed  in  the  tubes  out 
of  line,  consequently  the  bar  was  fed  forward  out  of  line  with 
the  machine,  as  illustrated  on  an  exaggerated  scale  in  Fig.  6, 
thus  putting  extra  work  on  the  chuck  and  quickly  undermin- 
ing its  accuracy. 

As  can  be  seen,  this  Don't  caused  considerable  trouble  and 
I  should  like  to  know  if  anyone  else  has  had  any  particular 
experience  with  this  special  Don't.  No  doubt  Mr.  Abbott  has 
some  ready  means  of  overcoming  this  trouble,  inasmuch  as 
he  makes  special  reference  to  it  in  his  interesting  article. 

J.  S. 


PLATE  LOCATING  FIXTURE  FOR  DRILL  PRESS 

A  useful  fixture  for  the  drill  press,  that  is  used  for  locating 
steel  plates,  etc.,  that  are  to  be  drilled,  is  illustrated  by  the  ac- 
companying sketch.    This  fixture  does  away  with  the  operation 
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Fixture  for  Locating  Plates  on  the  Drill  Press 

of  laying  out  each  hole  preparatory  to  drilling.  If  a  number  of 
plates  are  to  be  drilled  in  the  manner  illustrated,  the  corner 
of  one  plate  is  first  laid  out  and  the  hole  drilled;  the  drill 
is  not  removed  from  the  hole  until  the  fixture  A,  which  has 
been  previously  notched  as  shown,  is  brought  against  the  plate 
B  and  is  fastened  to  the  table  of  the  drill  press  by  two  bolts 
which  pass  through  the  holes  C.  The  fixture  is  then  ready  for 
use,  and  it  will  locate  the  plates  for  the  rest  of  the  holes  by 
simply  inserting  them  in  the  locating  notch. 

I  do  not  claim  that  this  fixture  will  enable  all  the  holes  to 
be  drilled  with  extreme  accuracy  as  to  distance,  etc.;  it  is, 
however,  a  useful  and  time-saving  fixture  that  I  have  often 
seen  used  with  good  results  upon  many  ordinary  jobs  for 
which  extreme  accuracy  was  not  essential. 

C.  F.  Emerson 


DIAGRAM  FOR  GOTHIC    LETTERS 
AND  FIGURES 

A  diagram  giving  the  proportions  of  Gothic  letters  and 
figures,  is  shown  in  the  accompanying  engraving.  The  sys- 
tem is  so  simple  that  the  diagram  is  self-explanatory.  By  its 
aid  Gothic  letters  and  figures  of  any  size  may  be  rapidly, 
drawn    by   means   of   ordinary    instruments.     In    some   cases. 
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appearance  has  been  sacrificed  to  ease  of  construction,  but 
tlie  dominant  consideration  throughout  has  been  absolute 
legibility.  Many  such  systems  of  lettering  have  been  pre- 
pared, some  of  which  possess  considerable  artistic  elegance, 
but  none  state  with  clearness  the  actual  dimensions  employed 
and,  consequently,  the  construction  of  the  letters  is  difficult. 
It  was,  therefore,  decided  to  evolve  a  perfectly  definite  system 
of  proportions.  This  system  has  been  used  for  5/16-inch  let- 
ters on  a  drawing  requiring  unusual  care,  and    also  for  paint- 


clamps  are  rounded,  the  bearing  that  the  work  has  in  the 
V's  will  result  in  bending  it.  In  Fig.  2  an  improved  design  is 
shown.  The  clamps  are  pointed  instead  of  rounded,  and  the 
work  rests  on  points  instead  of  Vs,  and  for  this  reason  it  is 
not  distorted  by  clamping. 

It  is  obvious  (but  often  ignored),  that  if  a  rough  casting 
is  clamped  onto  a  flat  surface  it  will  be  bent. 

The  vital  difference,  therefore,  in  the  two  designs,  is  that 
one  clamps  on  surfaces  and  the  other  on  points.    When  the 
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Diagram  gi\-lng  Proportions  for  Gothic  Letters  or  Figures  of  Any  Size 


ers'  Stencils  fifty  inches  high.  In  both  these  extreme  cases, 
and  for  many  intermediate  cases,  the  system  has  been  found 
satisfactory  to  all  concerned.  Carington  C.  Cabiss 

London,  Ontario. 


CLAMPING  LONG  AND  SLENDER  WORK 

Good  examples  of  both  correct  and  incorrect  methods  of 
clamping  a  long,  slender  and  rough  casting  are  illustrated  in 
the  two  fixture  designs  shown  In  the  accompanying  illustra- 
tion. The  piece  to  be  milled,  which  is  made  of  cast  iron.  Is 
shown  at  A  in   the   drawing.     It  requires   a  flat   surface   on 


job  is  clamped  as  shown  in  Fig.  1,  it  is  held  at  each  end  by 
four  points,  that  is,  between  two  clamps  and  the  two  sides 
of  the  V,  while  in  Fig.  2  it  is  in  contact  with  only  three 
points.  One  other  important  feature  is  that  the  points  are 
all  in  line  with  each  other,  making  it  impossible  to  bend  the 
work.  O.  R.  Barrett 

Luton,   Bedfordshire,  England. 


DESIGN  OP  TOOL  CHESTS  AND  CASES 
In  the  December  number  of  Machinery  there  appears  a  sug- 
gestion by  Mr.  J.  F.  Winchester  on  the  design  of  cases  for 


Figs.  1  and  2.    Ttvo  Fixture  Designs  Illustrating  Incorrect  and  Correct  Methods  of  Clamping  Slender  Work 


top  and  two  slots  that  must  be  milled  straight,  with  only 
0.0015  inch  limit  sideways.  This  is  done  in  one  cut  with  a 
gang  cutter  C.  Four  of  the  pieces  are  milled  at  the  same  time, 
but  there  is  no  reason  why  more  than  four  could  not  be  done 
at  once,'  providing  the  milling  machine  table  is  wide  enough. 
In  Fig.  1  is  illustrated  a  design  of  fixture  for  holding  the 
work  that  is  faulty.  It  will  be  seen  that  the  clamps  are 
rounded  at  B  and  that  the  work  rests  in  V's,  but  although  the 


small  tools.  As  I  am  constantly  on  the  road  erecting  textile 
machinery  for  a  large  English  concern,  I  have  had  an  excellent 
opportunity  of  finding  out  what  is  most  needed  in  this  direc- 
tion. I  obtained  from  one  of  your  advertisers  (Lyon  Metallic 
Mfg.  Co.)  a  steel  machinist's  toolbox,  the  weight  of  which  is 
much  less  than  that  of  a  wooden  one  of  the  same  size.  When 
all  the  cases  for  micrometers,  etc.,  were  replaced  by  thin 
leather  ones,  which  in  my  opinion  answer  the  purpose  much 
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better  than  the  morocco  cases  that  usually  come  with  such 
tools,  there  was  lots  of  room  In  the  steel  box  and  a  great  re- 
duction In  weight,  which  was  important  as  I  had  continually 
to  pay  for  the  weight.  I  have  been  trying  for  some  time  to 
get  a  steel  box  for  the  heavier  erecting  tools,  as  wooden  boxes, 
even  when  heavily  banded,  are  constantly  being  split,  to  say 
nothing  of  the  extra  charges  for  weight.  J.  A.  Calioss 

Providence,  R.  I. 


FINDING  THE  RADIUS  OR  SHAPE  OP 
IRREGULAR  PARTS 

Mechanics  in  the  various  trades  often  find  It  necessary  to 
obtain  the  radius  or  shape  of  irregular  parts  of  machinery  or 
patterns,  thus  making  the  use  of  templets  necessary.  Mak- 
ing templets,  even  when  they  are  made  from  wood  or  card- 
board, takes  a  great  deal  of  time,  and  in  many  instances  It  is 
Inconvenient  to  get  at  the  work.  For  tool,  punch  or  die  work, 
metal  templets  are,  of  course,  necessary.  When  great  accu- 
racy is  not  required,  I  have  a  method  of  obtaining  irregular 
shapes  which  has  proved  satisfactory,  and  which  will,  doubt- 
less, be  of  Interest  to  many  readers  of  Machinery.  The  shape 
of  irregular  parts  may  be  easily  obtained  by  the  use  of  a 
piece  of  %  Inch  soft  solder  wire.  This  wire  is  bent  to  con- 
form to  the  shape  of  the  work,  but  before  this  Is  done,  it 
should  be  straightened  and  all  small  kinks  that  may  be  in  it 
from  previous  use,  removed.     The  wire  is  then  formed  to  the 


level  for  this  work,  but  such  a  level  can  only  be  applied 
when  drilling  a  horizontal  hole,  without  special  arrange- 
ments, and  even  when  the  drill  Is  in  a  horizontal  position,  the 
use  of  such  a  level  is  often  impossible  as  some  motors  do  not 
have  a  surface  that  is  parallel  to  the  drill,  for  leveling.  In 
addition,  when  the  motor  is  in  action,  both  hands  are  required 
for  holding  the  motor  and  feeding  the  drill.  Therefore  the 
level  must  be  dispensed  with  and  the  position  of  the  drill 
guessed  at. 

The  level  should  be  furnished  by  the  maker  of  the  motor, 
and  the  latter  should  have  a  face  on  the  body  parallel  to  the 


muatratlona  showing  the  us©  of  Soft  Solder  Wire  for  obtainin^f 
Radii  on  Locomotive  Steam  Pipe 

shape  of  the  work  with  the  end  of  a  stick,  such  as  shown  in 
Fig.  1.  When  it  is  well  formed  and  lies  evenly  it  should  be 
removed  and  laid  on  a  flat  board;  then,  by  adjusting  a  pair  of 
dividers  until  one  point  follows  that  part  of  the  wire  which 
was  in  contact  with  the  work,  the  radius  may  be  ascertained. 
Fig.  2  illustrates  the  application  of  the  wire  to  a  locomotive 
steam  pipe  which  has  many  different  radii,  and  irregular 
shapes  that  would  be  difficult  to  measure,  especially  with  the 
pipe  in  place.  This  illustration  also  shows  a  very  convenient 
way  to  get  the  inner  radii.  Two  pieces  of  wood  are  held 
with  one  hand,  as  shown,  and  the  dividers  are  held  with 
the  other,  one  point  resting  on  the  wooden  support,  while  the 
other  is  adjusted  to  the  correct  radius.  Fig.  3  shows  the 
method  of  using  the  wire  to  get  the  radius  on  the  cross-section 
of  the  steam  pipe,  which  usually  varies  from  end  to  end. 
Chicago,  111.  C.  V.  Fhisk 


NEED  OF  A  LEVEL  ON  THE  MOTOR  DRILL 

It  is  time  that  a  level  was  applied  to  the  motor  drill;  at 
least,  one  similar  to  the  kind  used  on  a  combination  square 
which  would  not  cost  the  maker  much  and  would  be  appre- 
ciated when  drilling  horizontal  or  angular  holes.  The  level 
shown  in  the  illustration  would  be  a  convenient  form,  and 
It  would  enable  the  drilling  of  holes  to  any  angle  by  setting 
the  protractor  to  the  angle  required  and  then  holding  the 
level  horizontal  while  drilling.  The  hole  would  then  be  at  a 
corresponding  angle  and  It  would  not  be  necessary  to  have 
Bomeone  to  help  keep  the  drill  straight.     1  have  used  a  loose 


Level  and  Protractor  for  the  Motor  Drill 

drill  center  line,  and  two  thumbscrews  for  holding  the  level 
so  that  it  may  be  easily  put  on  or  removed. 

I  hope  that  this  article  will  be  read  by  both  the  makers  and 
users  of  motor  drills.  It  is,  of  course,  very  important  to 
hold  the  motor  as  straight  as  possible  when  drilling,  as  side 
movements  cause  friction  which  not  only  requires  more  energy, 
but  endangers  the  motor  and  temper  of  the  drill,  besides 
making  the  hole  large  or  elliptical.  Many  broken  drills  are 
the  result  of  this  lateral  movement  when  drilling,  which 
could  be  avoided  by  the  level  attachment.  A.  Nielsen 

Cleveland,  Ohio. 


REPAIR  JOB  ON  AN  ALTERNATOR 
The  burning  of  a  collector  ring  on  three-phase  rotary  field 
alternator  supplying  current  to  individual  motors,  forced  a  tie- 
up  in  a  factory  putting  out  a  food  product  which  was  highly 
perishable.     Owing  to  the   nature  of  the  output  and  the   in- 
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Diagram  abowlncr  Temporary  Repair  of  an  Alternator  with  a  Burned  Rlns 

ability  of  the  engineer  to  temporarily  repair  the  alternator 
until  a  new  ring  could  be  cast,  or  one  secured  from  the  mak- 
ers, a  highly  developed  case  of  uneasiness  attacked  the  man- 
agement that  was  not  rellev(d  until  a  smart  machinist  made 
a  suggestion,  which  he  was  allowed  to  carry  out.  His  scheme, 
as  sinipio  as  it  was  successful,  is  sliowii  by  the  accompanying 
engraving. 
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The  brush  was  first  removed  from  contact  with  the  burned 
ring.  Then  by  setting  the  brush  in  a  temporary  holder,  so 
that  it  was  in  contact  with  the  shaft  to  which  a  lead  from 
the  burned  ring  had  been  soldered,  the  exciter  circuit  was 
closed.  This  completed  the  job,  and  in  less  than  two  hours 
the  machine  was  again  running,  which  it  continued  to  do 
until  the  arrival  of  a  new  ring  from  the  factory.  So,  what  at 
first  seemed  to  be  a  serious  breakdown  and  loss,  resulted  sim- 
ply in  a  slight  delay.  Donald  A.  Hampso>- 

Middletown,   N.  Y. 


ADDING,  SUBTRACTING  AND  DIVIDING 
FRACTIONS 
In  making  half-size  drawings,  it  is  often  necessary  to  divide 
odd  fractions  by  2.  I  make  use  of  the  following  method: 
Divide  the  whole  number  by  2;  discard  the  %;  add  the 
numerator  and  denominator  together  and  double  the  de- 
nominator. 

Example:    Divide  1.5"'s  by  2.     The  half  of  the  whole  number 


so  carry  the  1  and  add  the  units  which  makes  ISVi-  This  can 
also  he  changed  by  subtracting  7/16  from  1  =  9/16  and  then 
subtracting   that    from    13/16  =  %. 

For  subtraction,  this  method  is  reversed. 

Example:  Subtract  6  13/16  from  9  7/16.  Add  the  difference 
between  13/16  and  1  to  7/16  =  5/8;  carry  the  1,  and  add  6  =  7; 
7  from  9  =  2,  and  2  plus  %=the  difference  between  the  two 
numbers. 

I  have  never  seen  the  foregoing  methods  published;  nor 
have  I  come  across  anyone  who  has  used' them,  but  I  find 
them  to  be  a  great  help  to  me.  Feaxk  W.  Holcomb 

Cincinnati,  Ohio. 


is  7%!,  and  discarding  the  %  we  have  7;  the  numerator  added 
to  the  denominator  =  15;  and  the  denominator  doubled  equals 
16,  giving  a  total  of  7  15/16.  By  this  method  it  is  very  easy 
to  do  this  mentally. 

Here  is  another  method  for  adding  and  subtracting  frac- 
tions: 

Example:  Add  9  13/16  and  6  7/16.  Subtract  the  difference 
between  13/16  and  1=  3/16;  subtract  the  3/16  from  7/16 
which  is  %.    13/16  and  7/16  added  together  gives  more  than  1 


LAYING-OUT  AND  DEVELOPING  THE  SHEETS 
FOR  STEEL  SPOUTS 

It  might  perplex  one,  who  had  not  done  similar  work,  to 
lay  out  and  develop  the  sheets  for  a  steel  spout  such  as  is 
shown  in  Figs.  1  and  2  of  the  accompanying  engraving  ( in 
which  a.  h.  r.  (l*e.  and  /  are  the  given  dimensions))  on  account 

of  the  fact  that  the  true 
lengths  of  and  the  true 
angles  between  the  vari- 
ous parts  have  to  be  ob- 
tained before  the  sheets 
can  be  developed.  How- 
ever, the  task  is  not  as 
complicated  as  it  might 
at  first  appear,  as  it  is 
only  necessary  to  work 
with  the  center  lines.  In 
the  illustrations,  the  cen- 
ter lines  are  shown  heavy 
and  the  spout  parts  are 
drawn  in  around  them 
merely  to  better  illus- 
trate the  principles  in- 
volved. 

Having  drawn  the 
views  shown  in  Figs.  1 
and  2,  draw  Fig.  3  mak- 
ing c'  =  c,  b'^h.  and 
a'=^a;  then  m.  will  be 
the  true  angle  between 
the  pieces  B  and  C.  and 
i  will  be  the  true  length 
of  piece  B.  Next  draw 
the  view.  Fig.  4,  making 
g'  =  g;  then  I  will  be  the 
angle  made  by  the  center 
lines  of  pieces  A  and  C 
when  looking  directly 
along  the  center  line  of 
piece  B.  Draw  the  view 
Fig.  5,  making  j'  =  j, 
i'  =  i,  and  W  =  li ;  then 
k  will  be  the  true  angle 
between  the  pieces  A  and 
B.  Draw  the  view  Fig. 
6,  making  d'  =  d,  and  n 
will  be  the  angle  made 
by  the  major  axis  of  face 
q  and  the  center  line  of 
piece  B  when  looking  di- 
rectly along  the  center 
line  of  piece  A. 

To    determine    the 

shapes  of  the  flat  sheets 

r,  i"  ■=■ 


Method  of  Laying-out  and  Developing  the  Sheets  of  an  Angular  Spout 

at  the  different  joints,  draw  A',  B'  and  C,  making  r" 

k  m 

i  and   c"  =  c.     Make  angle  o'^o,  k'  =  —  and  ?«'  =  —.     De 


2  2 

velop  the  sheets  in  the  ordinary  way,  as  shown,  making  s  = 

n  I 

y  TT.  f^s  and  M  =  s . 

360  360 

If  a  lap  joint  is  to  be  used,  allowance  must,  of  course,  be 


March,  I'JIO 


MACHINERY 


.■)71 


nuulo  for  it.  Tlie  sheets  as  shown  should  havi'  their  edges 
rolled  up  from  the  plaue  of  I  lie  pa'ier.  When  assembling  the 
spouts,  points  u\  and  w',  and  x  and  x',  should  be  brought  to- 
gether. The  connections  may  be  made  with  llanges  as  shown 
in  Fig.  7.  Ciias.  E.  Evans 

Aurora,  111. 


TEST  INDICATOR 

The  test  indicator  shown  In  the  line  engravings,  Figs.  1 
and  2,  was  originally  designed  for  very  accurate  bench-lathe 
woric,   but    it    has    since   proved    to   be   a   handy   tool   for   all 


Fig.  1.    Test  Indicator  for  Accurate  "Work 

kinds  of  worlc  requiring  accuracy.  It  is  made  so  that  it  multi- 
plies the  errors  in  the  work  120  times,  or  In  other  words,  an 
error  of  0.001  inch  will  show  about  %  inch  on  the  graduated 
scale.  It  will  be  noticed  that  the  graduations  extend  from  the 
zero  at  the  center  towards  each  side,  so  that  both  positive  and 
negative  errors  are  thus  Indicated.  The  design  of  the  Indi- 
cator can  be  easily  seen  by  a  study  of  Figs.  1  and  2.  It  con- 
sists principally  of  a  body  A  made  of  tool  steel  and  two  lev- 
ers and  studs.  The  former  is  provided  with  two  tapped  holes, 
one  on  the  under  side  and  one  on  the  front  side.  These  holes 
are  intended  for  studs  by  means  of  which  the  test  Indicator 
proper  may  be  held  to  holders  of  different  types.  Examples 
of  two  kinds  of  holders  are  shown  in  the  illustrations.  The 
indicating  device  itself  consists  practically  of  only  two  thin 
levers,  one  of  which  is  provided  with  a  pointer  indicating  on 
a  graduated  scale  as  shown.  The  scale,  of  course.  Is  graduated 
after  the  device  is  made,  so  that  the  graduations  are  exactly 
true.  The  points  are  made  In  disk  form  as  shown  in  Figs. 
1   and  2,  but  points  of  other  shapes  can,  of  course,  be  used 
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P'lgr.  2.    Test  Indicator  In  use  for  Setting  up  Work  on  the  Faceplate 

if  preferred.  Fig.  2  illustrates  the  use  of  the  indicator  In 
lining  up  work  on  the  faceplate  of  a  lathe.  A  number  of  dif- 
ferent attachments  may  be  made  and  used  for  special  pur- 
poses,  and    holders   of   different    kinds   can    be  adopted.       By 


means  of  these  accessories  tlu^  indicator  may  be  used  on 
nearly  all  classes  of  work  requiring  a  high  degree  of  accu- 
racy. 

The  uses  of  the  tool  will  easily  suggest  themselves.  A  few 
jobs  on  which  the  writer  has  used  it  are  for  testing  the  lead 
of  an  engine  lathe  lead-screw,  comparing  It  with  a  master 
thread  plug;  locating  buttons  in  making  drill  jigs  on  the 
iiiilling  machine;  truing  up  work  held  on  the  faceplate  of 
the  lathe,  indicating  either  by  a  hole  already  bored,  a  center, 
or  the  outside  of  the  work.  A.  L.  Monbad 

Kast  Hartford,  Conn. 


DEEP  HOLE  CALIPERS 
There  has  been  considerable  written  of  late  on  the  subject 
of  deep-hole  calipers,  and  after  studying  the  ones  described 
in  these  columns,  I  have  concluded  that  the  type  used  at  the 
Olds  Motor  Works  is  far  more  sensitive  and  accurate.  These 
calipers  indicate  measurements  within  0.001  of  an  Inch,  and 
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Assembled  and  Detailed  Views  of  a  Deep  Hole  Caliper  for 
Testlngr  Gas  Engflne  Cylinders 

they  are  used  In  our  factory  to  test  the  size  and  alignment  of 
the  bore  of  gas-engine  cylinders.  As  the  variation  allowed  is 
but  0.001  it  Is  essential  that  the  calipers  be  well  made  to 
insure  a  long  life  and  unimpaired  accuracy.  This,  of  course, 
makes  the  first  cost  considerable,  but  when  the  calipers  are 
once  finished  they  will  last  a  litetinie. 

These  calipers  consist  principally  of  a  body  A.  a  fixed  anvil 
B,  and  a  movable  anvil  C  which  is  connected  with  pointer  D. 
The  movement  of  this  pointer  along  the  graduated  scale 
shown,  indicates  the  variations  in  the  cylinder  diameters.  To 
Insure  accuracy  when  the  calipers  are  used  by  Inexperienced 
hands,  a  guide  E  is  used  which  fits  the  bore  of  the  cylinder, 
as  shown,  and  through  which  the  outer  end  of  the  caliper 
passes.  This  guide  so  locales  the  cnliiiers  that  the  axes  of 
the    anvils    intersect    (he    axis    of    tlii'    cylinder    and    an'    at 
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right  angles  to  it.  Care  is  taken  to  have  that  part  of  the 
guide  which  enters  the  cylinder  a  very  accurate  fit.  The 
ways  into  which  the  caliper  body  slide  are  carefully  scraped 
to  a  perfect  bearing. 

The  body  of  this  caliper  is  a  steel  forging  that  is  propor- 
tioned, of  course,  according  to  the  size  of  the  caliper.  The 
anvil  e  is  a  sliding  fit  in  a  reamed  hole  in  the  cylindrical  boss 
shown.  The  oposite  anvil  B  is  provided  with  a  fine  thread  so 
that  it  may  be  adjusted  when  the  calipers 
are  being  set  to  the  size  for  which  they 
were  designed.  A  hexagon  lock-nut  holds 
this  anvil  securely  in  place  after  it  is  set 
in  the  desired  position.  Of  course  the  cali- 
per and  guide  are  made  for  a  specified  size 
of  hole. 

To  determine  the  spacing  of  the  gradu- 
ation lines,  an  outside  micrometer  was  set 
to  the  required  dimension,  and  vfas  made 
to  bear  heavily  enough  upon  the  movable 
anvil  to  bring  the  indicator  hand  to  the 
center  line.  The  threaded  anvil  was  then 
screwed  in  or  out  until  it  came  into  proper 
contact  with  the  anvil  of  the  outside  mi- 
crometer. It  was  then  found  that  the  point 
of  the  indicator  hand  had  a  movement  of 
1/50  inch,  for  a  movement  of  0.001  inch  of 
the  anvil.  The  caliper  body  was  then  securely 
fastened  to  an  angle-plate  and  the  graduation  lines  were  put 
on  with  a  height  gage.  The  large  hole  at  the  upper  end  of 
the  caliper  body  affords  a  hand  hole  that  makes  it  more  con- 
venient to  use  the  calipers. 

This  makes  a  very  substantial  tool,  and  it  is  giving  perfect 
satisfaction  in  our  inspection  department.  E.  H.  Pratt 

Lansing,  Mich. 


DRILLING  BOLT  HOLES  IN  CONNECTING-ROD 

ENDS 
A  pair  of  special  clamps  for  holding  and  aligning  gas  engine 
connecting-rods   while   the   bolt   holes   are   being   drilled,   and 
also  the  jig  used  for   locating  the   drill   are   shown   in   the 


plate  there  is  a  boss  in  which  is  tapped  a  small  stud  that  is 
used  in  conjunction  with  tne  clamps  shown  to  hold  the  drill 
jig  D.  This  jig  is  used  for  drilling  the  outer  half  of  the  bear- 
ing brass,  as  well  as  the  connecting-rod  bolt  holes.  A  channel 
is  planed  in  one  side  of  the  jig,  so  that  it  is  a  snug  fit  over  the 
end  of  the  rod,  while  on  the  other  side  it  is  planed  out  at 
right  angles  to  the  first  side  as  shown.  The  projections  thus 
formed  on  either  end.  fit  over  the  bearing  brass  as  shown  at 


Compact  Deslgrn  of  Spherical  Boring  Attachment  for  the  Lathe 


B.  The  jig  is  further  located  for  drilling  the  bolt  holes  in  the 
rod  end,  by  a  central  hole  which  fits  the  projection  E  on  the 
rod. 

After  the  connecting-rod  is  turned  and  planed,  and  is  ready 
to  be  drilled,  it  is  placed  between  the  two  plates  which  are 
movable  sideways.  The  work  rests  on  the  lugs  F  and  the 
plates  are  fastened,  as  before  stated,  by  tightening  nuts  A. 
The'rod  is  then  clamped  against  the  faces  G.  The  drill  jig  is 
then  placed  on  the  end  of  the  rod  and  lightly  clamped  against 
it.  The  drilling  is  then  done  by  the  usual  method.  When 
drilling  the  holes  in  the  outer  half  of  the  crankpin  brass, 
with  the  jig  in  the  position  shown  at  B,  the  tool  steel  bush- 
ings not  only  locate  the  drill  properly,  but  take  the  side  thrust 
while  the  drill  is  cutting  on  one 
side  only,  through  part  of  the  hole. 

P.  A. 
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Special  Clamps  and  Jig  for  Drilling  Connecting-rod  Ends 

accompanying  illustration.  The  end  of  the  finished  rod 
is  held  between  the  two  clamps  or  special  angle-plates. 
These  clamps  each  have  a  rib  or  tongue  on  the  back  that 
:fits  a  T-slot  of  the  machine  table.  In  this  way  they  are 
set  parallel  to  each  other  and  in  line  with  the  drill  spindle. 
By  tightening  the  nuts  A,  these  plates  are  fastened  to  the 
machine.  The  same  bolts  that  hold  the  plates  to  the  table 
are  also  used  for  tightening  the  clamps  C.  One  end  of  these 
■clamps  rests  on  adjustable  screws  with  conical  casehardened 
heads,  which  may  be  set  to  different  heights  to  correspond 
with  work  of  different  thicknesses.     On  the  top  of  each  angle- 


SPHERICAL  BORING 
ATTACHMENT 

The  design  of  spherical  boring 
attachment  illustrated  herewith,  is 
in  use  in  one  of  the  largest  auto- 
mobile concerns  in  the  country. 
This  attachment  is  used  on  the 
lathe  in  connection  with  a  fixture 
that  is  fastened  to  the  carriage  for 
holding  the  work.  It  is  held  be- 
tween the  lathe  centers  and  is 
driven  by  a  dog.  The  boring  tool 
is  clamped  in  a  tool-holder  A  that 
is  attached  to  a  pin  B,  which  is 
free  to  turn  in  the  bar.  The  upper 
end  of  the  tool-holder  is  connected 
with  a  slide  C  by  two  links. 
Through  this  slide  the  feed-screw  of 
the  tool  passes.  As  the  bar  re- 
volves, the  star-wheel  E  is  actu- 
ated by  a  dog  which  is  clamped  to 
the  tailstock  spindle,  thus  giving  the  tool  a  circular  movement 
about  the  axis  of  the  pin  B.  as  indicated  by  the  dotted  line. 
This  movement  combined  with  the  regular  rotary  movement 
of  the  tool  produces  the  spherical  surface.         G.  R.  Richards 

Brooklyn,  N.  Y. 

•     •     • 

TO   GET   THE   FOURTH    DIMENSION    OF   SPACE 
Take  a  hecatonicocehedridgon  and  multiply  by  four, 
A  sexicocehedrigon  plus  half  as  many  more; 
Put  in  some  polyhedrigons  where  gaps  suggest  a  minus 
And  you  will  have  a  polyhedral-perpendodicahedrinus. 
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SHOP  KINKS 


PRACTICAL  IDEAS  FOR  THE  SHOP  AND  DRAFTING-ROOM 

Contributions  of  kluka.  davlees  and  metlioda  of  doluff  work  are  aoUclted  for 

thla  column.    Write  on  one  Bide  of  the  paper  only  and 

^end   aketohea  when  ueceaaary 

TO  PREVENT  LOSS  OF   POCKET   SCALE  AND   CASE 

Nearly  every  man  in  the  machine  shop  carries  a  six-Inch 
steel  scale,  and  often  loses  it  because  It  so  easily  slips  from 
his  pocket.  The  device  shown  in  the  accomianyiuK  sketch 
has  overcome  this  difficulty  for  the  writer,  and  It  is  so  simple 
and  easily  made  that  others  may  provide  themselves  with  It 
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with  very  little  trouble  or  expense.  A  is  a  6-lnch  steel  scale; 
C  is  a  leather  case  which  was  purchased  with  the  scale;  B 
is  a  fountain  pen  "clip"  which  has  been  bent  to  fit  the  case 
and  fastened  in  place  with  a  little  solder  at  D  and  E. 

The  clip  should  be  so  placed  that  it  may  grip  the  upper 
edge  of  the  vest  pocket,  before  the  lower  end  of  the  case 
reaches  the  bottom  of  the  pocket.  W.  H.  K. 


HAND    PROTECTOR   FOR    VISE    HANDLE 

An  excellent  device  for  protecting  the  hand  from  a  falling 
vise  handle  consists  of  a  rubber  ring  A  with  a  section  about 
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%  inch  thick  by  V2  inch  wide,  and  having  a  hole  a  little 
larger  than  the  handle.  This  ring  can  be  stretched  into  place 
and  when  the  handle  drops  it  will  not  catch  the  skin  and 
pinch  it  black  and  blue.  A.  G.  Johnson 

Two  Harbors,  Minn. 
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HANDLE    FOR   RADIAL 
DRILL   ARM 

Any  one  working  on  a  large  ra- 
dial drill  knows  how  difficult  it  is 
to  move  radially  the  arm  when  the 
head  Is  raised.  We  have  overcome 
this  difficulty  to  a  large  extent  by 
bolting  a  cast  bracket  to  the  end 
of  the  arm.  to  which  is  attached  a 
handle  as  shown  in  the  accompany- 
ing illustration.  This  handle, 
which  is  24  inches  long,  is  closely 
fitted  to  the  bracket  so  that  there 
is  sufficient  friction  between  It  and 
the  lugs  to  hold  It  in  any  posi- 
tion. 

W.  P.  Oliver 

Plalnfield,  N.  J. 


METHOD  OF  TESTING  CANS  FOR  LEAKS 
When  searching  for  a  leak  in  an  automobile  or  bicycle  lire, 
it  is  wet  or  placed  in  water  so  that  the  bubbles  caused  by  the 
air  will  Indicate  the  leaks.  This  same  method  is  used  by 
manufacturers  of  tin  cans  to  find  out  it  they  leak  before  fill- 
ing; but  instead  of  putting  an  air  pressure  in  the  cans  they 
are  placed  in  a  sort  of  conveyor,  which  after  automatically 
putting  a  rubber  cover  on  them,  immerses  them  m  hot  water. 
The  heated  air  in  the  cans  expands,  which  causes  bubbles  to 
follow  those  which  have  leaks  as  they  are  carried  along  under 
the  water;  the  defective  cans  are  then  picked  out  by  an 
operator.  Herman  Jonson 

New  York  City. 


DRAWING  GUIDE  LINES  FOR  LETTERS 
As  many  firms  require  a  uniform  height  for  the  letters  on 
drawings,  the  following  scheme  may  be  appreciated  by  those 
who  draw  guide  lines  for  lettering  in  the  usual  way:  Drill 
two  or  more  1/16-lnch  holes  in  a  triangle,  one  above  the  other 
a  distance  equal  to  the  height  of  the  letters  desired,  as  shown 
In  the  illustration.  In  this  case  the  small  letters  are  3/32- 
inch  high,  and  the  capitals  5/32  inch.    These  holes  are  used 


as  a  guide  for  the  pencil,  while  sliding  the  triangle  along 
the  edge  of  the  T-square.  C.  R. 

[With  round  holes  there  will  doubtless  be  some  difficulty 
in  drawing  all  lines  to  the  same  height,  as  the  pencil  point 
will  not  always  be  located  in  the  same  place.  By  making  one 
side  of  the  hole  V-shaped,  as  shown  enlarged  at  C,  the  pencil 
will  be  centered  in  the  bottom  of  the  V  as  the  triangle  is 
moved  along. — Editor.] 


BRACKET  FOB  WASH  BUCKET 

Many  factories  are  without  a  wash  room,  the  washing  being 
done  in  buckets  which  are  filled  by  a  boy  and  set  around  the 
room  in  the  most  convenient  place.  By  this  method  much 
water  is  spilled  on  the  floor  and  spattered  on  the  work.  A 
good  bracket  for  wash  buckets  is  made  as  follows:  Take  a 
flat  piece  of  machine  steel  of  the  dimensions  shown  in  the 
accompanying  sketch,  and  bend  it  at  right  angles  at  each  end; 


w 
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4--, 
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then  drill  one-half  Inch  holes  through  the  lugs  thus  formed. 
With  a  piece  of  one-half  inch  round  iron,  form  a  hoop  to  fit 
around  the  bucket,  and  also  make  a  right-angle  bend  to  fit  the 
holes  previously  drilled  through  the  lugs  in  the  bracket.  The 
holder  is  then  ready  to  fasten  to  the  bench,  under  which  the 
bucket  Is  swung  out  of  the  way  when  not  In  use. 

E.  H.  Pratt 
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HOW  AND  WHY 


A  DEPARTMENT  INTENDED  TO   CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST 

Give  details  and  name  and  address.     The  latter  are  for  our  own   convenience 
and  will  not  be  published 

FORMULA  FOR  AREA  OP  LOCOMOTIVE  EXHAUST 

NOZZLES 
J.   W.   H. — Will   you   give   me  the   formula   for   finding   the 
size  of  the  exhaust  nozzles  for  coal-burning  and  wood-burning 
locomotives? 

A.— The  formula  used  by  Mr.  C.  J.  Mellin,  consulting  engi- 
neer of  the  American  Locomotive  Co.,  Schenectady,  N.  Y., 
for  coal-burning  locomotives  is: 


d  =  0.156 


H  XR 


Nl    S  +  O.ZR 

in  which  d  =  diameter  of  the  exhaust  nozzle,  R  =  area  through 
tubes,  S  =  grate  area.  All  dimensions  are  in  Inches.  For 
wood-burning  locomotives,  the  coefficient  0.156  is  changed  to 
0.140.  The  practice  varies  with  different  railway  companies, 
however. 


DESIGN    OF    EXPANSION    BRAKE    RING 
J.   D.  R. — The  expansion   brake  ring  shown   in   the  sketch 
is  closed  in  %  inch  measured  on  the  periphery,  and  turned  to 

7  inches  diameter  and 
placed  in  a  case  bored 
to  fit.  What  is  the  ra- 
dial pressure  against 
the  case  when  the  ring 
is  made  of  Parsons  cast 
manganese  bronze? 
The  situation  is  similar 
to  that  of  a  piston  ring 
in  a  cylinder  except 
that  one  end  of  the 
ring  is  fixed  on  a  cen- 
tral shaft  Instead  of  Its 
having  both  ends  float- 
ing as  in  the  case  of 
the  piston  ring. 

A. — The  question  is 
submitted  to  our  read- 
ers. It  may  be  assumed 
that  cast  manganese  bronze  has  a  modulus  of  elasticity  of 
14,000,000.  A  treatment  of  concentric  and  eccentric  piston 
rings  can  be  found  in  Unwin's  "Machine  Design."  Part  II. 


Slacktncry.X.Y. 


INVENTOR    OF    THE    SENSITIVE    DRILL 

A.  L.  D. — Who  invented  the  so-called  "sensitive"  drill,  that 
is,  the  type  in  which  the  drill  spindle  is  driven  directly  by  a 
thin,  narrow  belt,  and  fed  to  the  work  by  a  directly  connected 
hand  lever? 

A. — The  invention  of  the  sensitive  drill,  which  was  primarily 
made  to  prevent  heavy  breakage  of  small  drills,  is  commonly 
credited  to  Dwight  Slate,  one  time  head  of  the  well-known 
Dwight  Slate  Machine  Tool  Co.,  Hartford,  Conn.,  who  died  in 
1906.  See  Machixert,  July  and  September,  1906.  Mr.  Slate's 
claim  to  the  invention  was  not  supported  by  the  facts,  how- 
ever, and  he  failed  to  obtain  a  patent.  In  a  letter  by  Mr.  Frank 
H.  Pierce,  published  in  the  Hartford  Courant,  August  11,  1906, 
shortly  after  Mr.  Slate's  death  the  following  statement  was 
made:  "During  the  term  of  the  late  Hon.  Ezra  Clark  as  presi- 
dent of  the  Xational  Screw  Co.,  Mr.  Slate  was  engaged  as 
draftsman  and  he  found  there  the  sensitive  drill  set  up  and 
running  as  it  had  been  for  a  long  time  before  he  went  to  work 
for  the  screw  company.  This  drill  was  invented  by  Elijah  S. 
Pierce,  general  superintendent  of  the  National  Screw  Company, 
who  also  made  the  drawings  for  it  and  had  it  built  and  run 
under  his  personal  supervision.  Mr.  Slate  was  quick  to  see  the 
excellent  mechanical  points  of  the  drill,  and  when  he  started  a 
shop  of  his  own  the  commercial  value  of  it  appealed  to  him. 
He  began  manufacturing  the  drill  and  sold  a  great  many.  He 
tried  to  get  it  patented  but  was  unsuccessful." 


PACKING    FOR    VACUUM    PISTONS 

E.  A. — We  have  a  vacuum  pump  of  the  vertical  type  that 
is  equipped  with  water-packed  pistons,  and  we  have  had  con- 
siderable trouble  keeping  the  vacuum  pistons  in  good  working 
condition.  Will  bronze  rings  work  all  right  on  a  brass  liner, 
and  be  an  improvement  on  a  solid  piston? 


A. — We  would  advise  you  to  discard  the  water-packed  pis- 
tons and  replace  them  with  ones  having  square  fibrous  pack- 
ing. A  packing  of  this  kind  which  has  been  used  for  many 
years  by  a  firm  which  manufactures  a  high  grade  of  vacuum 
pumps,  may  be  obtained  from  the  Revere  Rubber  Co.,  59  Reade 
Street,  New  York.  The  pistons  should  have  a  single  groove, 
as  shown  in  the  engraving,  that  is  wide  enough  for  three  of 
the  fibrous  rings.  For  pistons  larger  than  eight  or  ten  inches 
in  diameter,  a  cast  iron  eccentric  spring-ring  should  be  in- 
serted beneath  the  fibrous  rings,  to  set  them  out  against  the 
cylinder  wall.     This  spring-ring,  while  not  absolutely   neces- 
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sary.  should,  preferably,  be  employed  in  connection  with  com- 
paratively large  pistons  when  a  high  vacuum  has  to  be  main- 
tained. The  groove  in  which  the  fibrous  rings  are  placed 
should  be  somewhat  wider  than  three  times  the  width  of  the 
packing,  as  the  latter  is  expanded  considerably  by  the  mois- 
ture which  it  absorbs.  For  the  same  reason  the  depth  of  the 
groove,  when  the  spring-ring  is  not  used,  should  be  slightly 
in  excess  of  the  thickness  of  the  packing.  These  fibrous  rings 
should  also  be  cut  a  little  less  in  length  than  the  piston  cir- 
cumference to  allow  for  elongation.  When  the  rings  are  final- 
ly inserted,  the  joints  should,  of  course,  be  separated  to  pre; 
vent  leakage.  The  amount  of  expansion  may  be  determined 
by  soaking  the  rings  in  water  until  they  are  completely  satu- 
rated. If  the  packing  swells  to  such  an  extent  as  to  cause 
the  piston  to  stick,  the  trouble  may  be  overcome  by  removing 
one  or  more  of  the  thin  strips  or  layers  which  form  the  pack- 
ing, from  the  side  of  one  of  the  rings.  For  pistons  in  the 
neighborhood  of  ten  inches  in  diameter,  the  size  of  the  packing 
should  be  about  Vn  inch  square.  For  larger  pistons  up  to  IS 
or  20  inches,  the  packing  should  be  from  %  to  1  inch  square. 
This  fibrous  packing  will  be  found  more  satisfactory  for  a 
vacuum  pump  than  metallic  rings,  though  babbitt  rings,  which 
are  also  set  out  by  a  cast-iron  spring-ring,  have  been  used 
with  considerable  success. 

»     *     * 

PROCESS  FOR  COATING  STEEL  "WITH  COPPER 

Copper-coated  steel  has  been  on  the  market  for  several  years 
and  is  much  used  where  strength  is  required  with  ability  to 
resist  corrosion  and  erosion,  as  in  the  case  of  steam  turbine 
blades.  A  process  has  recently  been  made  public  for  coating 
steel  with  copper  that  is  of  interest.  A  steel  billet  that  has 
been  given  a  preliminary  treatment  is  immersed  in  a  bath  of 
copper  at  a  temperature  so  high  that  the  surface  of  the  billet 
is  partially  dissolved;  the  steel  unites  wifh  the  copper  and 
forms  a  steel-copper  alloy  coating  on  the  billet  that  firmly 
adheres  when  withdrawn  from  the  bath.  The  billet  is  next 
placed  in  a  mold,  great  care  being  exercised  to  prevent  the 
destruction  of  the  alloy  film  by  oxidation,  and  a  final  coating 
of  pure  copper,  which  readily  welds  to  the  previously  alloyed 
surface,  is  cast  around  it.  In  this  way  the  two  metals  are  so 
firmly  united  as  to  withstand  sudden  temperature  changes, 
drawing,  cutting  and  mechanical  manipulation  generally. 
When  drawn  through  dies  the  reduction  of  cross-section  areas 
of  copper  and  steel  is  almost  exactly  proportional  to  their 
original  areas  in  the  billet. 

*     *     * 

A  large  German  electrical  concern  uses  its  erecting  shop 
for  advertising  purposes  in  a  very  effective  way.  On  each 
large  casting  is  painted  in  white  letters  the  name  of  the  cus- 
tomer of  the  machine  for  which  the  casting  is  Intended,  to- 
gether with  the  size  and  capacity  of  the  complete  machine. 
Visitors  and  prospective  customers  are  taken  freely  through 
the  shops  so  as  to  be  duly  impressed  in  favor  of  the  firm,  as 
they  find  that  their  friends  or  competitors  have  already  placed 
orders. 


NEW   MACHINERY  AND  TOOLS 


A  MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP 


MILLED  SCREW  AND  MACHINE  CO.'S  UNI- 
VERSAL THREAD  MILLING  MACHINE 

The  iiiachiiie  UlustrattHl  in  Figs.  1  to  1  Inclusive,  is  a  uni- 
versal thread  milling  machine,  made  by  the  Milled  Screw  & 
Machine  Co.,  of  Sayre,  Pa.  The  points  of  Interest  In  the  de- 
sign relate  particularly  to  the  simplicity  ot  the  mechanism, 
the  avoidance  of  delicate  or  rapidly  revolving  members,  and 
the  support  and  driving  of  the  work  in  a  way  which  insures 
freedom  from  all  avoidable  strains  arising  from  cutting  or 
driving. 

The  machine  consists  essentially,  as  will  be  seen  in  Pigs.  1 


Fig.  1.     Universal  Thread  Milling  Machine,  of  Direct  and  Simple  Design 

and  2,  of  a  bed  of  the  lathe  type,  carrying  at  one  end  a  head- 
stock  mechanism  by  which  the  lead-screw  is  fed  forward  and 
rotated;    and    at   the   other   a   spindle-driving   mechanism   by 
means  of  which  the  cutter  is  driven,  while  set  in  any  angular 
position   required   by  the  thread  being  cut.     It   will   be  seen 
that  the  work  and  the  lead-screw  are  mounted  on  the  same 
axis,   so   that   the   strains   are 
taken   in  a  straight  line,  with 
no    possibility    of    bending    or 
overhang.    The  lead-screw  is  ot 
unusually  large  diameter  to  re- 
sist  torsional   stresses,   and    is 
mounted  over  the  center  of  the 
bed.     The  blank  to  be  threaded 
is  gripped  in  a  chuck  connected 
directly    with    the    end    of    the 
lead-screw.     The  screw  at  this 
end  is  carried  by  a  sliding  car- 
riage, which  gives  it  the  neces- 
sary   support.      The    blank    is 
gripped  from  the  outside  and  no 
centers  are  used  or  required. 

The  Cutter  Head 
Details  of  the  cutter  end   of 
the  machine  are  shown  in  Fig. 
3.    Power  is  received  from  the 


the  cutter  head,  so  as  to  make  a  minimum  of  change  in  the 
end  position  nf  the  shafts.  The  bracket  F  supports  a  coun- 
tershaft arrangement  which,  by  means  of  the  two  sets  of 
cone  pulleys  sliovvn,  gives  nine  rates  of  feed  to  the  work 
for  each  cutter  speed.  From  here  the  motion  is  conducted 
through  shaft  G  to  the  feeding  head  at  the  rear  of  the  ma- 
chine, which  is  more  clearly  shown  at  Fig.  4. 

The  Lead-screw  Controlling  Mechanism 

The  lead-screw  H  of  the  machine  is  solid,  of  large  diameter 
and  carefully  made.  It  passes  through  the  hub  of  worm- 
wheel  J,  to  which  it  is  keyed 
and  from  which  it  receives  its 
rotary  motion.  It  is  free,  how- 
ever, to  slide  through  it  ax- 
ially.  Worm-wheel  K  has 
mounted  on  its  outer  hub  a 
disk  L.  which  carries  jaws  M, 
bored  to  form  a  nut  for  engag- 
ing the  thread  of  lead-screw  H. 
By  a  construction  very  similar 
to  that  of  the  ordinary  two- 
jawed  chuck,  these  half  nuts  M 
njay  be  closed  down  on  the 
lead-screw  or  withdrawn  from 
it,  permitting  the  screw  and  the 
work  connected  with  it  to  be 
freely  moved  in  an  axial  direc- 
tion. Worm-wheels  K  and  J 
are  driven  from  shaft  G 
through    worm-gearing    at    2^. 

The  worms  driving  J  and  K  are  connected  by  change  gears 

O  and  P  and  idler  Q  as  shown. 


Setting  the  Change  Gears  for  Various  Pitches 
The  relation  between  the  rotating  and  threading  movements 
in  the  head  shown  in  Fig.  4  will  best  be  understood  by  first 


Pig.  2. 


countershaft  on  the  grooved  pulley  A  at  the  top  of  the  head. 
This  is  connected  by  suitable  gearing  with  the  cutter  spindle, 
the  whole  being  mounted  on  a  swiveling  bracket  provided  with 
graduations  as  shown  at  B,  which  permit  it  to  be  set  to  the 
calculated  helix  angle.  The  cutter  head  is  supported  at  both 
the  front  and  the  back  of  the  bed.  The  work  is  held  directly 
beneath  the  cutter  by  a  bushing  in  rest  C,  which  is  cut  away 
at  the  top  to  allow  access  to  the  work.  The  adjustment  for 
depth  of  cut  is  made  by  handwheel  D.  which  is  provided  with 
a  large  diameter  dial  reading  to  thousandths  of  an  Inch. 

The  feed  and  revolving  motion  for  the  screw  to  be  cut  is 
obtained  from  driving  pulley  A  through  shaft  E,  with  which 
It  Is  connected  by  universal  Joints.  The  joint  at  the  right 
Is   placed    directly    over   the    axis    of   angular   adjustment   of 


Bear  View  of  Thread  Milling  Machine,  showing  Feed  Connections 

considering  the  simplest  case— that  of  cutting  a  screw  of  the 
same  pitch  and  hand  as  the  lead-screw.  For  this  case  idler 
Q  will  be  thrown  out  of  engagement,  so  that  worm-wheel  K 
and  half  nuts  If  remain  stationary.  Under  these  condi- 
tions, as  lead-screw  H  and  the  worm  connected  with  it  Is 
rotated  by  worm-wheel  J,  it  will  advance  through  the  station- 
ary nuts  If  In  the  exact  proportion  to  its  lead,  giving  the 
same  pitch  to  the  work.  To  cut  a  finer  pitch  of  the  same 
hand  as  the  lead-screw  (which  is  left-hand  as  shown  In  the 
engraving),  the  disk  L  with  the  half  nuts  would  be  so  con- 
nected with  J  through  change  gears  7'  and  0  that  it  would 
revolve  in  the  same  direction  as  the  lead-screw  but  at  a  some- 
what slower  feed.  For  left-hand  pitches  coarser  than  the 
lead-screw,  the  nut  Af  is  evidently  revolved  in  the  opnosUe 
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direction  to  the  lead-screw  so  as  to  give  it  a  more  rapid  travel, 
and  consequently  produce  a  coarser  pitch. 

For  cutting  right-hand  threads  the  work  and  lead-screw 
■will  evidently  revolve  in  the  opposite  direction  from  that  re- 
quired for  left-hand  threads,  if  it  is  to  feed  in  the  regular 
way  from  left  to  right  in  Figs.  1,  3  and  4.  If  nuts  M  were 
stationary  and  the  lead-screw  were  revolving  in  this  direc- 
tion, it  would  evidently  feed  to  the  left.  In  order  to  make 
it  feed  to  the  right,  we  must  revolve  nuts  M  in  the  same 
direction  as  the  lead-screw,  but  at  a  taster  rate.  The  faster 
the  nut  is  revolved,  the  coarser  will  be  the  pitch. 

The  requirements  may  thus  be  summarized  as  follows: 
For  right-hand  pitches,  gear  0  revolves  faster  than  gear  P 
and  in  the  same  direction.  For  left-hand  pitches  finer  than 
that  of  the  lead-screw,  0  revolves  in  the  same  direction  as 
gear  P,  but  at  a  slower  rate.  For  left-hand  threads  of  the 
same  pitch  as  the  lead-screw,  gear  P  is  stopped  altogether. 
For  left-hand  threads  of  a  coarser  pitch  than  the  lead-screw, 
gears  0  and  P  are  connected  so  as  to  revolve  in  opposite 
directions.  This  would  evidently  require  the  introduction  61 
another  idler  in  addition  to  Q. 

The  Sliding  Head  and  Provision  for  Multiple  Threads 
The  forward  end  of  the  lead-screw  is  supported  in  sliding 
head  S,  where  connection  is  made  with  the  short  spindle 
carrying  the  chuck  T,  through  the  medium  of  the  flanged 
coupling  R.  The  work  is  grasped  by  chuck  T  and  supported 
in  bushing  C  as  has  been  previously  mentioned.  When  nuts 
M  M  are  released  from  the  screw,  head  S  may  be  rapidly 
adjusted  to  any  point  on  the  bed  by  means  of  the  crank  and 
rack  and  pinion  movement  shown.  An  automatic  feed  stop 
is  also  provided  for  limiting  the  length  of  thread  cut.  This 
operates  a  clutch  which  forms  the  connection  between  shaft 
G  and  the  feed  driving  worm-wheel  N,  and  is  manually  con- 
trolled by  lever  V. 

The  purpose  of  the  coupling  R  Is  to  permit  the  cutting 
of  multiple  threads.  When  the  bolts  in  this  coupling  are 
loosened,  the  work  may  be  revolved  with  respect  to  the  lead- 
screw,  making  provision  for  double,  triple,  quadruple  threads 
or  worms,  etc.,  as  may  be  desired.     The  index  is  accurately 


Fig.  3.    The  Cutter  Drive  and  Work  Support 

made,    and    permits    great    accuracy    in    the    division    of    the 
threads. 

For  any  except  complicated  decimal  pitches,  the  nuts  M 
may  be  released  and  the  head  run  back  by  the  rack  and  pin- 
ion movement  after  the  cutting  of  each  thread  of  a  multiple 
screw.  In  crder  to  engage  properly  again,  the  same  precau- 
tions would  have  to  be  taken  as  when  running  the  carriage 
back  by  hand  for  threading  in  the  lathe — namely,  for  odd 
pitches  the  lead-screw  should  be  stopped  and  the  carriage  run 
back  an  exact  number  of  inches;  for  even  pitches,  an  exact 
number  of  inches  or  half  inches,  etc. 

General  Features  of  the  Design 

The  simplicity  and  directness  of  action  of  this  machine  is 

one  of  its  chief  characteristics.     Its  simplicity  enables  it  to 

be  sold  at  a  moderate  price,  makes  it  easy  of  operation,  and 

reduces  expense  for  maintenance  and  repair.     In  the  matter 


of  directness  the  salient  point  is  the  provision  of  a  lead- 
screw  of  large  and  stiff  proportions,  directly  over  the  center 
of  the  bed,  witti  the  blank  to  be  threaded  gripped  in  a  chuck 
directly  at  the  end  of  the  lead-screw.  The  work  is  supported 
of  the  bed,  with  the  blank  to  be  threaded  gripped  in  a  chuck 
lar  bushing  of  the  exact  size  of  the  blank.  All  the  threaded 
portion  is  therefore  free  from  strain  after  passing  the  cutter. 
This  arrangement  avoids  any  bending  of  the  blank  due  to  the 
side  pressure  of  the  tool  or  cutter,  and  obviates  the  buckling 
due  to  the  heating  of  the  blank  that  would  be  met  if  it  were 
held  between  rigid  centers. 

The  simplicity  of  the  mechanism  for  revolving  and  feeding 
iiie  screw  should  also  be  noted.  The  double  worm  drive  gives 
a  smooth,  direct  and  powerful  motion  to  the  screw,  and  to 
the  work  which  is  directly  connected  with  it.  This  permits  a 
full  depth  of  thread  to  be  machined  at  each  operation  with  a 
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minimum  of  chatter.  The  reducing  ratio  of  the  worm  drive 
varies  from  60  to  1  on  the  large  machine,  up  to  100  to  1  on 
the  lightest  size.  This  avoids  the  use  of  large  and  compli- 
cated gear  trains,  auxiliary  shafts,  movable  carriage  and  bear- 
ings, and  numerous  small  details,  all  subject  to  wear  and 
strain. 

This  machine  is  built  in  three  sizes,  each  having  a  capacity 
for  work  of  maximum  diameter  of  6  inches,  and  ranging  from 
2  to  21  feet  in  length.  The  machine  will  be  furnished  with 
motor  drive  if  required.  The  safety  of  the  belt  drive  shouiJ 
be  noted,  however,  as  the  failure  of  any  or  all  the  belts  will 
not  damage  either  the  machine  or  the  work  under  any  con- 
dition. 

An  extra  attachment  will  be  provided  if  required  for  cut- 
ting keyways.  A  variation  of  the  style  of  machine  here  illus- 
trated provides  for  a  vertical  spindle,  using  a  formed  end 
mill  in  accordance  with  the  method  pursued  in  cutting  the 
worms  for  some  makes  of  Sellers  drive  planers. 


AVERBECK  17-INCH  SHAPBR 

In  the  November,  1906,  number  of  Machinery,  in  the  de- 
partment of  New  Machinery  and  Tools,  we  illustrated  a  21- 
inch  shaper  made  by  the  H.  J.  Averbeck  Shaper  Co.,  of  Cov- 
ington, Ky.  The  novel  features  which  were  incorporated  in 
the  design  of  this  shaper  have  recently  been  applied  to  a 
smaller  machine  of  the  17-inch  size,  which  we  herewith  illus- 
trate and  describe. 

The  design,  of  course,  includes  the  features  which  have 
been  found  necessary  for  machine  tools  in  the  past  few  years 
in  the  matters  of  providing  increased  rigidity  of  the  struc- 
tural members  (the  column,  ram,  table,  etc.)  together  with 
ample  driving  power  for  using  high-speed  steels  to  the  limit 
of  their  capacity.  The  machine  is  back-geared.  For  direct 
connection  the  ratio  between  the  gear  and  the  ram  is  5  to  1, 
and  with  the  back-gears  18  to  1. 

The  cross-rail  is  of  unusual  construction.  It  is  deeply 
ribbed  and  very  heavy.  The  power  cross-feed  has  the  advan- 
tage of  being  provided  with  an  automatic  stop,  controlled  by 
two  dogs,  which  may  be  set  for  use  when  cutting  in  either 
direction.  Two  stationary  dogs  are  also  provided  which  cut 
out  the  feed  at  the  extreme  travel  of  the  table,  avoiding  any 
possibility  of  breakage  at  these  points.  The  lever  shown  just 
above  the  gearing  at  the  end  of  the  rail,  engages,  disconnects 
or  reverses  the  feed.  The  operation  of  the  cross-feed  screw  by 
2  to  1  gears  provides  for  a  slow  or  quick  hand  movement  as 
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may  be  desired,  as  both  shafts  are  squared  for  the  wrench. 
The  cross-feed  screw  has  a  graduated  eoHar  reading  to  0.001 
iiicli,  and  has  16  feed  chmiKes  ranging  from  O.OOS  to  0.125  inch 
per  stroiie. 

The  table  is  slotted  on  botli  top  and  sides.  It  is  of  such 
construction  that,  In  lonibination  with  the  form  of  rail  used, 
bolts  may  be  entered  from  the  back  as  well  as  from  the  front. 
It  has  four  T-slots  on  the  top.  These  provisions  facilitate  the 
clamping  of  work.  The  vise  has  a  graduated  swivel  base,  and 
*an  be  clamped  on  either  side  or  the  top  of  the  table.  When 
the  table  is  removed,  either  the  vise  or  the  work  itself  can  be 
•clamped  directly  to  the  front  of  the  apron,  T-slots  being  pro- 
vided at  this  point  as  well. 

Attention  should  be  called  to  the  table  support,  which  is 
■bolted  to  the  front  of  the  base.  The  roller  slide  can  be  con- 
veniently set  to  the  vertical  travel  of  the  table  in  any  position. 
It  Is  evidently  dirt  proof,  as  contact  with  the  roller  is  made  on 
an  inverted  horizontal  surface.     This  table  support  is  always 
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■directly  beneath  the  cutting  tool,  and  so  is  adapted  to  take 
up  the  strains  in  the  most  effective  way. 

The  down-feed  screw  of  the  tool  block  is  provided  with  a 
•double  collar,  one  keyed  to  the  screw  and  the  other  provided 
with  a  friction  slip,  and  graduated  to  0.001  inch.  The  pro- 
vision of  the  keyed  collar  prevents  any  possible  accidental 
change  of  the  graduated  collar  from  the  position  for  which  it 
is  set.     The  head  swivels  to  any  angle  and  is  graduated. 

Great  care  has  been  taken  in  the  general  design  and  work- 
•manship  of  this  machine.  All  the  shaft  bearings  in  the  col- 
umn are  well  braced  and  of  ample  length,  and  are  provided 
with  suitable  oil  channels,  fitted  with  dustproof  plugs.  All 
the  T-slots  are  cut  from  the  solid  and  (as  may  be  seen  from 
those  shown  on  the  apron  in  the  engraving)  are  cut  deeper 
than  usual  to  prevent  breaking  out.  All  the  bearings,  such 
as  those  of  the  ram,  rail,  tool-block,  crank-wheel  slides,  etc., 
are  provided  with  taper  gibs,  so  as  to  permit  the  maintenance 
of  the  accurate  fit  originally  given  these  parts. 


BARE  NO.  7  TOOLMAKER'S  DRILLING  MACHINE 

The  No.  4  drilling  machine  made  by  H.  G.  Barr,  21  Her- 
mon  St.,  Worcester,  Mass.,  was  found  so  convenient  for  tool- 
makers  that  a  heavier  machine  was  demanded  for  this  use. 
The  resulting  design  is  shown  in  the  accompanying  engrav- 
ing, where  it  will  be  seen  that  a  very  stiff  frame  and  drive 
oas  bcdn  provided,  together  with  all  the  various  attachments 
and  adjustments  needed  in  a  machine  which  is  to  meet  the 
varied  requlni.ients  of  the  toolmaker's  work. 

This  drill  is  provided  with  a  sliding  spindle  head,  a  verti- 
cally adjustable  round  table,  and  a  square  table  mounted  on 
a  swinging  bracket.  The  square  table  can  be  tilted  about  a 
horizontal  axis  as  well  as  swung  about  a  vertical  axis,  so  that 
It  may  be  used  fm-  (irilling  holes  at  any  angle.     It  is  located 


In  the  horizontal  position  by  a  tapered  dow(5l  i)in.  One  side 
of  the  table  is  provided  with  an  extended  bearing  surface, 
witli  T-slot  holes  for  clamping,  adding  greatly  to  its  conven- 
ience in  the  holding  of  certain  classes  of  work.  It  has  a 
working  surface  of  13  by  14  inches.  The  round  table  Is  12 
inches  in  diameter,  and  can  be  removed  from  its  supporting 
bracket  to  permit  the  use  of  the  cup  and  V-centers  provided. 
Hinding  handles  are  provided  for  locking  the  vertical  adjust- 
ment, as  well  as  for  the  various  adjustments  of  the  square 
table,  and  of  the  sliding  spindle  head. 

The  spindle  is  turned  from  a  steel  forging  and  is  carefully 
ground  to  size  and  hand  draw-polished.  It  is  1  inch  In  diam- 
eter, 35  Inches  long,  and  provided  with  a  No.  2  Morse  taper 
hole.  Thefeed 
movement  is  5% 
inches,  through  a 
steel  rack  and  pin- 
ion and  a  self-fast- 
ening feed  lever, 
which  does  away 
with  set-  and  thumb- 
screws. Ball  bearing 
thrust  collars  are 
provided  at  the  low- 
er end  of  the  quill 
and  a  fiber  washer 
with  a  splined  col- 
lar and  spanner  nut 
at  the  top.  The  cone 
and  driving  pulley 
on  the  rear  of  the 
machine  is  provided 
with  a  screw  belt 
tightening  adjust- 
ment  as  shown.  All 
the  pulleys  are 
turned  inside  to  give 
correct  balance.  All 
sliding  surfaces  are 
carefully  scraped  to 
their  bearings  and 
given  a  frosted  fin- 
ish. All  the  ma- 
chines in  this  build- 
er's line  are  tested 
to  0.00075  inch  in  10 
inches  as  the  maxi- 
mum allowable 
amount  of  error  in 
lining  up  the  spindle 
with  the  surface  of  the  work-table. 

The  No.  7  size  here  shown  weighs  515  pounds  with  the 
countershaft.  It  will  handle  any  drill  up  to  %  inch  in  diam- 
eter.   

DUDGEON    "UNIVERSAL"    HYDRAULIC   JACK 

The  hydraulic  jack  is  so  old  and  so  simple  a  piece  of  mech- 
anism that  there  would  seem  at  first  thought  to  be  little 
chance  for  the  display  of  ingenuity  in  improving  its  construc- 
tion. The  original  inventor,  however,  Richard  Dudgeon, 
Broome  and  Columbia  Sts.,  New  York  City,  has  succeeded  In 
developing  a  new  construction  which  is  of  enough  Interest  to 
warrant  the  description  and  illustration  here  given. 

An  example  of  one  of  the  various  styles  of  this  new  "uni- 
versal" jack,  as  the  maker  calls  it,  is  shown  in  Fig.  1.  It  is 
similar  to  older  designs  in  its  external  appearance  with  the 
exception  of  the  small  valve  handle  in  the  head  of  the  ram. 
This  handle  operates  the  lowering  mechanism,  and  also  con- 
trols a  system  of  valves  which,  through  the  action  of  a  double 
piston,  gives  two  rates  of  pumping  for  the  jack,  permitting  it 
to  be  used  for  the  maximum  load  at  regular  speed,  or  for 
one-half  the  load  at  twice  the  speed.  This  double-pump 
arrangement  is  also  useful,  of  course,  in  rapidly  bringing  the 
ram  to  any  desired  height  before  the  load  Is  applied.  The 
functions  controlled  by  this  handle  operate  through  an  ex- 
tremely simple  construction,  and  this  simplicity  and  direct- 
ness of  construction,   in  combination   with   the  double   pump 
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and   the  improved  lowering  connections,  constitute  the  main 
points  of  interest  in  the  new  design. 

The  Universal  System  of  Pistons  and  Valves 

In  describing  the  action,  attention  is  first  called  to  the  dia- 
gram shown  in  Fig.  2,  where  is  shown  the  pump  as  set  for 

the  rapid  move- 
ment under  one- 
half  the  normal 
load.  The  cis- 
tern or  water 
supply  is  located 
at  A,  while  the 
ram  B  is  lifted 
by  the  water  in 
cylinder  C.  The 
pump  plunger  is 
shown  at  D. 
This  has  two  di- 
ameters,  as 
shown,  the  full 
diameter  work- 
ing in  chamber 
E,  and  the  re- 
duced diameter 
in  the  lower 
chamber  F.  The 
larger  diameter 
is  so  propor- 
tioned to  the 
smaller  that  it 
gives  twice  the 
area.  The  effec- 
tive area  of  the 
pump    plunger 

Tig,  1.    Dudgeon  Double-pump  Plain  Hydraulic  Jack         j«       chamber      E 

however,  is  the  same  as  in  chamber  F,  the  area  of  the  smaller 
diameter  being  subtracted  from  it. 

A  continuous  passage  extends  from  cistern  A  to  cylinder  C. 
In    this    passage    three   valve   seats    are    provided    as    shown. 


supply  from  the  cistern  A  to  flow  into  chambers  E  and  F. 
The  repetition  of  the  up  and  down  strokes  evidently  forces 
the  water  from  A  into  C.  and  raises  the  ram.  It  will  be 
noted  that  under  these  conditions  valve  H  is  open  on  both 
up  and  down  strokes,  being  thus  inoperative  when  the  jack  is 
working  as  a  double-plunger  pump. 

Fig.  3  shows  the  pin  K  pushed  down  far  enough  to  hold 
valve  O  open  permanently.  Under  these  conditions  it  will  be 
seen  that  when  the  ram  is  forced  down,  the  water  in  chamber 
E  is  pushed  back  past  valve  G  into  the  cistern  again,  instead 
of  into  the  cylinder,  while  that  in  chamber  F  passes  valve  J 
into  C  as  before.  In  this  way,  valve  H  is  seated  during  the 
downward  stroke  and  thus  becomes  operative.  On  the  upward 
stroke,  the  pressure  in  C  seats  valve  J  as  in  the  previous 
case,  to  close  communication  with  the  cylinder,  while  water 
is  drawn  into  E  and  F  through  G  and  H,  the  latter  of  which 
drops  from  its  seat  to  permit  the  flow.  Under  these  condi- 
tions the  continued  up  and  down  movement  of  the  ram  forces 
water  from  chamber  F  only  into  cylinder  C,  thus  giving  one- 
half  the  rate  of  movement  of  Fig.  2  and  twice  the  available 
pressure.  The  higher  pressure  is  due,  of  course,  to  the  fact 
that  the  same  pressure  on  the  ram  is  applied  to  only  the 
smaller  area  at  the  lower  end  in  chamber  F,  instead  of  in 
both  E  and  F  as  before.  The  water  in  chamber  E.  it  will  be 
seen,  is  merely  churned  in  and  out  of  cistern  A  without  going 
to  the  cylinder. 

For  lowering  the  jack  under  the  load,  pin  A"  is  pressed  still 
further  downward  as  shown  in  Fig.  4  until  it  has  unseated 
all  three  of  valves  G,  H  and  J,  permitting  the  liquid  to  flow 
directly  back  from  C  into  A.  The  raising  of  K  again  far 
enough  to  permit  the  seating  of  valve  J  at  once  checks  the 
lowering  of  the  ram  and  holds  the  load  at  any  desired  position. 

Application  of  the  Principle  to  the  Jack 

The  mechanism  whose  principles  have  thus  been  illustrated 
is  practically  applied  to  the  jack  in  a  way  seen  best  in  Fig. 
5,  where  a  vertical  cross-section  is  shown.  The  cistern  or 
reservoir  is  located  in  the  head  and  barrel  of  the  ram. 
The    piston    is   operated   as    usual    from   a   rockshaft   and   an 
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Flffs.  2.  3  and  4.  Diairrams  ehowlngr  Double  Pump  and  Valve  Mechanism  as  set  (Figr-  21  for  Hisfh-speed 
PumplDS  using  Both  Pistons;  (Fig.  3)  for  Slo-w  Speed  and  Maximum  Capacity,  using  Lower  Piston  only  :  (Fig.  4) 
with  all  Valves  held  open  for  Lo-wering  the  Load  Fig.  5.    Ram  with  Pump  and  Valve  Mechanism  operating  on 


the   FrlDulpio  uiaa[rat*d  in  Fi^a 


closed  by  valves  G.  H  and  J,  which  may  be  simply  held  up- 
ward in  their  seats  by  water  pressure  as  shown,  or  by  springs. 
With  the  usual  construction,  the  lower  valve  J  is  the  only 
one  provided  with  a  spring.  By  the  operation  of  plunger  K, 
as  will  be  described  later,  one,  two  or  three  of  these  valves 
may  be  forced  from  their  seats. 

Pig.  2,  as  stated,  shows  the  arrangement  of  the  parts  when 
the  pump  is  working  at  its  highest  speed  under  one-half  the 
normal  load,  as  plunger  D  is  pressed  downward,  the  liquid 
Is  forced  out  of  the  chamber  E,  past  the  valves  H  and  J  Into 
C;  and  out  of  chamber  F,  past  valve  J  alone  into  C.  When 
plunger  D  is  raised,  the  pressure  in  0  seats  valve  J  firmly, 
while  valves  O  and  H  drop  from  their  seats,  allowing  a  new 


outside  lever,  pivoted  in  the  head.  The  chambers  for  the 
large  and  small  diameters  of  the  pistons  are  formed  in  a 
pump  cylinder  bored  out  in  the  lower  end  of  the  ram.  la 
this  ram  is  also  formed  the  passage  in  which  the  three 
valves  are  mounted.  The  pressure  valve,  which  is  the  last  of 
these,  is  provided  with  a  removable  seat  and  a  spring  for 
holding  it  in  the  closed  position. 

Instead  of  using  a  pin  K,  as  in  Figs.  2,  3  and  4,  for  forcing 
down  the  valves  for  the  various  conditions  of  operation,  a 
sleeve  is  used.  This  is  forced  down  to  the  double  stroke,  sin- 
gle stroke,  or  lowering  positions  by  the  operation  of  the  valve 
handle,  which  carries  a  cam  on  its  inner  end,  operating  on  the 
upper  edge  of  the  sleeve.     The  latter  is  held  up  against  this 
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cam  by  a  spring  under  Us  lower  end.  as  shown.  The  lower 
edge  of  the  sleeve  bonis  on  the  top  of  the  valve  stem,  which 
Is  thus  operated  in  a  manner  Identical  with  that  shown 
In  the  diagrams.  The  sleeve  may  also  be  depressed  for 
lowering  by  throwing  the  pump-lever  to  the  extreme  lower 
position.  When  this  is  done  a  pin  on  the  crosshead  striljes 
the  top  of  the  sleeve,  opening  all  the  valves  and  bringing  about 
the  conditions  shown  in  Fig.  4.  To  permit  the  lever  to 
take  this  extreme  downward  position,  it  is  reversed  In  the 
socket  as  with  the  ordinary  construction  of  jack,  so  that  the 
lug  is  upward.  This  lug  in  the  operating  position  stops  the 
movement  before  the  lowering  position  is  reached.  The  exte- 
rior construction  is  plainly  shown  in  Fig.  1. 

The  Adjustability  of  the  Jack 

The  reason  for  having  a  sleeve  instead  of  a  rod,  K,  as 
shown  in  Fig.  2,  for  operating  valves  G.  II  and  J,  Is  to  permit 
the  head  to  be  turned  on  the  ram,  or  the  cylinder  to  be  turned 
In  the  same  member,  and  still  have  the  controlling  mechanism 
for  the  valves  operative.  Whatever  the  positions  of  either. 
the  cam  on  the  valve  handle  and  lowering  pin  P  are  always 
In  line  with  the  upper  edge  of  the  sleeve;  and  the  stem  of 
the  valve  is  always  in  line  with  the  lower  edge.  This  is 
necessary,  because  the  joint  between  the  head  and  the  ram  is  a 
threaded  one,  so  that  no  assurance  can  be  given  that  it  will 
be  re-assembled  in  exactly  the  position  it  had  when  originally 
put   together. 

The  same  thing  applies,  in  other  styles,  to  the  cylinder  ram. 
The  ram  in  such  cases  is  provided  with  a  pin  which  may  be 
entered  in  any  one  of  four  holes  in  the  cylinder  flange,  which 
may  thus  be  given  four  positions.  This  construction  is  of 
especial  advantage  when  using  the  ram  horizontally.  As  the 
tool  is  regularly  assembled,  the  ram  when  used  horizontally 
tias  the  lever  projecting  straight  up,  while  the  three  valves 
are  on  the  lower  side  of  the  ram.  This  permits  the  use 
of  sufficient  water  from  the  cistern  to  permit  the  use  of  the 
full  stroke  of  the  ram.  In  some  places,  however,  it  would 
toe  more  convenient  to  have  the  pump  lever  project  to  one 
side  or  the  other,  or  even  (In  special  cases)  vertically  down- 
ward, in  order  to  give  room  for  easy  manipulation.     To  meet 
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Plffs.  6.  7  and  8.  Dlagrrams  showing  the  Application  of  the  •'  Universal  "  Plungror 
»Dd  Valve  Construction  to  Single-,  Double-  and  Triple-action  Pumps 

'these  exigencies  this  provision  of  four  positions  has  been 
■made.  To  change  the  position  it  is  only  necessary  to  with- 
draw the  ram  from  the  pump,  unscrew  the  pump  retaining 
Ting,  and  shift  the  position  of  the  dowel  pin  in  the  flange  of 
the  cylinder.  The  ability  to  use  the  ram  for  the  full  stroke 
-any  side  up  in  the  horizontal  position,  is  an  Important  advan- 
tage of  this  new  design. 

It  should  be  noted  that  the  particular  ram  shown  in  Fig.  5 
Is  designed  for  car  inspectors'  work  and  always  used  in  a 
■vertical  position,  so  does  not  clearly  show  the  nature  of  the 
adjustment  when  applied  to  jacks  of  other  styles. 

The  Points  of  Improvement 
The  points  of  novelty  in  this  universal  Jack  may  be  sum- 
marized  as  follows:     It   provides   a  double-pumping  mechan- 


i.siii  giving  two  rates  of  lift,  applicable  to  a  general  purpose 
tiydraulic  jack.  When  the  load  is  light,  the  double  pump  will 
raise  it  with  twice  the  rate  of  speed  for  a  single  pump.  When 
the  load  Is  heavy,  one-quarter  turn  of  the  handle  will  throw 
out  the  action  of  one  pump,  and  will  give  the  action  of  a 
single  pump  jack. 

It  provides  for  this  double-pump  action  and  the  control  of 
the  lowering  by  the  simplest  valve  construction  imaginable. 
The  valves  are  assembled  in  one  chamber  and  only  three  are 
needed  (two  suction  and  one  pressure  valve)  of  which  only 
two  are  ever  in  use  at  one  time.  Other  double-pump  jacks 
require  at  the  least  five  valves,  and  three  passages  between 
the  pressure  chamber  and  the  reservoir,  and  each  closed  by 
a  separate  valve,  and  the  failure  of  any  one  of  these  valves  or 
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Plgr.  O.     Hand-operated  Cistern  Pressure  Pump,  embodying 
the  Triple  Plunger  Principle  shown  in  Pig.  8 

of  either  cylinder  packing  renders  the  pump  inoperative.  It 
will  be  seen  by  referring  to  Pigs.  2  to  5  inclusive,  that  two 
cylinder  packings  or  three  valves  would  have  to  be  thrown 
out  of  commission  before  the  load  would  be  released  with  this 
type  of  Jack.  The  advantage  of  the  construction  from  the 
point  of  safety  and  the  prevention  of  serious  accidents  is 
undeniable. 

It  can  be  lowered  by  either  the  lever  or  the  valve  handle. 
As  the  valves  can  be  operated  by  the  handle  independently 
of  the  pumping  mechanism,  they  may  be  opened  and  cleared 
of  any  obstruction  which  prevents  their  proper  seating  by  the 
working  of  the  pump.  This  often  obviates  the  necessity  for 
dismantling  the  mechanism. 

Ease  of  dismantling  the  pumps,  valves,  etc.,  for  this  jack 
is  another  advantage  of  its  construction.  This  will  be  best 
appreciated  from  Fig.  5.  Access  to  all  the  valves  is  provided 
by  the  removal  of  but  one  bonnet.  When  the  ram  is  removed 
from  the  cylinder,  the  unscrewing  of  this  bonnet  permits  the 
three  valves,  and  the  removable  seat,  to  drop  from  the  passage 
in  which  they  are  confined.  Furthermore,  to  remove  the 
piston  for  the  examination  of  the  packings  of  the  plung- 
ers, it  is  only  necessary  to  unscrew  the  cap  in  the  top  of  the 
ram,  when  it  may  be  freely  withdrawn. 

The  instant  and  absolute  control  of  the  lowering  mechan- 
ism by  the  handle  should  also  be  included  as  one  of  the 
advantages  of  this  jack.  This  control  of  the  lowering  is.  In 
fact,  one  of  the  prime  advantages  that  the  hydraulic  form 
possesses  over  the  mechanical  types  of  jacks.  With  the  latter 
the  lowering  is  hardly  less  laborious  than  the  raising.  No 
additional  valves  are  required  for  this  releasing  movement. 
The  position  of  the  valve  lever  indicates  at  all  times  whether 
the  lowering  valve  is  open  or  closed. 

The  general  design  of  this  tool  has  been  carefully  looked 
out  for,  to  preserve  the  qualities  of  lightness,  portability,  sim- 
plicity and  reliability.  It  will  stand  rough  usage,  and  not 
get  out  of  order.  It  has  the  minimum  number  of  parts. 
These  are  so  assembled  as  to  be  easily  replaceable  when  neces- 
sary. The  whole  device  can  be  easily  taken  apart  and  put 
togther  without  special  tools. 
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Triple-action  Pumps  built  on  the  "Universal"  Principle 

That  the  new  design  of  plunger  and  valve  mechanism  used 
in  this  jack  is,  as  its  name  indicates,  "universal"  will  be 
appreciated  after  a  study  of  Pigs.  6,  7  and  8.  Fig.  6  shows 
the  single  plunger,  single  chamber  and  double  valve  arrange- 
ment. Here,  evidently,  the  plunger  is  single-acting  and  the 
ram  has  but  one  rate  of  speed.  The  depression  of  the  two 
valves  under  the  action  of  the  lowering  pin  would  permit 
the  release  of  the  load.  In  Fig.  7  is  shown  dlagrammatically 
the  arrangement  shown  more  elaborately  in  Figs.  3  and  4. 
Here  we  have  two  chambers,  two  rates  of  pumping  speed, 
and  provision  for  lowering. 

In  Fig.  S  the  construction  is  carried  still  further,  and  pro 
vision  is  made,  as  shown,  for  three  chambers  and  four  valves 
arranged  as  before.  With  all  the  valves  free  to  act,  all  three 
chambers  would  be  forcing  water  into  the  cylinder.  By  de- 
pressing the  uppermost  valve,  two  chambers  only  would  be 
in  operation.  By  depressing  still  further  the  two  upper 
valves,  but  one  chamber  would  be  in  operation.  And  finally, 
by  aepressing  all  four  valves,  the  load  would  be  lowered.  It 
would  be  possible,  but  perhaps  not  practicable,  to  carry  this 
multiplicity  of  valves  and  pistons  to  any  extent,  giving  three, 
four  or  any  number  of  rates  of  pumping  speed.  Two,  how- 
ever, is  sufBcient  for  all  the  practical  purposes  for  which  a 
portable  jack  is  used. 

Fig.  9  illustrates  a  pressure  pump  for  hydraulic  work  in 
which  the  triple  piston  arrangement  shown  dlagrammatically 
in  Fig.  8  has  been  used.  There  are  thus,  in  this  case,  four 
working  positions  to  the  handle,  giving  three  different  rates 
of  pumping,  in  addition  to  the  lowering  position.  This  cis- 
tern pump  may  be  used  for  a  great  variety  of  purposes,  such 
as  for  making  tests,  or  on  the  operation  of  variable  pressure 
hydraulic  presses,  etc.  It  may  be  connected  to  any  piece  of 
hydraulic  apparatus  by  means  of  flexible  copper  tubing.  It 
will  be  furnished  to  give  any  combination  of  pressure  re- 
quired— such  as,  for  instance,  1,000  pounds  to  the  square  inch 
with  three  pumps  in  operation,  2,000  pounds  with  two  pumps, 
and   6,000  pounds  with  one   pump. 

Other  Hydraulic  Machinery 
A  wide  variety  of  other  hydraulic  apparatus  has  been  de- 
signed by  the  makers  of  these  jacks,  incorporating  the  prin- 
ciples of  the  mechanism  we  have  described.  Horizontal  jacks, 
jacks  for  bridge  builders,  car  inspectors,  etc.,  hand  hydraulic 
pumps,  power  hydraulic  pumps,  jack  cylinders  for  hydraulic 


IMPROVED  DESIGN    OF    BINSSE  BORING 
MACHINE 

The  boring  machine  built  by  the  Binsse  Machine  Co..  New- 
ark, N.  J.,  is  of  the  standard  type  in  which  the  spindle  is 
mounted  in  fixed  bearings  on  a  column  or  headstock.  while 
the  work  is  clamped  to  a  table  adjustable  by  both  longitudi- 
nal and  cross  motions  on  a  knee,  which  latter  member  is  it- 
self adjustable  vertically  by  means  of  two  connected  elevating 


Fig.  1.    Binsse  Boring  Machine  \Flth  Improved  Feed  Gearing  and  Other  Details 


Plff.  2.    Arrangement  o.**  Gears  In  Quick  Feed  Change  Mechanism 

screws.  The  type  will  be  readily  recognized  from  Fig.  1. 
The  makers  of  this  machine  have  recently  made  important 
improvements  in  the  design,  which  should  add  to  its  conven- 
ience and  productiveness. 

One  of  these  improvements  consists  simply  in  lengthening 
the  arms  of  the  pilot  wheel  at  the  extreme  left  of  the  ma- 
chine, by  which  the  boring-bar  is  advanced  toward  or  with- 
drawn from  the  work.     This  improvement,  simple  as  it  would 

appear  to  be,  is  yet  of 
great  advantage,  as  it 
permits  the  workman  to 
shift  the  bar  without 
moving  from  his  position 
of  observation  at  the 
working  end  of  the  spin- 
dle. He  is  thus  enabled 
to  center  the  spindle  to  a 
punch  mark,  and  do  simi- 
lar work  accurately  to  di- 
mensions, without  the  in- 
convenience of  stepping 
back  and  forth  between 
the  pilot  wheel  and  the 
working  point. 

A  second  improvement 
relates  to  the  means  pro- 
vided for  clamping  the 
work-table  to  the  saddle 
and  the  saddle  to  the 
knee.   This  provision  con- 


presses,  etc.,' are  some  of  the  various  styles.  In  the  last  case, 
the  ram  is  provided  with  a  rack  and  pinion  adjustment  which 
permits  the  rapid  bringing  down  of  the  platen  against  the 
material  to  be  pressed,  without  requiring  the  tedious  opera- 
tion of  the  pump  for  this  idle  movement. 

All  these  pieces  of  apparatus  are  composed  of  parts  which 
are  simple  in  themselves  and  which  may  be  replaced  when 
necessary  at  a  low  cost.  The  parts  are  interchangeable,  being 
made  by  automatic  machinery,  and  are  easily  dismembered 
without  the  use  of  special  tools. 


sists  of  four  bolts,  one  passing  through  each  corner  of  the 
saddle.  The  lower  end  of  each  is  provided  with  heads  fit- 
ting in  T-slots  on  top  of  the  knee,  while  the  nut  on  the 
upper  end  tightens  down  on  a  clamp,  which  enters  the  gib 
slot  in  the  edge  of  the  work-table.  When  the  nuts  are 
screwed  up,  it  will  be  seen  that  with  this  arrangement  the 
table  is  clamped  to  the  saddle  and  the  saddle  to  the  knee 
simultaneously,  the  strain  being  taken  directly  down  from 
the  table  to  the  knee,  giving  the  most  rigid  possible 
construction.      This    is    similar    in    principle    and    effective- 
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ni'ss  to  the  methoti  which  has  always  been  provided  on  this 
macliiiK'  lor  claiiiplng  the  outer  end  of  the  linec  and  outboard 
suiii'<u't  togt'thor.  This  consists,  as  may  be  seen,  simply  o(  a 
through  boll  laid  on  the  top  of  the  kneo,  and  passing  from 
side  to  side  of  the  outboard  support  through  slots  formed  to 
receive  it.  When  the  nut  on  the  outer  end  of  this  bolt  Is 
tiKliti-niHi  up.  the  sides  of  the  support  are  drawn  against  the 
knee  and  the  wlinlc  structure  is  clamped  together..  It  will  be 
noticed  that  sqiuiic  locked  gibbed  surfaces  are  used  through- 
out the  maihiiic.  This  is  the  construction  tliat  gives  the 
greatest  rigidity  and  the  best  fitting  sliding  bearings. 

A  third  and  the  most  iiuportant  improvement  Is  the  pro- 
vision of  a  geared  feed  drive  of  the  qtiick  change  variety. 
This  change  gear  mechanism  has  been  worked  out  in  very 
attractive  form.  As  may  be  seen  In  Fig.  1,  it  is  compact  and 
designed  in  harmony  with  the  rest  of  the  machine.  It  Is  also 
very  easily  manipulated.  It  provides  for  a  reverse  motion 
and  for  eight  feeds,  any  one  of  which  may  be  instantly  ob- 
tained. These  cluuiges  are  effected  by  the  operation  of  two 
levers  and  a  knurled  knob. 

Fig.  2  shows  details  of  the  construction  ot  this  change  gear 
device.  Gear  A  is  driven  by  intermediate  gears  from  the 
siiindle  of  the  machine.  Cn  the  shaft  to  which  it  is  keyed  is 
also  keyed  sliding  clutch  member  B,  which  may  be  set  to 
engage  with  clutch  teeth  in  either  of  gears  C  and  D.  The 
clutch  is  operated  by  the  upper  of  the  two  short  levers  shown 
on  the  feed  box  in  Fig.  1.  Gears  D  and  C  mesh  respectively 
with  gear  K.  and  an  integral  pinion  on  the  sliaft  F  to  which 
it  is  keyed.  F  may  thus  be  given  two  speeds  depending  on 
whether  B  is  engaged  with  C  or  D.  F  also  carries  two  other 
gearsi  G  and  H.  F,  G,  H  and  E  mesh  respectively  with  gears 
J.  K,  L  and  M.  which  revolve  loosely  on  the  hollow  shaft  0. 
Either  of  these  four  gears  may  be  connected  with  0  by  means 
of  the  diving  key  P.  which  may  be  movea  from  one  to  the 
other  of  its  four  positions  by  means  of  a  pinion  Q,  meshing 
with  circular  rack  teeth  turned  in  the  outer  end  of  the  plunger 
J?,  in  which  P  Is  pivoted.  R  is  operated  by  the  knurled  knob 
shown  at  the  side  of  the  feed  box  in  Fig.  1,  and  thus  controls 
four  changes,  which,  in  combination  with  the  upper  crank, 
give  the  eight  for  which  the  mechanism  provides. 

Gear   »S,    keyed    to   shaft   0,    meshes   with   gear    T   running 
loosely   on   shaft    U;    the   latter   is   connected   by   bevel   gears 
with  the  handwheel  at  the  right  of  the  column.     To  connect 
or  disconnect   T  with   U.  and   thus   start   and   stop   the   feed, 
clutch   y  is   provided.     Bevel   gears   W  and   X  and  clutch   Y 
control    the    direction    of   the    feed.       Gear    W   is   pinned,    as 
shown,  to  shaft  U.  and  X  is  connected  with  W  by  an   idler 
bevel  gear  so  that  it  revolves  in  the  opposite 
direction.      Clutch    Y   is   keyed    to   shaft   Z, 
which  extends  backward  to  drive  the  worm 
on  the  pilot  wheel  shaft.     It  will  be  noted 
that  shafts  Z  and  U  are  separate,  the  former 
having  a  pivot  bearing  in  the  latter  at  their 
junction. 

It  would  be  very  difficult  to  effect  the 
same  number  of  changes,  with  a  smaller 
number  of  gears  than  that  used  by  the  com- 
bination shown  in  Fig.  2.  Ten  gears  only, 
as  may  be  seen,  are  required  for  giving  the 
eight  changes  of  speed.  All  the  mechanism  is  enclosed  in  a 
dust  and  grit  proof  casing,  with  ample  provision  /or  lubri- 
cation. 

The  means  provided  for  clamping  and  centering  the  boring- 
bar  in  this  machine  is  original  and  effective.  A  split  and 
tapered  bushing  surrounds  the  bar  in  the  nose  of  the  spin- 
dle. A  steel  collar,  threaded  on  the  outside  and  tapered  to 
fit  on  the  inside,  surrounds  this  Inishing.  When  the  collar  is 
screwed  into  the  spindle,  its  taper  presses  in  on  the  bushing, 
forcing  it  together  and  tightly  gripping  and  centering  the  bar. 

This  tool  retains  all  the  features  which  liave  become  well 
known  In  the  boring  machine  made  by  this  firm.  The  base 
is  of  unusual  depth  and  rigidity,  as  may  be  seen.  This  gives 
stiffness  to  the  whole  machine.  The  driving  cone  is  mounted 
on  a  shaft,  separate  and  to  the  rear  of  the  spindle,  and  is 
provided  with  internal  back-gears.  The  arrangement  gives  a 
drive  particularly  suited  to  heavy  facing  cuts  and  other  iiard 


service,  and  relieves  the  siiiniUe  of  tlio  belt  pull. 

The  makers  have  found'that  it  is  possible  with  this  type  of 
t)oring  machine  to  maintain  a  high  degree  of  accuracy  In  the 
alignment  ot  the  spindle  with  the  top  of  the  table.  The 
maximum  error  In  parallelism  between  them  allowed  is  0.0005 
inch  per  foot,  and  most  of  the  machines  turned  out  come  con- 
siderably within  this  limit. 

The  machine  illustrated  in  Fig.  1  is  the  No.  2B  size.  The 
boringbar  of  this  machine  is  2%  inches  in  diameter  and  is 
maae  of  high  carbon  steel  with  a  No.  t>  Morse  taper  hole.  The 
direct  gearing  ratio  between  the  cone  and  the  spindle  is  1  to 
4%;  and  through  the  triple  gearing,  1  to  18.  The  eight  feeds 
range  from  0.004  to  0.100  inch  per  revolution.  The  bar  is 
held  by  friction  at  any  point  and  can  always,  be  given  the 
full  length  of  feed  at  one  setting. 


PAWLING  &  HARNISCHFEGER  HORIZONTAL 
DRILLING  AND  MILLING  MACHINES 

The  firm  of  Pawling  &  Harnischfeger,  of  Milwaukee,  Wis., 
has  developed  a  line  of  horizontal  boring  and  drilling  ma- 
chines comprising  three  different  sizes  and  two  different  de- 
signs. Examples  of  each  of  the  designs  are  illustrated  here- 
with: Fig.  1  shows  the  largest  or  No.  7  size  with  the  solid 
box  casting  column,   while  Fig.   2   shows  the  No.   5   machine 


Pig.  1.     No.  7  Horizontal  DrlUlng  and  Mining  Machine,  wllb  Box  Type  of  Column 

with  a  column  built  up  of  cylindrical  members.  The  feed 
and  driving  mechanism  on  the  spindle  saddle  is  similar  for 
the  two  machines,  although  in  Fig.  1  the  motor  is  mounted 
on  the  saddle  while  in  Fig.  2,  it  is  placed  on  the  top  of  the 
column.  The  two  designs  are  also  similar  in  that  the  column 
is  bolted  in  place  on  the  floor,  while  the  work  is  mounted  on 
a  table  which  rolls  on  a  track,  thus  giving  the  required  longi- 
tudinal adjustment. 

The  No.  7  machine,  shown  in  Fig.  1,  will  cover  a  working 
surface  area  of  65  square  feet,  for  drilling  and  tapping  holes 
up  to  3  Inches  in  diameter.  The  saddle  has  a  vertical  move- 
ment of  7  feet  8  Inches  on  the  column.  The  speed  and  feed 
control  is  arranged  conveniently  with  relation  to  the  opera- 
tor's position.  A  positive  clutch  engages  the  motor  pinion 
and  is  operated  by  a  lever  at  the  front  of  the  saddle.  This 
also  controls  the  reverse  as  well.  The  feed  is  locked  or  un- 
locked and  the  spindle  advanced  or  withdrawn  by  one  hand- 
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wheel.  The  spindle  is  of  high  carbon  forged  steel  with  ex- 
tended bearings  which  assure  alignment  at  the  extremes  of 
travel.  The  end  thrust  is  taken  up  by  dust-proof  ball  bear- 
ing. The  saddle  is  balanced  by  a  counterweight  inside  the 
column. 

The  table  has  a  length  of  S  feet,  and  a  width  of  6  feet.  It 
is  adjusted  by  barring  the  capstan  heads  provided  for  the 
purpose  on  the  axles.  The  table  is  fitted  with  improved  roller 
bearings,  large  diameter  axles  and  chilled  wheels.  A  clamp- 
ing brake  on  one  axle,  operated  by  the  handwheel  shown, 
provides  for  locking  in  position  when  desired.  For  boring 
with  long  bars,  an  adjustable  outboard  bearing  is  used, 
clamped  to  the  table  and  lined  with  the  work  and  the  spindle. 

The  machine  is  easily  adapted  to  portable  use,  as  it  may 
be  unbolted  from  its  base  and  swung  by  the  crane  into  any 
desired  position  for  operating  on  large  castings.  A  three- 
horse-power  motor  is  required  for  the  No.  7  machine.  Eight 
changes  of  spindle  speed  are  furnished,  ranging  from  7  to  200 
revolutions  per  minute.  The  spindle  is  2  7/16  inches  in  diam- 
eter, has  a  No.  5  Morse  taper  hole  and  a  feed  of  either  24 
or  30  inches  as  may  be  ordered.     Four  feed  changes  are  pro- 


is  12,841  pounds.  It  will  be  noted  that  no  overhead  support 
or  pit  under  the  floor  is  required.  The  machine  may  be  belt- 
driven,  if  desired,  by  the  substitution  of  a  driving  pulley  for 
the  motor. 


Pig.  2.    No.  5  Machine,  writh  Frame  b\ult  up  of  Cylindrical  Members 

vided  for  each  spindle  speed.  The  weight  of  the  machine  itself 
is  8,300  pounds;   the  weight  of  the  table  is  9,250  pounds. 

The  No.  5  machine,  shown  in  Fig.  2,  has  about  the  same 
capacity  as  the  No.  7  machine  so  far  as  size  of  spindle  and 
maximum  diameter  of  drilling  is  concerned.  The  work-table, 
not  shown  in  the  engraving,  is  8  feet  long  and  the  vertical 
adjustment  of  the  spindle  carriage  is  5  feet,  giving  approxi- 
mately 40  square  feet  of  area  available  for  a  working  sur- 
face. The  columns  of  which  the  frame  is  formed  are  held 
in  position  by  top  and  bottom  plates,  the  latter  of  which  is 
bolted  to  I-beams  embedded  in  the  floor.  These  are  extended 
to  support  the  two  rails  on  which  the  work-table  travels. 
The  counterweight  for  the  saddle  is  guided  by  two  pipes  that 
are  also  retained  in  the  top  and  bottom  plates,  making  the 
machine  practically  self-contained. 

As  in  the  previous  case,  the  machine  is  driven  by  a  three 
horse-power  motor  through  mechanism  which  gives  a  similar 
range  of  speeds.  The  rotation  is  reversible  for  tapping  and 
for  back  counterboring,  by  the  operation  of  a  lever  within 
convenient  reach  of  the  operator. 

The  weight  of  machine,  counterweight  and  table  combined 


WBST;yiACOTT  GAS  FURNACES 

The  accompanying  engravings  show  three  new  members  of 
the  line  of  furnaces  made  by  the  Westmacott  Gas  Furnace 
Co.,  of  Providence,  R.  I.     Fig.  1  shows  an  oven  furnace  which 


Pig.  1.     Wesimacott  Oven  Furnace  for  General  EeaUng,  Hardening,  etc. 

has  been  redesigned  throughout.  The  burners  have  been  im- 
proved in  eflJciency  and  the  furnace  has  a  new  and  more 
effective  form  of  lining.  The  door  is  12  inches  wide  and  6 
high.  The  heating  space  is  18  inches  long.  It  may  be  em- 
ployed for  hardening  or  case-hardening  tools,  die  blocks  or 
other  pieces  of  carbon  or  machinery  steel,  and  may  be  advan- 
tageously used  as  well  for  annealing  metals  of  any  kind. 


Fig.  2.     A  Bench  Forge  for  Small  Work 

Pig.  2  shows  a  small  forge  of  new  construction.  It  is  in- 
tended to  be  placed  on  a  work-bench,  where  it  occupies  very 
little  space.  The  heating  space,  front  and  back,  has  a  diam- 
eter of  3  inches  and  a  length  of  6  inches.  It  is  equipped  with 
a  pilot  light,  which  may  be  left  constantly  burning  at  a  negli- 
gible expense,  making  it  unnecessary  to  relight  the  furnace 
every   time   it   is   used.     This   forge   is   adapted  to   hardening 
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small   pieces,   hentiii!;    bius   of  stock   and   pipe,   liglit   forging, 
brazing,  etc. 

The  brazing  table  slio-.vn  in  Pig.  3  Is  equipped  with  two 
blast  blow  pipes.  These  have  a  universal  adjustment,  allow- 
ing them  to  be  placed  in  any  position.  This,  in  combination 
with  the  movable  bricks,  allows  the  flame  to  be  directed  and 
conftned  on  the  work  in  the  most  eflicient  manner.     The  vari- 


as  shown  at  D,  the  box  Itself  Is  put  over  the  whole  and  fast- 
ened. The  application  of  the  bearing  will  thus  l)o  seen  to  be  as 
simple  as  the  application  of  a  split  sleeve  or  wood  pulley. 

The  bushing  is  of  hardened  steel,  and  absolutely  protects' 
the  shaft  from  being  cut  or  scored  by  the  case-hardened  steel 
rollers.  Injury  from  this  cause  is  of  common  occurrence  in 
other  designs.  These  busliings  are  so  constructed  as  to  vary 
ill  tliickness,  allowing  the  same  size  of  bearing  to  be  fitted 
to  different  diameters  of  shafts.  Each  roller  cage  structure  is 
adapted  to  three  such  changes  of  bushings.  This  makes  it 
unnecessary   for  the   dealer   to   carry   a   large   stock  of  these 


Fig.  3.     Brazing  Table  witb  Adjustable  Blow  Pipes 

iety  of  sizes  of  the  bricks  furnished  is  a  convenience  In  "wall- 
ing in"  the  work.  The  top  of  the  slab  stands  up  30  inches 
from  the  f-oor.  This  table  is  adapted  to  a  wide  variety  of 
operations,  though  intended  primarily  for  brazing.  It  can  be 
used  for  hardening  or  annealing  small  pieces,  heating  bars 
of  stock  and  pipe  for  bending,  and  other 
light  work  of  a  similar  nature. 


Fig.  1      The  Sella  Roller  Bearing,  of  the  Double  Cage  Type 

bearings,  as  odd-sized  bushings  will  take  care  of  the  Inter- 
mediate sizes. 

The  rolls,  as  plainly  shown  in  Fig.  2,  are  contained  within 
a  roller  structure  or  cage.  This  separates  them  from  each 
other,  and  eliminates  the  friction  caused  by  the  roils  running 
In  contact.  It  also  holds  them  parallel  to  each  other  so  that 
it  is  impossible  for  them  to  get  cramped  diagonally  in  the 
boxes. 

This  bearing,  as  may  be  seen,  is  of  the  full  floating  type,  so 


A 


SELLS  ROLLER  BEARING 

The  Sells  roller  bearing  herewith  illus- 
trated and  described  is  being  sold  by  the 
Royersford  Foundry  &  llachine  Co.,  of  Royers- 
ford,  Pa.  It  is  the  design  of  Mr.  John  D. 
Sells,  tor  many  years  Identified  with  the 
"Standard"  roller  bearing,  and  is  therefore 
the  product  of  a  long  experience  in  this  line 
of  work.  This  bearing  is  universally  adapt- 
able, can  be  applied  to  any  hanger  or  pillow- 
block  of  corresponding  size  either  for  new 
installations  or  for  substituting  in  a  plant 
previously  equipped  with  the  old  style  of 
plain  or  oil  bearings;  and  it  also  possesses 
the  advantage,  as  may  be  seen  from  the  en- 
graving. Fig.  2,  of  being  applicable  without 
requiring  to  be  pushed  on  over  the  length 
of  the  shaft  from  one  end  to  the 
other. 

The    construction    will,    perhaps,    best    be 
understood    by    reference    to    Fig.    2,    which 
shows  the   successive  operations  of   putting 
the  bearing  in  place.     First  the  split  sleeve 
Is  put  on  the  shaft.     This  is  formed   in  two 
parts,  with  the  split  running  diagonally,  as 
shown,  so  that  the  rolls  may  pass  over  the 
Joint  without  shock  or   irregularity   of  mo- 
tion.    Next  this  sleeve  is  clamped  In  place  onto  the  shaft  by 
two  collars,  see  B,  which  are  provided  with  counterbores  fit- 
ting the  edges  of  the  sleeve  so  that  they  are  thus  themselves 
truly  located.     Next,  as  shown  at  C,  the  two  halves  of  the  split 
cage  are  placed  around  the  sleeve  between  the  collars.    Then. 


B 


Fig.  2.     Assembling  a  Single  Cage  Sells  Roller  Bearing  In  Place 

tliat  none  of  the  customary  trouble  from  end-thrust  friction 
In  roller  bearings  is  met  with.  The  two  halves  of  the  case 
are  fitted  togotlier  wltli  milled  joints  to  make  them  dust-proof, 
and  to  give  further  assurance  in  this  matter  a  heavy  felt 
wiper  is  used  at  each  end  of  the  box,  which  at  the  same  time 
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prevents  the  loss  of  oil.  Drain  holes  are  also  provided  so 
that  the  case  can  be  flushed  with  kerosene  or  other  cleansing 
fluid  when  the  oil  gums.  Holes  are  tapped  in  the  top  of  the 
box  to  provide  for  oil  cups.  For  head-  or  jack-shaft  use,  on 
shafts  3  11/16  inches  in  diameter  or  larger,  this  bearing  Is 
provided  with  a  double  roller  structure  as  shown  in  Fig.  1. 
This  gives  a  greater  bearing  area  for  heavily  loaded  shafts. 
All  parts  are  made  interchangeable.  In  case  any  part  of  the 
bearing  becomes  mislaid  or  broken  by  accident,  it  can  be  easily 
replaced,  avoiding  the  expense  of  a  new  complete  bearing. 

For  the  present,  at  least,  the  manufacturers  intend  to  sell 
this  form  of  bearing  for  fifty  per  cent  less  than  the  price  asked 
for  any  other  similar  device  on  the  market. 


FERRACUTE  TOGGLE  PRESS  OF  UNUSUAL 
SIZE 

The  "largest  ever  built"  in  the  way  of  various  forms  of 
power  presses  have  come  along  very  rapidly  in  the  past  two 
or  three  years.  We  are  beginning  to  get  familiar  with  the 
apiJlication  of  these  machines  to  larger  and  larger  work,  and 
the  picture  of  a  new  press  of  unusual  size  does  not,  perhaps, 
excite  the  same  interest  that  it  would  have  a  few  years  ago. 
The  accompanying  illustrations,  however,  show  a  double-action 
drawing  press  of  such  enormous  size  and  capacity  that  the 
builder,  the  Ferracute  Machine  Co.,  of  Bridgeton.  X.  J.,  has 
good  reason  to  call  attention  to  it.  This  press  was  built  par- 
ticularly for  seamless  burial  caskets  of  the  largest  size,  drawn 
from  sheet  steel  1/16  inch  thick.  It  is  equally  well  adapted, 
however,  for  forming  other  large  drawn  work,  such  as  auto- 
mobile bodies,  bath  tubs,  metallic  boats,  etc. 

The  bed  is  a  massive,  internally  ribbed  and  trussed  casting 
weighing   IS   tons.     The  width  of  the  bed,   right  to   left,  be- 


Fig.  1.    An  Enormoua  Double-action  Dra^ring  Press 


Fig.  2.    The  Press  Partially  Erected,  showing  Cam  and  Toggle 
Mecbanistn  for  Operating  Blank  Holder 

tween  columns  is  9  feet  4  inches  and  extreme  depth 
of  bed  front  to  back,  4  feet  6  inches.  Projecting  up- 
ward from  the  corners  of  the  bed  are  round  steel  col- 
umns, 10  inches  in  diameter,  supporting  the  upper 
framework,  taking  the  tensile  stresses,  and  also  serv- 
ing as  slide-bearings  for  the  outer  ram.  These  col- 
umns are  connected  at  the  top  by  heavy  stays,  the 
crank-shaft  (see  E,  Fig.  2)  being  journaled  in  the 
end  stays.  The  crank-shaft  is  composed  of  forged 
steel,  is  15  inches  in  diameter  and  weighs  5  tons. 
Twin  gears,  each  7  feet  2  inches  diameter  by  1  foot 
6  inches  face,  are  keyed  to  the  ends  of  the  crank- 
shaft. These  gears  are  steel  castings,  the  teeth  be- 
ing cut.  The  weight  of  each  gear  is  414  tons.  The 
back-shaft  is  driven  by  a  gear  at  the  middle  of  the 
shaft  instead  of  at  the  end,  the  torsional  strains 
thereby  being  balanced  and  the  pressures  at  the  end 
of  the  shaft  equalized. 

The  upper  toggles  A  are  pivoted  to  the  front  and" 
back  frame  trusses,  the  lower  toggles  B  being  con- 
nected to  the  outer  ram  or  blank-holder  C.  There  are 
four  sets  of  these  toggles,  giving  pressure  to  the  outer 
ram  at  four  poidts.  The  crank-shaft  is  connected  to 
the  inner-ram  or  plunger  by  pitman  strap  and  pit- 
man, as  usual,  there  being  two  bearing  points  in  the 
plunger. 

Rollers  on  studs  projecting  from  the  plunger  bear 
afainst  the  upper  toggles  A.  causing  them  to 
straighten  out  when  the  plunger  descends,  forcing 
tLe  outer  ram  down.     As  the  main  ram  or  plunger 
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rises,  after  a  stroke  has  been  niadc,  similar  rollers  on  the 
other  side  of  the  toggles  strike  projections  at  the  "knee- 
joints"  of  the  toggles,  causing  thcin  to  resume  their  angular 
pesliion.  the  outer  ram  being  lifted  by  steel  springs  as  soon 
as  the  lopgles  are  tripped.  This  Is  shown  in  Figs.  1  and  2. 
The  plunger  has  "2  inclies  stroke.  As  the  ram  has  a  stroke 
of  It;  inches.  It  i.s  possible  to  draw  work  of  very  nearly  that 
depth.     The  adjustment  of  both  ram  and  plunger  is  8  inches. 

The  fiy-wlieel  is  OO  inches  diameter  and  12  inches  face.  The 
press  is  driven  by  a  125  H.  P.  motor  through  a  powerful  fric- 
tion clutch,  by  means  of  which  the  operator  has  perfect  con- 
trol at  all  times,  being  able  to  start  and  stop  the  machine  at 
any  part  of  the  stroke.  The  ratio  of  gearing  Is  1  to  300. 
The  press  malves  about  one  and  a  half  strokes  per  minute, 
giving  it  a  great  advantage  in  speed  over  hydraulic  presses  in 
which  heavy  worli  of  this  cliaraeter  Is  usually  done.  A  posi- 
tive knockout  is  connected  to  the  ram  by  rods  running  up 
through  the  bed. 

The  press  is  20  feet  2  inches  high.  It  occupies  a  floor  space 
of  18  feet  9  inches  by  9  feet  3  inches.  It  weighs  100  tons,  and 
gives  a  ram  pressure  of  1,500  tons.  It  was  designed  by  Mr. 
Oberlin  Smith,  the  president  and  mechanical  engineer  of  the 
Ferracute  Machine  Company. 


GARVIN  NO.   112  GEARED  PEED  MILLING 
MACHINE 

The  milling  machine  herewith  illustrated  and  described  is 
made  by  the  Garvin  Machine  Co.,  Spring  &  Varick  Sts.,  New 
York  City.  The  principal  features  of  the  design  are  the  box 
construction  of  the  knee,  the  arrangement  of  the  knee  bear- 
ing surfaces  and  those  of  the  saddle  and  table,  and  the  com- 
pact geared  feed  mechanism  employed.  These  improvements 
have  been  incorporated  in  a  machine  which  otherwise  retains 
the  good  points  of  the  older  line  of  millers  built  by  the  same 
firm. 

Improvements  in  the  Structural  Design 

In  regard  to  the  general  structuie  of  this  miller,  it  may 
be  said  that  the  column  is  built  on  the  standard  lines  which 
have  previously  given  good  results  in  the  matter  of  strength 


Fltf.  1.    Garvin  No.  112  Geared  Peed  MUlins  Machine 

and  rigidity,  and  consequent  output  of  work.  The  first  point 
of  interest  in  the  structural  design  relates  to  the  knee,  which 
is  Illustrated  in  Fig.  1.  This  is  of  the  solid  top,  extended 
type,  which  has  been  patented  by  the  builders.  As  may  be 
seen,  the  top  Is  entirely  closed  except  for  one  very  small  hole, 
which    does   not   Interfere   with    strength    and    stiffness.  •  The 


back  of  the  knee,  where  It  joins  on  the  column,  is  also  closed, 
as  are  the  sides  and  end,  while  the  lower  opening  is  well 
ribbed.  A  stiff  internal  rib  is  al.'io  provided.  The  bearing 
on  the  column  is  extended  upward,  and  two  binders  for  clamp- 
ing the  vertical  adjustment  are  furnished,  with  an  extra  gib 
screw  placed  close   to  each   binder. 

This  solid  top  construction  furnishes  the  necessary  stiff- 
ness for  resisting  the  side  pressure  from  heavy  cuts,  and 
checks  the  vibration  induced  by  coarse  tooth  cutters.  These 
troubles,  and  a  rertain  amount  of  distortion  due  to  overhang 


Fig.  2.     Roar  View  of  Milling  Machine,  showing  Feed   Gear-bos 
and  Connections 

ing  work  and  table,  are  liable  to  be  met  with  in  designs  which 
employ  an  opening  in  the  top  of  the  knee.  The  opening  tends 
to  spring  together  under  stress,  permitting  the  undesirable 
conditions  noted  above. 

The  solid  -top  design  is  made  possible  by  placing  the  cross- 
feed  screw  just  under  the  edge  bearing  on  the  right-hand  side 
of  the  knee.  Any  objection  which  might  be  offered  to  this 
offset  control  for  the  in  and  out  movement  of  the  saddle,  is 
answered  by  the  design  of  bearing  employed.  This  is  of  a 
type  which  has  been  generally  used  on  gear  cutting  machines. 
The  saddle  is  lined  up  by  the  narrow  bearing  on  the  right- 
hand  side,  to  which  it  is  confined  by  a  strap  gib  beneath, 
which  holds  it  down,  and  by  a  tapered  gib  on  the  edge.  As 
this  narrow  guiding  surface  is  practically  central  with  the 
cross-feed  screw,  no  canting  or  twisting  action  is  possible, 
even  should  the  gibs  be  adjusted  very  loosely.  The  resulting 
conditions  are  probably  better  than  would  be  obtained  by  the 
usual  method  of  guiding  the  slide  across  the  full  width  of 
the  knee,  even  with  the  cross-feed  nut  in  the  center  of  this 
wide  guiding  surface. 

The  extended  bearing  on  the  fat'e  of  the  column  adds 
greatly  to  its  rigidity,  gives  a  larger  and  more  durable  bear- 
ing surface,  and  prevents  a  tendency  to  sag;  and  this,  together 
with  the  box  construction,  affords  a  firmer  and  more  unyield- 
ing support  to  the  arm  and  arbor  braces.  It  also  permits 
giving  more  clearance  between  the  arm  brace  and  the  face 
of  the  column  without  sacrificing  the  rigidity  and  accuracy 
of  the  structure. 

Another  interesting  point  in  the  design  Is  shown  In  Fig.  3, 
which  is  a  view  looking  down  on  the  top  of  the  saddle,  the 
latter  being  removed.  Particular  attention  is  called  to  the  use 
for  the  table  bearing  of  two  gibs,  tapered  in  opposite  direc- 
tions.    This  gives  assurance  of  a  good  fit  at  this  point,  and 
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consequently  of  freedom   from   vibration   whicli   would   result 
from  the  use  of  a  single  taper  gib  worn  at  one  end. 

Construction  of  the  Quick-change  Feed  Mechanism 
The  new  feed-box  (shown  in  detail  in  Fig.  5,  and  applied 
to  the  millers  in  Figs.  1  and  2)  is  unusually  compact  in  con- 
«truction,  when  the  range  and  number  of  feeds  it  provides 
is  considered.  It  will  give  12  feed  changes,  varying  from 
0.002  to  0.080  inch  per  revolution  of  the  spindle.  The  con- 
struction is  best  seen  in  Fig.  5. 

A  series  of  gears  of  different  diameters,  meshing  with  each 
■other,  is  mounted  on  pivots  extending  around  the  periphery 
of  a  double-walled  circular  cage  as  shown.  This  train  of 
gears  is  driven  from  a  central  gear  mounted  on  a  shaft,  which 
receives  its  motion  from  the  spindle  as  seen  in  Figs.  1  and  2. 
The  cage  in  which  these  gears  are  mounted  is  provided  with 
worm-wheel  teeth  on  its  periphery,  meshing  with  a  steep  pitch 
■worm   mounted  on  a  crankshaft  as  shown.     Each  revolution 


The  compactness  of  this  feed  change  mechanism  is  its  most 
salient  characteristic.  The  ease  of  making  the  change  is  an- 
other as  the  crank,  for  the  reasons  described,  can  be  turned 
rapidly  and  easily  without  meeting  any  perceptible  resistance, 
until  the  desired  feed  position  has  been  reached.  Suitable 
graduations  in  connection  with  an  index  give  direct  read- 
ings for  the  rate  of  feed  obtained. 

General  Features  and  Dimensions 
In  its  general  construction,  the  remaining  features  of  the 
machine  come  up  to  the  standard  of  requirements  in  milling 


Fig.  4. 


Fig.  3.     Top  Vle\p  of  Saddle  (on  Table)  sho^rinff  Double  Taper 

of  this  crankshaft,  therefore,  turns  the  cage  to  a  new  posi- 
tion; and  in  each  of  these  positions  a  new  one  of  the  series 
of  gears  provided  is  brought  into  mesh  with  a  pinion  set  in  a 
recess  in  the  front  of  the  gear  casing.  This  pinion  is  con- 
nected by  th'e  usual  telescopic  shaft  with  the  feed  gearing  on 
the  saddle. 

Two  or  three  points  in  the  construction  of  this  mechanism 
should  be  noted.  For  one  thing,  the  teeth  of  the  gears  about 
the  periphery  of  the  cage,  and  the  teeth  of  the  pinion  driv- 
ing the  telescopic  shaft,  have  been  given  special  shapes.  This 
permits  them  to  be  turned  into  and  out  of  engagement  freely 


Solid  Top  Extended  Knee  with  Confined 
Guide  Bearing  for  Saddle 


Fig.  5.    Feed  Gear-box  DlsmanUed  to  show  tbe  Construction 

W'hile  running  at  full  speed,  without  any  possible  danger  of 
interference  and  consequent  injury.  Another  point  that  will 
perhaps  occur  to  the  reader  as  requiring  consideration  relates 
to  the  direction  of  the  rotation  of  the  feeds.  The  gears  in  the 
periphery  of  the  cage,  which  are  brought  successively  into 
mesh  with  the  pinion  on  the  telescopic  shaft,  evidently  re- 
volve in  different  directions.  Every  other  one  turns  to  the 
right  hand,  while  the  remaining  ones  turn  to  the  left.  This 
means  that  with  every  successive  feed  change,  the  direction 
of  rotation  Is  altered.  This  change  is  rectified  by  the  feed 
reverse  motion  in  the  gear-box  on  the  saddle,  to  which  the 
telescopic  shaft  is  connected.  The  small  lever  shown  on  this 
gear-box  effects  this  reversal  through  a  tumbler  gear  mech- 
anism, similar  to  that  commonly  employed  in  the  headstock 
of  the  engine  lathe. 


machine  design.  The  arm  is  of  solid  steel,  and  overhead 
braces  are  provided.  The  cross,  longitudinal  and  elevating 
screws  are  controlled  by  attached  cranks  and  handwheels 
which  give  plenty  of  room  for  movement  without  interference 
with  each  other.  The  main  spindle  bearing  is  tapered,  and 
the  thrust  is  taken  in  either  direction  by  hardened  and  ground 
washers  on  each  side  of  the  spindle  collar.  A  soft  packing 
washer  is  provided  which  may  be  taken  out  and  faced  off  in 
the  lathe  to  let  the  spindle  in  further  to  take  up  wear  when- 
ever this  is  necessary.  A  large  cap  holds  the  spindle  back 
to  its  seat,  and  thoroughly  protects  the  bearing  from  oil.  The 
machine  has  a  longitudinal  feed  of  20  inches,  a  cross-feed  of 
7  inches,  and  a  vertical  adjustment  of  18  inches.  The  weight 
packed  tor  domestic  shipment  is  2,300  pounds. 


WALTHAM  AUTOMATIC  VERTICAL 
RECESSING  MACHINE 

The  automatic  precision  machine  herewith  illustrated  is 
made  by  the  Waltham  Machine  Works,  Newton  &  Cutter  Sts., 
Waltham,  Mass.  It  was  originally  intended  for  recessing 
watch  parts,  such  as  bridges,  etc.,  having  a  simple  recess  that 
can  be  roughed  or  finished  by  a  revolving  cutter,  with  the 
work  stationary.  It  may 
be  used,  however,  for 
any  similar  work  on 
small  flat  blanks. 

The  blanks  are  placed 
by  hand  in  the  vertical 
magazine,  and  all  the 
subsequent  operations 
are  automatic.  The 
blanks  are  taken  from 
the  magazine  by  a  slide, 
operated  by  compressed 
air,  that  carries  them, 
one  at  a  time,  to  a  posi- 
tion underneath  the  ver- 
tical spindle  carrying 
the  cutter,  where  they 
are    securely    clamped, 

also   by    compressed    air.  ^^  Automatic  precision  Recessing  Machine 

The  cutter  spindle   is   then    fed   to   the   required   depth   by  a 
cam  attached  to  a  shaft  at  the  rear  of  the  machine. 

Upon  the  return  of  the  cutter  spindle,  the  slide  is  with- 
drawn, releasing  the  recessed  blank,  but  leaving  it  directly 
beneath  the  cutter  spindle.     From  this  position  it  is  ejected 
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by  a  blast  of  air  wilh  all  tlio  chips  made  by  the  operation, 
thus  cleaning  the  clamp  for  the  Insertion  of  a  fresh  blank. 
The  air  valves  controlling  the  operation  of  the  slide,  clamp 
and  blast  are  operated  by  cams  on  the  same  shaft  which  car- 
ries the  cam  for  feeding,  ren-sslng  and  ejecting  the  blank. 

This  machine  is  best  adaiited  for  brass  work.  A  production 
from  12  to  20  per  minute  can  be  obtained,  according  to  the 
size  of  the  recess.    The  weight  of  the  machine  is  80  pounds. 


WELLS  SPEED  LATHE  FOR   MANUAL  TRAIN- 
ING AND  GENERAL  SHOP  USE 

The  firm  of  F.  E.  Wells  &  Son  Co.,  of  Greenfield,  Mass.,  has 
developed  a  line  of  speed  lathes  primarily  for  manual  train- 
ing school  use,  but  which  has  been  found  well  adapted  also 
to  the  general  run  of  hand  lathe 
work  found  in  the  ordinary  machine 
shop.  They  are  built  either  as  cone 
pulley  or  motor-driven  machines, 
and  provided  either  with  bench  legs 
or  with  regular  legs  for  mounting 
on  the  fioor.  The  engravings  shown 
herewith  illustrate  the  floor  type  of 
machine. 

In  Fig.  1  is  shown  the  new  design 
of  electrically-driven  lathe  with  the 
motor  enclosed  in  a  special  head- 
stock.  This  motor  is  designed  ex- 
pressly for  this  lathe,  with  an  ex- 
tended spindle  which  is  bored  out 
with  a  No.  2  Morse  taper,  and 
threaded  on  the  outside  for  holding 
chucks.  A  %-inch  hole  is  provided 
through  the  spindle  for  knocking 
out  centers,  holding  bar  stock,  etc. 
The  motor  has  a  variable  speed  con- 
trol by  means  of  the  starting  box  shown  on  the  front  of  the 
lathe. 

One  of  the  important  new  features  of  this  line  is  the  Im- 
proved spindle  bearing  furnished.  The^  box  is  of  phosphor- 
bronze,  split,  tapered  on  the  outside  and  provided  with  nuts 
at  each  end  for  adjustment  in  the  taper  seat  in  the  headstock. 
This  allows  taking  up  wear  without  disturbing  the  fit  on  the 
spindle.     An  oil  chamber  in  the  headstock  bearing  furnishes 


and  pulley,  obviating  any  danger  of  catching  the  clothing  and 
causing  consequent  injury  to  the  operator.  A  llexlble  coup- 
ling Is  used  for  connecting  tlie  lathes,  so  that  they  will  run 
properly  even  though  not  set  exactly  in  line.  The  clutch  la 
made  noiseless  by  hard  wood  bushings  set  in  the  fianges  of 
the  coupling.  This  makes  It  possible  to  engage  or  disengage 
them  without  noise  while  running  at  any  speed. 

On  these  under  drive  lathes  the  makers  furnish  everything 
except  the  pulley  for  driving  the  shaft,  and  that  will  be  fur- 
nished If  desired.  Floor  hangers  may  also  be  provided  to 
extend  the  shaft  for  belting  to  other  tools  or  machines. 

Another  method  of  doing  away  witli  a  countershaft,  and 
the  extra  belting  which  it  requires,  consists  in  mouiUing  the 
cone  pulley  and  friction  clutch  on  a  lincshaft  directly  over 
the  lathe.     The  same  friction  is  used  in  this  case  as  for  the 


Fig.  2.    Under  Drive  for  Speed  Lathes,  which  avoids  the  Use  of  Coiintershafts 

under  drive.  By  thus  simplifying  the  overhead  work  and 
doing  away  with  belts,  countershafts,  etc.,  complication  of 
mechanism  Is  avoided,  the  time  and  money  spent  on  mainten- 
ance are  greatly  lessened,  and  the  shop  is  made  much  lighter 
and  has  a  more  satisfactory  appearance. 

The  engraving  shows  the  lathe  with  plain  screw  feed  tall- 
stock,  but  It  will  be  furnished  with  combination  screw  and 
lever  feed  If  desired.  The  lathe  will  also,  as  stated,  be  fur- 
nished as  a  bench  machine  with  short  legs  if  preferred  by  the 
purchaser. 


Fig.  I.    Speed  Lathe  with  Motor  built  into  Headstock 

a  constant  supply  of  lubricant  to  the  spindle  by  means  of  a 
ring  oiling  device  of  standard  construction. 

A  cone  pulley  type  of  this  lathe  having  a  novel  form  of 
belt  drive  Is  shown  in  Fig.  2.  A  llneshaft  Is  provided,  ex- 
tending under  as  many  of  these  lathes  as  It  may  be  desired 
to  set  in  a  row.  On  this  llneshaft,  under  each  headstock,  is 
mounted  a  large  cone  pulley  which  may  be  connected  with 
the  shaft  by  means  o£  a  friction  clutch  operated  by  the  haiui- 
lever  shown  at  the  end  of  each  lathe.  This'  lever  is  also  con- 
nected with  a  brake,  which  goes  into  action  when  the  clutch 
Is  thrown  off.  slo|)pinK  the  spindle  Instantly  and  saving  con- 
siderable time.     Suilable  guards  are  provided  for  both  shaft 


THE  PARKER  SPEED-CHANGING  DEVICE 

The  accompanying  Illustrations  shown  the  application  and 
design  of  the  Parker  transmission  and  speed-changing  device. 
This  device  Is  patented  by  Mr.  Clark  W.  Parker  and  manufac- 
tured by  the  Parker  Transmission  and  Appliance  Co..  Spring- 
field, Mass.  The  transmission  can  be  used  for  all  kinds  and 
sizes  of  machines  that  require  change  of  speeds  and  is  par- 
ticularly applicable  to  machine  tools  and  automobiles.  The 
speed  changing  device  Is  of  the  non-sliding  gear  type  with 
positive  drive,  and  can  be  operated  either  as  a  "progressive" 
or  "selective"  speed-changing  device.  It  may  be  made  as  an 
integral  part  of  the  machine  to  which  It  is  applied  or  to  take 
the  place  of  a  countershaft,  and  can  be  placed  in  any  con- 
venient position.  It  may  be  made  for  any  required  number 
of  speed  changes  and  any  ratio,  and  of  any  combination  for 
forward  and  reverse  speeds.  In  Fig.  1  the  device  is  shown 
applied  to  a  IG-inch  Reed  engine  lathe.  In  this  case  the  head- 
cone  of  the  lathe  has  been  removed  and  a  single  pulley  drive 
supplied.  The  transmission  takes  the  place  of  the  discarded 
countershaft. 

The  principal  parts  of  which  the  Parker  transmission  con- 
sists are  two  cones  of  gears  that  are  in  constant  mesh  and 
mounted  idly  on  parallel  shafts,  the  shafts  being  properly 
slotted  for  the  sliding  keys,  and  the  shock  absorber  that  is 
applied  at  the  driven  end. 

The  line  engraving  Fig.  3  shows  In  the  lower  part  of  the 
illustration  a  horizontal  section  in  detail  and  an  end  view 
at  the  driven  end.  The  upper  part  of  Fig.  3  is  the  plan,  and 
shows   the   transmission   assembled.    The   lower   view   shows 
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tlie  five  gears  C„  four  for  the  forward  speeds  and  one  for  the 
reverse,  which  are  mounted  idly  on  shaft  B„  and  also  the 
sliding  key  E^,  which  is  hinged  in  the  sliding  sleeve  D,.  The 
key  E^  is  shown  in  its  extreme  right-hand  position,  locked 
in  the  reverse  gear.  The  reverse  is  obtained  by  using  an 
intermediate  gear  indicated  in  the  end  view.  The  collars  be- 
tween the  gears  are  fastened  tightly  on  the  shafts  and  prevent 
any  tendency  that  the  shafts  may  have  to  spread  at  the  slots. 
They  also  act  as  a  device  to  release  that  portion  of  the  key 


Pig.  1.    The  Parker  Speed-changlQg  Device  applied  to  an  Engine  Lathe 

that  is  locked  in  the  gear  slots  when  changing  the  positions 
of  the  keys  of  gears  C  and  G,  for  obtaining  the  change  of  speed. 
The  keys  are  moved  by  sliding  the  sleeves  D  and  D^  on  the 
shafts  B  and  B,. 

In  the  upper  view  in  Fig.  3  are  shown  assembled  both  sets 
of  cone  gears  C  and  C,  mounted  on 
their  shafts  B  and  B„  the  collars 
between  the  gears,  the  sliding 
sleeves  D  and  D,  en  each  shaft,  the 
yoke  F  w^hich  moves  both  sleeves 
D  and  D,  and  the  attached  keys. 
These  latter  move  at  the  same  time 
when  making  a  change.  To  the 
yoke  F  is  attached  a  rack  G 
which,  in  this  case,  is  moved  by 
the  gear  H,  that  is  mounted 
at  the  end  of  the  vertical  rod 
passing  up  from  the  machine 
in  Fig.  1. 

At  the  right  in  Fig.  3  is  shown  the  pulley  I  by  which  power 
is  delivered  to  the  transmission.  This  pulley,  through  the 
shock  absorber  J,  delivers  the  power  to  shaft  B.  and  thence 
through  the  gearing  and  pulley  W  to  the  machine  to  be  driven. 
The  gears  not  locked  by  the  keys  are  running  loose  only  on 
their  shafts. 

The  shock  absorber  is  shown  in  detail  in  Fig.  2.     This  is 


one  of  the  main  features  of  the  Parker  transmission.  It  pre- 
vents any  undue  wear  and  breakage  from  sudden  engage- 
ment. The  pulley  /  is  fastened  to  a  sleeve  E  that  is  a  run- 
ning fit  on  shaft  B.  The  sleeve  E  is  enlarged  at  L  at  which 
place  it  is  partly  cut  away.  A  piece  M  similar  to  L  is  fast- 
ened to  shaft  B.  The  pieces  L  and  M  overlap  each  other  in  a 
clutch-like  manner  and  in  the  box-like  space  between  them 
are  two  wedgedshaped  blocks  N  and  a  V-shaped  block  0. 
The  blocks  N  are  forced  together  by  the  springs  P.  and  the 
power  is  transmitted  by  block  0  being  wedged  in  be- 
tween blocks  N.  This  mechanism  is  covered  by  the 
shell  Q  that  is  fastened  to  the  sleeve  head  L,  The 
helical  spring  R  is  at  the  proper  tension  to  carry  the 
idle  load,  one  end  of  this  spring  being  fastened  to 
shell  Q,  and  the  other  end  to  M.  As  the  springs  P 
force  the  blocks  N  together,  these  in  turn  hold  the 
block  0  against  its  seat  in  M. 

In  operation,  the  shock  absorber  revolves  shaft  B 
only,  until  the  key  in  this  shaft  enters  the  slot  in  one 
of  the  gears  C,  into  which  it  is  forced  by  small  springs 
indicated  in  Fig.  3.  Now  a  single  pair  of  gears  is 
revolved  until  the  slot  in  the  meshing  gear  d  comes 
opposite  kej'  Ej,  at  which  time  the  key  is  forced  into 
position  in  C,  and  now,  when  both  keys  are  engaged, 
the  working  load  is  transferred  to  spring  R  which, 
not  being  strong  enough  to  take  the  whole  load,  shifts 
it  onto  the  blocks  >'  and  0,  the  block  0  forcing  the 
blocks  N  apart  until  springs  P  offer  resistance  enough 
to  permit  the  carrying  of  the  load.  The  mechanism 
is  thus  engaged  without  shock  or  blow. 

In  Fig.  1  is  shown  the  method  of  operating  the 
Parker  transmission  at  the  lathe  carriage.  Changing 
the  position  of  the  crank-handle  at  the  lathe  carriage 
revolves  the  horizontal  rod  shown,  and  through  bevel 
gears  actuates  the  vertical  rod  from  the  machine  to 
the  transmission.  At  the  top  of  this  rod  is  fastened 
gear  H,  Fig.  3,  which,  in  turn,  moves  the  key-shitting 
mechanism,  as  mentioned.  A  pointer  and  scale  near 
the  crank-ljandle  in  the  apron  indicates  which  pair 
of  gears  is  engaged.  This  lathe  now  has  the  same 
speeds  that  were  obtained  with  the  regular  head-cone, 
and  the  belt  is  of  the  same  width,  but  by  having  bet- 
ter belt  contact  on  the  pulleys,  the  lathe  is  capable 
of  taking  a  cut  more  than  double  that  possible  with 
the  cone  pulley  arrangement.  The  transmission  can 
also  as  readily  be  operated  by  the  ordinary  shipper 
lever  arrangement. 

The  transmission  shown  has  been  in  constant  use 
for  two  years.  A  transmission  has  also  been  applied 
to  a  six-cylinder  Stevens-Duryea  40  H.  P.  automobile 
that  has  run  over  16,000  miles.  No  repairs  or  adjustments 
have  been  made  on  either  of  these  transmissions,  and  in  a 
recent  examination  of  the  automobile  transmission  a  wear  of 
only  0.005  inch  had  taken  place  at  the  keys.  This  small  wear, 
of  course,  in  no  way  impairs  the  Working  or  efficiency  of  the 
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Pig.  2.    The  Shock  Absorbing  Mechanism 

transmission. 

Cne  of  the  ^portant  features  of  the  device  is  that  it  is 
very  compact.  The  distance  between  the  bearings  for  a  40- 
horsepower  automobile  is  only  10  inches.  When  used  as  a 
machine  tool  drive,  the  size  is,  of  course,  not  so  important, 
but  its  other  features  will  undoubtedly  make  it  of  interest  to 
the  machine  tool  trade. 
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GARVIN    SPEED  LATHE    FITTED  WITH  AUTO- 
MATIC CHUCK  AND  TWO-HOLE  TURRET 

The  speed  lathe  shown  herewith  was  built  by  the  Garvin 
Machine  Co.,  Spring  and  Varick  Sts.,  New  York  City.  The 
simple  attachnionts  with  which  this  lathe  Is  provided  adapt 
It  to  the  operations  of  drilling  and  tapping,  in  a  way  which 
should  produce  a  surprisingly  high  output,  considering  the 
simple  nature  of  the  special  devices  employed. 

As  shown   in    Pig.   1,   the   headstock   is   provided   with   two 


tcr  of  this  spindle  is  provided  with  a  point  which  enters 
cither  of  the  two  V-notches  shown  in  the  rear  edge  of  the  tur- 
ret, locating  it  with  cither  one  of  the  two  holes  in  line  with 
the  spindle  of  the  lathe. 

The  turret  .1  is  alternately  thrown  from  one  position  to  I  lie 
other  by  means  of  the  crab-claw  shaped  piece  shown  at  D. 
This  has  just  thrown  the  turret  to  the  position  shown  In  tlie 
plan  view,  by  the  engagement  of  Its  rear  prong  with  the  kite- 
shaped  dog  F,  which  Is  pinned  to  the  turret.  As  the  tail- 
stock   spindle    Is    moved   forward,   feeding   the    tool    into    the 


Flar.  3.    Section  through  Speed  Changlner  Device,  sho^trlng  Construction 


loose  and  one  tight  pulley,  together  with  a  belt  shifter  oper- 
ated by  a  treadle,  so  that  the  direction  of  rotation  of  the 
spindle  can  be  controlled  by  the  foot,  leaving  the  hands  free. 
This  reversal  is  provided  for  the  tapping  operation. 

The  spindle  nose  is  fitted  with  a  Jacobs  chuck,  having  a 
leather  or  canvas  faced  bi-ake  band  around  it,  which  can  be 
tightened  down  on  the  knurled  sleeve  by  the  operation  of  the 
lever  shown  at  the  front  of  the  headstock.  This  provision  of 
a  brake  on  the  chuck  and  a  reversing  mechanism  for  the 
spindle,  allows  the  chuck  to  be  opened  and  closed  automatic- 
ally without  stopping  the  spindle.  When  this  is  running  for- 


work,  pin  E  on  the  lower  side  of  the  turret  strikes  inclined 
surface  e  of  the  crab  claw,  turning  it  about  pivot  G  and  bring- 
ing the  front  prong  in  a  position  to  engage  with  the  front 
projection  of  dog  F.     When  the  turret  is  again  drawn  back, 


Fig.  1,    Automatic  Chuck  Control  and  Two-hole  Turret,  applied  to  Speed  Lathe 

ward  and  the  work  is  inserted  between  the  jaws  of  the  chuck, 
the  tightening  of  the  brake  screws  these  jaws  down  onto  tlie 
work.  After  the  spindle  has  been  reversed  to  back  the  tap 
out,  the  tightening  of  the  brake  wcrks  in  the  other  direc- 
tion, releasing  the  jaws  and  allowing  the  work  to  drop  out. 
This  evidently  facilitates  to  a  higli  degree  the  operation  of 
the  machine.  A  tap  holder  of  the  pull-oft  type  Is  used,  so 
that  absolute  accuracy  in  reversal  Is  not  necessary. 

A  very  simple  and  ingenious  mechanism,  shown  in  detail 
In  Pig.  2,  Is  used  for  operating  the  two-hole  turret,  'which 
■carries  a  drill  and  a  tap.  This  turret.  A,  Is  pivoted  in  the 
forked  end  B  of  the  tailstock  spindle.     Plunger  C  in  the  cen- 
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Fig.  2.    Detail  of  Oporalmg  MechtinlBm  for  Two-hole  Turret 

this  front  prong  operates  on  F  to  throw  the  turret  around 
to  bring  tlie  other  hole  in  line  with  the  siiiiulle,  and  It  is  held 
ill  this  position  by  the  bearing  of  spring  plunger  C  in  the 
other  V-notch.  When  the  turret  again  moves  I'orwarii,  pin  E 
has  been  shitted  to  engage  with  the  inclined  surface  c,  on 
the  front  prong,  and  the  crab-claw  is  thus  tlirown  back  again 
to  the  position  shown   in   the  engraving. 
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Spring  plunger  H  enters  V-notches  cut  In  the  plug  shown, 
and  holds  D  in  each  of  its  two  positions.  It  will  be  seen  that 
this  can  be  worked  rapidly  and  without  attention,  other  than 
is  required  to  make  sure  that  the  tailstock  lever  is  thrown 
<;lear  back  at  each  stroke.  The  forward  movement  is  limited 
by  an  adjustable  stop  as  shown  in  Fig.   1. 

This  mechanism  is  evidently  not  designed  for  work  requir- 
ing extreme  accuracy;  but  in  the  ordinary  case,  in  which  it 
is  simply  required  to  drill  and  tap  a  hole,  a  high  output  is 
made  possible.  The  combination  of  toot  and  hand  lever  move- 
ments, the  automatic  changing  of  tools,  and  the  opening  and 
closing  of  the  chuck,  reduce  the  time  required  for  idle  move- 
ment to  the  lowest  possible  figure. 


ment,  the  drive  belt  on  the  wheel-head  is  run  as  a  cross-belt, 
so  that  no  change  is  required.  The  handwheel  at  the  right 
of  the  column  operates  the  cross  feed,  while  that  at  the  left 
gives  a  fine  adjustment  to  the  table  movement  permitting  the 
accurate  squaring  up  of  shoulders,  thrust  surfaces,  etc. 

Among  the  other  attachments  furnished  with  this  style  of 
machine  are,  an  indexing  holder  for  grinding  formed  cutters, 
etc.;  a  universal  holder  for  angular  mills,  end  mill  teeth,  etc.. 


MIAMI  PLAIN  AND  UNIVERSAL  CUTTER  AND 
TOOL   GRINDERS 

The  Miami  Valley  Machine  Tool  Co.,  of  Dayton,  Ohio,  has 
redesigned  its  plain  and  universal  tool-room  grinders,  adding 
considerably  to  their  convenience.  The  universal  machine  is 
shown  in  Fig.  1,  while  the  plain  machine  with  the  cylindrical 
grinding  attachments,  etc.,  removed,  is  shown  in  Fig.  2. 

On  both  the  machines  the  table  is  traversed  by  a  crank- 
handle  at  the  front,  which  operates  through  a  rack  and  pin- 
ion movement.  This  takes  the  place  of  the  hand  lever  arrange- 
ment formerly  used,  gives  a  more  even  feed,  and  is  conven- 
iently operated  by  either  hand.  On  both  machines  the  tables 
swivel  for  grinding  tapers,  graduations  being  provided  at  one 
end  for  quickly  setting  to  the  proper  angle.  The  emery  wheel 
head  also  swivels,  instead  of  having  the  body  of  the  machine 
adjustable  as  formerly.  This  gives  a  quick  adjustment,  and 
permits  the  grinders  to  be  placed  in  a  more  restricted  space 
than   formerly.     This   is  an   item   of  considerable   importance 


Fly.  1.    Universal  Cutter  Tool  and  Cylindrical  Grinder 
for  Tool-room  Use 


where  the  floor  space  is  limited.  The  bearings  are  of  phos- 
phor-bronze, compensated  for  wear,  and  protected  from  grit 
by  felt  washers  revolving  inside  the  dust  ring  caps.  The  ma- 
chine is  designed  so  that  the  only  time  that  the  vertical  ad- 
justment of  the  wheel  spindle  is  required,  is  when  backing 
off  taper  reamers.  This  vertical  adjustment  is  provided  by 
turning  the  adjusting  nut  shown  under  the  base  of  the  wheel- 
stand  in  Fig.  3.  The  universal  machine  shown  in  Fig.  1  is 
provided,  as  shown,  with  a  live  spindle  headstock  and  a 
spring  tailstock  for  cylindrical  grinding.     An  internal  attach- 


Flff.  3.    "Wheel  Head  of  Universal  Machine  showing  Vertical  Adjustment 
and  Permanently  Mounted  Internal  Grinding  Spindle 

and  a  universal  chuck,  driving  dogs,  plain  centers  for  ream- 
ers and  similar  work,  vise,  dead  center  driving  pulley,  tooth 
rests,  wrenches,  etc.  The  countershaft  provided  has  a  cone 
pulley  driven  drum,  for  belting  to  the  live  spindle  headstock 
for  cylindrical  grinding. 

The  plain  machine  shown  in  Fig.  2  is  particularly  adapted 

to  cutter  and  reamer  grinding. 
For  this  work  it  is  provided, 
as  shown,  with  a  pair  of  plain 
centers.  Suitable  wrenches  and 
tooth  rests  are  also  furnished, 
together  with  a  universal  in- 
dexing attachment  for  sharp- 
ening formed  cutters,  end  and 
angular  mills,  and  similar 
work.  In  this  design  of  ma- 
chine, the  double  countershaft 
is  not  required,  nor  is  the  fine 
longitudinal  adjustment  for  the 
table.  In  each  case  stops  are 
provided  at  the  front  of  the 
table,  as  shown,  to  limit  the 
movement  in  both  directions. 

The  universal  machine  will 
take  work  between  the  centers 
8  inches  in  diameter  and  16 
inches  long.  The  table  swivels 
up  to  4  inches  taper  per  foot. 
Milling  cutters,  angular  or 
straight,  up  to  16  inches  in 
diameter  can  be  ground.  The 
internal  attachment  will  oper- 
ate on  holes  up  to  6  inches  in 
diameter  and  4  inches  long. 
The  formed  cutter  centers  will 
take  5  inches  diameter  up  to 
11  inches  long.  The  vise  has 
jaws  3  inches  long,  opening  up 
2  inches  wide.  The  machine 
weighs  about  500  pounds.  The  plain  machine  takes  work  up 
to  8  inches  in  diameter  and  20  inches  long,  but  will  sharpen 
milling  cutters,  angle  or  straight,  up  to  16  inches  in  diam- 
eter. The  table  swivels  the  same  as  the  universal  machine, 
up  to  4  inches  taper  per  foot.  This  style  weighs,  about  400 
pounds. 


Fig.  2.    Plain  Machine  for  Cutter  and  Reamer 
Grinding 


BROWN  &  SHARPE   TOOLMAKER'S  VISE 
The  device  herewith  illustrated  is  a  recent  addition  to  the 


ment  is  also  permanently  mounted  on  the  head,  in  the  posl-      line  of  small  tools  made  by  the  Brown  &  Sharpe  Mfg.  Co.,  of 
tion  best  shown  in  Fig.  3.    When  operating  the  internal  attach-      Providence,  R.   I.     It   is  a   toolmaker's  vise  and   is   intended 
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imrtlciilarly  for  holdlug  work  for  drilling  and  other  light  ma- 
chining oporatlons,  and  also  for  fitting  and  laying  out  on  the 
surface  iilatc.  Many  other  uses  will  readily  occur  to  the  user 
of  the  tool. 

The  body  Is  made  of  steel,  drop  forged  and  case-hardened. 
The  screw  Is  hardened  to  provide  against  wear.  It  has  a 
liniirled  head  for  easy  niaiiipulallon,  and  Is  provided  as  well 
with  a  short  cross-bar  through  the  head,  by  means  of  which 
a  tlrm  grip  may  be  had  upon  the  worlv.  Two  Interchangeable 
jaws  of  different  size  are  furnished,  which  readily  slip  on 
and  off  the  end  of  the  screw  and  provide  for  holding  work 
of  any  dimensions  up  to  2  Inches  wide.  While  this  vise  is 
light    and    convenient    to    handle,    It    is    still    made    strong 


A  Toolmaker'B  Vise  for  Laylng-out,  DrUlluff,  etc. 

enough  to  withstand  the  severest  usage  it  is  likely  to  be  sub- 
jected to. 

The  V-groove  cut  in  the  under  side  of  the  body  of  the  vise 
makes  it  useful  as  a  V-block  for  centering  round  bars,  sup- 
porting round  work  in  the  drill  press,  and  other  operations 
that  an  ordinary  V-block  is  used  for.  The  vise  can  be  em- 
ployed for  this  purpose  by  simply  turning  it  over.  The  V- 
groove  is  machined  very  accurately.  This  is  true  of  all  the 
surfaces  of  the  vise,  whose  usefulness  is  thus  extended  in  lay- 
ing out  and  similar  careful  work,  where  it  is  convenient  to 
lay  the  tool  on  its  side,  stand  it  on  end,  or  place  it  in  other 
positions  without  interfering  with  the  accuracy  of  the  setting. 


BAIRD  WIRE  FORMING,   PERRULING  AND 
STAMPING  MACHINE 

In  the  issue  of  Machinioky  for  January,  1910,  we  illustrated 
a  machine  made  by  the  Baird  Machine  Co.,  Oakvllle,  Conn., 


An   Automatic  Machine  for  Maklner  Parts  from  Wirt*  reciulrine: 
Several  Operatlona 

for  lorniing  and  stamping  parts  made  of  wire.  In  the  Febru- 
ary, 1910,  number  was  Illustrated  and  described  a  machine 
built  by  the.  same  liim  for  forming  and  ferruling  wire  parts. 
The  machine  herewith  illustrated  combines  the  functions  of 
the  two  previously  described.  It  will  take  wire  from  the 
coll,  straighten,  feed  and  cut  it  off,  form  it  into  shape,  attach 
to  It  a  ferrule  made  from  a  strip  of  metal  wound  from  the 


reel  at  the  right  of  the  engraving,  and  carry  it  to  a  press  In- 
corporated In  the  mechanism,  where  it  is  flattened  and 
stamped  as  may  be  required. 

While  the  machine  was  first  designed  to  be  used  particu- 
larly on  dry  goods  novelties,  it  has  found  many  other  uses 
In  general  manufacturing  work.  Such  articles  arc  made  at 
the  rate  of  (iO  to  SO  jier  minute  according  to  size  and  shape 
and  are  droiii)ed  from  the  machine  completely  finished.  It  is 
made  In  several  sizes  to  cover  a  wide  range  of  work.  The 
makers  state  that  particular  attention  is  given  to  the  mate- 
rials and  workmanship  used,  with  an  idea  of  making  it  a 
serviceable  and  durable  machine. 


WILLEY  MOTOR-DRIVEN  BENCH    DRILL 

In  the  department  New  Machinery  and  Tools  Notes,  in  the 
October,  1909,  issue  of  Machinery,  a  brief  description  was 
given  of  a  motor-driven  sensitive  drill  built  by  the  Willey 
Machine  Co.,  Jeffersonville,  Ind.  This  company  has  now 
brought  out  a  bench  drill  built  on  the  same  principles  as  the 
12  inch  sensitive  drill  then  referred  to.  The  motor  is  con- 
nected to  the  spindle  by  a  belt  and  cone  pulley,  three  changes 
of  speed  being  provided.  The  motor  is  adjustably  mounted 
for  tightening  the 
belt,  and  the  start- 
ing switch  is 
placed  within  the 
motor  frame,  thus 
e  1  1  m  i  nating  out- 
side connecti  o  n  s  . 
Any  type  of  motor 
can  be  used,  and 
the  motor  can  be 
easily  detached  and 
exchanged  for  an- 
other of  different 
voltage  if  required. 
The  table  is  square 
and  its  weight  is 
counterbalanced  by 
a  weight  inside  of 
the  column.  When 
not  required  it  can 
be  swung  out  of 
the  way.  While 
the  tool  is  very 
simple  and  re- 
liable, it  is  adapted 
to  a  wide  range  of 
work.  The  most 
important  dimen- 
sions of  the  ma- 
chine are  as  fol- 
lows: The  distance 
from  the  center  of 


Motor-driven  Bench  DrUl  made  by  the  Willey 
Machine  Co.,  Jeffersonville,  Ind. 


the  spindle  to  the  column  is  12  inches.  The  greatest  distance 
from  the  spindle  to  the  table  is  14  inches.  The  traverse  of  the 
spindle  is  3  inches.  The  power  of  the  motor  is  1/3  horse- 
power, and  the  weight  of  the  machine,  180  pounds. 


KERN  25-INCH  HIGH-SPEED  UPRIGHT  DRILL 
This  machine  is  of  an  entirely  new  design  and  is  provided 
with  a  number  of  important  improvements  in  construction. 
Among  these  may  be  mentioned  the  use  of  a  three-step  cone 
drive  with  double  back-gears,  and  an  improved  construction 
of  vertical  reverse  for  tapping  and  similar  operations.  A 
power  quick  change  feed  is  also  provided.  In  its  structural 
design,  and  in  the  proportions  of  its  details  as  well.  It  is 
intended  to  fully  meet  the  severe  requirements  imiiosed  by 
the  use  of  modern  high-speed  drills. 

The  three-step  cone  and  double  back-gears  provide  nine 
changes  of  spindle  speed.  This  gives  a  sufTident  range  for 
all  the  work  for  which  the  machine  should  be  used,  and  at 
the  same  time  gives  more  power  than  with  the  ordinary  con- 
struction. Wide  cone  steps  of  large  diameter  are  possible, 
giving  a  greatly  Increased  belt  capacity.    At  the  same  time, 
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the  belts  themselves  are  always  running  at  a  high  speed  and 
thus  transmit  nearly  their  maximum  power  even  when  the 
spindle  is  on  the  slowest  speed.  This  is  particularly  advan- 
tageous in  the  drilling  of  large  holes  where,  with  the  ordinary 
low  ratio  single  back-gears,  a  comparatively  slow  belt  speed 
would  have  to  be  used. 

The    arrangement   of   the    driving  gears   is   best   shown   in 


P.  or  else  one  of  two  back-gear  ratios.  When  the  lever  is 
thrown  to  the  left,  clutch  0  engages  mating  clutch  teeth  in 
the  face  of  gear  Q,  which  is  keyed  to  the  sleeve  hub  of  gear 
R;  this  being  keyed,  in  turn,  to  bevel  gear  P,  drives  the 
spindle.  It  will  thus  be  seen  that  on  the  forward  motion, 
with  clutch  0  thrown  in,  the  drive  is  direct  from  pulley  A 
through  to  bevel  pinion  P,  without  transmitting  the  power 
through  any  gears  whatsoever.  This  is  the  condition  tor 
high-speed  work. 

With  the  back-gears  arranged  in  the  second  position,  which 
is  that  shown  in  the  engraving,  clutch  0  is  disengaged.  Shaft 
G  which,  as  has  been  pointed  out,  revolves  constantly  when  B 
is  in  motion,  has  keyed  to  it  sliding  gear  M,  which  in  this 
central  position  is  in  mesh  with  gear  Q.  By  this  means  a 
medium  back-gear  speed  is  obtained.  When  the  back-gear 
lever  is  thrown  to  the  extreme  right,  gears  M  and  N  are  still 
further  shifted  until  y  is  in  engagement  with  gear  H.  This 
is  the  slowest  speed,  and  on  the  forward  direction  the  motiop 
is  then  transmitted  from  pulley  A,  through  gear  D  to  clutch 
L,  thence  to  shaft  B,  then  through  gears  J  and  H  to  shaft  G, 
and  then  from  pinion  2V  to  gear  R  and  bevel  pinion  P. 


Fig.  1.    Hlgh-Bpeed  Drill  Press  vjitti  Gear  Guards  Removed 

Fig.  3.  A  is  the  three-step  cone  pulley,  which  is  belted  to 
the  countershaft  on  the  base  of  the  machine.  The  shaft  on 
which  A  is  mounted  is  bored  out  to  form  a  bearing  for  driv- 
ing shaft  B,  which  revolves  loosely  in  it.  Keyed  to  the  cone 
pulley  shaft  C  is  a  gear  D.  which,  through  idler  E.  is  con- 
nected with  gear  F  on  back-gear  shaft  G.  Also  keyed  to  shaft 
G  is  a  large  gear  H,  meshing  with  pinion  J,  which  is  keyed 
to  B.  The  hubs  of  gears  F  and  D  are  provided  with  friction 
clutches  operated  by  sliding  collars  K  and  L.  These  are  con- 
nected together  and  operated  by  the  lever  which  extends  down 
back  of  the  main  column  of  the  machine  in  Fig.  1,  and  is 
furnished,  with  a  lever  in  back  of  the  spindle  head  as  show-n. 
This  lever  is  so  connected  with  the  clutches  that  when  one 
is  thrown  in  the  other  is  released. 

The  mechanism  thus  described  is  for  reversing  the  spindle 
motion,  and  the  lever  just  described  is  therefore  the  one  used 
for  tapping.  The  operation  is  as  follows:  When  the  clutch 
L  is  thrown  in  at  gear  D,  driving  shaft  B  is  directly  engaged 
with  shaft  C  and  runs  at  the  same  speed.  When  clutch  L  is 
thrown  out  and  K  is  engaged,  the  motion  is  from  gear  D 
through  E  to  F  and  then  through  shaft  G  to  gear  H.  which 
drives  pinion  J  at  a  higher  speed  and  in  the  opposite  direc- 
tion, for  backing  out  taps,  etc.  It  will  be  seen  that  shaft  G. 
with  this  construction,  revolves  constantly  whenever  B  is  re- 
volving, but  at  a  slower  rate  of  speed. 

The  double  back-gears  are  operated  by  the  handle  shown  at 
the  top  of  the  main  column  in  Fig.  1.  This  controls  sliding 
gears  M  and  N  and  positive  clutch  0,  in  such  a  w-ay  as  to 
give  either  a  direct  drive  from  shaft  C  through  to  bevel  gear 


Fig.  2.    Vie-w  of  Back  and  Reverse  Gearing 

The  placing  of  the  friction  reverse  mechanism  be- 
tween the  cone  pulley  and  the  back-gears,  instead  of 
between  the  back-gears  and  the  spindle,  is  unique  on 
the  upright  drill  press  so  far  as  we  know,  although 
the  construction  has  been  common  for  some  time  in 
radial  drill  press  practice.     There  seems  to  be  fully 
as  much  need   for  it  on   the  upright   drill.     It  gives 
the  great  advantage,  of  course,  that  on  heavy  tapping 
operations   in   which   the   highest   back-gear   ratio   is 
thrown  in,  the  torsional  strain  is  transmitted  through 
the  friction   at  comparatively   high  speed,  and   with 
a    correspondingly    low    torsional    strain.     With    the 
usual   construction,   the   frictions   have   to   carry   the   load   at 
low    speed    and    under    a    greatly    increased    torsional    strain. 
The  frictions  are  originally  designed  to  be  of  great  strength 
and  durability,  and  this  location  gives  them  an  added  advan- 
tage.    The  greatest  gear  ratio  between  them  and  the  spindle 


f^jfesi 


in]     m"^^^ 


B- 


^-0 


1^ 


}Ru-hii,rr!i.y.y. 


Fig.  3.    Arrangement  of  Gears  and  Clutches  for  the  Speed  Control 

is  12 V-;  to  1,  in  which  case  they  are  required  to  exert  less 
than  1/12  of  the  actual  torque  exerted  on  the  spindle.  This 
insures  long  life,  as  the  possibility  of  slipping  is  entirely 
avoided. 

In  comparing  the  driving  power  of  this  drill  with  others  of 
the  same  size,  but  of  orthodox  design,  it  should  be  noted  that 
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with  this  machine  the  cone  (Uameters  are  9,  11  and  13  Inches 
for  II  ;!i.j-iiu'li  bolt,  with  llio  (Irlvlng  oono  riinnInK  at  440 
rovolutlons  per  niiniilo.  Ordinary  iiroportlons  for  the  4  step 
cone  with  shiKlo  back-Koars  Kivi-  coiu'  illaiueler.s  varying  from 
fi  to  11  inches,  with  a  2il.lnch  .single  ply  belt,  seldom  run- 
nhiK  over  350  revolutions  per  minute.  Under  these  two  con- 
(lillons  lluv  belt  power  for  the  3-step  cone  on  high  speeds  will 
be  seen  to  be  about  double  that  of  the  4-step  cone,  while  on 
slow  speeds  11    will  have  nearer  three  times  the  power. 


^^^ 


An  Emory  Wheel  Dresser  which  safeguards  the  Workman 

The  operating  lever  of  this  reversing  or  tapping  attach- 
ment, being  mounted  directly  behind  the  sliding  spindle  head, 
is  in  a  convenient  position  to  be  used  for  starting  and  stop- 
ping the  machine,  as  well  as  for  reversing.  When  thus 
stopped,  only  the  the  countershaft  and  the  cone  pulleys  are  in 
motion,  thus  saving  unnecessary  wear  on  the  gearing  and 
other  revolving  parts.  On  the  standard  machine  without  the 
tapping  attachment,  this  lever  operates  a  single  clutch  for 
starting  and  stopping  only.  The  back-gear  changes  may  be 
effected  if  desired  while  the  machine  is  in  operation,  though 
the  convenient  position  of  the  tapping  attachment  lever  makes 
it  easy  to  stop  the  machine  for  making  the  change. 

The  geared  feed  change)  mechanism  is  mounted  on  the  slid- 
ing head.  It  gives  eight  variations,  ranging  in  geometrical 
progression  from  0.006  to  0.050  inch  per  revolution  of  the 
spindle.  It  is  of  simple  construction,  but  seven  gears  and  two 
levers  being  required  for  its  operation.  A  feed  plate  is  attached 
to  the  frame  in  a  convenient  place,  indicating  at  a  glance  the 
correct  position  of  the  lever  for  any  desired  feed.  All  the 
gears  are  of  steel,  and  have  wide  faces  and  coarse  pitch.  An 
automatic  stop  and  depth  gage  for  the  feed  is  furnished. 
These  features,  in  combination  with  the  graduations  on  the 
spindle  sleeve,  permit  tripping  the  feed  at  any  desired  depth 
from  any  given  position  within  the  limits  of  the  travel  of  the 
sleeve,  allowing  any  number  of  holes  to  be  drilled  within  fixed 
dimensions.  It  should  be  noted  that  the  feed  control  lever,  as 
well  as  the  other  operating  levers  of  the  machine,  are  placed  at 
the  right-hand  sides  where  they  may  be  manipulated  by  the 
workman  without  change  of  position. 

The  total  height  of  the  drill  is  89%  Inches.  The  column  is 
6%  inches  in  diameter,  and  the  spindle  1 9/16  inch.  It 
drills  to  the  center  of  a  25%-inch  circle.  The  greatest  dis- 
tance from  the  spindle  to  the  baseplate  is  45%  inches,  and 
from  the  spindle  to  the  table,  32  inches.  The  spindle  has  a 
feed  of  10  inches  in  the  head.  The  table  has  a  vertical  ad- 
justment on  the  column  of  15  inches.  The  spindle  Is  bored 
to  No.  4  Morse  taper.  This  drill  requires  a  floor  space  of  30 
by  70  inches,  and  has  a  net  weight  of  1,900  pounds.  For  motor 
drive  the  cone  pulleys  may  easily  be  replaced  with  single 
pulleys,  permitting  the  speed  range  to  be  obtained  through 
the  back-gears  when  using  a  variable  speed  motor  of  com- 
mercial design.  It  should  be  mentioned  that  the  machine  is 
fully  provided  with  gear  guards,  though  these  are  shown  re- 
moved in  the  illustrations.  This  drill  is  made  by  the  Kern 
Machine  Tool  Co.,  Cincinnati,  Ohio. 


MARBACH  EMERY  WHEEL  DRESSER 

The  tool  herewith  illustrated  is  designed  for  truing  emery 
wheels,  making  use  for  this  purpose  of  the  well-known  and 
effective  combination  of  hardened  steel  star  wheels  and  wash- 
ers, mounted  on  pivots  so  as  to  revolve  freely  in  contact  with 
the  emery  surface.  The  improvement  in  the  construction  re- 
lates to  the  provision  made  for  safeguarding  the  workman  from 
injury  In  the  operation  of  dressing  the  face  of  the  wheel.  In 
tills  o|)ciatlon  two  dangers  are  met  with,  one  of  which  is  that 
of  grit  getting  into  the  eyes  of  the  operator.  If  he  wears 
glasses  they  become  so  pitted  almost  immediately  that  they 
have  to  be  discarded,  owing  to  the  fact  that  he  stands  directly 
In  the  path  of  the  flying  particles  and  receives  them  In  the 


face.    Besides  this  there  Is  the  further  and  more  serious  dan- 
ger of  the   breakage  of   the   wheel   under   tin?  strain  of  dress- 
ing it.     This  breakage  Is  alniosi  sure  to  mean  injury  or  even 
death  to  the  operator,  and  great  expense  to  the  manufacturer. 
These   dangers  are   avoided    in    I  he   dresser   shown,   simply 
by  providing  the  tool  with  a  handle  extending  out  to  the  side 
of  the  machine   instead   of  directly   In   front  as  usual.     This 
brings  the  operator  out  of  the  line  of  flying 
p.irts   of   emery   or   pieces  of  broken    wliet^l. 
In  order  to  enable  him  to  exert  the  proper 
pressure,   horns  or  projections  are  provided 
under  the  star   wheel   bearings,  which  may 
be  hooked  under  the  face  of  the  wheel-rest, 
permitting  him  to  get  a  strong  leverage  by 
twisting  the  handle  of  the  tool.     Two  sets 
of    rolls    are    provided,    as    shown,    doubling 
the  effective  life  of  the  tool.     The  metal  clip 
spans  the  ends  of  both  pivols  and  holds  them  in  place.     This 
permits  the  rolls  to  be  readily  assembled.     This  tool  is  made 
by  the  F.  G.  Marbach  Co.,  Medina,  Ohio. 
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ATTACHMENT  FOR  "STAR"  LATHES 
In  the  September,  1909,  issue  of  Machinery,  the  "Star" 
lathes  built  by  the  Seneca  Falls  Mfg.  Co.,  330  Water  St., 
Seneca  Falls,  N.  Y.,  were  Illustrated  and  described.  It  will 
be  remembered  that  these  lathes  have  9-  and  11-inch  swing. 
In  the  accompanying  illustration  is  shown  one  of  these  lathes 
provided  with  three  new  attachments,  lately  brought  out  by 
the  company,  which  practically  convert  the  lathe  into  a  hand 
screw  machine  capable  of  rapidly  producing  small  duplicate 


■star"  Lathe,  provided  with  Turret  Attachment,  Draw-in  Chuck,  Rod 
Peed  and  Cuttlnfir-off  and  Forming  Slide 

pieces  in  large  quantities.  These  three  attachments  consist 
of  an  automatic  turret,  a  draw-in  chuck  and  rod  feed  attach- 
ment, and  a  double  tool-block  or  cutting-off  and  forming  slide. 

The  automatic  turret,  placed  on  the  bed  as  shown,  is  oper- 
ated by  a  hand  lever,  and  the  turret  head  automatically  re- 
volves when  the  lever  draws  the  slide  away  from  the  work. 
An  adjustable  stop  is  provided  and  the  sides  of  the  hexagon 
turret  are  finished  square  with  the  ways  of  the  bed,  so  that 
the  face  may  be  drilled  and  tapped  for  bolting  on  special 
tools,  if  required.  A  hole  through  the  turret  post  permits  a 
bar  to  pass  through  the  turret  head  when  machining  long 
pieces. 

The  draw-in  chuck  and  automatic  rod  feed  attachment  per- 
mits of  the  feeding  and  chucking  of  the  bar  stock  operated 
upon  without  stopping  the  machine.  By  moving  the  hand 
lever  operating  this  attachment  to  the  left,  the  split  collet 
or  chuck  is  released  and  the  feed  fingers  are  brought  back; 
by  moving  the  lever  to  the  right,  the  feed  fingers  are  brought 
to  bear  on  the  stock  and  feed  it  forward  until  at  the  end  of 
the  movement  the  split  collet  Is  closed.  This  device  Is  sim- 
ple In  Its  construction,  but  It  Is  very  effective  and  facilitates 
rapid  production   to  a  considerable  extent. 
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The  double  tool-block  or  cutting-off  and  forming  slide  is 
attached  to  the  cross  slide  and  is  interchangeable  with  the 
plain  and  compound  rests.  When  this  tool  block  is  used  in 
connection  with  the  turret  and  draw-in  chuck  attachments, 
the  lathe  is  practically  transformed  into  a  complete  hand 
screw  machine,  being  in  addition  a  screw-cutting  engine  lathe. 
The  machine  undoubtedly  will  he  highly  appreciated  in  shops 
where  the  requirements   do   not  make   a   special   hand   screw 


Fig.  1.    Sturtevant  Electric  Dust  Blowing  Set 

machine  necessary,  but  where  considerable  work  for  which 
this  machine  is  adapted  is  to  be  done  from  time  to  time. 
These  attachments  are  somewhat  of  a  novelty,  and  as  far  as 
we  know,  there  is  no  other  maker  of  similar  sizes  of  lathes 
who  furnishes  attachments  of  this  kind.  Of  course,  the  auto- 
matic draw-in  chuck  and  rod  feed  is  similar  in  principle  to 
that  regularly  employed  by  some  makers  of  small  hand  screw 
machines  on  their  regular  type  of  tool,  but  this  attachment 
to  so  small  a  screw  cutting  engine  lathe  is  unusual,  and  will 
be  appreciated  by  the  users  of  the  machine. 


STURTEVANT  ELECTBIC  DUST-BLOWING  SET 

A  dust-blowing  set  composed  of  a  small  light  aluminum  fan 
and  driven  by  a  direct-connected  electric  motor,  built  to  oper- 
ate from  lighting  circuits,  has  recently  been  brought  out  by 
the  B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass.     The  device  with 

a  114-inch  diameter 
flexible  reinforced  air 
hose  and  a  10-inch  long 
polished  tapered  alumi- 
num nozzle  is  shown 
in  the  accompanying 
illustration,  Fig.  1.  The 
runner  or  fan-wheel  is 
shown  in  Fig.  2.  It  is 
designed  especially  for 
the  blowing  out  of  dust 
from  around  motors, 
switchboards  or  other 
machinery,  and  also 
for  the  removal  of  chips 

Fler.  2.     Runner  of  Sturtevant  Duat  Blower  ,      -,        ,      .         j.,  , 

and  dust  in  the  work- 
ing of  metals.  While  the  blower  does  not  give  as  high  a 
pressure  as  would  a  regular  compressed  air  system,  the 
larger  volume  of  air  at  the  lower  pressure  in  most  cases 
accomplishes  the  same  results  without  there  being  the  hard 
severe  blast  necessary  from  such  a  system.  The  larger  vol- 
ume of  air  also  enables  a  greater  area  to  be  covered  in  less 
time  than  would  otherwise  be  the  case.  The  device  is  port- 
able, weighing  only  55  pounds  and  provided  with  socket  and 
cord  for  attaching  it  directly  to  a  lamp  socket.  It  can  also 
be  used  as  a  vacuum  cleaner  in  cases  where  a  dust-collector 
is  not  required.  All  that  is  necessary  for  changing  it  from 
a  blower  to  a  vacuum  cleaner  is  to  attach  one  end  of  the 
hose  to  the  inlet  of  the  fan,  and  another  hose  can  be  connected 
to  the  outlet  through  which  the  fan  may  discharge  the  dust 
or  chips  removed.  As  there  is  no  dust  collector,  however, 
used  with  this  arrangement,  care  should  be  taken  that  no 
objects  are  picked  up  which  \?'ould  work  injury  to  the  fan. 


NICHOLSON  DRIVING  BLOCK 

The  device  herewith  illustrated  shows  itself  on  first  sight 
to  be  a  variation  of  the  orthodox  form  of  driving  block,  which 
has  been  in  use  for  many  years.  The  mechanic  will  readily 
see,  however,  that  the  makers,  W.  H. 
Nicholson  &  Co.,  Wilkes-barre,  Pa., 
have  incorporated  several  refine- 
ments in  construction  which  greatly 
increase  its  usefulness. 

The  driving  block  is  of  the  type 
provided  with  V-shaped  center,  which 
supports  the  work  close  up  to  the 
arbor  with  any  size  of  hole.  The 
interior  of  this  V  has  formed  in  it, 
as  shown,  a  series  of  cored  slots,  in 
any  pair  of  which  may  be  inserted  a 
shelf  for  the  arbor  to  drop  onto.  In 
driving  the  mandrel  out  of  the  work 
without  the  shelf  to  catch  it,  it 
would  fall  to  the  floor,  instead  of 
having  the  short  drop  of  an  inch  or 
two  allowed  with  this  construction. 
The  shelf  is  of  iron,  covered  with 
leather,  so  that  there  is  no  danger  of 
bruising  the  arbor.  Of  course,  the 
hammer  used  for  knocking  out  the 
arbor   should   be   of   leather,   rawhide 


A  Driving  Block  with  Ad- 
justable Shelf  for  Retaining 
Arbor 


material.     This  driving  block  is  28 
225  pounds,  and  is  sold  for  $15.00. 


wood   or  similar  soft 
inches  in  height,  weighs 


NORTHERN  MACHINE  WORKS    "LITTLE 
GIANT"  CUTTING-OFF  SAW 

The  cutting-off  saw  shown  herewith  is  intended  by  its  build- 
ers, the  Northern  Machine  &  Repair  Works  of  Wausau,  Wis., 
to  be  simple  and  inexpensive  enough  to  take  the  place  of  the 
power  hack-saw,  on  work  for  which  this  latter  machine  is 
largely  used — namely,  the  cutting  off  of  stock.  The  advan- 
tage of  the  circular  saw  for  this  work  is,  of  course,  the  fact 
that  it  cuts  off  the  stock  squarely,  leaving  the  ends  ready 
for  accurate  centering.  At  the  same  time  it  permits  the  stock 
to  be  cut  to  exact  length  without  waste  for  truing  up.  A  cir- 
cular saw,  when  properly  driven,  also  cuts  very  much  faster 
than  the  hack-saw. 


Fig.  1.    A  Simple  and  Efficient  Cutting-off  Saw 

As  may  be  seen,  the  machine  has  been  simplified  to  the 
last  degree  in  the  point  of  mechanism;  but  at  the  same  time, 
as  is  shown  particularly  in  Pig.  2,  the  construction  has  been 
made  very  rigid,  so  that  a  cut  up  to  the  full  capacity  of  the 
saw  blade  can  be  taken.  The  power  feed,  automatic  stop, 
etc.,  have  been  eliminated,  giving  the  machine  a  simplicity 
which  adapts  it  to  the  requirements  of  smaller  shops  and  for 
use  on  odd  jobs  and  miscellaneous  work  in  stock-rooms  of 
large  plants. 

Its  use  is  also  suggested  by  the  inventor  in  key  fitting,  to 
lessen  the  time  required  to  file  down  and  fit  the  battered  ends 
resulting  from  driving  the  key  in  and  out.  The  key  may  be 
made  a  little  longer  than  the  finished  size  for  fitting,  permit- 
ting the  upset  ends  to  be  cut  off  before  finally  assembling  it 
in  the  machine.     This  can  be  done  in  much  less  time  than  is 
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required  to  file  these  ends  down  to  accuracy.  The  machine 
Is  provided  with  a  vise  which  will  grip  either  square  or  round 
stock,  up  to  2  Inches  In  widtli  or  diameter.  The  worm  drive 
provided,  and  the  ample  holt  power,  permits  it  lo  taUe  a  cut 


^ty  JTS^rf  ^> 


jsm 


Ftff.  2.    Machine  Diementled  to  Show  Construction 

to  Its  full  capacity  in  two  minutes,  without  crowding  the 
saw.  The  machine  is  of  simple  construction  and  taltes  very 
little  floor  space.  It  can  be  bolted  to  a  post  or  mounted  on  a 
bench. 


NEW  MACHINERY  AND  TOOLS  NOTES 

He.\tinq  Furnaces  for  Drop  Forgings.  etc.:  Billings  & 
Spencer  Co.,  Hartford,  Conn.  This  is  a  strongly  and  durably 
built  line  of  furnaces,  adapted  to  the  use  of  either  oil  or  gas 
as  fuel.  They  are  intended  to  be  used  in  heating  work  for 
drop  forging  or  other  hot  working  processes. 

Small  Inclinable  Power  Press:  T.  W.  G.  Cook,  2  Reade 
St.,  New  York  City.  This  line  of  small  power  presses  is  built 
on  the  inclinable  plan,  so  arranged  that  the  machines  may  be 
swung  from  the  vertical  clear  down  to  the  horizontal,  or  to 
any  angle  in  between.  The  change  can  be  quickly  made.  The 
length  of  the  slide  has  been  increased  by  placing  the  crank- 
shaft at  the  back  of  it,  allowing  the  slide  bearings  to  extend 
clear  to  the  top  of  the  frame. 

Hand-operated  Combination  Shear  and  Punch:  Peck,  Stow 
&  Wilcox  Co.,  Sonthington,  Conn.  This  is  a  bench  machine 
having  separate  handles  for  the  shear  and  punch.  The  shear 
blades  have  a  cutting  length  of  6  inches,  and  will  cut  bar 
iron  up  to  y^,  by  1%  inch,  or  V2  inch  square;  it  will  cut  sheet 
iron  as  thick  as  No.  S  gage  for  the  full  length  of  the  blades. 
Holes  can  be  punched  to  the  center  of  a  10-inch  circle,  up  to 
%-inch   diameter   in    %-inch   iron. 

"VuLCAN-Bi.T,\w"  Chain  Pipe  Wrench:  J.  H.  Williams  & 
Co.,  Brooklyn,  N.  Y.  The  well-known  chain  pipe  wrench  made 
by  this  firm  is  now  furnished  in  a  double-ended,  modified  de- 
sign, which  permits  the  jaws  to  be  turned  end  for  end.  This 
gives  a  new,  sharp  set  of  teeth  for  use  when  the  old  ones 
have  become  worn,  doubling  the  useful  life  of  the  tool.  The 
wrench  is  made  in  both  cable  and  flat  link  chain  styles,  in 
sizes  adapted  to  pipe  and  fittings  from  %  inch  to  12  Inches. 

"Twin-Grip"  Automobile  Wrench:  Burkley  Supply  Co.,  27 
Old  Slip,  New  Yorli  City.  This  tool  is  really  a  collection  of 
four  w'renches  mounted  together  In  a  clamping  holder,  which 
permits  them  to  be  handled  and  kept  as  one  tool.  Closed, 
the  measurements  are  6  inches  long  by  1%  inch  high  over 
all.  The  variety  of  wrenches  provided  takes  in  eight  sizes  of 
nuts,  ranging  from  14  to  %  inch;  one  of  the  wrenches  is  fur- 
nished with  a  screw-driver  end.  The  material  used  is  case- 
hardened  steel. 

Bench  Tapping  Machine:  S.  A.  Stewart  Co.,  Waltham, 
Afass.  This  is  a  vertical  machine  of  light  but  rigid  construc- 
tion. The  spindle  pulleys  are  made  of  aluminum  for  the 
sake  of  lightness.  The  reversing  is  effected  by  hand  lever  or 
treadle,  either  of  which  may  be  used  without  interfering  with 
the  other.  The  machine  will  tap  to  the  center  of  a  12-inch 
circle,  and  will  take  in  a  maximum  height  of  7%  inches  from 
the  chuck  to  the  table.  It  may  be  used  for  any  tap  up  to 
%  inch  in  diameter. 

"Spartan"  Chain  Pipe  Wrench:  Drop  Forging  Co.,  West 
Side  Ave.  &  Fisk  St.,  .lersey  City,  N.  J.  This  pipe  wrench  is 
made  of  drop  forged  steel.  Both  handle  and  jaws  are  spe- 
cially designed  to  give  the  maximum  degree  of  strength  for 
the  amount  of  metal  used.  The  teeth  are  milled  at  an  angle 
so  as  to  draw  the  jaws  together  when  the  pressure  ia  applied, 
preventing  excessive  strain  on  the  bolts,  and  giving  a  better 
gripping  action  on  the  |)ipe  or  rod  to  be  turned.  The  wrench 
is  made  in  five  sizes,  adapted  to  pipe  from  Vi  to  12  Inches 
diameter. 

Friction  Tapping  Chuck:  Woodstock  Safety  Chuck  Co., 
Woodstock,  111.  This  device  employs  a  friction  slipping  mech- 
anism, which  is  adjusted  to  give  a  driving  power  adapted  to 
the  diameter  of  tap  being  used.  The  adjustment  is  made  by 
the  turning  of  a  knurled  nut  to  agree  with  graduations  pro- 
vided. The  driving  power  thus  furnishiui  Is  said  to  be  nearly 
up    to    the    strength    of    the    tap — a    point    which    cannot    be 


reached,  however,  without  the  slipping  of  the  driving  sur- 
faces. The  chuck  has  a  round  body  without  projections  of 
any  kind. 

Radial  Power  Hammer:  Radial  Power  Hammer  Co.,  Los 
Angeles,  Cal.  This  hammer  Is  especially  designed  lo  permit 
one  man  alone  to  perform  a  wide  variety  of  forging  on  work 
which  has  hitherto  required  the  assistance  of  a  helper.  The 
hammer  head  Is  mounted  on  a  swiveling  bracket,  so  that  It 
can  be  brought  over  a  vise,  an  anvil  or  a  swage-bloc'k.  The  lat- 
ter may  be  rotated  to  bring  various  shapes  into  position  be- 
neath (he  hammer.  The  head  weighs  75  pounds  and  has  a 
vertical  adjustment  of  15  inches.  It  requires  Z  horsepower  to 
drive  the  hammer. 

P()iiTAi:i,i;  Acetylene  Welding  Apparatis:  Oxy-Carbi  Co., 
New  Haven.  Conn.  The  apparatus  made  by  this  firm,  which 
was  noticed  in  the  January  issue  of  Machinery,  has  now 
been  i>ut  on  the  market  in  a  portable  form.  The  oxygen  and 
acetylene  generators  are  mounted  on  a  truck,  in  combination 
with  a  reservoir  and  regulating  aiiparatus  for  automatically 
controlling  the  supply  of  gases  to  the  nozzle.  This  outfit  is 
adapted  to  welding  and  cutting  operations  of  all  kinds  by  the 
oxy  acetylene  process,  and  is  said  to  be  very  economical  and 
simple   in   operation. 

Portable  Stock  Racks:  American  Die  &  Tool  Co.,  Reading, 
Pa.  This  stock  rack  resembles  a  type  which  has  been  used  in 
various  machine  tool  building  firms  and  has  been  previously 
illustrated  in  the  technical  papers,  but  it  is  now  for  the  first 
time  placed  on  the  market.  The  racks  are  formed  of  a  solid 
casting  with  wide  bases  whose  shape  provides  three  backs  each 
for  lengths  of  bar  stock  to  rest  in.  These  racks  will  stand 
on  any  floor  and  do  not  need  to  be  fastened.  Each  opening 
will  hold  fifteen  round  bars  2i/j  inches  diameter.  The  weight 
of  each  casting  is  about  115  pounds. 

Power  Chipping  Hammer:  Coates  Clipper  Mfg.  Co.,  Worces- 
ter, Mass.  The  makers  of  the  Coates  flexible  shaft  and  mon- 
grel gear  drive  (described  in  the  November,  1909,  issue  of 
Machinery)  have  applied  this  drive  to  a  new  portable  tool— 
a  power-operated  chipping  hammer.  This  is  of  simple  con- 
struction, giving  2,000  blows  a  minute,  through  the  action 
of  revolving  hammers  on  the  chisel  head.  It  is  operated  by 
a  Vn  horsepower  motor  and.  it  is  stated,  will  perform  all 
classes  of  chipping  w^ork  in  a  manner  which  competes  with  the 
performance  of  the  pneumatic  hammer. 

Clutch  Planer  Drive:  American  Twist  Drill  Co.,  Laconia, 
N.  H.  This  flrm  has  devised  a  friction  clutch  drive  for  plan- 
ers, which  is  operated  by  the  regular  reversing  dogs.  It  obvi- 
ates the  shifting  of  the  belt,  which  requires  considerable 
power  and  is  a  matter  of  great  difficulty,  particularly  with 
wide  and  heavy  belts.  The  wear  of  the  belts  due  to  the  shift- 
ing is  also  obviated  by  the  use  of  this  clutch.  It  is  stated  to 
be  very  positive  in  its  action,  causing  the  platen  to  come  to 
a  stop  at  very  nearly  the  same  point  at  the  end  of  each  stroke. 
It  is  designed  for  application  to  standard  planers. 

Four-belt  Planer  Drive:  Niles-Bement-Pond  Co.,  New  York 
City.  The  difficulty  of  shifting  the  wide  belts  required  for 
heavy  planers  has  led  to  this  new  design.  The  wide  forward 
and  reverse  driving  belts  are  each  replaced  by  two  narrow 
ones,  which  have  to  be  shifted  but  one-half  the  distance,  and 
which  offer  considerably  less  resistance  to  the  movement  as 
well.  This  gives  a  greatly  increased  ease  of  operation  to  the 
planer,  and  greater  surety  of  action  in  the  automatic  reversal 
of  the  stroke.  There  should  also  be,  it  would  seem,  a  gain 
in  the  reduction  of  wear  and  tear  on  the  belts  themselves. 

Laminated  Leather  Belt:  American  Laminated  Belt  Co., 
New  York  City.  This  leather  belting  is  built  up  of  strips  of 
leather  bound  side  by  side,  and  so  arranged  that  the  cut  edge 
of  the  leather  forms  the  surface  in  contact  with  the  pulleys. 
This  construction,  it  is  claimed,  gives  much  greater  wearing 
qualities  than  when  the  ordinary  construction  is  used  with  the 
fibers  of  the  belt  running  parallel  with  the  direction  of  move- 
ment. It  at  the  same  time  brings  the  wearing  surface  on  a 
stronger  portion  of  the  leather,  and  one  not  likely  to  be 
affected  by  improper  tanning,  or  to  be  burned  when  the  belt 
slips. 

Cold  Cutting-off  Saw:  American  Die  &  Tool  Co.,  Reading, 
Pa.  This  is  a  machine  of  the  type  in  which  the  saw  Is 
mounted  on  the  carriage  and  fed  In  the  work.  It  is  spur-gear 
driven,  the  gears  on  the  carriage  being  forged  in  one  piece 
with  their  shafts  and  made  of  60  carbon  steel.  Changes  in 
feed  are  obtained  from  a  gear  box  giving  a  range  of  from 
Vs  to  1  inch  movement  per  minute,  all  controlled  by  a  single 
lever.  The  driving  pulley  is  provided  with  a  clutch,  so  the 
machine  may  be  driven  direct  from  the  line  shaft  If  desired. 
An  automatic  stop  Is  furnished.  This  machine  will  take  9- 
inch  round  stock.     It  weighs  about  2,200  pounds. 

BoRiNO  Machine  for  Locomotive  Work:  Niles-Bement-Pond 
Co.,  New  York  City.  This  tool,  made  at  the  Bement  Works 
of  the  builders.  Is  designed  for  simultaneously  boring  and  fac- 
ing both  ends  of  cylinders  up  to  6  inches  in  length.  The  spin- 
dle Is  driven  by  a  gear  of  large  diameter  close  to  Its  outer 
end,  giving  a  powerful  drive.  The  work  table  Is  54  Inches 
wide,  and  72  Inches  long  in  a  direction  at  right  angles  to  the 
machine.     It  has  a  cross-feed  of  30  inches  and  a  longitudinal 
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hand  traverse  of  18  inches.  A  20-horsepower  motor  Is  re- 
quired to  drive  it.  Power  handling  is  provided  for  the  rais- 
ing and  lowering  of  the  table,  and  the  rapid  traverse  of  the 
bar. 

Special  Machine  foe  Milling  Automobile  Front  Axles: 
Beaman  &  Smith  Co.,  Providence,  R.  I.  This  machine  comprises 
a  long  bed  on  which  the  work  is  clamped,  and  which  is  also 
provided  with  ways  on  which  slide  four  heads,  equipped  with 
suitable  cutters  for  milling  the  faces  of  the  spring-supporting 
pads  and  the  bosses  for  the  steering  knuckles.  Power  quick 
return  is  applied  to  all  the  feed  movements,  which  are  so 
connected  as  to  operate  simultaneously.  Six  feeo  changes  are 
provided,  varying  from  %  to  6  inches  per  minute.  A  cone 
pulley  gives  three  speed  changes  for  the  spindle,  ranging  from 
17  to  23%  revolutions  per  minute.  Speeds  and  feeds  are 
all  gear-driven. 

SwivEL-JoiNT  Pneumatic  Hose  Coupling:    Caskey  Valve  Co.. 

99  John  St.,  New  York  City.  This  is  a  coupling  for  pneu- 
matic hose  of  the  quick  connection  type;  it  has  the  advantage 
of  being  provided  with  a  swivel  joint,  so  that  all  tendency 
toward  kinking  in  the  hose  is  avoided.  The  coupling  is  kept 
locked  by  a  powerful  spring,  and  it  is  impossible  to  open  it 
by  jarring.  The  joints  are  packed  with  leather  and  are  tight- 
ened by  internal  air  pressure  entirely,  it  not  being  necessary 
to  jam  the  surfaces  together  to  insure  freedom  from  leakage. 
The  capacity  of  this  coupling  is  equal  to  that  of  the  full  area 
of  the  hose  to  which  it  is  attached.  They  are  made  for  Vi  to 
1 14-inch  diameters. 

Hand-Power  Punching  and  Shearing  Machines:  Little 
Giant  Punch  &  Shear  Co.,  Sparta,  111.  This  firm  has  recently 
completed  a  line  of  hand-power  punch  and  shearing  machines 
adapted  both  to  actual  use  in  the  hand,  and,  in  the  larger 
sizes,  for  mounting  on  the  bench  or  floor.  They  are  made  both 
as  separate  punches  and  separate  shears,  and  also  in  com- 
bined form;  the  latter  machine  is  of  the  floor  type  and  has 
separate  levers  for  the  punch  and  shear,  so  that  both  can  be 
operated  simultaneously  without  interference.  This  machine 
will  cut  round  iron  up  to  %  inch  and  bar  iron  up  to  %  by 
2l<2  inches,  while  the  punch  has  a  capacity  for  5/16-inch  holes 
in  i/l-inch  material. 

Punch  Presses  with  Westinghouse  Motor  Drive:  Toledo 
Machine  &  Tool  Co.,  Toledo,  O.  This  firm  has  recently  fur- 
nished a  complete  motor-driven  stamping  press  equipment  for 
making  metal  boxes,  requiring  operations  like  perforating, 
shearing,  blanking,  forming,  etc.,  on  the  various  angles,  cor- 
ner braces,  sides,  bottoms  and  covers  used  on  steel-bound, 
wood  packing  cases.  These  machines  have  been  equipped 
throughout  with  electrical  drive,  giving  a  considerable  advan- 
tage in  ease  of  operation,  freedom  from  countershafts,  etc. 
This  results  in  a  clean,  well-lighted  shop,  free  from  ceiling 
obstructions.  It  is  stated  that  the  electrical  operation  has 
also  resulted  in  a  reduction  in  operating  costs. 

Drawing  Stand:  Shartle  Bros.  Machine  Co.  Middletown,  O. 
This  is  a  table  of  the  tripod  stand  variety,  adjustable  both 
for  height  and  angle  of  the  board.  It  may  also  be  revolved 
at  will  to  any  position  required  to  get  a  favorable  light.  A 
special  feature  of  the  construction  is  a  tool  shelf,  which  is  so 
connected  with  the  column  by  a  link  arrangement  that  it  is 
kept  horizontal  whatever  the  angle  to  which  the  board  itself 
is  set.  This  obviates  the  accidental  dropping  of  instruments, 
ink,  etc.  Special  provision  is  also  made  for  rapidly  changing 
drawing  boards.  This  is  a  convenience  where  two  or  three 
jobs  are  kept  in  hand  at  one  time,  as  it  is  unnecessary  to 
remove  the  paper  from  the  board  each  time  a  change  of  work 
is  made. 

Tool-boom  and  Vertical  Grinder:  Blake  &  Johnson  Co., 
Waterbury,  Conn.  This  grinding  stand  is  provided  with  a 
table  adjustable  for  height,  and  has  a  tilting  adjustment  for 
this  table  about  a  pivot,  operated  by  a  fine  pitch  ^crew  and 
nut.  giving  an  additional  fine  adjustment  for  height  of  1% 
inch.  By  this  means  it  is  possible  to  use  the  machine  as  a 
surface  grinder,  sliding  the  work  on  the  table  back  and  forth 
under  the  wheel.  This  adapts  it  to  the  grinding  of  blanking, 
stamping  and  piercing  dies,  etc.  The  table  Is  18%  inches 
long  and  9%  inches  wide.  The  bracket  carrying  the  table 
has  a  vertical  adjustment  of  6  inches,  permitting  it  to  be 
raised  within  3  inches  of  the  spindle  center.  The  spindle 
boxes  are  dust-proof. 

Kelly  Sand  Blast:  High  Pressure  Sand  Blast  Co.,  New 
York  City.  The  difiBculty  of  using  high  pressures  for  sand 
blast  work  has  been  principally  that  of  the  erosion  of  the 
nozzle  surfaces  by  the  combined  air  and  sand  passing  through 
it  at  a  high  velocity.  In  this  apparatus  the  difficulty  has  been 
overcome  by  leading  the  sand  and  the  air  to  the  nozzle  by 
separate  hose,  and  providing  the  nozzle  with  a  removable  tip 
at  the  orifice.  The  cost  of  these  tips  is  insignificant,  and  they 
may  be  quickly  renewed  as  often  as  needed.     Working  with 

100  pounds  pressure,  about  70  cubic  feet  of  free  air  is  used 
per  minute.  It  is  stated  that  the  low  pressure  machines  re- 
quire from  three  to  six  times  as  much  sand  for  the  same  work 
as  when  the  higher  pressures  are  used. 

"Rapid"  Screw  Slotting  Machine:  Garvin  Machine  Co., 
Spring  and  Varick  Sts.,  New  York  City.  This  screw  cutting 
machine   works   on   a   different   principle   from   the   orthodox 


construction,  in  that  the  body  of  the  screw  is  grasped  In  a 
split  chuck,  and  fed  directly  in  toward  the  wheel.  The  latter  is 
guarded  to  protect  the  fingers  of  the  operator,  and  is  equipped 
with  a  self-contained  reservoir  to  provide  the  lubricant. 
A  lever  operates  the  plunger,  tightening  the  chuck  when  tho 
work  is  fed  toward  the  saw  and  loosening  the  chuck  and 
ejecting  the  work  when  the  plunger  is  drawn  back  again. 
It  will  slot  screws  from  %  to  %  inch  in  diameter.  Suitable 
supports  are  provided  for  the  work-boxes,  into  the  lower  one 
of  which  the  slotted  screws  fall  without  help  from  the 
operator. 

Cam  Grinding  Attachment  for  Vertical  Grinder:  Pratt  & 
Whitney  Co.,  Hartford,  Conn.  The  well-known  vertical 
grinder  made  by  this  firm  has  been  provided  with  an  attach- 
ment for  grinding  automobile  cams,  particularly  those  of  the 
type  that  are  formed  integrally  with  the  shaft.  The  flat  lower 
surface  of  the  ring-wheel  is  used  to  finish  the  work.  This 
preserves  the  constant  shape  of  the  cam  as  the  wheel  wears 
down;  in  this  particular  it  is  an  improvement  over  the 
method  of  grinding  with  the  periphery  of  a  disk  wheel,  which 
gives  a  changing  shape  to  the  work  as  the  diameter  decreases. 
The  attachment  is  easily  placed  on  the  machine  or  removed 
from  it.  It  is  provided  with  an  indexing  mechanism  for 
timing  the  cams.  The  operating  parts  are  carefully  protected 
from  dust  and  dirt.  ' 

Nut  Castellating  Device:  Garvin  Machine  Co.,  Spring 
ana  Varick  Sts.,  New  York  City.  The  screw  slotting  machine 
manufactured  by  this  firm  may  be  provided  with  a  simple 
attachment  for  castellating  nuts.  When  so  used,  it  is  pro- 
vided with  a  hexagonal  chuck,  fitting  the  work  and  mounted 
in  a  head,  which  may  be  rotated  by  a  convenient  handle  to 
three  different  positions  for  cutting  the  successive  slots.  The 
chuck  is  self-ejecting,  and  the  machine  is  provided  with  all 
the  conveniences  found  on  the  regular  screw  slotting  ma- 
chine. A  device  acting  on  similar  principles  is  also  made  for 
use  in  the  milling  machine.  This,  however,  carries  four 
spindles,  and  is  designed  to  be  used  for  four  saws  on  the 
cutter  arbor.  All  four  chucks  are  opened  and  closed  and 
indexed  siinultaneously. 

Die  and  Surface  Grinder:  Hemming  Bros.,  New  Haven, 
Conn.  This  machine  is  of  the  vertical  spindle,  cup-wheel 
type,  which  has  lately  come  into  extensive  use  for  die  sharp- 
ening and  surface  grinding.  It  is  a  hand-operated  machine, 
and  offers  in  this  respect  the  particular  advantage  on  certain 
work  of  permitting  the  operator  to  feel  the  cut  and  thus  be 
sure  of  what  the  wheel  is  doing.  The  spindle  is  driven 
through  bevel  gears  and  a  self-contained  countershaft.  Rub- 
ber wheel  guards  and  a  trough  surrounding  the  work-table, 
keep  the  cooling  water  within  bounds.  The  vertical  feed  hand- 
wheel  is  graduated  to  thousandths  of  an  inch,  on  a  circle  of 
large  enough  diameter  so  that  fractions  of  thousandths  can 
be  easily  read.  This  tool  will  be  furnished,  if  required,  with 
magnetic  chuck  and  automatic  feed. 

Slotting  Machine:  Pottstown  Machine  Co.,  Pottstown,  Pa. 
This  firm  builds  a  slotting  machine  of  improved  construction, 
giving  adjustments  which  should  be  particularly  useful  in 
tool-making,  die  work,  etc.  The  slotting  head  can  be  swung 
to  an  angle  and  the  work-table  can  be  also  tilted  around  to 
an  angle  of  45  degrees.  This  makes  it  possible  to  cut  miter 
gears  or  do  similar  work.  A  hole  is  provided  clear  through 
the  circular  table,  the  work-slide  and  the  knee,  permitting  long 
work  to  be  held  without  interference.  In  its  general  design, 
the  structure  of  the  machine  is  similar  to  that  of  the  ordinary 
column  and  knee  type  milling  machine,  with  the  cutter  spin- 
dle replaced  by  the  slotter  ram.  The  distance  from  the  col- 
umn to  the  center  of  the  tool  is  12  inches.  The  circular  table 
is  14  inches  in  diameter  and  the  tilting  table  has  a  vertical 
adjustment  of  16  inches. 

"Perkins"  Comdined  Protractor  and  Level:  Florence  Iron 
Works  Co..  Florence.  Col.  This  instrument  consists  essen 
tially  of  a  V-block  on  which  is  mounted  a  disk  graduated  in 
degrees  and  carrying  a  level;  the  V-block  also  carries  a  prick 
punch  in  a  central  seat.  The  tool  is  useful  in  a  number  of 
ways.  It  is  adapted  particularly,  for  instance,  to  the  laying 
out  of  keyways  on  shafting.  By  means  of  the  level,  the  V- 
block  may  be  set  on  the  shafting  so  that  the  prick  punch 
point  will  indicate  the  vertical  center.  It  is  thus  possible  to 
locate  a  line  of  keys  along  a  shaft  having  varying  diameters. 
By  setting  the  protractor  properly,  it  is  also  possible  to  locate 
keyways  at  any  desired  angle  with  the  horizontal  and  ver- 
tical, clear  around  to  the  bottom.  It  should  be  useful  among 
other  things  for  quartering  locomotive  axles,  and  for  laying 
out  eccentric  keyways  when  the  angular  advance  is  given. 

New  Designs  or  'Forge  Blowers:  Buffalo  Forge  Co.,  Buffalo, 
N.  Y.  This  firm  has  added  two  new  designs  to  its  line  of 
forge  blowers.  One  of  these  is  intended  for  use  particularly 
where  compressea  air  is  available,  and  consists  simply  of  a 
tuyere  and  jet  made  on  the  injector  principle.  With  this  con- 
struction, a  small  high-pressure  stream  of  air  sets  in  motion 
a  large  volume  of  air  at  a  low  pressure,  giving  the  required 
condition  for  the  forge  fire.  The  second  design  is  of  the 
rotary  fan  type,  driven  by  a  direct-connected  motor.  Great 
care  has  been  taken  in  this  set  to  have  the  efficiencies  of  the 
motor,   the   fan   and   the  rotating  members   in  their  bearings 
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nil  very  Ulgli,  so  tliat  the  air  will  be  dellveroil  with  na  little 
power  expense  as  possible.  These  sets  are  made  In  sizes 
varying  from  l/;!2  lo  12  horsepower.  They  are  adapted  to 
direct  eonneelion  with  a  lanii)  soiket  In  sliops  where  electric- 
ity is  available. 

Mi'i.Tiri.i':  nuii.LiNii  ANi>  TAi'piNd  ATTAcitMiOiNT:  Itockford 
nrllliiig  Alachine  t'o.,  Hoekl'ord,  111.  This  allaclimeiit  is  ap- 
plied directly  to  one  of  llii>  maker's  regular  ll-inch  drills  with 
tapping  attachment,  and  makes  possible  the  drilling  of  six 
boles  in  a  circle  simultaneonsly.  It  was  originally  designed 
for  drilling  and  la|iping  Til  lioles,  spaced  (Mjni  dislanlly  in  a 
circle  about  ti  inches  in  diiimcter.  The  drilling  of  these  54 
boles  rcipiircd,  tluriforc,  nine  indexings  of  tiie  work,  which 
was  effected  by  the  siiocial  type  of  jig  used.  For  tapping, 
tin'  work  was  spaced  around  by  liand  from  one  series  of  holes 
to  the  next.  The  multiple  head  is  clamped  directly  to  the 
spindle  sleeve,  and  is  lined  up  by  guides  on  the  jig  base 
elamped  to  the  table.  A  spring  support  is  provideil  which, 
with  th^  S|)indle  counterbalance,  permits  the  head  to  return 
freely  after  each  drilling  operation.  l?y  tlie  use  of  this  attach- 
ment 54  boles,  's-inch  in  diameter  are  tappi'd  at  an  average 
rate  of  50  seconds  for  the  set.  The  drilling  operation  Is,  of 
course,  much  more  quickly  performed. 

Axle  Cutting-oif  and  Ckinticuino  Lathk:  Pawcus  Machine 
Co.,  2S20  Smallman  St.,  Pittsburg,  Pa.  This  machine  is,  of 
course,  a  specialized  lathe,  following  the  general  lines  of  the 
machines  previously  used  for  this  purpose.  It  has  a  number 
of  advantages  Incorporated  in  its  design,  particularly  in  the 
strength  and  rigidity  of  the  structure,  the  power  of  the  drive 
and  the  convenience  of  manipulation  provided.  Complication 
of  the  driving  mechanism  is  avoided  by  the  use  of  separate 
motors  for  the  main  drive,  and  for  each  of  the  two  centering 
spindles.  Each  carriage  has  a  centering  spindle  and  a  cut  ting- 
off  tool,  and  is  provided  with  a  quick  operating  lever  for  bring- 
ing either  one  or  the  other  into  position.  The  double  driving 
heads  are  adjustable  for  length  to  suit  different  lengths  of 
axles,  although,  of  course,  in  ordinary  work  where  the  stand- 
ard gage  is  employed,  this  adjustment  is  not  altered.  Two 
rates  of  driving  are  provided  through  friction  clutches  and 
simple  geared  connections,  and  controlled  by  a  hand  lever 
operated  from  the  front  of  the  bed.  These  machines  were 
originally  designed  and  furnished  for  the  new  axle  mill  of 
the  Indiana  Steel  Co.,  at  Gary,  Ind. 

STic.vir  Turbine  Driven  Centrifugal  Boiler  Peed  Pump: 
De  Ijaval  Steam  Turbine  Co.,  Trenton,  N.  J.  The  development 
of  the  centrifugal  pump  has  reached  a  point  which  makes  it 
practicable  to  apply  it  to  boiler  feeding.  The  latest  pump  de- 
signed by  the  above  makers  will  overcome  a  head  of  700  feet 
with  two  stages  only,  and  will  give  efficiency  of  over  60  per 
per  cent  when  working  at  1,600  gallons  a  minute.  It  can  he 
governed  to  generate  any  desired  constant  pressure,  or  any 
desired  fixed  excess  pressure,  and  it  will  maintain  these  con- 
ditions without  vibration,  hammer  or  shock  in  the  feed  line. 
The  advantages  of  such  a  pump  are  numerous.  The  inflow 
of  water  can  be  regulated  at  the  boiler  without  reference  to 
the  pump.  There  are  no  valves  and  only  two  packings  of 
small  diameter  to  be  kept  tight  against  the  hot  water.  The 
high  efiiciency  of  the  design  of  the  propeller  has  made  un- 
necessary the  use  of  guide  vanes,  with  their  mechanical  and 
theoretical  disadvantages.  Simplicity  of  construction  and  ac- 
cessibility for  inspection  have  been  carefully  looked  out  for. 
The  steam  turbine  driving  it  can  be  modified  to  operate  on 
exhaust  or  live  steam  or  both  as  may  be  required.  The  pump 
is.  of  course,,  as  well  adapted  to  motor  drive  as  to  direct  con- 
nection to  steam  turbine. 


The  famous  mine  fire  in  the  Greenwood  Colliery  near  the 
village  of  Summit  Hill  in  northeastern  Pennsylvania,  which 
had  been  burning  for  almost  exactly  fifty-one  years  has  finally 
been  checked.  This  subterranean  fire  had  resisted  all  efforts 
to  smother  or  drown  it  out  and  thousands  of  dollars  have  been 
expended  in  vain  efforts  to  stop  its  spread  (see  Machinery. 
October,  1904).  It  is  estimated  that  $25,000,000  worth  of  coal 
has  been  burned  and  probably  if  the  last  effort  had  not  suc- 
ceeded, many  millions  more  would  have  been  destroyed.  The 
spread  of  the  fire  was  checked  by  building  a  clay  barrier 
across  the  basin  extending  down  to  the  water  level.  Tlie  bar- 
rier was  approximately  900  feet  long  and  it  extended  down 
to  a  depth  of  about  220  feet.  The  work  was  conducted  under 
great  difficulties,  the  fire  being  so  close  at  places  that  the  heat 
and  bad  ventilation  made  the  work  exceedingly  arduous.  For 
part  of  the  time  the  men  had  to  work  on  half-hour  shifts,  and 
work  was  only  possible  because  of  elaborate  ventilating  appa- 
ratus which  was  Installed  at  heavy  cost.  Canvas  fines  were 
let  down  into  the  shaft,  which  being  flexible,  could  be  shifted 
so  as  to  supply  fresh  air  in  the  exact  spot  needed.  Fifty 
thousand  cubic  yards  of  clay  were  i-equired  to  make  the  barrier 
and  8,000  cubic  yards  of  concrete. 


ELECTRICAL  HEAT  STORAGE 
A  scheme  for  storing  heal  generated  electrically  has  been 
devised  by  Mr.  C.  G.  Hell,  member  of  the  British  Institute  of 
Klectrlcal  Kngincers  that  may  be  useful  to  electric  lighting 
companies  in  supplying  a  daylight  load.  The  futility  of  elec- 
tric storage  batteries  for  large  power  stations  is  generally 
recognized — Mr.  Edison's  excepted,  of  course — and  Mr.  Bell 
has  tried  to  solve  the  problem  by  converting  electricity  into 
heat  and  storing  it  for  domestic  use.  Electric  heating  at  regu- 
lar commercial  rates  is  too  costly  for  all  but  certain  special 
uses  but  if  a  large  market  lor  heat  could  be  found  in  the  day- 
light hours  only,  a  very  favorable  price  could  be  made  by  the 
lighting  companies  with  profit  to  themselves  and  satisfaction 
to  customers. 

The  apparatus  in  the  present  form  consists  of  an  iron  block 
about  eighteen  inches  high  and  a  foot  in  dianieter.  This  block 
is  incased  in  a  thick  magnesia  jacket  to  prevent  radiation. 
In  the  center  of  the  block  is  placed  a  removable  heating  unit 
of  several  sections.  When  the  current  is  turned'  into  the  heat- 
ing unit  the  iron  block  is  raised  to  a  temperature  of  600  or 
700  degrees  F.  in  a  few  hours,  and  will  remain  heated  almost 
indefinitely,  except  for  what  is  used.  In  its  original  form  it 
was  designed  for  hot  water  alone.  Its  present  development  not 
only  does  away  with  tanks  and  kettles,  but  provides  hot  air, 
steam,  or  hot  water  for  heating,  with  great  saving  of  space, 
and  provides  unlimited  heat  for  cooking.  Boiling  water  Is 
Instantaneously  on  tap  day  or  night,  even  though  all  the  cur- 
rent may  be  in  use  at  the  time  for  lighting.  The  system  does 
away  with  storage  of  hot  water.  Instead,  an  iron  coll  is  cast 
inside  the  metal  block.  As  the  block  is  at  a  normal  tempera- 
ture of  600  degrees,  this  coll  is  full  of  superheated  steam.  The 
steam  Is  regulated  so  that  a  small  or  great  quantity  may  be 
introduced  into  the  water  pipe,  giving,  instantaneously,  water 
at  any  desired  temperature. 

The  system  is  to  be  used  with  a  house  feeding  device  that 
makes  each  customer  a  consumer  of  a  constant  quantity  of 
electricity  throughout  the  twenty-four  hours  of  the  day.  When 
the  current  is  being  used  for  lighting,  fans,  or  other  purposes, 
it  is  switched  off  the  heating  unit  perhaps  entirely,  and  as 
soon  as  ordinary  uses  stop,  the  current  Is  switched  back  again 
into  the  heater.  The  advantage  of  a  constant  load  thus  made 
possible  is  obvious.  It  is  claimed  that  it  would  more  than 
quadruple  the  efficiency  of  the  machinery  in  the  average  light- 
ing power  house  by  making  It  produce  useful  current  all  the 
time  instead  of  having  a  large  amount  of  equipment  idle  save 
during  four  or  five  hours  a  day. 

•  *     * 
EDISON    STORAGE    BATTERY 

The  new  storage  battery  which  Mr.  Thomas  A.  Edison  has 
been  experimenting  with  for  a  number  of  years  has  recently 
been  subjected  to  a  series  of  tests  to  determine  its  efficiency. 
In  order  that  the  tests  might  be  made  under  actual  working 
conditions,  a  special  car  suitable  tor  street  railway  service  was 
constructed  and  in  this  car  the  batteries  were  installed.  Two 
7y--horsepower  motors  were  used  for  driving,  and  a  maximum 
speed  of  20  miles  an  hour  was  attained.  It  is  stated  that  this 
car,  which  weighs  about  5  tons,  will  run  150  miles  at  an 
average  speed  before  the  batteries  need  to  be  recharged.  In 
outer  appearance  the  cells  of  this  battery  do  not  differ,  except 
In  minor  details,  from  the  original  cell  which  was  brought  out 
In  1901.  The  structure  of  the  positive  plate,  however,  has  been 
radically  modified,  and  other  improvements  embodied,  to  in- 
crease the  capacity  and  durability.  These  batteries  are  made 
at  present  in  two  sizes.  The  smaller  size  gives  about  14 
watt-hours  per  pound  of  cell  and  the  larger  size  16  watt-hours. 
The  weight  of  such  a  battery  for  a  car  requiring  an  average 
of  12,000  watts  (it  being  assumed  that  the  battery  is  to  be  in 
service  for  even  five  hours  without  recharging)  would  be  3,750 
pounds.  When  the  additional  power  required  for  hauling  this 
dead  weight  Is  considered.  It  is  evident  that  the  present  sys- 
tem of  imparting  the  electrical  energy  from  the  power  station 
to  the  motors  of  the  street  car  is  not  likely  to  be  changed  by 
the  present  form  of  this  new  storage  battery. 

*  •     * 
CINCINNATI    AUTOMOBILE    SHOW 

The  First  Annual  Aulomnbile  Show  given  under  the  aus- 
pices   of    the    Cincinnati    Automobile    Club,    opened    Monday 
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morning,  February  21,  with  two  hundred  cars  on  display 
representing  sixty  exhibitors;  the  floor  space  given  to  the 
macnines  was  30,400  square  feet.^  Of  the  cars  on  exhibition, 
fifteen  were  of  Cincinnati  manufacture,  and  were  made  by  the 
Enger  Motor  Car  Co.,  Haberer  &  Co.,  and  the  Schact  Mfg.  Co. 

Besides  automobiles,  there  were  motor-cycles,  motor  boats, 
accessories,  balloons  and  aeroplanes.  The  aero  exhibit  was 
strictly  local,  being  furnished  entirely  by  the  Holz  Balloon 
Co.  of  Cincinnati,  and  consisted  of  small  aeroplane  models, 
a  large  glider  without  a  motor,  and  a  large,  complete,  air- 
inflated  balloon  model,  showing  basket,  ballast  bags,  anchor 
and  drag  ropes. 

Much  credit  is  to  be  accorded  General  Manager  Ruthford 
H.  Cox,  Charles  L.  Bonifield,  \Vm.  M.  Perin  and  the  various 
committees  for  placing  this  show  in  a  class  well  up  towards 
those  of  New  York  and  Chicago. 

The  show  closed  Saturday,  February  26,  after  a  week  of 
continuous  success. 

*  *     * 

MEMOBIAL   OF   DR.    EGBERT    H.    THURSTON 

A  beautiful  bronze  memorial  tablet  in  high  relief  of  Dr.  Rob- 
bert  H.  Thurston,  one-time  head  of  Sibley  College  of  Engineer- 
ing, Cornell  University,  one  of  the  founders  of  the  American 
Society  of  Mechanical  Engineers  and  the  society's  first  presi- 
dent, was  dedicated  in  the  reception  hall  of  the  society  at  29 
West  39th  St.,  New  York,  Tuesday  evening,  February  8.  It 
is  a  replica  of  the  tablet  by  Herman  H.  McNeil,  presented  to 
Sibley  College  by  the  students  and  alumni.  The  tablet  bears 
the   inscription: 

1S39— ROBERT  HENRY  THURSTON— 1903 
FIRST  PRESIDENT 

AMERICAN  SOCIETY  OF  MECHANICAL   ENGINEERS. 

Dr.  Thurston  was  an  international  authority  on  the  steam 
engine,  thermodynamics,  friction  and  lubrication,  materials 
of  construction,  etc.  He  was  a  voluminous  writer,  being  a 
frequent  contributor  to  the  technical  press,  the  society's  pro- 
ceedings and  the  author  of  several  standard  works.  He  died 
October  25,  1903.  See  Machineby,  November,  1903,  for  an 
account  of  his  life. 

*  *     * 

WORCESTER    ANNUAL   EXHIBITION 

The  second  annual  exposition  of  the  mechanical,  electrical 
and  textile  industries  of  New  England  was  held  in  Mechanics 
Hall.  Worcester,  Mass.,  during  the  week  beginning  February 
7.  Two  large  floors  were  completely  filled  with  exhibits  repre- 
senting improvements  in  machinery  and  appliances  in  these 
industries,  and  the  attendance  from  all  over  New  England 
was  large.  It  was  generally  conceded  that  the  exposition  was 
much  better  than  the  first  one,  held  last  year.  Many  new 
machines  were  shown.  It  is  proposed  to  continue  the  expo- 
sition as  an  annual  event. 


Roy  V.  Wright,  for  several  years  editor-in  chief  of  the 
Ainerican  Engineer  and  Railroad  Journal,  has  joined  the 
editorial  staff  of  the  Railway  Age  Gazette.  Mr.  Wright  will 
supervise  the  mechanical  department  of  the  journal. 

E.  G.  Matter,  connected  with  the  ofiice  of  the  National  Acme 
Mfg.  Co.,  Cleveland.  Ohio,  on  Indiana  territory,  for  several 
years,  has  been  transferred  to  the  Detroit  and  eastern  Michi- 
gan territory  formerly  covered  by  Mr.  W.  C.  Lang. 

James  Brown,  formerly  department  foreman  for  the  Cin- 
cinnati Milling  Machine  Co.,  Cincinnati,  Ohio,  and  later  super- 
intendent of  the  Oesterlein  Machine  Tool  Co.,  of  the  same  city, 
has  taken  the  position  of  superintendent  for  M.  L.  Andrew  & 
Co.,  Cincinnati. 

Fr.  W.  Sebelin,  general  foreman  of  the  mechanical  de- 
partment of  the  Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio, 
has  resigned  the  position  to  become  superintendent  of  the 
P.  A.  Geier  Co.,  Cleveland,  general  jobbers  and  manufac- 
turers  of   automobile   parts. 

Eph.  Smith,  who  has  been  the  New  England  sales  manager 
of  the  Colonial  Steel  Co.  since  its  organization  in  1901,  has 
resigned  on  account  of  long  continued  ill-health.  E.  P.  Fitz- 
gerald, who  has  represented  the  Boston  office  with  headquar- 
ters at  Springfield,  Mass.,  for  the  past  five  years,  has  been 
appointed  successor,  the  appointment  taking  effect  March  1. 

Following  the  consolidation  of  Industrial  Engineering  of 
Pittsburg,  Pa.,  and  the  Engineering  Digest,  New  York,  with 
the  title  Industrial  Engineering  and  Engineering  Digest.  Mr. 
Robert  Thurston  Kent  assumed  the  editorship  of  the  consoli- 
dated publication,  succeeding  Mr.  Harwood  Frost,  who  was  the 
founder  of  the  Engineering  Digest.  Mr.  Frost  has  been  forced 
by  the  pressure  of  his  duties  in  connection  with  the  Engineer- 
ing Neivs  to  devote  the  whole  of  his  time  to  that  publication. 

Frank  A.  Foster,  Providence,  R.  I.,  will  sail  from  Seattle 
about  March  22  for  China  where  he  will  take  a  position  as 
representative  of  the  American  Locomotive  Co.,  in  which  he 
will  have  to  do  largely  with  machinery  and  the  mechanical 
parts  of  railroad  work.  He  requests  catalogues  and  full  in- 
formation regarding  products  from  American  manufacturers 
of  machinery.  Mr.  Foster  is  a  graduate  of  the  Worcester 
Polytechnic  Institute,  and  his  address  will  be  Davenport  Road, 
Tientsin,  China,  care  of  Albert  C.  Lee. 

Alfred  Spangenberg,  Plainfleld,  N.  J.,  a  well-known  contribu- 
tor to  Maciiixert,  will  lecture  before  the  students  of  the  me- 
chanical engineering  classes  of  Columbia  University,  May  9, 
on  the  subject  "Assembling  in  a  Manufacturing  Line,"  treat- 
ing of  the  following  topics:  1. — Elements  of  Assembling  Opera- 
tions: Definition  of  assembling,  methods  and  processes  of 
assembling,  concrete  examples.  Assembling  a  motor-driven 
planer  by  two  methods  with  approximate  difference  in  cost. 
Factors  leading  to  economical  production.  Machine  processes 
versus  hand  processes.  2. — Effective  Organization  in  the  As- 
sembly Department. 

Caleb  Rutter,  who  for  the  past  eleven  years  was  foreman 
of  the  machine  department  of  the  Pennsylvania  Iron  Works 
Co.,  Eddystone,  Pa.,  has  resigned  to  take  charge  of  one  of 
the  tool-rooms  of  the  Autocar  Co..  Ardmore,  Pa.  At  the  noon- 
hour  of  February  11,  Mr.  Rutter  was  presented  with  a  smok- 
er's case  of  stering  silver,  beautifully  engraved,  by  the  em- 
ployees of  the  works  as  an  evidence  of  their  regard.  Mr.  A.  E. 
Exton.  assistant  chief  engineer  of  the  plant,  who  made  the 
presentation,  said  in  part:  "There  is  no  doubt  that  this 
change  means  the  addition  of  one  more  live  man  to  the  ranks 
of  the  great  army  of  automobile  builders." 


PERSONALS 

Edward  Schwartz  has  been  made  superintendent  of  the 
Toledo   Electric  Welder   Co.,   Cincinnati,   Ohio. 

C.  G.  Heiby.  machine  shop  foreman  for  the  H.  Mueller 
Mfg.  Co.,  Decatur,  111.,  has  been  promoted  to  the  position  of 
tool-room  foreman. 

R.  K.  LeBlond,  president  of  the  R.  K.  LeBlond  Machine 
Tool  Co.,  Cincinnati,  Ohio,  has  gone  to  the  West  Indies  for 
two  months'  vacation. 

Fred  A.  Bigelow.  formerly  New  England  representative  of 
the  Carpenter  Steel  Co.,  has  been  made  manager  of  the  com- 
pany's Cleveland  branch. 

P.  C.  Benedict  has  been  made  district  salesmanager  for  the 
Bessemer  Gas  Engine  Co.  of  Grove  City,  Pa.,  with  headquar- 
ters at  719-721  First  National  Bank  Building,  Cincinnati,  Ohio. 

E.  R.  Johnson,  until  recently  master  mechanic  of  the  Rock 
Island  shops  at  Horton,  Kansas,  has  been  made  general  fore- 
man of  the  Illinois  Traction  System's  shop  at  Decatur,  Illinois. 

Henry  Morris,  manager  and  treasurer  of  the  Western  Tool 
&  Mfg.  Co.,  Springfield,  Ohio,  will  sail  early  in  March  for  a 
ten  weeks'  trip  to  Italy,  Germany,  Prance  and  Great  Britain 
for  business  and  pleasure. 

H.  E.  Ohenshain,  who  has  been  secretary  and  treasurer  of 
the  Screw  Cutting  Company  of  America,  Philadelphia,  Pa., 
for  some  time,  resigned  February  1  to  become  president  of 
the  Roanoke  Iron  Works,  Inc.,  Roanoke,  Va. 


OBITUARIES 

Fayette  Brown,  president  of  the  Brown  Hoisting  Machinery 
Co.,  Cleveland,  Ohio,  died  January  20  in  his  eighty-seventh 
year. 

Freeland  Oakley,  well-known  in  his  day  as  an  expert  builder 
of  water  wheels,  died  in  Springfield,  Mass.,  January  17,  aged 
eighty-two  years.  Mr.  Oakley  was  for  years  a  member  of  the 
firm  Phelps  &  Oakley,  which  built  many  of  the  paper  mills 
in  Massachusetts.  His  reputation  was  made  in  the  construc- 
tion of  large  over-shot  and  under-shot  water  wheels. 


COMING  EVENTS 

April  5-7. — .Joint  convention  of  the  Southern  Supply  and  Machinery 
Dealers'  Association,  and  -■Vmerican  Supply  and  Machinery  Manufac- 
turers Association.  Jacksonville.  Fla..  Seminole  Hotel,  headquarters. 
.\lyin  M.  Smith,  secretary  and  treasurer  of  the  Southern  Supply  and 
Machinery    Dealers   .\ssocia(ion.    Uichraond.   Va. 

April  13-14. — Annual  convention  of  the  National  Metal  Trades  Asso- 
ciation at  the  Hotel  Astor,  New  York.  Robert  Wuest,  commissioner, 
eon  New  England  Building.  Cleveland,  Ohio. 

April  17- June  1  (April  4  to  May  10,  O.  S.). — International  exhibi- 
tion of  internal  combustion  motors  under  the  auspices  of  the  Imperial 
Russian  Technical  Society  of  St.  Petersburg  on  the  premises  of  the 
society  Panteleimonskaia  No.  2.  The  object  of  the  exhibition  Is  to 
acquaint  the  consumer  as  well  as  the  general  public  at  large  with 
the  development  and  present  condition  of  internal  combustion  motors, 
and  to  show  the  comparative  advantages  of  each  of  the  existing  sys- 
tems. The  exhibit  will  be  divided  into  sections  as  follows :  Motors 
for  agricultural  purposes,  motors  for  artisan  in  small  industries,  and 
domestic  use,  motors  for  factories,   motors  lor  marine,   railway,  tram- 
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cnr,  iniiniiioliili'.  at'ioiiatitliiil  mid  sliiilliir  iiui'imsi's,  Limlur  ili'ialls  unci 
ttccessoiii's,    Uti'iatiuv   on    iiiutiu's,   (IniwliiKs,   (llaKiains.    rto. 

May  4ri. — Aiiiuial  iiiotlns;  ol'  llic  lidii  and  Siwl  Institute  at  the 
Instltulixii  oi  t'lvll  Knulnii  IS,  I.cuulon.  C).  C".  I.lnjd,  si'ciotui'y,  2S 
Vlotorln  SI  lilt.   London. 

May  mi;!. — ficvcnioiiilli  annual  convention  of  tlw  .Mr  Rrake  Asso- 
elation,  Indianapolis.  Ind.,  1  loinilsson  Hotel.  lieadciUMiteis.  An  Inter- 
estloK  looKiani  has  been  pii'iiai'iil  on  air  Inake  eonstrucilon,  air 
pumplnj;,  piping  Inspeetlon  and  eleanhiK.  triple  valves  anil  brake  cylin- 
ders, recommended  practice,  etc.  F.  M.  Nellls,  secretary,  &a  State  St., 
Boston,   Mass. 

May  H  JJ.  I'rague  nKrlcultuial  exhibit  Intended  to  comprise  all 
the  leadlnt;  Innovations  Ihat  have  been  Introduced  In  agricultural 
practice,  agricultural  machinery  and  miehanlcal  appliances  In  dairy- 
ing, etc.      .\rchur  (iohlet.  director.  Karallneiilhal.   I'mgue.  Uohenila. 

May  ol-Jnne  :!.  Spring  meeting  of  the  American  Society  of  Mechan- 
ical   Knglncers.    .\tlantlc   l^lty.   N.   .1. 

June  l-.Vugust  ;il.  .\nierlcan  lONposltlon  In  Berlin,  to  stimulate 
trade  relations  between  (iermany  and  .\merlca.  This  will  he  tha 
first  all-.\merlcan  e.\poslllon  evi^'  held  Iil  a  foreign  eounlrv  and  will 
be  of  Interest  to  all  Europi'  as  well  as  .Vmerlea.  It  will  be  held  during 
three  of  the  best  months  of  the  year  for  an  exposition,  being  at  the 
full  Cide  of  foreign  travel,  when  people  will  be  attracted  In  large 
numbers.  M.ix  Vlewegcr,  American  Manager,  .'id  Church  street.  New 
York. 

June  6- U>.- -Convention  and  exhibition  of  the  Foundry  and  Manu- 
facturers' Supply  Association,  Detroit.  Mich..  C.  E.  Hoyt.  secretary. 
Lewis  Institute.  Chicago.  III.  Cadillac  Hotel.  Detroit,  headquarters 
of  the  association  convention  week. 

June  7-!l. — Convention  of  the  American  Foundrymen's  .-Vssociation 
and  -American  lirass  I'ounders'  .Vssociation.  Detroit.  Mich.  Head- 
quarters, lloiel  ronchartraln.  Richard  Moldenke.  secretary.  Ameri- 
can Foundrymen's  .Vssoehition.  Watchrng.  N.  J.  W.  M.  Corse,  secre- 
tary, .Vmericau  Itrass  Founders'   .Vssociation. 

June  l.'i-Jti. — National  Gas  and  Casoline  Engine  Trades  Association 
convention  at  Cincinnati,  Ohio,  Hotel  ,sinton,  lieadquarters.  Albert 
Strltniatter.   secretary. 

Jtme  I,"i-1T.  .\nnual  convention  Master  Car  Builders'  Association, 
Atlantic  City,  N.  J.  J.  W.  Taylor,  secretary,  Old  Colony  Building, 
Chicago.  111. 

June  "Jli-liii. — .\iniual  convention  of  the  American  Railway  Master 
Mechanics'  Association.  Atlantic  City,  N.  J.  J.  W.  Taylor,  secretary, 
Old  Colony  Building.  Chicago,   III. 

,Tune  l';;-l;S. —  Intern.Ttional  Congress  of  Mining.  Metallurgy.  Applied 
Mechanics  and  rractical  Ceology  at  Dusseldorf.  Germany.  For  infor- 
luation  apply  to  G.  C.   Lloyd,  2S  Victoria  street,  I.Kmdon. 

July  2(1-20. — Joint  meeting  of  the  American  Society  of  Mechanical 
Engineers  and  the  British  Institute  of  Mechanical  lO'ngineers  in  Bir- 
mingham and   London,   England. 

SOCIETIES  AND  COLLEGES 

The  Civil  axd  Mech.vxical  E.vgineees'  Society  and  Socieiv  of 
Engineers  have  been  amalgamated  under  the  name  Society  of  Engi- 
neers. Inc.  A.  S.  E.  Ackorman,  secretary,  17  Victoria  Street,  West- 
minster S.  W.,  England. 

r.MVERSiTV  OF  KANSAS.  Lawrencc.  Kans..  dedicated  a  new  engineer- 
ing building.  February  25.  Addresses  were  made  by  Frank  Warren, 
dean  of  the  school  of  engineering :  Richard  C.  Maclaurin.  president 
of  the  -Massachusetts  Institute  of  Technology,  and  Ernest  E.  Buckley, 
president  of  the  American  Mining  Congress. "  Chancellor  Frank  Strong 
presided. 

CoLfMEiA  University  will  present  four  lectures  in  the  course  in 
works  management,  by  Charles  A.  Carpenter,  March  5,  10.  12  and  17  ; 
two  lectures  by  H.  L.  Gantt.  March  31  and  April  12  :  one  lecture  by 
Walter  N'.  MacFarland.  April  7 ;  three  lectures  bv  Harrington  Emer- 
son. April  14.  16.  17  ;  three  lectures  by  Richarci  T.  Lingley.  April 
30.  Ma.v  5  and  7.  and  one  lecture  by  Edwin  J.  Prindle.  April*  14. 

The  SHEFFIELD  Scientific  School  op  Yale  University.  New  Haven, 
Conn.,  has  received  a  gift  of  $250,000  for  the  construction  and  equip- 
ment of  the  new  mechanical  engineering  laboratory  from  Mr.  George 
G.  Mason  of  New  York,  and  his  brother,  Mr.  Williain  S.  Mason,  Evans- 
ton.  III.  The  new  laboratoiy  will  have  a  frontage  of  about  85  feet 
and  depth  of  200  feet.  It  will  be  tour  stories  In  height,  constructed 
of  Indiana  limestone  and  brick.  It  will  contain  approximately  50,000 
square  feet  of  floor  area  and  SSO.OOO  cubic  feet  of  space.  The  entire 
equipment  will  be  new  and  will  consist  of  the  most  modern  appli- 
ances for  assisting  the  students  in  studying  thtiso  fundamental  prin- 
ciples of  applied  science  w'hich  are  closely  related  to  mechanical 
engineering,  such  as  the  strength  of  materials,  the  combustion  of  fuel 
in  furnaces  and  in  internal  combustion  engines,  the  making  of  steam 
in  boilers  of  different  types,  the  using  of  saturated  and  superheated 
sleam  in  engines  or  steam  turbines,  the  artificial  production  of  cold, 
the  production,  transmission  and  use  of  compressed  air.  the  pumping 
of  water,  transmission  of  power  and  the  problems  of  heating  and 
ventilation. 

NEW  BOOKS  AND  PAMPHLETS 

Engineering  Standards  Committee.  28  Victoria  St..  Westminster. 
S.  W.,  London.  British  standard  specifications  for  keys  and  key- 
ways  No.   4G.     Price  2s,  6d. 

Bulletin  of  the  College  of  Engineering.  Polytechnic  Institute 
OF  Brooklyn.  124  pages,  6  x  8%  inches.  Published  by  the 
Polytechnic    Institute    of    Brooklyn. 

Report  op  Commission  op  Edccation  for  the  Yeah  Ending  June 
30,  1900.  Volume  I.  598  pages,  6x9  inches.  Published  by  the 
United  States  Bureau  of  Education,  Washington,  D.  C. 

Yeak-Book  of  the  American  Institute  of  Electrical  Engineers, 
1010.  365  pages,  6x9  inches.  Published  by  the  American  In- 
stitute of  Electrical  Engineers,  33  West  39th  .Street,  New  York 
City. 

BULLETI.V  OP  THE  MASSACHUSETTS  INSTITUTE  OP  TECHNOLOGY,  Con- 
taining the  president's  report  for  the  past  year.  140  pages.  6x9 
inches.  Published  by  the  Massachusetts  Institute  of  Technology, 
Boston. 

FOUKTEE.VTH    ANNUAI.)   REPORT    OP    THE    INTERNATIONAL    ASSOCIATION    OP 

Municipal  Electricians,  held  at  Atlantic  City,  N.  J.,  Septem- 
ber, 14-16.  1900.  153  pages,  6x9  mches.  Frank  P.  Foster, 
secretary.    Corning,    N.    Y. 

Tests  of  Two  Types  op  Tile-Roof  Furnaces  in  Water-Tdbe 
Boiler.  By  J.  M  Snodgrass.  Bulletin  No.  34.  20  pages,  6x9 
inches.  Published  by  Ihe  University  of  Illinois,  Engineering  Ex- 
periment   Station,    Urbana,    111. 

The  lNFLir.\CE  op  Forests  o.v  Climate  anh  on  Floods.  Bv  Willis 
L.  Moore,  Chief  of  the  United  Stales  Weather  Bureau.  38 
pages.  6x9  Inches.  Published  by  the  United  States  Government, 
Government   Printing  Otllce.   Washington,   I).   C. 

Proceedings  of  the  Association  op  Thanspoetation  and  Car 
.\ccofXTiNO  Officers,  Chattanooga.  Tenn.,  December,  1909. 
170  pages,  HV^xS^^  inches.  Published  by  the  .Association,  G. 
V.  Conard.  secretary.  24   Park   Place.   New  York  City. 

Standard  Code  of  Rules  for  Interuriian  Operation.  Adopted 
by   the  Transportation   and   Trallic   .Association   at    the   1909   Con- 


vention at   Denver,  Col.     99  pages,  3>/jx6   Indies,     Published  by 
till'   Association.      Office   of   the   Secretary,   29   W.   39th    St.,   New 

1  Ol'K    t^itj', 

Standaud  Code  op  Rules  for  City  Operation.  Adopted  bv  the 
Iransportatinn  and  Trafflc  Association,  at  the  1909  Convention 
at  Denver,  Col.  44  pages  3  i/j  i  6  Inches.  Published  by  the  As- 
sociation.     Office   of    the    Secretary,   29    W.    39th    St.,    New    York 

Comparative  Tests  op  Run-op-Mine  and  BRiyuiriTED  Coal  in  Lo- 
coM(rriVE  Boilers;  Bulletin  No.  412.  Bv  Waller  T.  Kav  an'J 
Henrj'  Krelssenger.  32  pages,  6x9  Inches.  I'ubllshed  by  the 
Department  of  Interior,  United  States  Geological  Survey  Wash- 
ington,  D.   C. 

The  Essentials  op  Lettering.  By  Thomas  E.  French  and  Robert 
Melklejohn.  72  pages.  !)  x  ti  Inches.  74  illustrations.  Published 
by  the  Varsity  Supply  Co..  Columbus.  Ohio.  Price  $1 
This  hook,  which  Is  already  In  its  second  edition,  has  been  ore- 
pared  as  an  introductipn  to  the  sub.|ect  of  letlerlng.  and  Is  Intended 
as  a  manual  for  students  and  designers  who  use  lettering  either  on 
drawings  or  in  designs  of  an  artistic  character.  The  book  contains 
chapters  on  Ihe  construction  of  letters,  composition  of  tithes  selec- 
tion of  styles,  letters  in  designs,  monograms,  ciphers  and  marks  and 
on  drawing  for  reproduction.  That  section  of  the  book  which  Is 
specially  Intended  for  the  mechanical  draftsman  contains  some  very 
good  plates  showing  the  proper  proportioning  of  letters  used  on 
diTwings,  and  the  chapter  on  composition  should  be  of  value  in  de- 
ciding upon  neat  looking  arrangements  tor  titles  ou  drawings. 
-Modern  Coking  IMiactice.  By  T.  H.  Byrom  and  J.  E.  Christopher 
156  pages.  0  x  0  inches.  100  illustrations.  Published  by  the 
Norman  W.  Henley  &  Son,  New  York  City.  Price  $3.50. 
This  book  contains,  with  some  amplifications,  a  series  of  lectures 
delivered  by  Mr.  J.  E.  Christopher,  at  the  Wigan  Technical  College  to 
a  class  of  men  engaged  in  the  working  of  coke  ovens,  and  it  is  ex- 
pected that  the  book  will  be  as  useful  to  others  who  are  engaged  in 
coke  manufacture.  There  has  been  m  the  past  too  Utile  published  on 
this  subject,  and  to  those  engaged  In  this  kind  of  work  the  book  should 
therefore,  prove  of  special  value.  It  contains  chapters  on  General 
Classification  of  Fuels ;  Coal  Washing ;  The  Sampling  and  Valuation 
of  Coal,  Coke,  etc. :  the  Calorific  Power  of  Coal  and  Coke ;  Coke  Ovens  ■ 
Cooling  and  Condensing  Plant,  Gas  Exhausters;  Ammoniacal  Liquor- 
•Treatment  of  Waste  Gases  from  Sulphate  Plants:  Valuation  of 
Ammonium-sulphate ;  Recovery  of  Ammonia  from  Coke  Oven  Gases 
and   Surplus   Gases   from  Coke   Ovens. 

Test  op  Tungsten  Lamps.  Bulletin  No.  33,  ty  T.  H.  Amrine  and 
A.  Guell.  33  pages,  6x9  inches,  28  diagrams.  Published  bv  the 
University  of  Illinois,  Engineering  Experiment  Station  Urbana 
Illinois.  ' 

This  bulletin  presents  the  results  of  tests  upon  tungsten  lamps  of 
2o  watt  size.  Of  the  three  kinds  of  lamps  tested,  one  kind  was  of 
American  manufacture,  with  filaments  made  by  the  paste  process,  the 
other  two  being  of  German  manufacture  with  filaments  made  by  the 
colloid  and  deposition  process.  The  tests  show  that  when  the  lamps 
are  subject  to  vibrations,  the  lite  depends  to  a  great  extent  upon 
the  style  of  filament  mounting.  Filaments  mounted  under  no  ten- 
sion have  longer  lite  when  sub.iected  to  vibrations  than  those  having 
tightly  strung  filaments.  It  was  found  after  burning  2.000  hours 
under. good  conditions,  that  the  average  candlepower  of  the  filaments 
made  by  the  paste  process  decreased  to  88  per  cent. ;  by  the  deposi- 
tion process,  to  89  per  cent. ;  by  the  colloid  process,  to  77  per  cent 
of  the  initial  value. 

Patents,,   Designs,   and   Trade   Marks.      Bv   Kenneth   R.    Swan    386 
pages,    5%    X    8^4    inches.      Published    by    D.   Van    Nostrand   Co., 
New   York  City.      Price  $2. 
This    book    deals    with    patents,    designs    and    trade    marks    from    the 
legal  point   of  view,  and  being  written   by  an  Englishman,  it  deals  in 
particular  with  the  English  law  in   relation  to  patents.     As,  however 
-American    and    English    law    have    much    In    common    in    this    respect' 
the    book   will    undoubtedly    be    of   value   to    those  -Americans   who   are 
interested   in   patent   law.   and   particularly   to   those  who   have   patent 
interests    in    Great   Britain.      In    producing   the    book,    the   author    has 
aimed  at   presenting  its   contents   in   such   a   form   as  to   make  it  com- 
prehensive  to   the   layman    unfamiliar   with   legal   phraseology,   and   the 
subject  has  been  handled  from  a  commercial   as  well  as  a  "legal  point 
►  of    view.      Two    chapters    are    included    touching    upon    the    subject    of 
patent  laws  in  the  United  States.  Germany  and  France,  together  with 
information    in    tabulated    form    of   the   terms,    fees,   and   conditions   as 
to  the  working  of  patents,  in  seviral  of  the  larger  foreign  countries. 
Internal   Lubrication   op   Steam   Engines.      Bv   T.   C.   Thomsen      07 
pages.     5     X    714     inches.       24     illustrations.       Published     by    the 
Technical     Publishing    Co.,    Ltd.,    55-56    Chancery     Lane,    W.    C, 
London.      Price  2s.   6d. 
This   book   has   been  written  with   the   end  in   view   of  assisting  me- 
chanical  engineers   directly    interested    in    the    satisfactory    running   of 
steam    plants.      Designers    of    steam    plants    will    jlso   find    suggestions 
which  will  be  of  value  when  deciding  upon  the  proper  means  of  apply- 
ing cylinder  lubricants,  and   the  best  way  of  distributing  them  to  the 
internal    surfaces    needing    the    lubrication.      -Among   other    things    the 
book   treats   of   the   chemical   and   physical    properties  of  cylinder   oils, 
impurities  of  cyluider  oils,  internal  lubrication  of  steam  engines    lubri- 
cation  for  engines  of  different   t.vpes.   including  Corliss   engines.'  wind- 
ing  engines,   engines   using  superheated   steam,   and   locomotives    lubri- 
cation  of  valves,   and   gl•aph^te   tor  internal   lubrication.      The   book   is 
of   a    decidedly    practical    character,    and    recommends    itself    to   those 
who  do  not  wish   to  go  too  deeply  into  the  matter  of  lubrication,  but 
who   require   a  general  working  knowledge  of  the  subject. 
Elementary   Course   in   Perspective.     By   Sherman   M.   Turrill.     71 
pages,    5    X    TV.     inches.       16    Illustrations,    printed    on    inserted 
folders.       Published    by    D.    Van    Nostrand    Co..    New    York    Citv. 
Price   $1.25. 
In   writing  this   treatise   the  author   has   assumed   that  the   student 
Is  somewhat  familiar  with  ordinary  descriptive  geometry,  and  the  book 
is  devoted  to  Illustrating  the  application  of  the  principles  of  descriptive 
geometry    to    the   making  of   perspective   drawings.      Two   methods   for 
making  perspectives  are   treated,   the  one   inlended   mainly   for  the  as- 
sistance  of    the    mechanical    draftsman,    and    the   other    for    the   artist 
and    free-hand   draftsman.      A    large   number   of   problems   covering  the 
principles    are   givin    throughout   the    book.      The    subjects    of   parallel 
perspective,  angular  perspective,  perspective  of  curves  and  perspective 
of  shadows  are  dealt  with.     The  mechanical  draftsman.   In  general,   is 
too    little    Informed    tui    the    subject    of    perspective,    which,    in    many 
cases,  would  be  helpful  to  Illustrate  correctly  the  actual  appearance  of 
an    object   to   a   non-mechanical   person,   and    the   book   is    recommended 
to  all   who  are  desirous  of  Increasing  their   knowledge  of  this  method 
of   representing  objects. 

The  Design   op  Condensing  Plant.     By    K.   W.   Wright.     200  pages, 

5    X    7M..    Inches.      96   Illustrations.      Published    bv    the   Technical 

Publishing     Co.,     Ltd.,     55-56     Chancery     Lane,     \V.     C„     London. 

Price    3s.    Gd. 

This    book    has    been    especially    written    to    fill    the    demand    for    a 

book    devoted    exclusively     to    the    various    problems    connected    with 

condensing.      In   the  various  standard   lexlbooks  on   the  steam  engine. 

the    references    to    the    subject    of    condensing    are    very    brief,    and    a 

more   thorough    treatment    has   therefore   been    deemed   necessarv.      The 

several    problems    met    with    In    the    Intelligent    study    of    this    subject. 
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such  as  the  transferance  of  heat  from  steam  to  water,  the  elimina- 
tion of  air  leakage,  and  the  withdrawal  of  air  and  vapor,  etc.,  have 
all  been  dealt  with.  The  book  is  practical  in  its  character  to  the 
extent  that  it  deals  with  its  sub.1ect  only  with  reference  to  practical 
requirements,  but  mechanical  details  of"  construction  have  not  been 
considered  except  in  so  far  as  they  are  necessary  for  describing  the 
several  types  of  condensers,  pumps,  cooling  towers,  etc..  required. 
The  book  contains  chapters  on  heat  units,  jet  condensers,  ejector  con- 
densers, surface  condensers,  design  of  jet  condensers,  design  of 
surface  condensers,  evaporative  condensers,  water-cooling  plants  and 
air  pump  efficiencies. 

Mechanic's  Handbook.  ."30  pages.  3%  by  5>4  inches.  Illustrated. 
Published  by  the  International  Correspondence  Schools.  Scranton, 
Pa.  Price  in  cloth  binding.  50  cents ;  in  leather  binding,  $1. 
The  first  edition  of  this  well-known  mechanics'  handbook  was  issued 
in  1S93  in  the  form  of  a  notebook  containing  74  pages.  It  has  since 
passed  into  the  seventh  edition  and  has  been  greatly  improved  and 
enlarged.  Its  popularity  is  testified  to  by  the  fact  that  the  copy 
in  review  is  of  the  SlTth  thousand.  It  was  the  aim  of  the  publishers 
to  present  to  the  public  a  handbook  of  convenient  size  for  the  pocket, 
which  would  contain  rules,  formulas,  tables,  etc..  in  common  use  by 
engineers,  and  it  will  be  generally  conceded  that  this  handbook  an- 
swers the  requirements  exceedingly  well.  The  contents  comprise 
weights  and  measures,  metric  system,  specific  gravity,  elements  and 
alloys,  weights  of  round  and  square  rolled  iron,  weights  of  cast  iron 
pipe,  logarithms,  trigonometrical  functions,  prime  numbers,  circum- 
ferences and  areas  of  circles,  use  of  formulas,  tables  of  powers  and 
roots  and  reciprocals,  mensuration,  formulas  for  mechanics,  rules  for 
belting,  pumps,  hydro-mechanics,  strength  of  materials,  boiler  design, 
care  of  boilers,  chimneys,  machine  design,  change  gears,  screw  cutting, 
steam  wigineering.  machine  details,  rope  belting,  wire  rope,  definition 
of  electrical  units,  wiring  and  wiring  diagrams,  wire  tables,  under- 
writers' rules,  dynamo  and  motor  design,  batteries,  electric  and  gas 
lighting,  cable  testing,  surveying,  laying  out  railway  curves,  leveling, 
tables   of  radii  and  curves,   retaining  walls,   tunnels,   earthworks,  etc. 

Design  and  CoNSTitrcTioN  of  Inteknai.  Combustion  Engines.  By 
Hugo  Giildner.  Translated  from  the  second  revised  edition  with 
additions  on  American  engines  by  H.  Diederichs.  67-  pages. 
9  s  11  inches.  728  illustrations  in  the  text  and  26  folding  plates. 
Published  bv  the  D.  Van  Nostrand  Co.,  New  York  City.  Price.  $10. 
This  book  presents  without  doubt  the  most  complete  treatment  of 
the  subject  of  gas  and  oil  engines  that  has  as  yet  been  published. 
It  goes  thoroughly  into  both  the  theory  and  practice  of  the  design 
of  gas  engines  and  auxiliaries.  No  effort  has  apparently  been  spared 
in  "making  the  information  as  complete  as  possible,  and  several 
colored  folding  charts  are  included,  showing  with  great  clearness  the 
arrangement  of  complete  gas  engine  installations.  It  is  not  possible 
in  a  short  review  to  give  full  credit  to  the  work,  but  it  should  be 
mentioned  that  the  aim  of  the  book  is  to  clear  the  ground  for  plac- 
ing the  internal  combustion  engine  among  the  machines  whose  design 
can  be  worked  out  on  a  thoroughly  scientific  basis,  rather  than  along 
experimental  lines.  The  work  is  founded  on  practical  experience 
gathered  during  fifteen  years  in  an  executive  capacity.  Being  thus 
written  by  a  gas  engine  designer  and  builder,  it  presents  to  the  gas 
engine  designer  a  useful  practical  guidy  which  is  not  merely  descrip- 
tive of  what  has  been  done,  but  which  analyzes  the  problems  under- 
lying the  design  of  gas  engines  and  points  out  the  necessary  require- 
ments and  the  path  to  follow.  Besides  the  numerous  illustrations  in 
the  text,  the  book  contains  twenty-six  folding  plates,  practically  all 
of  which  illustrate  existing  installations  of  gas  engines  or  sections 
and  plan  views  of  actuallv  built  successful  gas  engine  types.  Besides, 
then-  are  151  tables  of  data  both  of  theoretical  and  practical  value 
to  the  designer,  ranging  all  the  way  from  tables  in  thermodynamics, 
necessary  for  a  successful  design  along  scientific  lines,  down  to  the 
practical  everyday  shop  tables  required  by  the  designer  when  making 
his  drawings  for  the  shop.  The  book  is  divided  into  four  specific  parts. 
Part  I  treats  of  the  various  methods  of  operating  gas  engines,  and  the 
L'as  engine  cycles.  Part  II  deals  with  the  design  and  construction  of 
internal  combustion  engines,  and  treats  specifically  of  each  part 
of  the  machine,  such  as  the  beds  and  frames,  cylinders  and  jackets, 
evlinder  heads.  stufiBng  boxes,  pistons,  piston  rings,  piston  rods,  crank- 
shafts, connecting-rods,  valves,  valve  gearing,  fly-wheels,  governors 
and  ignition  apparatus.  .\11  the  auxiliaries  of  gas  power  installa- 
tions, such  as  gas  producers,  starting  apparatus,  mufflers,  cooling 
arrangement,  piping,  pressure  regulators  and  general  machine  parts, 
including  screws,  studs,  keys,  gas  pipes,  pipe  fittings  and  flanges,  and 
helical  springs,  are  also  treated.  Part  III  deals  with  the  construction, 
erection  and  testing  of  modern  internal  combustion  engines.  In  this 
ease  each  of  the  various  types  of  gas  engines  in  common  use  as  manu- 
factured by  various  firms  are  dealt  with  specifically.  Part  IV  deals 
with  gas  e'ngine  fuels  and  the  combustion  in  gas  engines.  Finally  a 
voluminous  appendix  is  added,  giving  the  theory  of  thermodynamics 
and  the  fundamental  principles  of  thermo-chemistry.  together  with 
details  from  practice,  giving  directions  for  operation,  attendance,  etc. 
To  anyone  who  wishes  to  study  the  subject  of  gas  engines  thoroughly, 
or  who  requires  a  reference  book  on  the  subject  which  deals  authori- 
tatively with  all  the  phases  of  gas  engine  theory,  design  and  intalla- 
tion.  this  book  can  ci'rtninly  be  recommended  as  the  most  complete 
work  on  this  subject  available. 

CATALOGUES  AND  CIRCULARS 

GENER.AL  Electric  Company.  Schenectady.  N.  Y.  Bulletin  No. 
4689    on    ornamental   street    lighting. 

H.  W.  .Iohns-Manville  Co.,  100  William  bt..  New  York.  Circular 
of  insulating  coverings  for  steam  pipes  and  boilers. 

GisHOLT  Machine  Compant.  Madison,  Wis.  Leaflet  illustrating 
construction  of  friction  headstock  and  lever  control  of  Gisholt  vertical 
boring    mill. 

MANH-vrTAN  Electrical  Supply  Company.  17  Park  Place.  New 
York.  Catalogue  of  electrical  supplies  entitled,  "Something  Electrical 
tor   Everybody." 

Hareiman  ENiiiNEEitiNG  CoMPANY,  53  State  street,  Boston,  Mass. 
Catalogue  of  Harriman  rotary  steam  engine,  rotary  gas  engine,  and 
rotary  compressor  and  pump. 

Adams-Bagnall  Electric  Company,  Cleveland,  Ohio.  Bull/etin 
No.  85  superseding  Bulletin  No.  79,  descriptive  of  Adams-Bagnall 
regenerative  flame   electric   lamps. 

E.  G.  Smith  Company.  Columbia.  Pa.  Folder  containing  testi- 
monials of  users  of  Columbia  calipers.  It  states  that  over  50,000 
Columbia  calipers  are  now   in   use. 

National  Machinery  Company.  Tiflin,  Ohio.  Circular  of  National 
interchangeable  case  threading  dies  illustrating  construction,  method 
of  grinding  and  the  National  die  sharpener. 

North  Western  Expanded  Metal  Company.  930-950  Old  Colony 
Building.  Chicago,  111.  Bulletin  of  data  on  concrete  reinforced  with 
expanded  metal  as  used  in  sewers,  tanks  and  walls. 

Wagner  Electric  &  Mrc.  Co.,  St.  Louis.  Mo.  Circular  illustrating 
the  Wagner  motors  applied  to  ventilating  fans,  ice  cream  freezers, 
bread   mixers,   coffee  grinders,   pumping  organ   blowers,   etc. 

Boulet's  Fine  Tool  Works.  Beverly.  Mass.  Circular  of  Boulet's 
improved  universal  micrometer  test  indicator,  and  measuring  instru- 
ment which,  within  its  range,  is  as  accurate  as  a  micrometer  caliper. 


Williams  Tool  Company.  Erie.  Pa.  Copv  of  report  of  results  of 
four  tests  conducted  by  the  Westinghouse  Machine  Companv.  Pitts- 
burg, Pa.,  of  Eiblet  heaters  for  utilizing  exhaust  heat  of  gas' engines. 

Greene-Tweed  &  Co..  109  Duane  street.  New  York.  Advertising 
card  of  M.  Covel  belt  fasteners,  made  in  six  sizes.  These  cheap  and 
efficient  belt  fasteners  are  made  of  speciallv  tempered  steel  wire  that 
clinches  without   breaking. 

B.  F.  Sturtevant  Company.  Hyde  Park.  Mass.  Circular  of  Starte- 
vant  ready-to-run  ventilating  sets  for  small  and  general  oflices.  recep- 
tion rooms,  telephone  booths,  toilet  rooms,  sleeping  rooms,  kitchens 
basements.   laboratories,   engine    rooms,   etc. 

Barber-Coleman  Company.  Kockford,  111.  Catalogue  .\  of  high- 
speed steel  and  carbon  steel  millinK  cutters,  spur  gear  and  worm  gear 
hobs,  gear  cutters  and  form  cutters.  Special  cutters  of  all  descrip- 
tions are  made  to  order  by  the  company. 

Terrell's  Equipment  Company.  Grand  Uapids.  Mich.  Circular 
on  metal  lockers  for  factories,  foundries,  shops,  clubs,  schools  gym- 
nasiums, hotels  and  hospitals.  These  lockers  are  made  in  a  varletv 
ot   styles   suitable    for   the   uses    mentioned, 

Lebanon  Steel  Casting  Co.,  Lebanon,  Pa.  Folder  illusfratlne 
steel  castings  tor  automobiles.  The  characteristics  claimed  tor  Leb- 
anon steel  castings  are  efficiency,  toughness,  truth  to  pattern,  freedom 
from   blow-holes  and   smoothness   of  finish. 

Sprague  Electric  Company.  527-531  West  Thirty-fourth  street 
New  York.  Reprint  of  article  in  the  Iivii  Affe  entitled,  "Handling 
Coal  by  Electric  Shovels,"  being  an  article  descriptive  of  installa- 
lions  of  Sprague  Electric  Company  apparatus. 

C.  W.  Leavitt  &  Co.,  30  Church  street,  New  York.  Reprint  of 
paper  by  Mr.  Wilhelm  Borchers,  read  before  the  Pittsburg  meeting  of 
the  .\mencan  Institute  of  Muiing  Engineers,  Februarv,  1909,  on  Girod 
electric   furnaces   and   the    Girod   steel    process. 

_  Goldschmidt-Theemit  Co.mpany.  90  West  street,  New  York  Bulle- 
tin on  repairing  steel  and  iron  rolls  by  the  thermit  process,  illustrat- 
ing the  fractured  rolls,  the  mold,  the  wax  pattern  in  position,  the 
apparatus   ready  for  making  the  weld  and   the  finished   weld. 

CusiiMA.N  Chuck  Company.  Hartford.  Conn.  Condensed  catalogue 
and  price  list  for  1910  of  Cushman  chucks  and  face-plate  jaws.  Cush- 
man  chucks  are  made  in  a  large  variety  of  styles  and  sizes  adapted 
to  all  classes  ot  machine  work  and  general  manufacturing. 
.  General  Electric  Company.  Schenectady,  N.  Y.  Booklet  on  build- 
ing lighting  with  General  Electric  tungsten  and  tantalum  lamps, 
Illustrated  with  views  of  public  buildings  in  New  York  skv-scrapers 
stores,   and  other  large  buildmgs  in    New   York   and  other  cities. 

Wabash  Gear  Works,  Torre  Haute,  Ind.  Catalogue  of  transmis- 
sion levers  and  cone  clutches  for  automobiles.  The  gears  and  shafts 
are  made  from  special  gear  steel  forgings  which  are  subjected  to 
approved  heat  treatment.  The  shafts  are  mounted  on  roll  or  annular 
l)all   bearings. 

Garvin  Machine  Company.  Spring  and  Varick  streets.  New  York 
Catalogue  E  of  screw  machines,  monitor  or  chucking  lathes,  auto- 
matic chucks  (stop  and  open  types),  screw  head  shaving  machine, 
double  turret  screw  machines,  screw  machine  tools  and  attachments 
Descriptions  are  In    English,   German  and   French. 

International  Exhibition  of  Kailways  and  Land  Transpost 
Buenos  Ayres.  Argentine  Republic.  Circular  No.  17,  giving  list  of 
toieigu  committees  and  commissaries,  statistics  of  foreign  commerce 
ot  Argentine  Republic  and  other  information  of  interest  to  manu- 
facturers  contemplating  exhibiting  products   at   the  centenary. 

Garvin  .Machine  Company.  Spring  and  Varick  streets.  New  York. 
Catalogue  C  on  universal  and  plain  milling  machines,  constant  drive 
u^.i^ersal  and  plain  milling  machines,  hand  luilling  machines  vertical 
milling  machines,  motor-driven  milling  machines,  universal  cutter 
and  tool  griuder,  die  slotting  machine  and   milling  machine  tools. 

Terminal  Engineering  Co.mpany.  30  Church  street.  New  York. 
Circular  of  Burdon's  oil-gas  furnaces  of  portable  or  stationary  types. 
Ihe  Burdon  furnace  operates  with  a  Bunsen  flame,  produced  bv 
gas  derived  from  crude  oils,  and  is  said  to  be  absolutely  smokeless. 
It  IS  designed  for  heating  rivets,  nails,  drop  forgings,  "tubes,  bolts, 
spikes,  etc. 

Charles  T.  Main,  Boston.  Mass.  Copv  of  booklet  entitled,  ".\pproxi- 
mate  Cost  of  Mill  Building."  containing  valuable  data  and  iuforma- 
lion  on  mill  building  construction.  Although  fundamentally  it  refers 
to  textile  mills,  its  application  is  broad  enough  to  estabfish  funda- 
inr-ntal  facts  regarding  manufacturing  buildings  in  the  iron  workmg 
industries. 

B.  F.  Sturtevant  Company,  Hyde  Park.  Mass.  Bulletm  No.  173 
on  the  Sturtevant  electric  dust  blowing  set  designed  for  blowing  out 
dust  from  aromid  motors,  switchboards,  textile  machinerv.  tvpe  cases, 
and  other  places  difficult  to  get  at  or  dangerous  to  'handle.  The 
apparatus  may  also  be  used  as  a  suction  cleaner  where  a  dust  collector 
is  not  desired. 

Garvin  Machine  Company,  Spring  and  Varick  streets.  New  York. 
Catalogue  B  of  Lincoln  and  duplex  milling  machines  and  profiling 
machines,  vertical  spindle  milling  machines,  universal  cutter  and 
tool  grinder,  vertical  horizontal  and  automatic  drilling  machines, 
duplex  drill  lathes,  gang  drills,  etc.  The  descriptions  are"  in  English. 
German  and  French. 

Pawtucket  Tool  Company,  Pawtucket.  R.  I.  Circular  of  friction 
tapping  chucks,  which  may  be  used  to  drill  and  tap  holes,  and  set 
studs  therein  without  change.  The  friction  may  be  adjusted  to  suit 
the  tap,  thus  insuring  against  breakages.  It  is  made  in  two  sizes  : 
No.  0  will  handle  taps  up  to  %-inch  diameter,  and  No.  1  from 
%    to    ^4-iiich    diameter. 

International  Correspondence  Schools,  Scranton,  Pa.  Reprint 
of  editorial  in  Colliers'  Weekl]/  on  teaching  by  correspondence.  The 
editorial  resulted  from  the  personal  investigation  of  Mr.  Mark  Sulli- 
van, who  found  that  the  correspondence  schools  and  the  International 
Correspondence  Schools  in  particular  are  doing  a  great  work  in  the 
education  of  students  in  the  arts  and  trades. 

Swedish  Chamber  of  Commerce.  New  York.  Bulletin  containing, 
ticsides  some  general  information  regarding  trade  conditions  in  Sweden 
at  the  present  time,  a  list  of  goods  offered  by  Swedish  firms  In  the 
United  States,  of  .\merican  goods  offered  in  Sweden,  and  of  Swedish 
goods  asked  for  by  buyers  in  the  United  States.  A  short  review  of 
the  extent  of  the  Swedish  iron  industry  in  1909  is  given. 

Carborundum  Co.,  Niagara  Falls,  New  York.  Copy  of  "Revised 
.\merican  Statesman  Series"  entitled  :  "George  Washington."  by  F.  W. 
Haskell,  president  of  the  company.  This  number  of  the  series  is 
another  of  Mr.  Haskell's  satirical  efforts  which  have  attracted  so 
much  attention  from  those  favored  with  copies.  Copies  of  the  Revised 
American  Statesman  series  will  be  sent  to  any  address  upon  appli- 
cation. 

GENERAL  Electric  CoMPANy,  Schenectady,  N.  Y".  Bulletin  No.  4715 
superseding  Bulletin  No.  4693  on  General  Electric  No.  210  railway 
motor.  This  is  a  70-horse-power.  600  volt  motor  ot  substantial  con- 
stiuction,  having  brush  holder  and  field  coil  supports,  and  is  prac- 
tically sparkless  even  under  heavy  over-load.  The  bulletin  gives 
detailed  description  and  contains  speed  table,  characteristic  curves 
and   dimension   diagrams. 
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MACHINERY 


Increase  in  production  and  decrease  in  cost  of  operation 
are  made  possible  in  grinding  machines  by  a  well 
designed  and  accurately  controlled  automatic  cross-feed 
mechanism. 


B.  &.  S.  Grinding  Maciiines  Embody 

Tiiese  Features: 

The  feed  is  set  for  any  desired  size  by  pressing  the  thumb  latch. 
It  can  be  set  to  feed  the  full  amount  at  both  ends  of  the  table  travel 
or  it  can  be  set  to  give  any  part  of  the  full  amount  at  either  end. 
When  the  work  reaches  the  size  for  which  the  mechanism  is  set,  the 
cross-feed  is  automatically  thrown  out.  It  is  particularly  advan- 
tageous when  a  large  number  of  pieces  are  to  be  ground  accuratel)- 
to  size. 

Send  for  booklet  giving  other  details  of  the  machine. 

BROWN  &  SHARPE  MFG.  CO. 

PROVIDENCE,   R.   I.,   U.  S.  A. 
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Cotler-Hammer  JlAxiFACTiRiXG  COMPANY.  Milwaukee.  Wis.  Book- 
let on  elevator  controllers,  describing  the  Cutler-Hammer  line  ot  con- 
trolling devices  designed  for  use  with  alternating  and  direct  current 
motors  operating  passenger  or  freight  elevators.  The  booklet  illus- 
trates elevator  controller  apparatus  in  detail  that  never  before  has 
been  shown  in  a  publication.  It  should  be  of  interest  to  electricians 
and  others  concerned  in  the  problem  of  elevator  design  and  up-keep. 

Charles  Besly  &  Co..  118-1"4  North  Clinton  street,  Chicago,  111. 
Pamphlet  on  Besl.v  disk  grinding  practice  giving  results  of  com- 
parative circle  tests  and  Helmet  spiral  circles,  practice  of  machining 
castings  with  the  Besly  disk  grinder,  showing  a  large  number  of  manu- 
factured parts  that  are  being  machined  efficiently  and  rapidly  with 
the  Besly  grinder.  The  pamphlet  will  be  found  of  general  interest  by 
all  concerned  with  the  economical  finishing  of  machine  parts,  appara- 
tus, etc. 

Western  Electric  Company,  463  West  street.  New  York.  Booklet 
descriptive  of  the  manufacture  of  lead-covered  cable  in  the  Western 
Electric  Company's  cable  department  which  is  said  to  be  the  largest 
and  best  equipped  caUIe  plant  in  the  world.  The  booklet  illustrates 
and  describes  a  600  pair  B.  &  S.  gage,  paper  insulated  lead  covered 
cable.  It  also  illustrates  the  manufacture  of  telephone  cables,  and 
contains  a  double  page  illustration  on  the  Hawthorne  works,  a  143- 
acre  plant. 

Hill.  Clarke  &  Co..  Chicago.  111.  Circulars  of  3-  and  314-foot 
Western  triple  geared  radial  drills  ;  Chicago  duplex  bench  miller  ;  No.  1 
Chicago  duplex  hand  miller  with  power  feed ;  No.  4  Chicago  duplex 
hand  miller,  with  power  feed  :  No.  3  Chicago  duplex  hand  miller,  with 
power  teed  ;  No.  3A  Chicago  duplex  hand  miller,  with  power  feed 
and  screw  vertical  attachment  to  knee ;  and  circular  illustrating 
feather  keyseating  as  done  on  the  Chicago  duplex  hand  miller,  with 
power   feed. 

John  Wiley  &  Sons.  43-45  East  Nineteenth  street.  New  York. 
Catalogue  of  text-books  and  industrial  works  for  schools,  colleges, 
polytechnic  institutes,  engineers,  architects,  chemists,  military  and 
naval  officers,  etc..  comprising  works  on  agriculture,  architecture,  army 
and  navy,  assaying,  astronomy,  chemistry,  civil  engineering,  drawing, 
electricity  and  physics.  law.  mathematics,  mechanical  engineering,  pure 
and  applied  mechanics,  medicine,  metallurgy,  mineralogy,  mining, 
sanitary  science  and  miscellaneous. 

Lodge  &  Shipley  Machine  Tool  Co..  Cincinnati.  Ohio.  Folder  on 
the  evolution  of  the  Lodge  &  Shipley  "patent  head"  lathe.  A  half- 
tone of  the  present  patent  head  lathe  has  superimposed  on  it  three 
halftone  illustrations  of  the  headstock  as  built  in  the  beginning  with 
the  five-step  cone  with  narrow  belt,  the  three-step  cone  with  double 
back  gears,  and  the  all-geared  head ;  the  disadvantages  of  each  ot 
these  three  types  are  pointed  out.  The  folder  will  interest  those 
concerned  with  the  development  and  use  of  engine  lathes. 

KoLESCH  &  Company,'  138  Fulton  street.  New  York.  Circular  of 
the  "Lewis  Ideal"  tape  reel  for  engineers  and  surveyors.  The  diam- 
eter of  the  reel  is  5%  inches  and  the  weight  10  ounces,  the  capacity 
being  125  feet  of  tape.  The  frame  is  made  of  aluminum  alloy  and 
the  wearing  parts  of  hardened  steel  with  handle  ot  bronze.  It  has  a 
high-speed  gear  which  enables  the  user  to  wind  up  100  feet  of  tape 
in  about  12  seconds,  thus  saving  much  valuable  time.  The  price  is 
$15,  with  a    V4-inch  wide  100-foot  steel   tape. 

Manufacturers'  Equipment  &  Engineering  Co.,  Boston.  Mass. 
Circular  of  all-metal  sanitary  and  fireproof  equipment  tor  factories, 
foundries,  gymnasiums,  public  buildings,  department  stores,  offices, 
hospitals,  etc.,  comprising  individual  wash  bowls  in  batteries,  metal 
lockers,  all  steel  stools  and  chairs,  steel  stools  and  chairs  with  inset 
wood  seats,  stock  and  storage  racks,  metal  shelving,  metal  vault  fix- 
tures, improved  soda  kettles,  water  heaters  and  instantaneous  mixers, 
work    benches  with   bench   legs,   drawing   stands,   etc. 

W.  S.  Rockwell.  50  Church  St.,  New  York.  Catalogue  No.  3  of 
fuel  oil  and  gas  burning  appliances  comprising  Rockwell  oil  burners, 
low-pressure  oil  burners,  steam-actuated  fuel  oil  pumping  system,  belt- 
driven  fuel  oil  pumping  system,  positive  pressure  blowers,  steam  sep- 
arators, high-pressure  tanks,  oil  hose,  fuel  oil  storage  tanks  and  useful 
data  and  information.  The  catalogue  contains  a  diagrammatic  illus- 
tration of  a  fuel  oil  furnace  installation,  showing  tank  car  on  switch, 
storage  tank  buried  in  the  ground,  and  pipe  connections  to  oil  pump, 
blower  and  forge  furnace. 

RocKPORD  Machine  Tool  Co.,  Rockford.  111.  Catalogue  of  Rock- 
ford  shapers  and  planers,  comprising  14-inch  single  gear,  16-inch  back- 
gear,  20-inch  back-gear  crank  shapers,  16-inch  Rockford  shaper  with 
constant-speed  belt  drive,  24-inch  x  24-inch,  2S-inch  x  28inch,  32-inch 
X  32-inch  and  SG-inch  x  36-inch  metal  planers.  The  catalogue  also 
illustrates  Rockford  shapers  driven  by  constant  speed  and  variable 
speed  motors  and  the  Rockford  variable  speed  planer  with  four  cutting 
speeds  and  a  high-speed  constant  return.  The  four-speed  gear  box 
is  applicable  to  all  sizes  of  planers  built  by  the  company. 

J.  T.  Slocomb  Company.  Providence.  R.  I.  Pamphlet  on  me.isure- 
ment.  containing  suggestions  in  regard  to  accurate  and  economical 
measuring  in  machine  construction.  The  pamphlet  refers  to  the 
measurenient  with  the  common  rule,  with  inside  and  outside  calipers 
of  the  old  type  and  external  and  internal  micrometer  calipers  of  the 
type  made  by  the  company.  The  construction  of  the  Slocomb  microm- 
eter heads  is  shown  and  the  various  styles  for  shop  equipment,  also 
measuring  machinef.  gages,  etc..  that  are  employed  in  the  manufacture 
of   Slocomb   micrometers   to  secure   a   high  degree    of  accuracy. 

H.  W.  Johns-Manville  Co.,  100  William  St..  New  York.  Bulletin 
No.  2.  illustrating  and  describing  the  "Linolite"  system  of  electric 
illumination,  including  a  new  line  ot  desk  lamps  recentlv  placed  on  the 
market.  Proper  illumination  of  desks  is  a  difficult  problem  to  solve. 
Most  of  the  lamps  used  for  the  purpose  to-day  are  the  ordinary  incan- 
descent bulb  lamps  placed  in  a  small  reflector  which  throws  tne  light 
all  on  one  section  of  the  desk,  leaving  the  balance  insufficiently  lighted. 
■The  tubular  "Linolite"  lamps  are  12  inches  long  between  centers  and 
distribute  light  more  evenly  and  over  a  larger  section  of  the  desk  than 
bulb  lamps. 

George  H.  Gibson  Company,  Tribune  Building.  New  York.  Pamph- 
let entitled.  "Advertising  and  Its  Service."  being  a  reprint  from  the 
New  York  Eveninff  Post,  describing  the  economics  of  advertising,  espe- 
cially as  regards  the  engineering  and  mechanical  industries.  It  shows 
that"  contrarv  to  aca.lemic  opinions,  properly  directed  advertising 
reduces  the  cost  of  distribution  of  goods.  It  provides  the  salesmen 
with  a  great  number  of  selling  opportunities  in  a  given  territory  and 
in  a  given  time.  It  performs  a  preliminary,  but  necessary  work  of 
Informing  and  educating  the  prospective  user  as  to  the  nature,  possi- 
bilities and  profitableness   of  improved,  machinery. 

National  Brake  &  Electric  Co.,  Milwaukee,  Wis.  Catalogue  of 
National  motor-driven  air  compressors,  type  "3VS."  This  type  has 
three  vertical  cylinders  with  pistons  driven  by  a  three-throw  crank- 
shaft, direct-connected  to  an  electric  motor.  The  construction  of  a 
compressor  is  shown  in  detail  by  illustrations  of  the  upper  and  lower 
half  of  the  frame  with  crankshaft  in  place,  herringbone  gear  and 
pinion,  piston  connecting-rods  and  cylinders  mounted  and  disassem- 
bled, suction  and  discharge  valves,  etc.  The  catalogue  also  illustrates 
direct  antl  alternating  current  motors,  combined  automatic  controlling 
devices,  air  pump  governor,  air  compressor  equipment  mounted  on 
wheels  for  railroad  service  operating  rock  drills,  pneumatic  drills, 
etc.,  and  the  air  lift  well  system  of  pumping  water  from  wells  by 
compressed  air.  It  concludes  with  tables  of  dimensions,  capacities 
of  cylinders  and  air  receivers. 


TRADE    NOTES 

Rockford  Lathe  and  Drill  Companv.  Rockford,  111.,  has  Increased 
its  capital   stock  from  $20,000  to  $50,000. 

Hampden  Brothers  Company.  Springfield,  Mass..  maker  of  brass, 
composition  and  aluminum  castings  and  specialties  in  these  metals  is 
building  an  addition   to  its  foundry,  36   by   132   feet. 

Duckworth  Chain  and  Manufacturing  Company.  Springfield, 
Mass..  makec  of  chains  for  bicycles,  automobiles,  etc.,  and  specialties, 
has  built  an  addition  that  will  increase  its  capacity  about  75  per  cent. 

Carpenter  Steel  Company,  Reading.  Pa.,  announces  the  appoint- 
ment of  Mr.  Fred.  A.  Bigeknv,  foi-merly  its  representative  in  New 
England,  as  manager  of  its  Cleveland  branch,  with  office  and  ware- 
house at   1304   West   Sixth   street.   Cleveland,   Ohio. 

Columbus  Pneumatic  Tool  Company,  1432  Parsons  avenue,  Colum- 
bus. Ohio,  has  changed  its  name  to  the  Dunlap  Engineering  Company, 
with  T.  C.  Dunlap  president  and  treasurer.  W.  J.  Dolan,  sales  man- 
ager, and  J.   H.  White,   superintendent,   as  heretofore. 

J.  A.  Fay  &  Egan  Co.,  Cincinnati,  Ohio,  has  sold  to  the  Wright 
Bros.,  Dayton.  Ohio,  for  use  in  their  aeroplane  factory,  ten  wood- 
working machines.  Among  these  are  a  high-duty  planer  "that  will  cut 
wood  so  thin  that  it  is  transparent,  a  special  shaper,  cut-off  saw, 
mortiser  and  tenoner. 

M.  L.  Andrew  &  Co.,  Cincinnati,  Ohio,  sfre  erecting  a  two-story 
brick  and  stone  building  at  the  corner  of  Colerain  avenue  and  Ala- 
bama street,  which  will  be  ready  for  occupancy  about  the  middle  ot 
May.  The  company  is  in  the  market  for  a  grinder,  gear-cutter,  planer, 
radial  drill,  automatic  screw  machine  and  engine  lathes. 

Edgemont  Machine  Company.  Dayton,  Ohio,  manufacturer  of 
friction  clutch  pulleys  for  countershafts  and  extended  sleeve  clutches 
tor  line-shaft  duty,  has  recently  added  a  number  of  new  and  specially 
designed  machines  to  its  already  flue  equipment,  and  is  now  in  posi- 
tion   to   take   care    of    its    rapidly    iucreasing   clutch    business. 

H.  W.  Johns-Manville  Co.,  100  William  St..  New  York,  because 
of  rapidly  increasing  business,  has  moved  its  Chicago  branch  now  at 
Randolph  St.  to  the  four-story  and  basement  building  at  Nos.  27-29 
Michigan  Ave.,  with  32,500  square  feet  of  floor  space.  Office,  store 
and  warehouse  are  all  under  one  roof.  Its  Baltimore,  Md.,  office  store 
and  warehouse  has  been  located  at  30  Light  St. 

Charles  T.  Main,  formerly  201  Devonshire  street,  Boston  Mass 
has  moved  into  more  commodious  offices  in  817-833  of  the  new'  Boston 
S.Tfe  Deposit  and  Trust  Company  building.  He  will  be  better  pre- 
pared than  ever  to  conduct  the  work  in  engineering  of  textile  mills 
and  other  industrial  plants,  water  power  and  steam  power  develop- 
ment, examination  and  reports  on  plants  with  reference  to  their 
value,    reorganization    and    development. 

Lodge  &  Shipley  Machine  Tool  Company.  Cincinnati,  Ohio  has 
recently  added  an  excellent  dining  hall  to  its  factorv.  The  dining 
hall  building  was  formerly  a  large  residence,  which  has  been  hand- 
somely and  tastefully  decorated,  and  furnished  appropriately  for  the 
purpose.  Many  beautiful  pictures  hang  on  its  walls,  which  "Mr  Ship- 
ley imported  from  Germany.  The  entire  executive  and  selling  force 
and  heads  of  various  operating  departments  take  their  meals  here 
with  all  the  conveniences  of  a  first-class  caffi. 

Terminal  Engineering  Co.aipany.  30  Church  street,  New  York 
is  the  .\merican  office,  in  charge  of  Mr,  E.  C.  Johnstone,  agent  for 
the  James  Hendry  laminated  leather  products  manufactured  in 
Bridgeton.  Glasgow,  and  Birmingham.  Great  Britain.  An  American 
factory  has  been  completed  near  Newark.  N.  J.,  for  the  manufacture 
of  these  products,  which  comprise  Hendry's  laminated  leather  belting 
for  dynamos,  motors,  and  all  classes  of  main  drive  also  Hendry's 
helically  laminated  round  leather  belting  to  displace  rope  in  rooe 
drives. 

John  B.  Morris  Machine  Tool  Company,  Court.  Harriet  and 
Vogt  streets,  Cincinnati,  Ohio,  has  been  incorporated  under  the  laws 
of  Ohio  with  a  capital  stock  of  $125,000,  and  has  purchased  the 
machine  tool  trade  formerly  conducted  by  the  J.  B.  Morris  Foundry 
Company.  Plans  are  being  completed  for  a  new  factorv  building  with 
a  floor  space  of  over  30,000  square  feet,  to  be  used  in  t"he  manufacture 
of  machine  tools  formerly  built  by  the  J.  B.  Morris  Foundry  Com- 
pany. Additional  machine  equipment  will  be  installed  and  the  new 
company  expects  to  increase  its  line  of  machine  tools. 

Green  Fuel  Economizer  Co..  Mattewan,  N.  J.,  in  connection  with 
the  Rhode  Island  Construction  Engineering  Co..  worked  out  a  heating 
system  for  the  Waterbury  Castings  Co.,  Waterburv.  Conn.,  which  is 
giving  satisfactory  results.  The  new  foundry  of  the  Waterbury 
Casting  Co.  has  a  capacity  of  515.000  cubic  feet.  The  walls  are 
nearly  all  glass  and  the  problem  was  difficult  to  handle,  but  by  the 
arrangement  of  heater  mains  and  discharge  pipes,  the  heated  air  is 
discharged,  in  such  a  manner  as  to  make  working  conditions  uniformly 
comfortable  and  to  displace  the  smoke,  causing  it  to  rise  to  the  roof. 

Inter-Ocean  Steel  Company.  217  Railwav  Exchange.  Chicago,  111 
expects  to  have  its  new  plant  at  Chicago  tieights  ready  to  produce 
locomotive  and  car  wheel  tires,  tire  rings  and  ore  crushing  machinery, 
forged  and  rolled  weldless  steel  flanges  tor  use  on  high  pressure 
steam  and  water  pipe  boilers,  and  other  rolled  rings,  about  April  1 
The  machinery  was  designed  by  Mr.  Julian  Kennedy,  who  enjoys  a 
world-wide  reputation  as  a  designer,  and  tire  mill  expert.  The  mills 
have  an  unusual  capacity  :  they  will  roll  tires  of  considerably  larger 
diameter  and  of  greater  width  and  section  than  any  other  in  exist- 
ence. 

Goldschmidi-Thermit  Co.,  90  West  St.,  New  York,  publishes  a 
quarterly  periodical  called  Reactions,  devoted  to  the  science  of 
aluminothermics.  The  fourth  quarterly  issue  for  1909  contains  an 
interesting  description  of  the  repair  ot  a  4S-ton  pulley  in  the  wilds 
of  North  Carolina  for  the  Consolidated  Nickel  Co.,  under  conditions 
ot  great  difficulty.  The  repair  was  successfully  made  with  thermit, 
and  the  pulley  is  shown  before  and  after  the  repair  was  made.  Views 
ot  Sylva  and  its  inhabitants  give  the  reader  a  good  idea  of  the  limited 
resources  of  the  region  for  making  the  heavy  repairs  that  were  very 
simply  performed  with  thermit. 

Ingersoll-Rand  Company,  11  Broadway,  New  York,  held  its 
annual  convention  of  managers  and  agents  in  New  York,  February  1 
to  5.  Mr.  W.  L.  Saunders,  president,  presided  at  the  meetings.  The 
party  left  New  York  by  private  car  February  J  for  Easton.  Pa.,  and 
passed  en  route  through  the  Musconetcong  Tunnel,  the  first  railway 
tunnel  in  .-America  driven  entirely  by  machine  drills.  'The  rock  drills 
used  in  this  work  were  built  by  one  of  the  pioneer  companies  now 
comprising  the  Ingersoll-Rand  Company.  The  first  day  was  spent  at 
the  Easton.  Pa.,  plant  examining  the  line  of  compressors,  stone  <  han- 
nelers.  hammer  drills,  core  drills,  and  pneumatic  tools  built  in  these 
shops.  The  second  day  was  devoted  to  the  Phillipsburg.  N.  J.,  works, 
inspecting  the  rock  drills,  electric-air  drills,  coal  cutters  and  large 
compressors,  which  are  the  products  of  this  plant.  The  party  then 
went  to  the  Painted  Post.  N.  Y..  shops  by  special  train,  where,  on 
February  3.  the  compressors,  rock  drills,  hammer  drills,  pneumatic 
tools  and  pneumatic  hoists  produced  at  this  plant  and  at  the  -Vthens. 
Pa.,  shops  were  examined.  The  party  returned  to  New  York  by 
special  train  and  devoted  February  4  and  5  to  business  meetings  at 
the  Hotel  Astor.  A  social  feature  of  the  convention  was  a  banquet 
and  theatre  party  on  Friday  evening.  February  4.  Forty-two  repre- 
sentatives of  the  company  were  in   attendance." 
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COMMERCIAL    RATINGS    FOR   INTERNAL    COMBUSTION   ENGINES* 


By  WILLIAM  D.   BNNIS* 


VARIOUS  enipirieal  ratings  have  been  proposed  for  auto- 
mobile and  other  engines,  based  on  the  cylinder  di- 
mensions and  the  speed.  These  are  founded  either  on 
tests  of  a  large  number  of  types,  or  on  an  analysis,  such  as 
follows,  of  the  factors  limiting  the  output  of  an  engine  run- 
ning under  stated  conditions. 

The  Indicator  Diagram 

The  power  exerted  by  an  engine  during  a  working  stroke  is 
sliown  by  such  a  diagram  as  that  given  by  the  indicator.    The 


p 
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Pig.  1.    Ideal  Gas  Engine  Diagram 

factors  which  would  influence  this  diagram  in  an  internal- 
combustion  engine  may  be  listed  as  follows: 

a.  The  diameter  of  the  cylinder  and  the  stroke  of  the 
piston. 

i.     The  type  of  the  engine,  whether  2-cycle  or  4-cycle. 

c.  The  mechanical  design,  including  the  questions  of  port 
areas,  jacketing,  and  gas  velocities. 

(/.  The  fuel  used,  the  nature  of  the  fuel  limiting  the  tem- 
perature allowable  during  compression. 

e.  The  clearance,  which  is  determined  by  reference  to  fac- 
tors ft.  c  and  f7. 

The  ideal  diagram  of  a  gas  engine  is  shown  in  Fig.  1.  Gas 
enters  the  cylinder  along  ab,  without  friction,  at  constant  pres- 
sure. It  is  compressed  along  6c.  without  gaining  or  losing 
heat,  until  the  piston  has  reached  the  end  of  its  stroke  at  c. 
Ignition  then  occurs.  Tlie  spread  of  flame  is  instantaneous, 
so  that  the  line  cd.  representing  a  rise  of  temperature  and 
pressure,  is  straight  and  vertical.  The  piston  immediately 
moves  forward,  the  gas  expanding  behind  it  along  (7e,  again 
without  gaining  or  losing  heat.  At  e,  the  piston  has  reached 
the  outer  end  of  its  stroke,  the  exhaust  valve  opens,  and  the 
gas  passes  out  without  friction.  The  pressure  falls  instan- 
taneously to  that  at  6,  the  remaining  low-pressure  gases  leav- 
ing the  cylinder  (also  without  friction)  during  the  return 
stroke  of  the  piston  along  ha. 

The  actual  indicator  diagram  of  the  4-cycle  type  of  engine 
is  shown  in  Fig.  2.  Gas  enters  as  before  during  the  out- 
stroke  of  the  piston  along  ab,  but  port  friction  wire  draws  the 
charge  so  that  the  pressure  gradually  decreases.  The  pressure 
at  ft  in  a  4  cycle  engine  may  be  about  12  pounds  absolute  (2.7 
pounds  less  than  atmospheric  pressure)  and  in  a  2-cycle  en- 
gine about  20  pounds  absolute.  Compression  occurs  along  6c, 
liut  the  curve  does  not  rise  as  rapidly  as  the  corresponding 
■  urve  in  Fig.  1.     This  is  to  be  explained  on  the  ground  that 

•  See  also  MAniiNKiiv.  November,  1009,  "Approximate  Horsepower 
■'■'irmnlas  for  (Insollne  ICiiKlnes." 

-;•  ProfesHor  of  MeeliMnlnil  Engineering,  rolvlechnle  Insdtute  ot 
liT'iinkl.vn,  N.  y. 


heat  is  being  given  up  to  the  cylinder  walls,  so  that  the  tem- 
perature and  pressure  of  the  gas  at  any  point  are  less  than 
they  would  otherwise  be.  It  has  been  found  that  the  curve 
6c  follows  aiJiiroximately  the  law 

PV"  =    constant, 
in  which  P  and  V  are  corresponding  pressures  and  volumes 
and  the  value  of  n  may  be  taken  at  1.3.     Then 

P,,  F,i-»  =  P„  Fc'-8,  for  example. 

An  important  principle  in  gas  engine  design  may  here  be 
suggested.  The  temperature  due  to  the  compression  reached 
at  c  must  not  exceed  that  at  which  the  gases  will  ignite  of 
themselves.  Suppose  this  temperature,  for  the  fuel  in  ques- 
tion to  be  600  degrees  F.  Then  by  a  fundamental  formula 
for  gases, 

= and  —  = (1) 

Tc       2'„        n    Pe  n 

in   which   the   symbol   T  refers   to  the  absolute   temperature, 
equal  to  the  Fahrenheit  temperature  plus  460. 
We  have,  moreover,  as  already  stated 


Pc  F.:' 


P,  T-'i,'-3andP. 


-(^)' 


(3) 


Combining  Equations  (1)  and  (2),  we  find 

3.33 


The  value  of  T,.  depends  upon  the  temperature  of  the  gases 
when  admitted  to  the  cylinder,  and  the  warming  which  they 
undergo  by  transfer  of  heat  from  the  walls  during  the  suction 
stroke.     Suppose  it  to  be  200  degrees  F.     We  then  find  T^    = 

V, 
600    -f    460  =   1060,   Tb  =  200    +    460  =   660,   and   = 


(l,060\-3- 
660  / 


3.33 

=  0.206,  whence  • 


V. 


the     clearance,     ex- 


=  0.26 

Vu  -  Fc 

pressed  as  a  fraction  of  the  stroke. 

Ignition  occurs  at  c;   but  as  the  spread  ot  the  flame  is  not 
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Fig.  a.    Actual  Diagram.  Four-cycle  Type  Engine 

instantaneous,  the  ignition  path  id  is  swerved  to  the  right 
by  the  movement  of  the  piston.  Further,  the  resulting  rise 
of  temperature  attained  at  d  is  only  a  fraction  of  that 
which  might  be  expected  from  a  computation  based  on  the 
composition  of  the  gas.  This  fact  is  due  to  the  Increase  of 
volume  during  ignition,  the  transfer  ot  heat  to  the  cylinder 
walls,  and  the  slow  burning,  by  reason  of  which  some  of  Iho 
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combustion  occurs  along  the  expansion  path  de.  The  tem- 
perature attained  at  d  seldom  exceeds  3,000  degrees  F.  =  3460 
degrees  absolute,  and  the  corresponding  pressure,  assuming 
no  important  change  of  volume  to  occur  between  c  and  d,  is 
given  by  the  formula, 

P.1         Ti 


For  Pe,  we  write 


Along  the  expansion  path  de  some  heat  is  given  up  by  the 
gas  to  the  cylinder  walls.  Any  "after-burning"  due  *,o  incom- 
plete ignition  along  cd  will  also  affect  the  shape  of  de.  In 
most  cases,  the  curve  in  question  may  be  approximately  rep- 
resented by  the  same  sort  of  formula  as  that  given  for  the 
compression  curve, 

PT'n   ^  a  constant, 

in   which   the   value   of   n,  for   our   present   purpose,   may   be 
taken  at  1.33.    When  the  value  of  n  is  the  same  for  the  ex- 
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Fig.  3.     Designer's  Diagram 

pansion    curve   as    for   the   compression    curve,    we    have   the 
simple  relation: 

P.i  Pc 


Pc  Pb 

The  exhaust  valve  opens  at  e.  and  the  gas  is  forced  out  of 
the  cylinder  against  an  appreciable  resistance  along  efa.  The 
indicated  work  is  cdejg  —  agh. 

The  Designer's  Diagram 
We  may  now  simplify  the  indicator  diagram  as  in  Fig.  3, 
eliminating  the  negative  loop  agh  and  the  rounded  corners  of 
the  diagram   in  Fig.   2.  and  treating  the   ignition   line   cd  as 
straight  and  vertical.     The  indicated  work  of  such  a  diagram 
would  be  represented  by  the  enclosed  area,  or,  we  may  say,  by 
■mden  —  tncin. 
For  an  area  like  mden,  subtended  by  a  curve  like  de.  we 
have  the  formula 

Pd    Vd  —  Pe  Ve 


0.33 
the  0.33  being  the  quantity  n  —  1,  where  n  is  the  exponent  of 
the  equation  representing  the  curve.     Similarly, 


mcin  =  - 


Pc  T-;,  -  Pb  V, 


cdeb  =  mden  —  mcbn  =  - 


0.3 
Pd  Fj  - 


,  and 

Pc  I'e  Pc  Fc  -  Pb  Fi, 


0.33  0.3 

Computation  of  Pressures  and  Work 

For    a    4-cycle    engine,    Pt  =  12  x  144  =  1,728    pounds    per 
square  foot.     To  find  Pc,  we  write 

Pc  V,       Pb  T'b  Pb  Fb  Tc 


■and  substituting  values  already  given,  we  obtain: 

1738  X  1060 

Pc  = =  13,400  pounds  per  square  foot,  about. 

0.206  X  660 

For  Pd,  we  have,  approximately, 

Pj      Ti  Ti  3000  +  460 

=  — ;  Pd  =  Pc— =  13,400  • 


Pc         Tc 

square  foot. 


1060 


44.000     pounds     per 


Pc 


^ 


=  44,000  X  0.206' -33  =  5380 


pounds  per  square  foot,  about. 

Let  Fb  —  Fc  =  Fe  —  Fd  =  D,  the  displacement  of  the  piston 
per  stroke. 

But  Fc  =  0.206  Fb,  whence  0.794  T',.  =  D  ;    Fb  =  Fe  =  1.26  £)  ; 
and  Fc  =  Fj  =  0.36  D.     Then, 

fv 44,000  X  0.26)  -  (5380  Xl.26) 


cdcb 


»( 


"{^ 


0  33 
(18,400  X  0.«6)  -  (1728  Xl  26) 


11,440 


0.3 
6780      3490  -  3180\ 


)- 


0.33 


9750  D. 


0.3 


Under  the  assumed  conditions,  I'iz.,  a  pre-compression  pres- 
sure of  12  pounds  per  square  inch  and  a  temperature  of  200 
degrees  F..  a  compression  curve  py'-s  ^  a  constant,  a  tem- 
perature after  compression  of  600  degrees  F.  and  after  ignition 
of  3,000  degrees  F.,  with,  an  expansion  curve  pyi's  =  a  con- 
staut,  with  a  piston  displacement  of  D  cubic  feet,  the  work 
per  active  stroke,  measured  in  foot-pounds,  is  9,750  D.  This 
must  be  somewhat  reduced  to  allow  for  the  rounding  of  cor- 
ners of  the  actual  diagram,  the  negative  loop  agb.  Fig.  2,  etc., 
say  to  9,000  D,  which  then  represents  the  indicated  work  to  be 
expected  from  the  engine. 

Eng'ine  Capacity 

Let  S  be  the  piston  speed  in  feet  per  minute,  s  the  piston 
speed  in  inches,  A  the  area  of  the  piston  in  square  feet,  a  its 
area  in  square  inches,  and  A'  the  number  of  revolutions  per 
minute.  The  displacement  of  the  piston  in  cubic  feet  per 
stroke  is  then  AS  ~-  2X.  The  number  of  active  strokes  per 
minute  depends  upon  the  form  of  engine.  Thus,  for  4-cycle 
engines,  we  have  the  following  ratio  of  active  strokes  to  total 
strokes: 

Single-acting,  1-cyIinder,  1  to  4: 

2-cylinder,  2  to  4; 

4-cylinder,  4  to  4; 

6-cylinder,  6  to  4; 
Double-acting,  2-cylinder,  4  to  4 ; 

4-cylinder,  8  to  4. 
Since  there  are  2N  total  strokes  per  minute,  the  number  of 
active  strokes  in  a  single-acting  engine,  if  4-cylinder,  is  2X; 

6 
and  if  6-cylinder,  —  x  2.V  =;  3:V.     The  indicated  horsepowers 
4 

9,000  X  2ND 

of    the    two    forms    of    engine    are    then    and 

•     33,000 

2N,  these  horsepowers  may 


9,000  X  SND 

33,000 
also  be  written: 
9,000  X  2AK8 

33,000  X  2.V 


and  since  D  ^AS  - 


9,000  X  3AXS 

:0.273AS,  and  

33,000  X  2N 

Empirical  Ratings 


:0.409AS. 


Since  S  ^ —  and  A-- 
12 


we  have  for  the  4-cylinder  en- 


144 


gine: 


LH.P.  —  0.273  X  —  X 
12 


:0.000158«a. 


144 


If  d  be  the  cylinder  diameter  in  inches,  a  =  0.7S54(^^  and 

I.H.P.  =  0.000158  X  0.7854s(J=  =  0.000124sd-. 
If  the  piston  speed  be  taken  in  feet  as  in  standard  nomen- 
clature, then, 

8d' 

I.H.P.  =  0.00149  Sd'  = . 

670 

From  this  we  may  formulate  the  following  rule:     The  indi- 
cated   horsepower   of  a   single-acting   four-cylinder   four-cycle 
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engine  is  equal  to  tlie  piston  speed  In  feet  per  minute,  multi- 
plied by  tlie  squaie  of  the  cylindei-  diameter  in  inches,  and 
divided  by  670.  A  4=Vi-lnch  engine  at  SOO  feet  piston  speed 
would  then  be  rated  at  28  H.  P. 

Ratings  are  sometimes  based  on  the  cylinder  dimensions 
only,  till'  number  of  revolutions  per  minute  being  regarded  as 
standard,     if  L  be  the  length*  of  the  stroke  in  Inches, 

LA' 

S^=2Ly  -r-  12  = ,  and,  for  a  four-cylinder  engine, 

6 


LlS'd- 


LNa 


LNa 


I.H.P.  =  - 


4,020         4,020  X  0.7854        3155 
I.H.P.  per  cylinder: 


3155  X  4       12,620 
At    1,000   R.P.M.    the   Indicated   horsepower   per   cylinder   is 

then  equal  to  the  product  of  the  length  of  stroke  in  inches, 

piston  area  in  square  inches,  and  number  of  revolutions  per 

minute,  divided  by  12.62. 
Another  method  of  rating  at  1,000  R.P.M.  may  be  derived 

as  follows: 


L^'d- 


Ld^ 


I.H.P.  =  - 


4,020 
Ld- 


4.02 


-,  or 


I.H.P.  =  - 


-  per  cylinder. 


16.08 
If  the  diameter  of  the  cylinder  equals  the  stroke,  we  have: 


I.H.P.  = 


per  cylinder,  or  approximately  — . 
16.08  16 

For  m  cylinders  this  becomes: 

7nd' 
I.H.P.  = . 

16 

Effective  Horsepower 

The  effective  horsepower  may  be  assumed  to  be  S3  per  cent 
of  the  indicated  horsepower.  By  inserting  this  value  in  the 
formulas  for  the  indicated  horsepower  per  cylinder  we  find 
the  actual  horsepower: 

Sd-  LXa         LNd-  Nd' 

H.P.  = = = ■  =  ■ . 

3,150         14,900        19,000        19,000 

The  denominators  are  given  in  round  numbers  to  facilitate 
calculations.  They  are,  however,  very  close  to  the  exact 
values. 

Rules  Based  on  Formulas  Given 

Under  the  stated  conditions  of  pressure,  temperature,  etc., 
which  are  approximately  correct  for  four-cycle  gasoline  auto- 
mobile engines,  the  effective  horsepower  per  cylinder  may 
be  estimated  by  any  of  the  following  rules: 

1.  The  product  of  the  piston  speed  in  feet  per  minute  times 
the  square  of  the  diameter  in  inches,  divided  by  3150. 

2.  The  product  of  tbe  stroke  in  inches,  the  area  of  the 
piston  in  square  inches,  and  the  number  of  revolutions  per 
minute,  divided  by  14,900. 

3.  The  product  of  the  stroke  in  inches,  the  square  of  the 
diameter  in  Inches,  and  the  number  of  revolutions  per 
minute,  divided  by  19,000. 

4.  The  product  of  the  cube  of  the  diameter  in  inches  times 
the  number  of  revolutions  per  minute,  divided  by  19,000. 
This  last  rule  holds  good  only  when  the  stroke  equals  the 
diameter. 

Rule  1  appears  to  be  the  simplest  and  most  direct.  The 
rule  sometimes  quoted,  giving  the  horsepower  of  the  whole 
engine  as  equal  to  the  diameter  squared  multiplied  by  the 
cumber  of  cylinders  and  divided  by  2.5,  can  be  Justified  only 
on  assumptions  of  a  constant  piston  speed  and  fixed  length 
of  stroke  for  all  engines.  Rules  In  any  one  of  the  four 
forms  given  are,  however,  satisfactory  and  scientific  as  long 
as  their  application  Is  limited  to  a  specific  fuel  and  specific 
type  of  engine.  The  constants  will  vary  if  the  rules  are 
extended  to  cover  such  cases  as,  tor  example: 

a.  A  double-acting  four-cycle  engine  using  producer  gas. 

6.  The  same  engine  using  natural  gas. 


c.  The  same  engine  using  blast  furnace  gas. 

d.  A  single-acting  four-cycle   engine   using  kerosene. 

e.  A  single-acting  two-cycle  engine  using  kerosene. 

The  following  data  will  permit  of  establishing  rules  for 
the  kinds  of  engines  suggested,  as  well  a.s  for  some  other 
forms. 

The  value  of  P|, ,  B^ig.  3,  in  two-cycle  engines  equals  18 
to  21  pounds;  in  four-cycle  engines,  12  to  14  pounds,  abso- 
lute.    The  value  of  T,,    will  range  from  140  to  300  degrees  F. 

The  values  of  «  (the  exponent  tor  the  expansion  curve) 
vary  from  1.2  to  1.38,  being  lower  in  larger  engines.  To 
should  not  exceed  450  degrees  F.  if  the  gas  contains  more 
than  10  per  cent,  by  volume,  of  hydrogen.  In  no  case  should 
it  exceed  600  degrees  F. 

Tlie  value  of  Pc  will  usually  be  kept  within  the  following 
ranges: 

In  automobile  engines,  45  to  100  pounds. 

In  ordinary  gasoline  engines,  60  to  85  pounds. 

In  kerosene  engines,  30  to  85  pounds. 

In  natural  gas  engines,  75  to  130  pounds. 

In  producer  gas  engines,   100  to  160   pounds. 

In   blast   furnace   gas   engines,   120   to   190   pounds. 

The  value  of  Tj  will  seldom  or  never  exceed  3,000  degrees 
F.,  and  may,  without  serious  error,  be  taken  at  this  value 
for  all  the  fuels  mentioned.  The  percentages  of  deduction 
to  be  made  for  the  rounding  of  the  corners  of  the  diagram, 
etc.,  and  losses  between  cylinder  and  crankshaft  will  aggre- 
gate from  15  to  25  per  cent  in  four-cycle  engines,  and  from 
30  to  40  per  cent  in  two-cycle  engines,  being  greatest  in 
small  engines. 

*     *     « 

NEW  METHOD  OP  ELBCTRO-PLATING- 
THE   "GALVANIT"  PROCESS 

In  a  paper  read  before  the  Royal  Society  of  Arts  in  Great 
Britain.  Mr.  A.  Rosenberg  described  a  novel  process  whereby 
metals  of  various  kinds  may  be  coated  with  nickel,  silver, 
zinc  or  other  metals  with  no  more  difficulty  or  exertion  than 
that  of  using  an  ordinary  polishing  powder.  The  new  method 
consists  in  the  use  of  a  mixture  of  pulverized  materials  in 
which  the  metal  of  which  the  coating  is  to  be  made  is  the 
main  constituent;  the  deposition  process  consists  simply  in 
applying  the  powder  by  means  of  a  rag  or  brush,  and  rubbing 
the  object  to  be  treated  in  the  presence  of  moisture.  The 
process  depends  upon  the  action  between  one  ingredient  (the 
electro-positive  metal)  and  the  other  ingredient  (the  metallic 
salt)  as  soon  as  the  addition  of  moisture  to  the  mixture  con- 
verts the  latter  into  an  electrolyte.  The  electro-positive  metal 
constitutes  the  anode  and  the  object  treated  the  cathode.  The 
action  is  explained  on  the  principle  that  the  finely  powdered 
electro-positive  metal  makes  innumerable  contacts  with  the 
cathode  surface  and  acts  as  so  many  minute  anodes.  These 
innumerable  minute  anodes  gradually  dissolve,  and  in  dis- 
solving set  up  in  the  liquid  small  local  electric  currents.  In 
this  way  the  metallic  salt  in  solution  forms  a  thick  film  on  the 
cathode,  which  thus  becomes  plated  all  over  with  a  deposit. 
The  decomposition  of  liquid  electrolyte  is  generally  increased 
by  heat,  and  this  is  found  also  to  be  the  case  with  the  applica- 
tion of  powder  for  coating  in  the  process  just  described. 
Although  a  rise  in  temperature  is  not  necessary  in  the  use  of 
"galvanit,"  as  these  powders  are  called,  a  quicker  and  thicker 
deposit  of  metal  can  be  obtained,  in  some  cases,  with  the  aid 
of  heat.  It  is,  therefore,  an  advantage  to  heat  the  article 
before  applying  the  powder,  to  select  ingredients  in  the  mix- 
ture which  will  evolve  heat  while  decomposing,  and  to  use 
magnesium  as  the  electro-positive  ingredient. 

As  an  example  of  a  practical  mixture,  the  following  is  given 
for  depositing  zinc,  all  parts  being  by  weight:  Zinc,  15  parts, 
ammonium  sulphate,  5  parts;  magnesium,  1  part;  chalk,  10 
parts;  and  talc,  2V2  parts.  For  depositing  other  metals,  the 
zinc  may  be  merely  replaced  by  the  metal  which  it  is  desired 
to  deposit.  The  talc  serves  the  purpose  of  preventing  the 
mixture  from  absorbing  moisture  while  being  stored.  The 
chalk  used  acts  as  a  filling,  and  as  a  polishing  agent.  A  pow- 
der for  depositing  nickel  may  be  composed  of  20  parts  by 
weight  of  nickel  ammonium  sulphate,  and  2  parts  of  mag- 
nesium powder. 
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METAL  SPINNING -2 

By    WILLIAM   A.    PAINTER 

A  twenty-four-incli  metal  spinning  lathe  that  is  rigged  up 
in  a  modern  way,  is  shown  in  Fig.  17.  The  hand  wheel  of 
the  tailstock  has  been  discarded  for  the  lever  A,  which  is  more 
rapid  and  can  be  manipulated  without  stopping  the  lathe. 
This  lathe  has  a  roller  bearing  for  the  center  B  which  is  a 
practical  improvement  over  types  previously  used.  The  pin 
C,  which  is  used  in  the  rest  as  a  fulcrum  for  the  spinning 
tools  is  also  an  improvement,  being  larger  than  those  ordin- 
arily used.       It  is    %   inch   in   diameter,   6   inches   long,  and 


Fig.  17.    A  Modem  Spinning  Lathe 

It  has  a  reduced  end  for  the  holes  in  the  rest,  f;.;-inch  in 
diameter  by  1  inch  long.  This  pin  is  large  enough  so  that 
the  spinner  can  conveniently  hold  it  with  his  left  hand  when 
necessary,  and  it  can  also  be  rapidly  changed  to  different 
holes.  The  pins  ordinarily  used,  because  of  their  small  size, 
do  not  have  these  advantages.  The  speed  of  a  spinning  lathe 
having  a  five-step  cone  should  be  about  2,250  to  2,300  revolu- 
tions per  minute  with  the  belt  on  the  smallest  step,  and  from 
600  to  700  revolutions  per  minute  with  the  belt  on  the  largest 
step.     TTie  fastest  speed  given  is  suitable  for  all  work  under 


Figr.  18.    view  showing  how  the  Tool  is  held  when  spinning 

5  inches  in  diameter,  and  the  slowest  for  work  within  the 
capacity  of  the  lathe.  On  large  shells  it  is  sometimes  neces- 
sary to  change  from  one  speed  to  another  as  the  work  pro- 
gresses. 

Figs.  IS  and  19  show  the  spinner  at  work,  and  illustrate 
how  the  tool  should  be  held,  and  also  the  proper  position 
of  the  left  hand.  This  spinner,  Alfred  Danielson,  learned  his 
trade  in  Stockholm,  Sweden,  and  he  has  worked  in  Europe, 
Canada  and  in  several  cities  in  the  United  States  as  a  fore- 

•  .\cUlress :    1.515    Franklin    St.,  N.    S.,    Pittsburg,    Ta. 


man.     He   learned   his   trade   from   German   and   French    me- 
chanics, of  which  countries  both  claim  the  origin  of  the  art. 

Construction  of  the  Tailstock  and  Back-center 
Fig.  20  shows  a  spinning-lathe  tailstock,  which  has  been 
changed  from  the  hand-wheel-and-screw  type  to  one  having 
a  lever  and  a  roller  b£aring.  T!ie  spindle  A  which  is  with- 
drawn from  the  lever  and  turned  one-quarter  of  a  revolution 
to  give  a  better  view  of  the  rollers,  is  made  from  l-^^-inch  cold 
rolled  steel.  The  rollers  against  which  the  center  bears  do 
not  project  beyond  the  spindle,  so  that  the  latter  can  be  with- 
drawn thrcugh  the  tailstock.  This  eliminates  the  excessive 
overhang  caused  by  ball  bearings  and  other  centers.  When 
the  center  projects  too  far,  the  tailstock  cannot  be  set  close 
to  the  wcrk,  owing  to  the  necessity  of  withdrawing  the 
center  when  removing  the  spun  part.  The  application  of 
this  principle  to  a  spinning  lathe  is  original  and  the  type  of 
center  illustrated  was  used  only  after  all  other  kinds  had 
failed,  including  all  the  types  of  ball  bearings  and  revolving 
pins.  The  best  forms  of  ball  bearing  centers  do  not  last 
over  a  year,  if  in  constant  use,  and  they  will  not  always  re- 
volve on  small  work.  Two  other  spindles  are  shown  in  this 
engraving,  which  were  taken  from  other  lathes  in  order  to 
show  different  views  of  the  parts.  The  cylindrical  pieces  B 
are  the  hardened  friction  rollers  which  belong  in  the  slot  of 
the  spindle  F.  and   C  is  the  hardened  pin  upon  which  they 


Fig.  19.    Another  Viexp  shopping  the  Position  of  the  Spinner  and  the 
Way  the  Tool  is  held  when  forming  the  Metal 

revolve.  The  hardened  center  D  has  a  threaded  end  on  which 
the  back-centers  E  of  different  lengths  and  shapes  are 
screwed.  The  friction  rollers  should  always  be  in  a  vertical 
position,  and  care  should  be  taken  to  have  them  exactly  cen- 
tral with  the  spindle. 

Fig.  21  is  a  sketch  which  shows  the  construction  of  a  back- 
center  and  also  gives  the  principal  dimensions  of  a  roller 
bearing  for  a  1%-inch  spindle.  A  is  a  hardened  steel  bush- 
ing, which  is  driven  into  the  machine  steel  spindle.  The 
parts  B  are  the  hardened  steel  rollers  which  travel  in  oppo- 
site directions.  These  rollers  have  a  small  amount  of  fric- 
tion, and  this  is  distributed  over  a  large  area.  A  spindle 
revolving  at  2,300  revolutions  per  minute  will  not  cause  these 
rollers  to  rotate  very  rapidly,  while  a  ball  bearing  with  balls 
traveling  in  a  channel  li,^  inch  or  2  inches  in  diameter 
would  he  traveling  at  the  same  speed  as  the  driving  spindle. 
They  also  wear  out  rapidly  as  the  end  strain  is  very  great, 
it  being  necessary  to  force  the  center  against  the  metal  with 
considerable  pressure  to  keep  it  from  slipping.  C  is  the  hard- 
ened pin  upon  which  the  rolls  revolve,  and  D  is  the  hardened 
spindle  on  which  the  various  back-centers  are  screwed.  The 
collar  E  should  either  be  flattened  for  a  wrench,  or  a  5-16-inch 
hole,  in  which  a  wire  can  be  Inserted,  should  be  drilled 
through  the  spindle,  so  that  it  can  be  kept  from  rotating 
when  screwing  on  the  back-centers.  Some  spinners  prefer 
the  spindle  loose,  so  that  it  can  be  v  ithdrawn  when  changing 
the  centers,  while  others  prefer  one  with  considerable  lateral 
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motion,  but  not  enough  to  permit  of  willidrawal.  By  iusert- 
iuK  a  siTow-point  in  the  recess  /•',  the  eenter  has  cousiilerablo 
lateral  motion,  but  not  enough  to  allow  It  to  bo  withdrawn. 
This  recess  Is  useful  In  that  it  helps  to  distribute  the  oil. 
All  iiarts  sheuld  be  hardened  and  drawn  to  a  light  straw 
color;  they  should  als;)  be  ground  or  lapped  to  a  true  fit 
after   hardening. 

t  started  to  replace  ball  bearing  centers  with  this  design 
over  five  years  ago,  and  now  have  It  on  nine  spinning  lathes. 
Most  of  these  have  been  in  constant  use  now  for  over  three 
years,  and  it  has  not  been  necessary  to  replace  a  single  part. 

Tools  Used  in  Metal  Spinning- 
Fig.  --  shows  an  attachment  which  is  used  to  roll  any 
bead  or  form.  This  tool,  when  in  use,  is  inserted  in  the  tail- 
stock  spindle  in  place  of  the  regular  center.  It  is  adjustable 
for  any  diameter.  The  roll  illustrated  is  for  making  a  sharp 
turn,  but  rounds  and  other  forms  are  used.  The  shell  being 
spun  by  this  tool  should  be  held  on  a  hollow  chuck.  The 
roll  is  set  at  a  point  where  the  metal  is  to  be  turned  over, 
and  by  its  use  the  curve  may  be  governed  and  made  uniform 
with  less  skill  than  when  the  work  is  done  by  "air  spinning." 
In  addition,  the  spinning  may  be  done  in  less  time.  This 
attachment,  for  some  shapes,  makes  the  use  of  sectional 
<hucks  unnecessary. 

Fig.  23  shows  several  spinning  tools,  the  heads  of  w'hich 
were  turned  in  the  lathe  instead  of  being  forged.  This  method 
of  making  spinning  tools  is.  as  far  as  I  know,  original.  The 
spinners  prefer  them  to  the  tools  which  are  forged  in  one 
piece,  because  the  heads  which  are  screwed  to  the  shanks,  are 
made  of  the  best  quality  of  steel,  such  as  the  high  speed  or 
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Pig.  20     Detailed  View  of  a  Splnnlng-lathe  TaUatock 

self-hardening  steel.  The  shapes  are  also  better  and  the  sur- 
faces more  true.  The  heads  of  these  tools  are  all  threaded 
with  standard  14-inch,  %-inch  and  ^A-inch  pipe  taps,  accord- 
ing to  the  size.  Obviously,  a  spinner  can  have  as  many  dif- 
ferent shaped  heads  as  may  be  required,  and  only  one  handle, 
of  each  of  the  sizes  pivcn.  The  tapering  threads  in  these 
Jieads  insure  that  they  will  always  screw  on  the  shanks 
Tightly  no  matter  how  often  they  may  be  replaced.  The 
1/4-inch  size  takes  a  %-inch  cold  rolled  holder;  the  %-inch,  a 
%-inch  holder,  and  the  '{.-inch,  a  %-inch  holder.  These  will 
te  found  large  enough  fcr  the  heaviest  work.  The  egg-shaped 
tool  A  is  a  good  form  for  roughing  or  breaking  down,  as  it 
has  plenty  of  clearance  on  the  heel,  and  a  blunt  point  that 
will  not  tear  the  metal.  This  tool  is  shown  in  four  sizes.  The 
ball  or  spherical  tool  B  is  a  good  one  to  use  on  curves  and 
large  sweeps.  The  tool  C  is  a  double  cone,  and  is  slightly 
different  from  A.  as  it  has  a  blunter  point.  One  of  these 
heads  is  shown  at  D  screwed  onto  a  reducer  by  which  it  is 
held  ill  the  lathe  chuck  while  being  turned.  These  heads  or 
points  can  also  be  turned  while  on  the  handle  by  using  a  steady 
rest. 

A  group  of  trimmers,  skimmers  and  edgers  is  shown  in 
Fig.  24.  Three  skimmers  of  the  built-up  type  are  illustrated, 
the  shanks  being  of  machine  steel  and  the  blades  being  riveted 
to  the  holders.  These  blades  are  made  of  either  high  speed 
■or  regular  steel.  Skimmers  which  are  forged  in  the  regular 
way  from  one  piece  of  steel,  are  shown  at  B.  A  number  of 
edgers  C.  which  are  made  of  high-speed  or  self-hardening 
steel,  are  also  lllustr-'ted.  These  tools  nre  used  without 
liandlcs   unlil    Ihey   are   worn   down   short,  after   which   tangs 


are  forged  on  their  ends  and  they  are  used  in  handles.  Edgers 
are  utilized  on  all  kinds  of  work  for  trimming  the  ends  of 
the  shells.  The  skimmer  Is  seldom  used  on  metal  chucks, 
but  mostly  in  connection  with  wooden  chucks,  where  tile 
metal  cannot  be  smoothed  down  with  a  iilanisher.  The  skim- 
mer is  run  over  the  metal  lightly,  taking  a  thin  shaving  and 
smoothing  the  uneven  surfaces.  It  requires  considerable 
skill  to  use  this  tool  without  wasting  the  metal.  The  sur- 
face of  the  work  is  finished  with  emery  cloth  after  skimming. 
Pigs.  27  and  28  show  a  number  of  spinning  tools  cf  various 
shapes.  The  letters  A  indicate  the  breaking-down  or  round- 
nosed  tools  of  different  sizes.  This  type  of  tool,  which  is 
finished  smooth  and  has  a  blunt  point,  is  used  for  forming 
corners  and  sharp  angles,  and  it  is  the  tool  most  commonly 
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Fig.  21.    Sectional  View  showingr  the  Back-center  and  its 
Double  Roller  Beaiing 

used  by  spinners  The  planishers  and  burnishers  B  are  used 
on  all  convex  surfaces  and  for  finishing  on  metal  chucks 
where  there  is  to  be  no  skimming  done.  The  tools  C  are 
known  as  hook  or  poker  tools,  and  they  are  used  to  turn  up 
beads  or  curves  from  the  inside  of  the  shell.  The  holders 
having  rollers  are  used  for  turning  over  beads,  the  metal 
first  being  trimmed  and  turned  to  a  vertical  position.  The 
other  shapes  shown  are  irregular  tools  for  special  work  and 
they  are  not  in  dally  use. 

Two  pairs  of  spinners'  pliers  for  turning  over  the  edge 
of  the  metal  when  making  large  curves  are  shown  in  Fig. 
29.  The  wedge-shaped  pieces  shown  in  this  illustration  are 
used  when  breaking  down  or  roughing  shells  to  give  a  bear- 
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Flff.  22.     Attachment  used  for  Rolling  Sharp  Turns  and  Betide 

ing  to  the  metal  in  order  to  prevent  it  from  wrinkling  or 
buckling  when  changing  its  formation.  These  pieces  are 
made  of  hard  wood  with  the  exception  of  the  one  to  the  right, 
which  is  of  steel.  When  one  of  these  pieces  is  In  use  it  Is 
held  in  the  left  hand  at  a  point  directly  opposite  the  spinning 
tool,  the  metal  being  between  the  two.  Wood  is  preferable 
in  most  cases,  as  it  does  not  harden  the  metal  blank. 

The  tools  shown  in  Fig.  25  are  used  in  spinning  steel.  Thc 
round  tools  are  of  drawn  brass,  and  they  can  be  used  where 
the  steel  tools  cannot,  for  while  a  steel  tiuil   is  perleclion  on 
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Fig.  23.    Metal  SplDnlag  Tools  with  High-speed  Steel  Removable  Heads 

brass,  a  brass  tool  is  the  only  thing  on  steel.  It  wears  out. 
however,  much  more  rapidly  than  one  of  steel.  The  rolls 
shown  in  the  center  are  used  for  breaking  down  steel  shells. 
These  tools  are  hardened  and  have  hardened  roller  bearings. 


Fig.  24.    Tools  used  for  trimming  and  skimming  Spun  W^ork 

chiding  the  air  when  heating,  but  they  are  not  in  general 
use.  A  pickling  bath  may  be  made  bj'  using  one  part  of  oil 
of  vitrei  (sulphuric  acid)  and  five  parts  of  water.  The  shells 
can  be  put  in  hot,  or  the  bath  can  be  heated  by  a  coil  of  lead 


Fig.  25.    Some  Spinning  Tools  used  In 
^Forking  Steel 


The  handles  are  made  of  one- 
inch  iron  pipe,  which  is  filled 
with  lead  to  give  weight  and 
strength. 

Hard  wood  tools  that  are  used 
for  breaking  down  large  thin 
copper  blanks  ranging  from  2 
to  5  feet  in  diameter  are  shown 
in  Fig.  26.  These  tools  are  also 
used  where  the  surface  that  the 
tool  will  cover  without  harden- 
ing the  metal  is  important. 
Blanks  which  are  broken  down 
with  these  tools  are  finished 
with  the  regular  types. 

The  handles  of  spinning  tools 
vary  in  diameter  from  I14  to 
1%  inch,  and  in  length  from  16 
inches  to  20  inches.  The  tools 
should  project  from  the  handles 
from  9  to  18  Inches,  and  the 
total  length  of  the  tool  and  han- 
dle should  average  from  30  to 
34    inches. 

A  group  of  wood-working 
tools  is  shown  in  Pig.  30.    These 


rig.  26. 


Wooden  Tools  which  are  used  on  Large 
Thin  Copper  Blanks 


tools  are  of  the  type  commonly  used  by  spinners  for  turning 
the  various  shapes  of  wooden  spinning  chucks.  As  the  tools 
illustrated  are  the  kind  regularly  used  for  wood  turning  by 


or  copper  pipe  running  through  it.  Steam  in  no  case  should 
enter  the  bath,  as  the  iron  In  the  feed  pipe  will  spoil  the 
pickle.     Any  basket  or  box  that  may  be   used  to  hold  the 


Fig.  27.     A  Group  of  Spinning  Tools  of  Various  Shapes 

patternmakers   and   other  wood-workers   generally,   they   will 
need  no  description. 

Preparation  of  the  Metal 
Brass,  copper,   and  German   silver  should  be  pickled  after 
annealing  in   order  to  get   the   scale  or  oxide   from   the  sur- 
face.    There  are  furnaces  that  anneal  without  scaling  by  ex- 
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Fig.  28.    Another  Group  of  Spinning  Tools 

shells  in  the  pickle  should  not  contain  any  iron.  If  a  box 
is  used  it  should  be  held  together  with  copper  nails.  The 
pickle  can  be  used  cold,  but  it  will  take  a  little  longer  time  to 
remove  the  scalp.  As  soon  as  the  scale  is  free,  which  will 
be  in  about  half  an  hour,  the  shells  should  be  removed  or 
washed    thoroughly    in    running    water.      The    shells    should 
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1)0  nllinvi'd  to  dry  before  the  next  operation,  which  Is  that 
01'  spiuuiuK.  A  load-llnrd  wooden  tank  or  an  earthen  Jar 
may  be  used  for  holdlnK  the  pickle.  The  pickle  which  is  used 
for  steel  should  be  about  halt  as  strong  as  that  employed  for 
brass.  After  the  work  is  in  this  pickle,  the  latter  should  be 
brought  to  the  boiling  point,  after  which  tlie  pieces  should  be 
taken  out  and  washed.  They  are  then  replaced  In  the  fire  for 
a  short  time  to  evaporate  any  aciil  that  may  remain  alter 
washing. 

Finished  brass  ariiolos  may  be  given  different  shades  by 
dipping  them  in  a  solution  consisting  of  one  part  aqua  fortls 
(nitric  acid)  and  two  parts  oil  of  vitrol.    This  solution  should 


Fig.  29.    Spinners'  Pliers  which  are  used  for  turning  the  Edge  of  the 
Metal  when  making  a  Large  Bend 

Stand  seven  or  eight  liours  after  mixing  to  cool,  and  be  kept 
in  a  crock  immersed  in  a  water  bath. 


"A  New  Departure  in  Photography,"  by  Robert  W.  Wood  in 
the  February  Century,  describes  some  interesting  experiments 
conducted  by  the  author.  He  conceived  the  idea,  or  at  least 
applied  it,  of  photographing  common  objects  with  the  ultra- 
violet and  infra-red  rays  which  are  invisible  to  the  human 
eye,  lying  beyond  the  visible  violet  and  red  section  respec- 
tively of  the  spectrum.  The  results  of  his  investigations  may 
be  valuable,  as  they  indicate  a  means  of  analysis  of  non-lumi- 
nous bodies  shining  by  reflected  light.  A  new  conception  of 
light  and  vision  is  given.     "Painting  a  thing  as  it  is"  takes 
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Pig.  30,     Wood-tumlng  Tools  which  are  used  In  turning  Spinning  Chucks 

on  a  new  meaning.  Chinese  white,  for  example,  which  is  the 
whitest  pigment  known,  when  photographed  with  the  ultra- 
violet rays  only,  reproduces  jet  black  in  the  photograph.  The 
light  rays,  of  course,  are  passed  through  a  ray  filter  which 
shuts  off  all  but  the  rays  desired.  Zinc  oxide,  deposited  on 
a  snow-covered  hill,  for  example,  would  be  quite  indistinguish- 
able to  the  eye  as  compared  with  the  snow,  but  its  presence 
would  be  clearly  shown  with  a  camera  fitted  with  a  ray  filter 
shutting  off  all  but  the  ultra-violet  light.  In  the  same  way 
deposits  of  sulphur  on  the  moon,  or  what  arc  believed  to  be 
sulphur,  are  shown  clearly  on  photographs  made  through  a 
telescope  which  is  fitted  with  a  filter  thai  passes  only  ultra- 
violet rays. 


THE  CHOICE  OP  A  FACTOR  OF  SAFETY  FOR 
HIGH-CLASS  MOTOR  SPRINGS* 

By    F.    K     WHri'TI.ESKVt 

In  designing  motors  for  automobiles,  aeroplanes,  etc.,  it  is  of 
the  utmost  Importance  to  choose  the  proper  factor  of  safety 
for  every  part.  If  this  is  true  of  the  parts  which  are  not  de- 
flected appreciably  by  the  strains  to  which  they  are  subjected, 
how  much  more  Important  is  it  in  the  case  of  the  springs, 
many  of  which  deflect  hundreds  of  times  every  minute.  The 
risk  of  Injury  and  loss  of  life  which  may  be  caused  by  a 
broken  engine  or  clutch  spring  Is  so  great,  especially  in  an 
aeroplane,  that  none  but  the  most  carefully  designed  and 
manufactured  springs  should  be  used. 

It  is  an  easy  matter  to  determine  the  fiber  stress  that  a 
spring  will  stand  without  taking  permanent  set.  This  can  be 
determined  by  testing  the  material  in  a  torsional  testing  ma- 
chine or  more  easily  during  manufacture  of  the  springs  by 
direct  testing  of  the  deflection  for  a  given  weight.  The  ulti- 
mate torsional  fiber  stress  for  wire'  springs  Is  usually  taken 
at  about  150,000  pounds  per  square  inch  for  the  smaller  sizes 
of  music  wire,  down  to  80,000  pounds  per  square  inch  for 
Va-lnch  wire.  It  Is  much  more  difficult  to  determine  the 
proper  factor  of  safety  for  a  spring  in  order  to  give  reliable 
service.  This  is  a  matter  of  the  greatest  importance  and  calls 
for  the  exercise  of  good  judgment  by  the  designer,  who  should 
also  know  the  conditions  under  which  the  spring  will  operate. 

The  conditions  entering  into  the  matter  are:  1.  The  physi- 
cal conditions  under  which  the  springs  operate.  2.  The  num- 
ber of  compressions  per  minute. 

The  Physical  Conditions 
The  spring  should  have  its  ends  squared  and  ground  at 
right  angles  to  its  axis;  the  outside  diameter  should  be  at 
least  one-third  of  the  length,  and  it  should  be  supported  its 
entire  length  unless  it  is  very  short,  these  conditions  being 
necessary  to  prevent  buckling,  which  introduces  bending  and 
twisting  strains.  High-class  valve  springs  when  placed  on 
end  on  a  flat  plate  should  not  vary  more  than  %  degree  from 
the  perpendicular  to  the  plate.  Of  course,  this  accuracy  is 
expensive,  but  it  pays  when  reliability,  not  cheapness,  is  de- 
sired. The  spring  should  be  protected  from  rusting  by  a  good 
coat  of  Japan,  baked  on,  or  by  electro-galvanizing,  and  should 
ijot  be  subjected  to  heat  from  the  motor  sufl^icient  to  affect 
the  temper. 

The  Rate  of  Compression 

A  spring  which  acts  only  occasionally  can  be  safely  de- 
signed to  carry  a  load  which  w^ill  cause  a  fiber  stress  nearly 
up  to  the  elastic  limit  of  the  spring,  but  when  compressions 
or  extensions  are  at  all  frequent,  a  much  larger  factor  of 
safety  must  be  used.  A  valve  spring  operating,  say,  200  times 
per  minute  should  have  a  factor  of  safety  of  at  least 
4.  In  other  words,  a  spring  made  of  i^lnch  wire,  having 
an  ultimate  torsional  fiber  stress  of  100,000  pounds  per  square 
inch  should  be  designed  to  work  at  a  stress  of  not  over  25,000 
pounds  per  square  inch.  If  the  material  is  free  from  flaws, 
such  a  spring  should  give  good  results  in  practice. 

The  builder  of  high-class  motors  will  be  well  repaid  for 
giving  careful  attention  to  the  design  of  their  springs,  in- 
stead of  following  the  practice  formerly  more  prevalent  than 
now,  of  first  designing  all  other  parts  of  the  machine  and 
then  accommodating  the  springs  to  the  space  that  happened 
to  remain  for  them. 

*     «     * 

PRIZE  FOR  INVENTION   OP  REVERSING   MECHANISM 
FOR  COMBUSTION  ENGINES 

A  prize  of  5,0o0  marks  ($1,250)  has  been  offered  by  a  Ger- 
man association  for  the  advancement  of  the  industries  for 
the  best  design  and  description  of  a  direct  reversing  mecha- 
nism for  combustion  engines,  the  mechanism  being  especially 
adapted  for  the  use  on  combustion  engines  on  board  ship. 
Detailed  information  on  the  subject  and  the  conditions  of  the 
competition  may  be  obtained  from  Dcr  Ycrein  zur  BcfiJrdcrung 
(Ics  Oewerbfleisses,  Charlottenbuvg,  Berliner  Strasse  171. 

•  Soe  Maciiinkuv.  Mh.v,  lOOS.  pnglnecring  edition  :  "The  Hesljsn  nf 
S|irlnj;s  for  das  KiiRlne   Vnlvos." 

t.Vcklre.ss:    Knymoud  Mtg.  Co.,  Ltd.,  Cony,  Va. 
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THE  CALCULATION  OF  CRANKSHAFTS  FOR 
INTERNAL  COMBUSTION  ENGINES* 

By   D.    O.    BARRBTTt 

The  crankshaft  may  rightly  be  termed  the  "backbone  of 
the  engine."  and  the  designer  should  use  his  best  judgment 
and  skill  in  designing  this  most  important  member.  In  the 
following,  the  formulas  are  given  for  crankshafts  for  deter- 
mining the  diameter,  and  the  breadth  and  t'hickness  of  cheeks, 
of  single-acting,  single-cylinder,  four  cycle  engines  of  medium 
speed  with  over-hanging  flywheels  and  two  bearings,  of  the 
ordinary  type  up  to  75  horsepower.  The  formulas  have  been 
actually  applied  to  engines  up  to  60  horsepower,  and  as  far 
as  known,  no  crankshaft  has  ever  failed.  The  data  on  which 
the  formulas  are  based  have  been  obtained  from  a  complete 
line  of  engines  built  by  one  of  the  largest  manufacturers, 
and  from  a  few  sizes  from  some  other  concerns. 

Diameter  of  Crankshaft 

The  strength  of  a  shaft  as  regards  twisting,  is  proportional 
to  the  cube  of  the  diameter,  while  the  torque  exerted  upon 
the  shaft  by  the  force  of  the  explosion  is  proportional  to  the 
square  of  the  bore  of  the  cylinder  and  to  the  throw  of  the 
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The  average  engine  has  a  stroke  of  about  1%  times  the 
bore,  but  this  factor  varies  from  1%  to  2.  For  a  =  1%,  D  = 
0.347  B,  and  for  o  =  2,  D  =  0.405  B. 

Fig.  1  is  a  diagram  for  determining  diameters  of  crank- 
shafts for  gas  engines,  according  to  the  formula  given.  To 
use  the  diagram,  find  the  intersection  of  the  bore-and  stroke- 
lines  at  the  right-hand  side,  and  determine  the  corresponding 
value  of  a  on  the  diagonal  lines.  Then  follow  the  horizontal 
line  from  the  intersection  to  the  left-hand  side  of  the  chart 
to  the  same  value  of  a  on  the  diagonal  lines,  and  then  follow 
the  vertical  line  down  to  the  proper  diameter  of  shaft.  The 
heavy  dotted  line  in  the  diagram  shows  the  procedure  for  a 
12-inch  bore,  18-inch  stroke  engine,  the  diameter  of  crank- 
shaft obtained  being  4%   inches. 

Sizes  of  Bearings 

For  best  results  the  mean  pressure  on  the  crank-pin  should 

not  exceed  400  pounds  per  square  inch  of  projected  area.     In 

the  following.  390  pounds  per  square  inch  has  been  assumed. 

The  total  pressure  on  the  crank-pin  bearing  is  the  area  of  the 
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Fig.  1.    Diagrram  for  obtainiQg  the  Diameters  of  Cranltshafta  for  Gaa  Engines 


crank,  which  is  half  the  stroke.     Expressing  this  as  a  formula 
we  may  write: 

B~-  X  y-i  s 


D= 


(1) 


in  which  B^bore  of  cylinder  in  inches, 
S  ^  stroke  of  piston  in  inches, 
D  =  diameter  of  crankshaft  in  Inches, 
e  =  constant  determined  by  good  practice. 
The   usual  value  of  constant   c  for  existing  successful   en- 
gines varies  between  10  and  19,  the  average  value  being  about 
15,  which,  in  the  following  formulas  is  assumed  as  good  aver- 
age practice. 

The  stroke  S  may  be  expressed  as  a  function  of  the  bore  B. 
Assume,  for  example, 

S  =  aB 
Substituting  in  Equation  (1)  we  have: 
B-xV^aB 

■ =  15 

D' 
Solving  for  D  we  have: 

*  For  previous  articles  on  gas  engine  design  see :  "Formulas  and 
Constants  for  Gas  Engine  Practice,"  by  Sanfovd  A.  Moss.  February. 
1906 ;  "Cnrrent  Practice  in  Petrol  Engine  Design."  by  G.  W.  Kice. 
October.  1900 ;  "Formulas  for  Gas  Engine  Flywlieels."  by  R.  E.  Ma- 
Ihot.  .-Vugust.  1007:  "Formulas  for  Gas  Engine  Cranlishafts."  -Tan- 
nary.  1908:  "Tlie  Design  of  Springs  for  Gas  Engine  Valves,"  by  F.  E. 
Whittlesey,  May.  1908. 

T  Address  :    87  Lincoln  Ave..  Freeport.  111. 


piston  multiplied  by  the  mean  effective  pressure  (M.  E.  P.). 
Hence,  lfPj  =  unit  pressure  on  pin  (390  pounds  per  square 
inch  of  projected  area), 
B  =  bore  of  cylinder, 
Z==  length  of  crank-pin  bearing, 
d  =^  diameter  of  crank-pin  bearing. 


then: 


P.= 


0.7854  B=  X  M.E.P. 


Id 

and  if  the  mean  effective  pressure  is  assumed  as  75  pounds  per 
square  inch,  then, 

0.7854  B=  X  75 

;  cl  — =  0.151  B- 

390 

As  In  these  bearings,  length  and  diameter  are  usually  equal 
(l  =  d),  we  have: 

(J- =  0.151  B=,  or  (J  =  0.39  B  (3) 

When  this  formula  gives  d  smaller  than  D,  the  value  of  (I 
should  be  increased,  because  in  practice  the  diameter  of  the 
crank-pin  is  never  made  smaller  than  that  of  the  shaft.  Th^y 
are  usually  made  of  the  same  size,  and  it  is  even  better  prac- 
tice to  make  the  crank-pin  at  least  ir^  times  the  diameter  of 
the  shaft. 

The  diameter  of  the  shaft  in  the  main  bearings  is  usually 
about  1.1  times  the  diameter  of  the  shaft,  or 
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Gil 


(/,  =  1.1D  (4) 

R[akiiiK  ilic  .shnft  in  this  niaiiiior  slightly  iiuioases  the  cost, 
but  this  style  is  used  in  the  best  designs. 

The  length  of  the  main  bearines  varies  from  1.75  to  2  times 
the  diameter  of  the  shaft,  or 

/,=  (1.75  to  2)  X  D-  (.'.) 

Dimensions  of  Cheeks 
llaviiis  now  obtained  the  various  diameters  of  the  shaft 
and  tlie  lengths  of  the  bearings,  we  will  determine  the  formu- 
las for  the  eheeks.  The  erank  cheeks  in  horizontal  and  in 
the  larger  vertical  engines  are  machined  and  rectangular  in 
section.  They  act  as  a  beam  supported  at  one  end.  The 
strength  of  such  a  beam  is  directly  proportional  to  its  breadth 
ft  and  to  the  square  of  its  thickness  t.  and  Inversely  propor- 
tional to  the  length  (which  In  turn,  is  proportional  to  the 
stroke  .Si.  The  load  acting  at  the  end  of  the  beam  is  propor- 
tional to  the  square  of  the  bore  B.    Hence, 

ht- 

The  average  value  of  the  constant  c  is  O.Oir.,  which  has  been 


length  of  the  crankshaft  depends  ui)on  whethi^r  tlie  driving 
pulley  is  to  be  bolted  to  the  arms  of  tin!  flywheel  or  keyed 
to  tli<>  shaft.  The  latter  method  is  preferable  although  slightly 
more  expensive.  The  shaft,  however,  should  only  be  long 
enough  to  engage  the  pulley  hub,  thus  keeping  the  driving 
luilley  close  to  the  flywheel.  A  longer  shaft  gives  an  Inex- 
perienced operator  an  opportunity  to  set  the  pulley  out  far 
enough  to  seriously  strain  the  unsupported  end  of  the  shaft. 

«     «     « 
MAKING  LEAKY  GAS  ENGINE  PISTONS  TIGHT 

By   GEORGE   CORMACK,    JR  • 

There  is  no  doubt  that  one  of  the  most  difficult  tasks  that 
the  gas  engine  repair  man  encounters  is  a  worn  and  leaky 
piston  and  cylinder.  If  the  engine  has  been  used  for  any 
length  of  time  the  putting  in  of  new  rings  on  the  piston  will 
not  greatly  improve  matters,  and  many  times  will  only  make 
the  leak  at  compression  and  explosion  pressure  worse.  There 
is  only  one  real  way  of  overcoming  this  difficulty,  and  that 
is  to  rebore  the  cylinder  and  fit  a  new  piston  and  rings.  The 
follow'ing,  however,  is  an  easily  applied  makeshift  which 
often  proves  satisfactory  when  the  engine  is  an  old  one  and 
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Fig.  2.    Diagram  for  the  Cbeeic  Dimensions  of  Oas  Engine  Crankshafts 

found  by  plotting  the  constant  for  existing  engines  and  assum- 
ing an  average  value.  The  thickness  t  is  usually  made  about 
2.2  6.  and  as  S  =  aB.  as  mentioned  before,  we  have: 

f  

=0.045,  or  ?=:f' 0.999  a  X  B  (6) 


2.2  a  B= 

All  dimensions  have  now  been  reduced  to  some  term  con- 
taining B.  so  that,  having  decided  upon  the  bore  and  stroke 
of  the  proposed  engine,  it  Is  an  easy  matter  to  proportion  the 
crankshaft. 

In  Fig.  2  is  shown  a  diagram  for  determining  the  breadth 
and  thickness  of  the  cheeks  for  crankshafts  for  gas  engines. 
To  use  the  diagram,  find  the  intersection  of  the  bore-  and 
stroke-lines  at  the  right,  and  determine  the  corresponding 
value  of  a  on  the  diagonal  lines.  Then  follow  the  horizontal 
line  from  the  Intersection  to  the  left-hand  part  of  the  dia- 
gram, to  the  same  diagonal  line  a.  Then  follow  the  vertical 
line  down  to  the  bottom  of  the  diagram  where  the  breadth  and 
thickness  of  cheek  arc  given.  The  heavy  dotted  line  in  the 
diagram  shows  the  iirocedure  for  a  12  inch  bore,  18-inch 
stroke  engine.  The  breadth  and  thickness  found  are  2% 
inches  and  6%  inches,  respectively. 

The  ends  of  the  cheeks  are  made  concentric  with  the  pin 
or  shaft  opposite,  that  is,  the  pin  end  of  the  cheek  is  turned 
when  revolving  about   the  shaft   center  and  vice   versa.     The 


the  other  parts  are  in  a  condition  which  would  hardly  justify 
the  expense  of  reboring  the  cylinder  and  fitting  a  new  piston. 
Gas  engine  pistons  usually  leak  because  the  rings  become  too 
narrow  for  the  grooves  in  the  piston,  allowing  the  gases  to 
escape  by  getting  under  and  around  the  rings. 

The  method  is,  briefly,  as  follows:  Take  out  the  piston  and 
take  off  the  rings.  Clean  the  piston  rings  and  grooves  thor- 
oughly. Get  a  piece  of  soft  asbestos  rope  and  before  putting 
the  rings  back  into  place,  wind  some  of  the  rope  In  the  bot- 
tom of  the  ring  grooves  in  the  piston.  Then  soak  the  asbes- 
tos thoroughly  with  gas  engine  cylinder  oil,  and  put  the  ring 
back  in  the  grooves.  Put  in  enough  of  the  asbestos  rope  so 
that  the  rings  will  have  to  squeeze  it  down  fairly  tight  when 
the  piston  is  pushed  into  the  cylinder.  This  method  may  not 
be  considered  as  a  very  mechanical  job,  but  an  old  leaky 
piston  when  so  treated  will,  after  running  a  few  minutes,  be 
very  tight,  and  may  run  for  months  before  the  operation 
needs  to  be  repeated. 


What  is  said  to  be  the  largest  belt  in  the  world  has  recently 
been  completed  by  a  prominent  belt-making  firm.  It  is  240 
feet  long  by  6  feet  wide;  540  hides  were  used  in  its  construc- 
tion and  tlie  cost  of  it  is  stated  to  be  ?5,S00. 


•Address:  Roelirora,  111. 
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LIGHT,  VENTILATION  AND  DRAINAGE  IN 
ONE-STORY  SHOP  DESIGN 

We  present  herewith  drawings  showing  the  general  con- 
struction of  two  types  of  one-story  shop  buildings,  both  par- 
ticularly designed  for  climatic  conditions  as  met  with  in  the 
North,  and  both  eminently  successful  in  actual  use.  The  con- 
trolling features  in  the  design  in  each  case  were  the  obtain- 
ing of  proper  light,  ventilation  and  drainage,  together,  of 
course,  with  adaptability  to  manufacturing  purposes. 

The  shop  illustrated  in  Fig.  1  may  be  said  to  have  been  de- 
signed along  ideal  lines.  While  it  was  not  by  any  means  built 
in  a  mood  of  reckless  expenditure,  it  was  the  Intention  of  the 
owners  to  spare  no  reasonable  profit-returning  expense  in  its 
construction.  The  details  of  the  resulting  design  are  shown 
in  Fig.  2,  where  it  will  be  seen  to  be  of  the  single-story,  saw- 
tooth construction.  The  building  is  intended  primarily  for 
erecting,  and  medium  heavy  machining  operations.  It  is 
provided  with  aisles  down  the  sides  for  the  passage  of  stock, 


ing  the  direct  rays  of  the  sun  during  the  long  days  of  the 
year,  when  it  rises  and  sets  considerably  to  the  north  of  the 
due  east  and  west  direction.  It  was  at  first  attempted  to 
settle,  by  calculation,  on  the  proper  angles  for  excluding  these 
rays,  and  several  expert  Investigators  tried  their  hand  at  the 
problem.  The  results  were  unsatisfactory,  however,  so  the 
roof  angle  of  27  degrees  was  arbitrarily  selected.  If  the  sun's 
rays  became  troublesome  in  the  morning  or  evening,  it  was 
planned  to  put  up  vertical  steel  curtains  at  the  sides  of  the 
windows,  which  would  exclude  this  direct  light,  though  leav- 
ing a  free  passage  for  the  desired  lighting  from  the  north. 
This  screen  arrangement  has  been  found  unnecessary.  It  may 
be  mentioned  in  connection  with  the  roof  proportions  here 
given,  that  the  latitude  is  about  43  degrees. 

In  the  matter  of  ventilation  the  saw-toothed  roof  has  often 
been  found  unsatisfactory,  from  having  been  built  in  too  great 
a  width.  The  attempt  is  made,  especially  in  textile  work, 
to  cover  enormous  areas  and  still  insure  proper  air  circula- 
tion by  the  provision  of  ventilators  in  the  roof.     While  these 


Fig.  1.    A  Successful  One-stiory,  Sa^v-tooth.  Shop  Design,  for  Norlhern  Latitudes 


machine  parts  and  finished  work.  The  cross  bays  are  pro- 
vided with  crane  runways  as  shown  in  Fig.  2,  which  shows 
at  the  left  a  cross  section  of  one  of  these  bays. 

In  the  matter  of  light,  the  advantages  of  the  saw-toothed 
construction  are  well  recognized.  After  deciding  that  this 
type  would  be  employed,  the  designer  in  charge  visited  a 
number  of  similar  shops  for  the  sake  of  obtaining  points  as 
to  the  relative  merits  of  various  details  of  design.  One  diflB- 
culty  met  with,  In  some  otherwise  very  satisfactory  roofs,  was 
that  of  an  unexpected  flood  of  heat  reflected  down  upon 
the  workman  from  under  the  side  of  the  long  slope 
of  the  saw  tooth.  This  heat  comes,  by  radiation,  from  the 
top  of  the  following  slope,  in  an  upward  direction  through 
the  windows,  and  then  down  again  into  the  shop.  In  some 
places  this  reflected  heat  was  so  objectionable  that  the  work- 
men formed  the  habit  of  standing  behind  posts  or  other  shel- 
ter to  get  away  from  it.  No  difliculty  on  this  score  has  been 
met  with  in  the  design  here  illustrated,  owing,  perhaps,  to 
the   particular  roof  proportions  adopted. 

Another  difliculty  which  was  investigated  is  that  of  exclud- 


help,  and  should  bo  provided,  the  constant  flow  and  change  of 
air  necessary  to  preserve  the  comfort  (and  consequent  produc- 
tivity) of  the  workman,  can  only  be  obtained  in  summer  by 
the  natural  sweep  of  the  outside  air  through  the  building,  or 
by  the  more  expensive  alternative  of  forced  ventilation.  This 
sweep  of  outside  air  is  not  effective  in  buildings  of  this  kind 
of  more  than  100  feet  width;  consequently  that  Is  the  dimen- 
sion adopted  for  this  particular  structure.  Additions  to  the 
area  can  be  made  by  lengthening  the  building,  or  by  erecting 
other  units  of  the  same  width.  The  building  is.  of  course,  plen- 
tifully provided  with  side  windows,  which  are  opened  in  the 
summer  to  permit  the  desired  sweep  of  air.  Many  of  the  tex- 
tile mills  have  been  made  with  blank  walls. 

Roof  drainage  is  an  important  point  to  be  .considered  in 
high  latitudes.  Travelers  in  northern  New  England  have, 
doubtless,  noticed  the  distinctive  appearance  given  to  the 
towns  by  the  steep  pitch  of  the  house  roofs.  This  steep  pitch 
is  necessary  to  make  the  roofs  clean  themselves  of  snow; 
otherwise  the  tendency  is  for  the  snow  to  melt  at  the  warm 
ridge  and  run  down  to  the  cold  eaves  where  it  freezes,  clog- 
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glng  up  tho  drnin  pipes,  and  forming  a  dam  of  solid  Ice, 
which  causes  the  water  to  work  back  In  under  the  shingles, 
ir  the  roof  Is  self-cleaning,  these  troubles  are  avoided. 

No  attempt  Is  made  of  course  to  build  the  roofs  of  manufac- 
turing plants  on  the  self-cleaning  principle,  nowadays.  What 
sliould  be  done  is  to  locate  the  drainage  pipe  at  the  warmest 
point  in  the  whole  area,  so  that  when  any  melting  is  going 
on,  It  will  be  at  this  point,  leaving  a  free,  unobstructed  flow 
for  the  water.  The  saw-toothed  roof  lends  itself  readily  to 
drainage  in  this  way.  Each  valley  is  provided  with  three 
drain   pipes,   one    in    the   center   and    the    other    two,    twenty 


tiap  doors  in  the  roof.  Everything  is  sealed  up  snug  and 
warm,  excepting  that  a  large  number  of  ventilators  is  pro- 
vided, as  shown  in  Fig.  1.  This  building  belongs  to  the  plant 
of  the  Jones  &  Lamson  Machine  Co.,  of  Springfield,  Vt. 

The  building  shown  in  Fig.  3  is  of  a  less  expensive  construc- 
tion, but  of  a  design  which  secures  a  maximum  ot  service- 
ability for  each  dollar  expended  in  its  construction.  It  is  one 
story  high,  of  slow-burning  construction,  with  a  roof  of  the 
hopper  type.  The  slow-burning  construction  is  entirely  prac- 
ticable for  a  one-story  building,  though  for  two  or  more  stories 
the   advisability   of   using   even    very   heavy   wooden   framing 
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feet  from  either  wall  of  the  building.  These  pipes  pass 
down  alongside  the  rows  of  posts  in  the  shop.  If  any 
freezing  is  done,  it  will  be  at  the  ends  of  the  valleys  next 
to  the  outside  walls,  and  as  the  water  is  not  expected  to 
drain  from  there  in  any  case,  there  is  no  danger  of  form- 
ing ice  which  will  dam  up  the  melting  snow. 

It  will  be  seen  that  the  valleys  have  a  flat  door,  which  per- 
mits free  passage  for 
workmen  in  repairing  the 
roof,  regiazmg  the  win- 
dows, etc.  The  roof  is 
covered  with  book  tiling, 
supported  by  small  T's  as 
shown,  and  cemented.  The 
whole  is  then  covered 
with  roofing.  It  was  ex- 
pected that  it  would  be 
possible  to  drive  roofing 
nails  into  the  tiling,  but 
when  the  latter  was  de- 
livered this  was  found  to 
be  impossible,  so  the  roof- 
ing is  held  on  by  laying  it 
on  heated  asphaltum. 
This  has  been  found  suc- 
cessful and  no  creeping 
has  been  noticed. 

As    shown     in     Fig.     2, 


Fig.  2.    Structural  Details  of  the  Building:  sho-nrn  In  Fig.  1 

might  be  questioned.  The  advantages  of  the  building  from 
the  standpoint  of  light,  ventilation  and  drainage  will  be  read- 
ily understood. 

In  regard  to  the  light,  it  should  be  noted  that  the  building 
is  comparatively  narrow  (40  feet  wide)  with  windows  reach- 
ing to  the  ceiling.  The  useful  light  for  machine  shop  opera- 
tions, coming  from  the  sides  of  the  building,  is  that  which 
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Fig.  3.    Details  of  an  Inexpensive,  but  Effective  Hopper  Roof  Design 


the  bottom  of  the  window  sashes  is  25  inches  above  the  floor 
of  the  valley.  This  gives  an  ample  reservoir  capacity  for 
snow  and  ice.  The  roofing  is  carried  in  an  unbroken  sheet 
down  the  side  slope,  over  the  valley  and  up  under  the  window 
casing.  At  the  ends  of  the  valleys  tho  roofing  is  lapped  over 
the  wall,  which  has  the  exact  form  of  the  saw  tooth,  instead  of 
being  a  trifie  higher  as  it  is  sometimes  made.  This  construc- 
tion avoids  tho  extensive  use  of  flashing,  and  gives  a  water- 
tight construction  at  a  minimum  of  expense.     There  are  no 


enters  as  high  up  as  possible.  This  construction,  in  connec- 
tion with  the  comparatively  narrow  space  to  be  lighted,  gives 
In  practice  first-class  results.  It  will  be  seen  that  the  whole 
window  frame  is  raised  bodily,  the  sill  being  4  feet,  7  inches 
from  the  floor.  This  is  not  so  high  as  to  prevent  the  work- 
man from  looking  out,  that  not  being,  indeed,  the  intention; 
it  merely  cuts  off  a  quantity  of  useless  and  often  annoying 
light,  leaving  that  wliUli  is  most  effective  for  working  pur- 
poses. 
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This  building  is  narrower  than  that  shown  in  Figs.  1  and 
2,  and  consequently  easily  ventilated  and  cooled  in  summer. 
The  shipping  doors  at  that  time  are  also  thrown  open  on  each 
side,  this  serving  to  keep  in  motion  the  body  of  air  near  the 
floor  of  the  shop.  With  this  design,  in  the  part  of  the 
building  devoted  to  the  offices  the  w'indows  are  brought 
down  to  the  normal  level.  The  shop  windows  only  are 
located  high  in  the  wall. 

The  hopper  roof,  drained  from  the  center,  meets  the  require- 
ments for  northern  climates  as  already  described.  As  fast  as 
the  snow  melts,  the  water  runs  off  without  requiring  the  thaw- 
ing of  drain  pipes  or  the  clearing  of  the  gutters  of  Ice.     The 

roof,  in  fact,  takes  care  of 
itself  entirely.  Owing  to 
the  manner  in  which  the 
roofing  is  applied,  no  flash- 
ing is  required  over  the 
windows,  and  projecting 
eaves  are  avoided  as  un- 
necessary. The  roofing  is 
carried  over  the  edge  of  the 
building  and  laps  onto  the 
outside  of  the  woodwork. 
This,  in  turn,  laps  over  the 
outside  of  the  window  cas- 
ings, effectually  sealing  the 
building  from  the  entrance 
of  water  at  these  points. 

Another  building  of  iden- 
tical construction  with 
this  last  is  shown  in  front 
of  the  saw-toothed  roof  in 
Fig.  1.  This  smaller  build- 
ing is  used  for  painting, 
snagging,  carpenter  work, 
etc.  .  Enlargement  in  this 
case,  as  in  the  previous  one, 
would  be  done  by  lengthen- 
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Pig.  4.    An  Automatic  and  Efficient  Sub-     ing    the    Old    building.    Or    by 
atltute  for  the  Saw-dust  Box  ^.  ^^  .,  »    ^, 

erecting  other  units  of  the 
same  width,  rather  than  by  adding  to  the  width  of  the  orig- 
inal. 

While  we  are  on  the  subject  of  drainage,  it  will  not  be  inap- 
propriate, perhaps,  to  call  attention  to  an  interesting  provision 
in  the  design  of  the  Jones  &  Lamson  shop  shown  in  Fig.  1. 
This  provision,  shown  in  detail  in  Fig.  4,  may  be  called  an 
•'automatic  cuspidor."  It  consists  simply  of  a  series  of 
drains  in  the  concrete  floor,  placed  at  every  other  column 
across  the  width  of  the  shop.  These  are  connected,  through 
traps,  with  sewer  pipes  embedded  in  the  soil  beneath  the 
building,  and  are  flushed  at  regular  intervals  of  eight  or 
ten  minutes  with  a  stream  of  water,  controlled  by  the 
regular   apparatus   for  such   work. 

A  more  sanitary  arrangement  could  not  easily  be  con- 
ceived of.  It  is  certainly  an  attractive  improvement  over  the 
practice  of  indiscriminate  expectoration  on  the  floors,  ma- 
chines and  work;  and  even  over  the  more  advanced  prac- 
tice of  providing  individual  hexes  filled  with  saw-dust, 
cleaned  and  refilled  at  more  or  less  regular  intervals  by 
the  individual  workman,  or  by  some  one  especially  appointed 
to  the  position. 


Fly-wheel  repairs  in  a  mountain  town  in  North  Carolina 
were  recently  made  in  an  unusual  manner  by  the  Goldschmidt- 
Thermit  Co.,  as  related  by  the  Engineering  News.  The  fly- 
w  heel  was  twenty-four  feet  in  diameter,  cast  in  two  segments, 
each  weighing  ten  tons.  During  transportation  the  rim  was 
broken  clear  across,  and  two  breaks  took  place  in  the  spoke 
between  the  rim  and  the  hub.  Difficulties  were  experienced  in 
supporting  the  wheel  parts  while  making  repairs,  but  finally 
this  was  successfully  accomplished,  and  each  weld  in  the 
spoke  was  made  v.ith  a  mixture  of  250  pounds  of  thermit,  62 
pounds  of  punchings,  5  pounds  of  ferro  silicon  and  2%  pounds 
of  pure  manganese.  The  rim  was  afterwards  welded  by  using 
500  pounds  of  thermit,  125  pounds  of  punchings,  10  pounds 
ferro  silicon  and  5  pounds  of  pure  manganese. 


A  VERTICAL  MILLER  USED  FOR  A  PUNCH 
PRESS  ON  EMERGENCY   WORK 

The  Colburn  Machine  Tool  Co.,  of  Franklin,  Pa.,  has  built 
for  some  time  past  a  line  of  welding  machinery  for  the  Toledo 
Electrical  Welding  Co.  Included  in  the  construction  of  an 
electrical  welder  is  a  transformer,  whose  coils  are  wound  on 
cores  built  up  of  thin  iron  laminations.  In  making  these 
laminated  cores,  this  firm  suddenly  found  itself  in  need  ct  a 
punch  press,  when  there  was  none  available  in  the  establish- 
ment. In  this  emergency,  a  few  hours'  tinkering  on  the  part 
of  the  superintendent,  Mr.  Weller,  produced  the  arrangement 
shown  in  the  accompanying  engraving,  which  worked  well  and 
gave  first  class  satisfaction. 

Tlie  die  is  mounted  on  parallels  on  the  table  of  the  vertical 
milling  machine,  as  shown;  this  leaves  a  space  underneath 
tor  the  scrap  to  drop  through,  whence  it  is  easily  removed. 
The  punch  is  mounted  in  a  holder  having  a  taper  shank,  fitting 
the  regular  taper  of  the  spindle  which  is  blocked  from  turning 
by  suitable  means.  For  working  the  spindle  head  and  the 
spindle  up  and  down  for  the  operation  of  the  punch,  a  foot- 
power  movement  was  given  by  the  connections  as  shown. 


Converting  a  Miller  into  a  Punch  Press,  with  ihe  Aid  of  a  Few 
P;e^ea  of  Strap  Iron 

The  treadle  at  the  base  was  once  used  for  another  line  of 
machinery.  To  it  was  bolted  a  long  link,  as  shown,  bent  up 
out  of  scrap  iron,  and  connecting  w-ith  a  lever  pivoted  to  the 
upper  overhanging  frame  of  the  machine.  This,  by  means  of 
the  short  double  link  shown,  operates  the  vertical  spindle 
slide,  which  could  thus  be  brought  down  by  foot  pressure. 
For  returning  it,  a  long  arm  of  strap  iron  is  used,  bolted  to 
the,  quick-adjusting  handwheel  of  the  spindle  slide  as  shown. 
The  outer  end  of  this  lever  is  attached  to  a  spring  hung  from 
the  ceiling.  When  the  treadle  is  pressed,  the  spindle  is  forced 
down  against  the  pressure  of  this  spring,  returning  again 
when  i-eleased.  The  action  of  the  foot-power  connection  is 
free  enough  so  that  the  workman  has  no  difficulty  in  keeping 
it  going  the  greater  part  of  the  day  on  thin  machine  steel. 

While  an  arrangement  of  this  kind  must  be  considered  in 
the  light  of  a  temporary  rigging,  yet  the  ability  in  a  few 
hours  to  rig  up  such  a  device  is  a  valuable  one,  and  one  that 
will  be  very  necessary  in  machine  shop  work  so  long  as 
emergencies  arise. 
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NEW  ROTARY  GAS  ENGINE  FOR  AERIAL 
NAVIGATION* 

By   CBESTKR  L.  LUCASt  and  JOHN  J.  ROSSt 

Till'  Kiis  engine  lias  long  since  passinl  tlae  exporimental  stage, 
aiul  ils  usefulness  as  a  prime  mover  for  auUiuiobiles  and 
marine  eralt,  as  well  as  ils  superijrily  in  generating  power 
for  the  many  industries  into  wliieli  it  lias  been  introduced, 
has  been  proven  by  aetuai  praetice.  The  principal  reasons 
why  the  gas  engine  has  forged  to  the  front  are:  1.  The 
economy  of  its  fuel  and  maintenance.  2.  Low  first  cost  and 
cost  of  installing.  3.  Light  w-eight  and  small  space  required, 
■t.  It  may  be  operated  by  comparatively  unskilled  labor. 

On  account  of  its  light  weight  the  gas  engine  has  been 
adopted,  almost  without  an  exception,  for  use  in  aeroplane 
work.  Generally  speaking,  there  are  but  three  forms  of  power 
that  could  be  considered;  steam,  electricity  and  gas.  As  the 
excessive  weight  of  fuel  and  water  for  steam,  and  the  weight 
of  the  storage  Jaattery  for  electricity,  are  prohibitive,  gas 
power  has  been  adopted.  The  ideal  towards  which  the  aero- 
plane experimenters  have  been  striving  is  an  engine  or  motor 


lor  bracing.  The  iDiir  wings  are  each  10  feet  in  length  and 
I!',.;  feet  wide  and  are  designed  so  that  they  may  be  detached 
for  convenience  in  transportation.  The  motor,  as  shown  in 
Fig.  4  is  mounted  on  trunnions  so  that  it  may  be  tilted  to  any 
desired  angle  in  tlie  horizontal  plane,  thus  helping  the  rudders 
to  elevate  or  lower  the  aeroplane.  The  propeller,  made  of 
laminated  ash  and  mahogany,  Is  6  feet  6  inches  in  diameter 
and  located  at  the  extreme  front  of  the  machine.  The  overall 
length  is  22  feet  and  the  width  is  27  feet.  The  weight  of  the 
machine  including  the  aviator  is  about  750  pounds,  and  it  has 
a  supiiorting  surface  of  300  square  feet.  It  is  the  intention 
of  the  designers  to  materially  reduce  this  weight  in  future 
machines. 

The  Motor  and  Its  Parts 

The  first  imiiression  one  gets  of  the  L.  A.  W.  30  H.P.  gas 
motor  is  the  novel  form;  it  resembles  a  flat  disk,  22  inches 
in  diameter  and  7  inches  thick,  and  weighs  150  pounds. 
Upon  disassembling  the  motor  it  is  found  to  be  composed  of 
but  four  principal  members:  the  cylinder  casting,  the  pistons,, 
the  outer  case  and  the  supply  chamber. 


Fiy    1.     The  Page-Light  Aeroplane,  which  uses  the  L.  A.  "W.  Gas  Motor 


that  will  be  light,  powerful,  positive  in  its  ignition,  and  rea- 
sonably simple  in  its  mechanism  so  as  to  require  little  adjust- 
ment or  attention  from  the  aviator. 

The  L.  A.  W.  Rotary  Internal  Combustion  Gas  Motor 

To  meet  these  requirements  has  been  the  aim  of  the  de- 
signers of  the  new  L.  A.  W.  rotary  internal  combustion  motor, 
recently  exhibited  at  the  First  National  Exhibit  of  Aerial 
Craft,  Boston,  Mass.  This  motor,  which  is  of  the  six-cylinder, 
two-c.vcle  type,  is  the  result  of  seven  and  a  half  years'  experi- 
menting on  the  part  of  the  inventors,  Oliver  A,  Light,  James 
0.  Light,  Edward  Keeler  (who  was  recently  killed  in  an  auto- 
mobile race),  and  Victor  W.  Page.  The  latter  has  been  asso- 
ciated with  Messrs.  Light  for  the  last  two  years  and  he  is 
largely  responsible  for  the  Page-Light  aero|)lane  in  which  the 
new  motor  is  to  be  used. 

The  Page-Light  Bl-plane 
The   Page-Light  aeroplane   is  of   bi-plane   type;    its  general 
design  is  shown  in  Fig.  1.    The  frame  is  light  yet  very  strong, 
being  composed  of  ash  and  aluminum.    Steel  wire  is  employed 

•«!•('  .\lAcniNEUv,  .Inly,  1008;  "Adnms-Pnrwoll  Aci'oiiiuUlc  Gasoline 
Mntnr.  " 
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The  cylinder  casting,  which  forms  the  larger  part  of  the 
motor,  weighs  approximately  90  pounds,  and  has  the  six 
cylinders  cast  integral.  These  cylinders  as  shown  in  Fig.  3 
are  spaced  equidistant  around  the  casting,  60  degrees  apart. 
The  cylinders  are  not  located  radially,  but  are  thrown  off 
center.  At  their  outer  ends  they  are  connected  by  a  band  of 
metal,  a  part  of  the  casting  itself.  This  band  strengthens  the 
cylinders  and  stiffens  the  casting  in  general  and  on  it  are 
located  the  fan  blades  for  cooling  the  motor  while  in  opera- 
tion. The  center  of  the  casting  is  bcred  to  receive  the  supply 
chamber  and  is  mounted  in  the  outer  case,  one  and  one-quar- 
ter inch  off  center.  This  casting  is  of  gray  iron  and  over-all 
it  measures  17  Yi  inches  diameter  and  13  inches  thick. 

The  Cylinders  and  Pistons 
The  cylinders  proper  are  covered  with  cooling  spines  %  inch 
long  of  which  there  are  75  to  each  cylinder.  The  cylinders 
are  bored  2i4  inches  in  diameter  and  have  2i.j  inches  of  piston 
travel.  For  about  l.alf  their  length  the  cylinder  walls  are 
slotted  to  receive  the  guide-shoes  that  reciprocate  in  them. 
At  the  heads  of  the  cylinders  are  the  inlet  ports  E,  and  mid- 
way of  the  length  of  the  cylinders  are  the  exhaust  ports  ,1.  of 
which  there  are  eight  to  each  cylinder — four  on  each  side. 
The  pistons  F  are  of  gray   inin,  turned   and   ground   to  size 
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Two  eccentric  piston  rings  are  fitted  to  each  piston.  At  the 
end  of  each  piston,  on  opposite  sides  of  its  walls  are  fitted 
square  brass  shoes  Jil  which  run  in  the  slots  in  the  cylinder 
wails.  These  shoes  lake  up  the  larger  part  of  the  wear  on 
cylinder  and  piston  and  steady  their  action  as  well.  At  the 
extreme  ends  of  these  shoes  are  mounted  annular  ball  bear- 
ings H,  the  balls  in  which  are  5/16  inch  in  diameter.  Both 
pistons  and  cylinders  are  very  light,  mere  shells  in  fact.   This 


The  Supply  Chamber  and  Blower 
The  supply  chamber  A  is  a  cylindrical  gray  iron  casting 
turned  and  ground  on  its  outside  surface.  TTie  interior  is  left 
as  cast  on  account  of  the  heat  regulating  spines  0  that  project 
into  the  chamber.  About  this  part  the  cylinder  casting  re- 
volves. A  large  percentage  of  friction  is  eliminated  by  the 
use  of  a  double  row  of  annular  ball  bearings  P.  On  the  outer 
surface  of  the  supply  chamber  are  spiral  oil  grooves  leading 
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Fi?.  2.    DetaUs  of  the  Aeroplane,  ahuwinff  Control  System 


is  made  possible  by  the  system  of  guide-slots  and  shoes  that 
relieve  these  parts  of  most  of  the  strain. 

The  Outer  Casing 

The  outer  casing  L  is  made  of  aluminum  and  consists  of 
the  front  and  back  plates  and  the  cylindrical  part  that  en- 


from  each  end  toward  the  supply  port  hole.  The  blower  B 
with  its  metal  casing  is  located  at  the  mouth  of  the  supply 
chamber.  The  power  for  its  operation,  which  by  the  way  is 
but  %  horsepower,  is  obtained  by  means  of  a  friction  drive  N 
connected  to  the  cylinder  casting.  The  blower,  which  has  a 
3-inch  fan,  runs  at  a  high  speed  to  insure  an  abundance  of 


Fig.  3.     Sectional  Vle'ws  of  the  Motor 

closes  portions  of  the  sides.  Upon  the  sides  of  the  casing  are 
attached  the  lugs  for  the  trunnion  mounting.  The  front  and 
back  casings  have  numerous  ventilation  holes  drilled  near 
the  center  to  supply  fresh  air  for  cooling. 
'  The  casing  is  held  together  by  eight  %-inch  bolts.  Set  into 
the  casing  are  steel  tracks  /  in  which  the  annular  ball  bear- 
ings H  attached  to  the  pistons  F  run.  These  steel  tracks  are 
hardened  and  ground  so  as  to  give  a  perfect  bearing. 


pressure,  and  will  give  good  results  at  high  or  low  speeds. 
This  is  the  smallest  size  made  by  the  American  Blower  Co., 
the  fan,  case  and  gearing  weighing  but  one  pound. 


Spark  Plug-  and  Wiring 

One  would  think  that  a  confusing  network  of  wiring  would 
be  necessary  for  firing  the  six  cylinders,  but  in  reality  but 
one  spark  plug  and  one  set  of  wiring  are  required.    This  spark 
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|)Iug.  located  in  the  supply  chamber  close  to  the  end  and  near 
the  eutrniice  port  to  the  cylinder,  can  ba  fired  by  means  of 
any  standard  nial<e  of  coil;  the  Inventor  of  this  motor  has 
foiiiul  the  Splitdorf  to  give  good  results. 

Operation  of  the  Motor 
The  operation  of  this  novel  typo  of  motor  is  quite  distinctive 
from  the  working  of  other  types  of  gas  motors.  The  mixture 
Is  talten  through  a  Schebler  carburetor  and  thence  to  the  in- 
take and  into  the  supply  chamber  A.  The  blower  B.  at  Its 
location  at  the  mouth  of  the  supply  chamber,  accelerates  the 
flow  of  the  mixture.  From  the  supply  chamber  the  mixture 
enters  tho  cylinder  C  when  the  cylinder  is  between  positions 
3  and  1.  At  this  position  entrance  port  D  of  the  supply  cham- 
ber is  in  line  with  the  cylinder  port  E.  The  rotation  of  the 
cylinder  casting  causes  piston  F  to  commence  its  inward 
stroke,  thus  compressing  the  charge.  This  inward  stroke  is 
actuated  by  the  pressure  exerted  upon  the  ball-bearing  end  of 
the  piston,  caused  by  the  cylinder  casting  being  mounted  ec- 
centrically with  reference  to  the  track  in  the  outer  casing. 
As  the  cliarge  in  this  cylinder  is  compressed,  succeeding  cylin- 
ders are  filling  in  their  regular  order.  At  position  2,  120  de- 
grees   from   position   1,   the   charge   is   compressed    ready   for 


Figr.  4.     The  L.  A.  W,  Motor  and  its  Mounting; 

firing.  At  iliis  point  contact  is  formed  by  the  timer  G  and  the 
charge  is  fired.  The  pressure  exerted  on  the  piston  F  by  the 
expanding  gas  is  transmitted  by  the  annular  bearings  i^  to 
the  outer  flange  of  track  I  in  the  casing  and  hence  causes  a 
rotation  of  the  cylinders. 

Ths  expansion  of  the  gas  starts  the  piston  on  its  outward 
stroke  and  at  the  end  of  the  stroke  the  exhaust  ports  are 
disclosed,  allowing  the  gas  to  escape.  At  this  position,  3,  the 
cylinder  has  traversed  130  degrees  from  the  firing  position  2, 
or  250  degrees  from  the  time  it  starts  to  compress  the  charge. 
From  position  3.  to  position  1,  a  distance  of  110  degrees,  the 
gas  is  exhausted;  immediately  a  new  charge  rushes  in.  Thus 
it  is  obvious  that  the  motor  works  on  the  two-cycle  prin- 
ciple. The  burned  gas  rushing  out  through  the  four  holes  J  at 
each  side  of  the  cylinder  keeps  the  cylinder  from  becoming 
unevenly  heated,  and  thus  all  danger  of  warping  cylinder 
walls  and  the  resulting  binding  of  the  piston  is  eliminated 
Best  results  have  been  i-eached  by  nmning  the  motor  at  the 
speed  of  1,200  revolutions  per  minute  though  higher  speeds 
have  been  employed. 

The  outside  walls  of  the  cylinders  being  covered  with  cool- 
ing spines,  and  the  84  fan  blades  mounted  on  the  band  that 
connects  the  cylinders  are  the  principal  factors  In  the  air- 
cooling  of  the  motor.  The  fact  that  the  cylinders  are  In 
rapid  motion  through  the  air  greatly  aids  the  cooling  process. 

The  system  employed  for  lubricating  the  working  parts  of 
this  motor  is  simple.  The  lubricating  oil  Is  fed  into  the  sup- 
ply chamber  along  with  the   mixture.     The   centrifugal   force 


does  the  rest,  by  spreading  it  to  every  part  of  the  motor, 
cylinder  walls,  ball  bearings,  and  track.  Restricted  by  the 
outer  casing,  the  lubricant  is  drained  to  the  base  of  the  mo- 
tor, filtered  and  again  started  on  its  journey. 

One  of  the  strongest  points  of  this  gas  motor  is  Its  light 
weight  in  proportion  to  the  horsepower.  The  machine  has 
been  perfected  but  a  short  time,  and  the  inventor  believes 
that  further  developments  will  bring  the  weight  down  to  less 
than  two  and  one-half  pounds  per  horsepower. 

Cooling:  System 

Most  of  the  efficient  types  of  gas  engines  or  motors  are 
water-cooled.  This  means  that  a  heavy  water-jacket  must 
be  employed,  which  added  to  the  weight  of  the  water  for 
cooling  proves  a  serious  drawback  in  aeroplane  use.  The 
fan-blades  on  the  cylinder  casting  together  with  the  cooling 
spines   on   the   cylinders   themselves   and   the   fact   that   the 


Fl(j.  5.  A.  Supply  Chamber.  End  View  showlnff  Heat-regulating  Spines. 
B.  Supply  Chamber,  seen  from  the  Side.  C.  Motor  Assembled.  D.  Side 
View  of  Motor  with  Part  of  Casing  Removed.  E.  Cylinder  Casting.  P. 
Motor  with  Front  Casing  Removed 

ample  exhaust  ports  let  out  the  burned  gas  so  quickly  and 
evenly  are  the  points  that  make  the  cooling  system  a  pro- 
nounced success.  In  this  connection,  though  not  a  part  of  the 
cooling  system,  it  is  well  to  note  that  the  internal  spines  are 
for  regulating  the  temperature  of  the  mixture  as  It  passes 
through  the  supply  chamber. 

Ignition 

The  simple  method  of  firing  is  superior  to  the  usual  system 
and  must  not  be  overlooked.  A  six-cylinder  gas  engine  with 
but  one  spark  plug  and  one  set  of  wires  is  novel.  In  addition, 
the  inventors  claim  that  the  motor  is  self-firing  after  the  first 
two  revolutions.  This  is  brought  about  by  means  of  a  small 
drilled  hole  through  the  supply  chamber,  off-set  enough  to 
prevent  penetrating  the  inner  wall  of  the  supply  chamber. 
This  hole  connects  the  two  adjoining  cylinders  but  is  not  open 
except  at  the  very  end  of  each  explosion.  The  opening,  barely 
an  eighth  of  an  inch  In  diameter,  allows  a  little  of  the  flaming 
charge  to  shoot  into  the  next  cylinder,  whose  charge  is  ready 
for  firing.  Tills  operation  repeats  itself  in  the  next  cylinder 
and  so  on,  doing  all  of  the  firing  and  dispensing  with  (he  use 
or  need  of  any  electrical  appliaiicos.     Tho  coniparalivoly   few 
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parts  of  the  L.  A.  W.  motor  make  its  care  very  easy.  Fewer 
adjustments  are  necessary  and  there  is  less  danger  of  break- 
downs— a  point  sought  for  by  aviators.  One  example  of  this 
feature  is  shown  by  the  absence  of  the  fly-w-heel,  the  entire 
cylinder  casting  taking  its  place  and  satisfactorily  doing  the 
work. 

The  fact  that  this  motor  wii;  run  in  any  position  is  ad- 
vantageous to  aeroplane  use.  As  shown  mounted  on  trun- 
nions at  the  front  of  the  Page-Light  aeroplane,  it  illustrates 
the  value  of  this  point,  which  Is  made  use  of  in  manipulating 
the  machine.  Referring  to  Fig.  2  which  illustrates  the  system 
used  in  elevating  or  lowering  the  bi-plane,  if  the  aviator 
wishes  to  rise  to  a  higher  level,  he  pushes  the  steering  wheel 
from  him;  this  tilts  the  propeller  upwards  and  at  the  same 
time  throws  the  elevating  rudder 
down  in  front.  For  lowering  the  bi- 
plane the  process  is  vice  versa. 

It  is  claimed  that  the  motor  will 
run  on  alcohol,  kerosene,  benzol  or 
crude  oil  as  well  as  on  gas  or  gaso- 
line, or  in  fact  any  combustible  mix- 
ture. The  elimination  of  most  of  the 
packing  required  on  the  ordinary 
gas  engine  at  cylinder  heads,  intake 
and  exhaust  fittings,  etc.,  is  com- 
mendable. The  annular  ball  bearings 
used  at  all  of  the  principal  working 
points  keep  down  the  friction  and 
lessen  the  wear  and  tear  on  the 
motor. 

The  makers  of  this  new  gas  motor 
are  L.  A.  W.  Motors  Company,  539 
Howard  Building,  Providence,  Rhode 
Island.  At  Providence  this  company 
has  the  first  aeroplane  factory  in 
Xew  England  and  the  third  one  to  be  established  in  America. 
The  company  is  prepared  to  give  positive  dates  for  delivery 
of  rotary  gas  motors  of  30,  40,  50,  70  and  100  horsepower  to 
be  used  for  any  purpose. 


HBRSCHEL  PALL  INCREASER  FOR 
HYDRAULIC  TURBINES"" 

One  of  the  difficulties  which  have  to  be  reckoned  with  in 
installing  turbines  is  that  of  the  loss  of  head  during  high 
water.  This  condition  always  sfems  paradoxical  to  any  one 
who  is  not  familiar  with  the  conditions,  but  it  is  easily  ex- 
plained. When  a  stream  arises  during  a  flood,  the  height  of 
the  water  over  the  crest  of  the  dam  increases  as  a  rule  con- 
siderably less  than  the  rise  In  height  of  the  back  water  below 
the  dam,  so  that  the  difference  in  levels  is  less  than  during 
the  normal  flow.  This  more  rapid  rise  of  the  back  water  is 
due,  of  course,  to  the  fact  that  the  lower  channel  Is  almost 
invariably  restricted,  while  the  discharge  of  the  dam  itself 
is  purposely  made  ample  in  area,  so  that  a  large  increase 
in  the  volume  of  water  makes  comparatively  little  change  in 
level. 

The  loss  of  head  during  high  water  has  been  at  times  so 
serious  as  to  render  tne  plant  practically  useless.  It  has  usually 
been  avoided  by  installing  additional  waterwheel  units;  or 
sometimes,  in  the  case  of  hydro-electric  plants,  by  furnish- 
ing an  extra  wheel  on  each  generator  shaft.  These  additional 
turbines  make  up  for  the  loss  of  power  due  to  the  loss  of  head 
by  employing  more  of  the  water  going  to  waste  over  the  dam. 
The  disadvantage  of  the  construction  is.  bf  course,  the  in- 
creased cost  of  wheels,  gates,  governors,  water  passages,  gen- 
erators, etc.,  required. 

Mr.  Clemens  Herschel,  the  designer  of  the  Venturi  tube 
water  meter,  has  devised  a  very  simple  and  inexpensive 
method  of  overcoming  the  back  water  diflSculty.  This  method 
employs  a  principle  parallel  with  that  on  which  the  Venturi 
meter  operates.  It  consists  in  effect  of  an  apparatus  similar 
to  the  well-known  steam  ejector  for  lifting  liquids,  but  built 
on  a  large  scale,  and  operated  by  water  instead  of  by  steam. 
It  is  applied  to  the  discharge  chamber  to  lower  the  head  in 
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the  chamber  below  the  level  of  the  back  water  in  the  tail 
race.  An  application  of  this  device  is  shown  in  the  accom- 
panying engraving. 

In  this  particular  installation  the  high  and  low  water  ele- 
vations above  the  datum  line,  give,  as  may  be  seen,  a  head  of 
la  feet  for  low  water,  and  of  3  feet  only  for  high  water.  The 
intake  is  shown  at  A.  Two  double  turbines  of  the  submerged 
type  are  used  for  each  generator,  discharging  into  chamber  G 
and  out  through  the  perforations  in  pipe  D  into  the  tail  race 
at  F.  During  low  water  the  gate  in  tube  D,  operated  by  hand- 
wheel  G,  is  closed. 

When,  how'ever,  the  head  is  so  much  increased  as  to  lower 
the  capacity  of  the  station  below  that  required,  gate  G  is 
opened,  permitting  the  water  to  flow  through  into  tube  D.  and 


LO.V  WATER 
EL.  115. 


J/af/iiMfry,.V.r, 


Water  Power  Station  Fitted  ■with  a  Hydraulic  Ejector  for  Lo^pering  Head  in  Discbarge 
Chamber  below  Back-water,  during  High  "Water 


out  into  F.  This  tube,  it  will  be  seen,  has  a  constricted 
throat  at  E.  which  increases  the  velocity  of  the  water  at  this 
point  above  that  due  to  the  head.  This  velocity  the  water 
retains  in  passing  through  the  enlarging  sections  at  D  and 
beyond.  This  condition  results  in  lowering  the  pi'essure  in 
D  below  that  due  to  the  height  of  the  back  water,  and  as 
this  tube  is  perforated  all  around,  this  lower  pressure  draws 
in  the  water  from  C,  whose  head  is  also  lowered,  increasing 
the  effective  head  under  which  the  wheels  work.  The  whole 
discharge  of  both  ejector  and  wheels  is.  of  course,  through 
tube  D  into  the  tail  race  at  F. 

In  the  case  of  a  plant  on  which  Mr.  Herschel  recently  made 
estimates,  it  was  concluded  that  with  the  usual  arrangement 
of  surplus  turbines  an  expenditure  of  ?200.500  would  have 
been  required.  By  the  use  of  the  fall  increaser  this  could 
have  been  reduced  to  $150,000  or  $175,000  depending  on 
whether  the  submerged,  or  the  siphon  type  arrangement  was 
used  for  the  wheel. 

*     *     * 

In  the  March,  1909,  issue  of  Machixery,  engineering  edi- 
tion, the  profit-sharing  scheme  of  Sir  Christopher  Furness  of 
the  Middletown  Ship  Building  Yard,  England,  was  men- 
tioned. The  first  dividends  under  the  new  system  have  now 
been  declared,  and  it  appears  that  the  method  employed  is 
very  profitable  both  to  the  employers  and  employes.  The 
employes  pay  for  their  stock  at  regular  par  value,  so  that 
their  participation  is  in  the  form  of  actual  dividends  rather 
than  profit-sharing  in  the  ordinary  sense  of  that  term.  For 
the  first  year  the  regular  stockholders,  according  to  the  rules 
of  the  agreement,  received  ten  per  cent  on  their  invested 
capital,  while  the  employes  received  nine  per  cent  on  their 
investment.  It  is  a  little  difficult  to  see  the  justice  in  mak- 
ing the  employes  receive  less  on  their  investment  than  the 
stockholders,  except  that  this  method  of  declaring  dividends 
was  made  part  of  the  agreement  under  which  the  employes 
were  permitted  to  acquire  stock.  Nevertheless,  it  must  be 
admitted  that  the  scheme  has  proved  highly  beneficial  both  to 
employes  and  employers  and  that  the  waste  incident  to 
strikes  and  lock-outs  has  been  avoided.  The  Idea  of  making 
the  workers  partners  in  the  business  also  deserves  commenda- 
tion. 
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MACHINING   GAS   ENGINE  FLYWHEELS, 
CYLINDERS   AND   BEDS* 


PRACTICE   OF  THE  FOOS   GAS  ENGINE  CO. 
By  BTHAN   VIALLt 

Like  many  of  tlio  big  manufacturing  concerns,  there  is  notli- 
ing  very  startling  about  the  shop  practice  of  the  Foos  Gas 
Engine  Co.,  Springfield,  Ohio,  yet  it  Is  far  In  advance  of  the 
majority  of  similar  shops  in  quantity,  finish  and  economical 
production  of  its  output.  This  firm  builds  all  sizes  of  engines 
from  2  to  flOO  horsepower,  and  the  methods  used  in  handling 
the  larger  and  less-called-for  castings  are  necessarily  different 
from  those  employed  on  the  class  of  engines  which  are  built 
in  lots  of  one  hundred  or  more  at  a  time.  As,  it  is  the  usual 
shop  practice  that  interests  us  the  most,  but  a  glance  will 
be  given  toward  the  large  sizes,  while  the  medium  sizes  will 
be  considered   in   detail.    Taking   up   in   order   the   parts  as 


Fig-.  1.     First  Operation  on  a  Flywheel     Turning  the    Rim  In  a 
Vertical  Boring  Mill 


Piolshlnsr  the  Opposite  Side  of  the  'WTieel,  which  ia 
centered  by  a  Plug  in  the  Table 

enumerated  in  the  title,  we  first  turn  our  attention  to  the 
flywheels. 

Machining-  Flywheels 
After  coming  from  the  foundry,  the  solid  flywheels  are 
cleaned  of  sand  and  carefully  looked  over  for  cracks  or  flaws, 
and  any  unsightly  or  unusual  lumps  of  metal  arc  carefully 
removed.  The  casting  is  then  placed  on  a  Bullard  turret-head 
boring  mill,  the  table  of  which  is  fitted  with  four  independent 
chuck  jaws,  and  chucked  central,  the  jaws  coming  in  contact 
with  the  inside  of  the  rim.  Two  of  the  jaws  are  in  contact 
with  two  of  the  spokes,  to  prevent  slippage  while  taking  the 
rim  cut.  The  first  operation  is  to  true  the  outside  of  the  rim 
as  shown  in  Fig.  1,  and  the  next  to  surface  off  the  edge  and 

.  *■['<"■  ^nddltlonal  Information  relating  to  sas  engine  manufacture, 
sec  the  following  artli-lps  pr.vlouslj-  published  In  Machinkbv  :  "Making 
Accunito  .\ulcimohll,.  Ungln.'  I'lslons"  ;  "Aulomolille  Factoi-y  Practice" 
January.  I!)I0:  ■■■|-(,  J),.|,.iriiliH'  Size  of  Oas  and  oil  Engine  Cvllnders"  : 
Oas  I'.iiKliic  Camslniri  Krysi'iitlng  Fixture,"  Fcliruary.  liioo ;  "De- 
lonT,  ,.?.  ""'  '^'■'"■'1  «-:onipies.slnn  In  a  Small  (ia.s  Engine,"  August, 
nV  .  '•  ..','""  '■■n«'"''  Valves,"  October,  ]1)08;  "The  Manufacture  of 
nston  Rings,  .lune.  mOi);  "Aulomoblle  Engine  Rullding  In  a  Steam 
*.nglne  I'Innt.  April,  1007;  "I'Vii-mnlas  for  (Jus  lOnglne  Crankshafts" 
iSJIq*""?!!, '""**;  '"'y'  •"■«'«"  "I"  SpilngR  for  (Jas  Engine  Valves,"  May, 
1H08:  Formulas  for  (!aH  Engine  Fly-wheels,"  August,  I'JQ-. 
T  Auoclatc  Editor  of  Maciiinbry. 


side;  the  hub  is  then  finished  on  the  outside  and  the  hole 
bored  and  reamed  as  in  Fig.  2.  After  all  of  one  lot  of  fly- 
wheels have  been  flnlshed  in  this  way,  a  plug  which  exactly 
fits  the  reamed  center  hole,  ts  placed  in  the  center  of  the  table, 
the  flywheels  are  placed  over  (his  plug  and  the  other  side  Is 
surfaced  off  as  shown  in  Fig.  3.  This  engraving  also  shows 
the  hooks  used  on  the  air  hoist  to  handle  the  wheels.  From 
the  boring  mill  the  flywheels  go  to  a  Baker  Bros,  keyseating 
machine,  Fig.  4,  and  the  keyways  are  worked  out.  The  fly- 
wheels having  split  hubs  are  worked  up  in  practically  the 
same  way,  except  that  only  the  ends,  and  not  the  barrel  of 
the  hub,  are  finished. 

Various  Operations  on  the  Cylinders 

The  first  thing  done  with  a  cylinder  by  a  machinist,  is  to 

insert  pieces  of  wood  like  A,  Fig.  5,  in  each  end  and  mark 

approximate  centers  on  them  to  line  up  by.     The  cylinder  is 

then  placed  on  the  adjustable  V's,  B  and  C,  on  a  Pratt  &  Whit- 
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Fig.  2.    The  Hub  Machined  on  the  Outside  and  the  Center 
Hole  Bored  and  Beamed 


Pig.  4. 


Cuttlnff  the  Keyway  in  a  Flywheel 
of  the  Split-hub  Type 


ney  double  spindle  mill,  with  one  end  braced  against  the  angle 
plate  D,  and  strapped  down  as  shown.  A  surface  gage  is  used 
on  the  centers  just  described,  to  get  the  cylinders  in  the 
proper  position.  The  cylinder  ways  E,  on  each  side  of  the 
casting  are  now  milled  on  the  edges  and  bottoms.  After  the 
entire  lot  has  been  milled  in  this  way,  the  special  vise  A, 
Fig.  6,  is  placed  on  the  same  machine,  the  small  milling  cut- 
ters are  removed  and  the  cylinder  is  turned  end  for  end  and 
is  clamped  in  the  jaws  of  the  vise  by  the  ways  just  milled; 
the  inlet  and  exhaust  box  pads  B  are  then  surfaced  off.  Next 
the  cylinders  are  placed  in  a  Barrett  horizontal  boring  mill. 
Fig.  7,  on  the  supports  A.  being  located  by  tlie  cylinder  ways, 
as  in  the  last  operation;  they  are  then  rough  bored,  faced 
on  each  end,  counterbored  and  the  head  end  grooved  for  the 
packing. 

The  machine  shown  in  the  engraving,  has  been  fitted  with 
an  alarm  bell  on  the  turning  head  so  that  the  operator  can 
run  several  machines  without  danger  of  smashing  his  tools, 
the  bell  being  so  set  as  to  ring  a  minute  or  so  previous  to 
the  end  of  the  cut.  The  last  three  engravings  also  show  the 
hoist  hooks  used  to  handle  the  cylinders,  one  hook  being  in- 
serted in  each  end. 
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Tig.  5.    Millingr  Bottom  and  Side  of  Cylinder  Ways  on  Double-head 
Milling  Machine 


Fig.  6.    Surfacing  Inlet  and  Exhaust 
Box  Pads 
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Fig.  7.    Rough  Boring  a  Cylinder  on  a  Horizontal  Machine 


Fig.  8.     Surfacing  the  Bottom  and  One  Edge  of  the  Bed 


Fig.  9.    Finishing  the  Bore  of  a  Tested 
Cylinder 


Fig.  lO.    Cylinder  Moiinted  in  Indexing  Jig  in  which  the  Various 
Holes  are  drilled  and  tapped 


Fig.  U.     Dnll.n^-  .ii.d  Tai..plii^'  :/,<'or..'it!or.  Relief  Valve  and  Water 
Pipe  Holes  aud  C'ounterboring  Bolt  Holes 


Fig.  12.     Drilling  and    Il.;_i!.  i  t 


Hid  Exhaust 
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Pig.  13.    Detail  of  a  614  by  8  Gas  Engine  Cylinder 


As  soon  as  the  cylinders  leave  the  horizontal  boring  mill, 
rlioy  are  taken  to  the  testing  room  where  the  water  jackets 
are  subjected  to  cold  water  pressure  to  detect  flaws  or  leaks, 
the  openings  in  the  end  of  the  cylinders  being  stopped  up  by 
rubber  pads  like  A  and  B,  Fig.  14,  which  are  held  down  by  a 
ring  and  clamp.  The  side  oi)ening  is  also  covered  up  as  at  G, 
and  water  is  admitted  through  the  pipe  D  which  runs  down 
through  one  of  the  rubber  pads  and  opens  into  the  cylinder 
jacket.  If  the  cylinders  prove  sound  they  are  again  placed 
in  a  Barrett  horizontal  mill  and  finish  bored  to  exact  size, 
as  in  Fig.  9,  little  time  being  needed  for  cylinders  of  this 
shape  to  "season,"  as  the  testing  with  cold  water  effectually 
cools  them. 

The  holes  in  the  cylinder-ways  are  drilled  and  the  lower 
water  pipe  hole  drilled  and  tapped,  on  a  Bickford  radial  drill 
press,  using  the  fixture  shown  in  Fig.  10.  Next  the  cylinder 
is  indexed  half  a  turn  and  the  holes  for  the  lubricator,  water 
pipe  and  relief  valve  are  drilled  and  tapped  and  the  cylinder- 
way  holes  counterbored  as  at  A,  Fig.  11.  Following  this,  the 
inlet  and  exhaust  box  pads  are  drilled  and  tapped  as  shown 
in  Fig.  12,  the  drill  bushings  being  placed  in  a  "trap  door" 
which  is  lifted  up  out  of  the  way  during  the  tapping  opera- 


Fig.  14.    The  First  Cold  Water  Pressure  Test 
after  Rough  Boring 


Fig.  15.     Drilling  and  Tapping  the  Cylinder 
Head  Stud  Holes 


Fig.  16.    The  Final  Cold  Water  Test  of  the 
Finished  Cylinder 


M,uliin,'ri,.\.y. 


Fig    17      Plan  and  Flovatlona  of  a  Bod  for  8  3  4  by  14  Oas  Engine 
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Fig.  5.    MllUngr  Bottom  and  Side  of  Cylinder  Ways  on  Double-head 
Milling  Machine 


Fig.  6.     Surfacing  Inlet  and  Exhaust 
Box  Pads 
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Fig.  7.     Rough  Boring  a  Cylinder  on  a  Horizontal  Machine 


Fig.  8.    Surfacing  the  Bottom  and  One  Edge  of  the  Bed 


Fig.  9.    Finishing  the  Bore  of  a  Tested 
Cylinder 


Fig.  lO.    Cylinder  Mounted  in  Index^ut:    iit;  lu  which  the  Various 
Holes  are  drilled  and  tapped 


Fig.  11.     Drill-.i.g  ;ii:,d  Tapplnt:   :    :..i,.  .i:.,r.  Relief  Valve  and  V^'ater 
Pipe  Holes  and  Counterbonng  Bolt  Holes 


Fig.  12.     Drilling  and  Tapping  Inlet  and  Exhaust 
Bos  Pads 
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Fig.  13.    Detail  of  a  6  1/4  by  8  Gas  Engine  CyUnder 


As  soon  as  the  cylinders  leave  the  horizontal  boring  mill, 
rhey  are  taken  to  the  testing  room  where  the  water  jackets 
are  subjected  to  cold  water  pressure  to  detect  flaws  or  leaks, 
the  openings  in  the  end  of  the  cylinders  being  stopped  up  by 
rubber  pads  like  A  and  B,  Fig.  H,  which  are  held  down  by  a 
ring  and  clamp.  The  side  opening  is  also  covered  up  as  at  C, 
and  water  is  admitted  through  the  pipe  B  which  runs  down 
through  one  of  the  rubber  pads  and  opens  Into  the  cylinder 
jacket.  If  the  cylinders  prove  sound  they  arc  again  placed 
in  a  Barrett  horizontal  mill  and  finish  bored  to  exact  size, 
as  in  Fig.  9,  little  time  being  needed  for  cylinders  of  this 
shape  to  "season,"  as  the  testing  with  cold  water  effectually 
cools  them. 

The  holes  in  the  cylinder-ways  are  drilled  and  the  lower 
water  pipe  hole  drilled  and  tapped,  on  a  Bickford  radial  drill 
press,  using  the  fixture  shown  in  Fig.  10.  Next  the  cylinder 
Is  indexed  half  a  turn  and  the  holes  for  the  lubricator,  water 
pipe  and  relief  valve  are  drilled  and  tapped  and  the  cylinder- 
way  holes  counterbored  as  at  A,  Fig.  11.  Following  this,  the 
inlet  and  exhaust  box  pads  are  drilled  and  tapped  as  shown 
in  Fig.  12,  the  drill  bushings  being  placed  in  a  "trap  door" 
which  is  lifted  up  out  of  the  way  during  the  tapping  opera- 


Fig.  14.    The  First  Cold  Water  Pressure  Test 
after  Rough  Boring 


Fig.  15.     Drilling  and  Tapping  the  Cylinder 
Head  Stud  Holes 


Fig.  16.    The  Final  Cold  Water  Test  of  the 
FlnlBhed  Cylinder 


C.  L.OF  CYLINDER 


I  J«0dl7ii.ri/,.V.y. 


Klg    17      flan  unci   Mlovntlons  or  a  Bod  for  B  3  4  by  1-1  Gas  Engine 
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Flgr.  18.     Milling-  the  Cylinder  "Ways  on  the  Bed 


Fig.  19.    Milling  the  Side  Pads  on  the  Bed 


Fig.  20.    Planing  the  Pillow  Blocks.  Gear  Brackets  and  Governor  Pads 
with  an  Open  Side  Planer 


Fig.  21.     Drtlling  and  Reaming  Side  Holes  In  Small  Bed,  which  la 
mounted  on  a  Universal  Fixture 


Pig.  22.    Universal  Fixture  Set  for  Drilling  Top  of  Bed 


Fig.  23.     Fixture  and  Bed  inclined  for  Drilling  Bearing-cap  Holes 
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Fig.  24.    Drilling  and  Tapping  the  Rocksbaft-cap  Holes 


Fig.  25.     Boring  and  Reaming  Main  Bearings  on  a  Standard  Bed 
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tlon;  the  scheme  Is  more  plainly  shown  at  A.  Pig.  10.  After 
all  the  side  holes  are  llnlshod,  the  cylinder  is  strapped  to  an 
angle-plate  as  in  Fig.  15,  and,  using  the  ring  drilling  jig  A, 


Mactilnlngr  the  Bed 
Like  the  cylinder  work,  a  number  of  the  operations  on  the 
beds  are  milling  operations,  and  in  Fig.  8  Is  shown  an  Inger- 
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Fig.  26.    Pile  of  Standard  Beda  ready  for  the  Asaembllng  Department  Pig.  27.    AssembHng  the  Pooa  Gas  Engine 

the  holes  for  the  cylinder  head  are  drilled;   then  by  remov-  soil  mill  at  work  on  the  bottom  of  a  bed,  one  side  and  two 

ing  the  jig  the  holes  are  easily  tapped.     Finally,  after  all  the  surfacing  mills  being  used.     The  side  mill  machines  one  edge 

pads   on   the   cylinder   have   been   finished   and   all   the   holes  which   simplifies   the   subsequent  setting   of   the   bed   for   the 
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Fig    28.    Drilling,  Reanilng'and  Tapping  Fixture 
for  Small  One-piece  Bed  and  Cylinder 


Fig.  29.    Fixture  Indexed  for  Drilling 
Bearing-cap  Holes 


Fig.  30.    Casting  in  Position  for  Drilling 
Cylinder  Stud  Holes 


have  been  drilled  and  tapped,  it  is  given  another  cold  water  various  operations.     The  beds  while  being  milled  as  shown, 

pressure  test  as  in  Fig  16.    It  is  then  ready  for  the  assembling  are  held  up  and  located  by  several  angle-plate  jacks  and  stops 

department.  so  that  after  one  bed  is  correctly  set,  it  is  comparatively  easy 

In  order  to  make  the  foregoing  operations  and  tests  clearer  to   set  the  others   to  be  machined.     When  the  beds  have  all 


Fig.  31.     A  13  1    2-  by  2i-iuch   Fooo 
Oas  Engin* 


to  those  not  familiar  with  the  construction  of  this  type  of 
cylinder,  it  la  shown  in  detail  In  Fig.  13,  and  the  bed  is  simi- 
larly  shown    in   Fig.   17. 


Fig.  32.    L,aylDg-OQt  a  l&O-horsepower  Fnglu«  Bed  on  an 
8-  by  12-foot  SurfUce-plate 

been  finished,  the  jacks  and  other  fixtures  are  taken  oft  and 
the  bed  la  set  on  as  shown  In  Fig.  18.  The  milling  cutters 
are  changed   to  two  surfacing  and   two   side-mills  whlcU   are 
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used  to  finish  the  outside  and  top  of  the  cylinder  pads  as 
shown.  Next  the  surfacing  and  large  side  mills  are  removed 
and  an  inserted  tooth  side-mill  put  in;  the  engine  bed  is 
then  turned  end,  for  end,  as  in  Fig.  19,  and  the  pads  A,  B,  C, 
D.  and  one  which  is  back  of  the  cutter,  are  surfaced  off. 

The  next  is  a  planing  operation  in  which  the  beds  are 
placed  in  gangs  on  an  American  Foundry  and  Machine  Co. 
open-side  planer,  Fig.  20,  and  the  surfaces  for  the  main  bear- 
ing caps,  gear  bracket  and  governor  pads  finished. 

The  drilling  and  tapping  operations  on  beds  that  are  not 
too  heavy,  are  done  with  a  Bickford  radial  drill,  while  the 
bed  is  clamped  to  the  adjustable  table  of  a  special  fixture. 
Fig.  21.  In  using  the  fixture,  the  table  is  set  as  shown,  and 
the  side  holes  drilled  and  reamed;  next  the  jig-plate  is  re- 
moved and  the  table  is  turned,  so  that  the  top  of  the  bed  is 
uppermost,  as  in  Fig.  22.  The  table  is  locked  by  the  catch 
shown  more  clearly  at  A  and  B,  in  the  preceding  engraving. 


azQ .. 


Fig.  33.     P.;ii;;:ig  .^lue  Plate  Pads  of  Large  Vertical  Bed 

While  in  this  position,  the  governor,  gear-ljracket  and  cylin- 
der-way pads  are  drilled  and  tapped,  using  the  jig-plate  as 
shown;  now  the  table  is  tilted  as  in  Fig.  23  and  the  main 
bearing  cap  holes  are  drilled  and  tapped.  The  jig-plate  is 
then  removed  and  the  one  shown  in  Fig.  24  is  put  in  its  place 
and  the  rocker  shaft  cap  holes  are  drilled  and  tapped.  The 
set-screw  holes  at  A  and  B  are  also  drilled  at  this  setting, 
Uging  the  small  jig  shown  at  C.  The  bed  is  now  removed  from 
the  drilling  fixture,  the  bearing  caps  fitted  on  and  bored  out, 
faced,  counterbored  and  reamed,  on  a  horizontal  boring  mill 
as  shown  in  Fig.  25.  The  main  bearing  reaming  is  done 
with  the  double  adjustable-reamer  A,  and  the  floating  driver 


Fig.  34.    Planing  tlie  End  Pads  on  Vertical  Bed 

B.  After  this  the  brass  bearing-bushings,  which  have  been 
finished  in  the  usual  way,  are  fitted,  and  the  beds  are  stacked 
up  as  in  Fig.  26,  ready  for  assembling. 

In  Fig.  27  is  shown  a  bed  with  the  cylinder  in  place  and 
partly  bolted  down,  the  main  bearing  caps  and  bushings  in 
place  and  the  rocker  shaft,  arms  and  caps  assembled,  while 
in  Fig.  31  is  shown  a  complete  engine  ready  for  shipment. 

Some  of  the  two  horsepower  engines  have  the  cylinders 
cast  in  one  piece  with  the  bed  and  are  drilled,  and  the  neces- 
sary reaming  and  tapping  done  in  a  universal  fixture;  all  of 
this   work    is    done,    as    in   the    previously   described    fixture. 


without  removal,  the  various  positions  being  obtained  by 
means  of  index  pins  or  stops.  The  first  position  of  the  cast- 
ing is  shown  in  Fig.  2S,  the  second  in  Fig.  29  and  a  third  in 
Fig.  30.  There  is  one  difference  between  this  fixture  and  the 
one  shown  in  Figs.  21  to  24,  and  that  is  that  the  drilling  jig- 


Fig.  35.    Boring  Cranksbaft  Bearing  Holes  in  a  Horizontal  Boring  Mill 

plates  are,  for  the  most  part,  fastened  to  the  fixture  itself 
and  so  arranged,  either  by  being  hinged  or  otherwise,  as  to 
be  shifted  for  tapping  or  the  removal  or  replacing  of  the  cast- 
ing. This  is  possible  owing  to  the  comparative  lightness  of 
the  casting,  and  the  consequent  lighter  drilling-plates. 

As  stated  at  the  beginning  of  this  article,  the  large  cast- 
ings for  engines  above  what  might  be  classed  as  "commercial 
sizes,"  must  be  handled  for  the  most  part,  as  individual  ma- 
chining jobs,  no  "put  in  a  hopper  and  grind  'em  out"  methods 


Pig.  36.     Conical  Centers  used  to  hold  Large  Vertical  Cylinders 
vphen  Drilling  and  Tapping 

being  practical;  so  in  order  to  make  this  point  clearer,  a  few 
examples  taken  from  the  routing  of  a  150  H.  P.  vertical 
engine-bed  will  be  given.  Fig.  32  shows  one  of  these  beds 
placed  on  a  huge  surface-plate  to  be  laid  off.  The  surface- 
plate  shown  is  one  of  the  largest  in  use,  being  8  by  12  feet, 
and  it  was  made  expressly  for  the  Foos  Gas  Engine  Com- 
pany. The  illustration  also  shows  the  surface  gages,  squares 
and  angle-plates  used  in  the  work  of  laying  off  and  marking 
the  positions  for  the  drilled  holes  and  other  work.  From 
the  surface-plate,  the  bed  goes  to  the  Cincinnati  planer.  Fig. 
33,  and  the  surfaces  for  the  side-plates  are  finished  as  shown. 
The  casting  is  then  turned  crosswise  of  the  bed  and  the  pads 
A  and  B,  Fig.  34,  finished.  This  engraving  also  shows  the 
side  of  the  bed  opposite  the  one  shown  in  Fig.  33.  After 
planing,  the  holes  for  the  crankshaft  bearings  are  bored 
out  on  a  Detrick  &  Harvey  horizontal  boring  mill.  Fig.  35. 
Cylinders  for  the  vertical  type  of  engine  have  the  side 
holes  drilled  and  tapped  while  held  in  the  fixture  shown  in 
Fig.  36,  w^hich  consists  of  two  large  centers  which  fit  into  the 
ends  of  the  cylinder  and  are  adjustable  for  various  lengths. 
The  shaft  on  which  the  centers  are  placed,  is  supported  on 
two  V's  across  the  top  of  which  are  clamping  straps  that 
make  the  setting  of  the  cylinder  easy.  These  locking  straps 
are  supplemented  by  small  jacks  used  to  keep  the  cylinder 
solidly  in  place  while  drilling  or  tapping  large  holes. 
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FIXTURES  FOR  MACHINING  ECCENTRIC 
PISTON  RINGS* 

By   O.  T.   SCHABPBRt 

Ki'om  time  to  time  In  the  dlflVront  tochnlcal  papers  there 
has  been  considmablo  coninu'tit  on  automobile  engines  and 
their  manufacture,  but  none  of  the  writers  lias  solved  the 
question  of  how  to  make  perfect  eccentric  rings  and  it  seems 
as  though  there  are  very  few  manufacturers  of  these  engines 
who  can  turn  out  perfect  rings  at  a  minimum  cost. 

A  piston  ring  is  a  very  important  part  of  a  gasoline  or  gas 
engine,  particularly  on  engines  of  the  present  day,  as  con- 
siderable compression  Is  carried  In  the  cylinders.  We  all 
know  what  a  defective  ring  moans — a  loss  of  compression, 
which  naturally  means  a  loss  of  power — therefore  It  Is  essen- 
tial to  have  the  ring  as  nearly  perfect  as  it  can  be  made. 

For  a  number  of  years  It  was  the  practice  of  many  promin- 
ent manufacturers  to  put  their  rings  through  some  fifteen 
operations;  they  even  -went  as  far  as  to, grind  the  rings, 
which  is  a  very  expensive  method.  With  the  fixtures  shown 
herewith,  the  grinding  and  quite  a  few  other  operations  are 
eliminated  and  the  cost  of  the  rings  reduced  50  per  cent, 
which  is  more  than  the  cost  of  these  simple  fixtures. 

By  referring  to  the  fixtures  shown  it  can  be  seen  that  they 


oft  1/Gl   inch  full  of  the  required  width,  the  sixty-fourth  be- 
ing allowed  to  true  up  the  ring  after  It  Is  slotted. 

After  the  rings  are  cut  off,  they  are  clamped  on  a  6-lnch 
faceplate,  which  is  recessed  to  centralize  the  ring;  they  are 
then  slotted  In  a  hand  miller,  a  spacing  collar  being  used  to 
space  the  saws.  In  slotting,  a  sixty-fourth  should  be  allowed 
for  filing  the  slots  to  the  required  opening.  After  this  opera- 
tion Is  completed,  the  rings  are  placed  In  the  fixture  shown 
in  Fig.  3  and  faced  to  the  required  width.  By  using  this  fix- 
ture, the  rings  will  vary  but  a  few  thousandths  in  width. 
The  hub  A  is  made  to  fit  the  lathe  spindle.  The  diameter  d 
of  ring  R  should  be  0.001  inch  larger  than  the  outside  diam- 
eter of  the  packing  ring.  Ring  K  should  have  four  1/16-inch 
slots  cut  Into  It  to  give  it  the  necessary  compression  to  grip 
the  rings  when  the  nut  B  is  turned.  The  nut  and  ring  li 
are  tapered  to  get  the  action  of  a  spring  chuck.  The  nut  is 
also  knurled  to  permit  the  fixture  to  be  used  without  the 
aid  of  any  wrenches,  making  this  operation  quick  and  simple. 
The  packing  ring  is  placed  In  the  fixture,  the  nut  tightened 
and  a  very  light  cut  taken  off  the  ring — just  enough  to  true 
it  up;  it  is  then  reversed  in  the  fixture  and  faced  off  flush 
with  the  side  of  the  fixture.  This  should  be  done  with  a 
sharp-pointed  tool  and  at  high  speed  to  get  the  best  results. 
After  this  operation   is  completed,  the  rings  are   put  in  the 


Cj|'_ 


rf 

■f" 

1 

li. 
o 

q: 

< 

I 

-I- 

1- 

<-to 

=c: 

* 

_tv_,. 

ECCENTRIC  PISTON  RING 


Fig.l 

DOTTED  LINES  SHOW  PART  OF  RING 

WHICH  DOES  NOT  BEAR  ON  CYLINDER 

WALL  WHEN  RING  IS  IMPERFECT 


RINGS  ASSEMBLED  FOR  EINISHING 


Fixtures  for  MachlnlD£r  Eccentric  Piaton  Rings 


are  not  as  elaborate  as  one  might  judge  they  ought  to  be,  to 
produce  an  accurate  ring.  The  secret  of  a  perfect  ring  is  to 
eliminate  the  hump,  which  presents  itself  at  the  slot  when 
the  ring  is  slotted  and  ready  to  put  into  the  cylinder.  A  ring 
with  this  shape  will  only  bear  on  two  high  spots,  as  shown 
in  Fig.  1,  where  the  dotted  lines  indicate  the  part  of  the  ring 
which  does  not  hear  on  the  cylinder  wall  when  the  ring  is 
imperfect. 

It  can  easily  be  ascertained  if  the  piston  rings  have  a  good 
bearing  at  all  points  by  placing  them  in  the  piston  and  the 
piston  in  the  cylinder  and  working  it  up  and  down,  slightly 
revolving  it  at  the  same  time.  Before  inserting  the  piston  a 
little  oil  should  be  added  to  the  cylinder  wall.  If  a  ring 
shows  excessive  wear  on  two  points,  it  is  evident  that  it  is 
not  perfect  and  should  it  be  used  in  this  shape,  it  would 
mean  a  loss  of  compression  and  consequently  a  loss  of  power, 
as  previously  stated. 

Since  the  writer  has  been  making  rings  with  the  fixtures 
described  in  this  article,  he  has  been  getting  considerable 
more  power  from  engines  on  the  test  block,  which  shows  the 
value  of  perfect  rings. 

The  first  operation  on  the  rings  is  to  turn  the  outside  di- 
ameter of  the  blank  eccentric,  allowing  1/32  inch  for  finish- 
ing.   When  the  Inside  diameter  is  finished,  the  rings  are  cut 


•  For  additional  Informntlon  on  Uio  mnnnfactui'p  of  piston  rings 
see  the  followlnB  artlclrs  previously  pulillshcd  in  Maciiinhuv  :  Mnklng 
Piston  I'ncking  Rlncs ;  Fncoplnin  for  I'Veentric  Piston  IlinKs,  Ootober. 
tnot):  MiildnK  rislon  Ulncs.  Novcinbcr.  1908:  The  Manufnctiirc  ot 
Piston  KlnKS,  .Tiini\  1009.  !\nd  otlior  articles  tlierc  referred  to. 

t  Address:     4217  N.  Ninth  St.,  St.  Louis,  Mo. 


sleeve  S  (shown  in  Fig.  2)  which  can  be  made  to  hold  from  one 
to  five  rings,  but  the  writer  has  found  it  best  to  make  the  fix- 
ture take  three  rings.  This  sleeve  is  then  placed  over  the  man- 
drel M  (Fig.  4),  as  indicated  by  the  dotted  lines,  and  the  plate 
P  is  clamped  against  the  rings  as  shown,  with  a  one-inclj  bolt. 
The  sleeve  S,  which  served  to  set  the  rings  concentric  with 
the  mandrel,  is  then  removed.  The  taper  shank  of  the  man- 
drel is  next  inserted  in  the  lathe  spindle,  and  the  rings  are 
finished  to  the  proper  diameter. 

«     *     * 

In  a  paper  by  Mr.  W.  H.  A.  Robertson  read  before  the  In- 
stitute of  Metals,  Great  Britain,  a  formula  for  the  pow-er  re- 
quired to  drive  draw  benches  for  the  drawing  of  solid  drawn 
tubes  is  given  as  follows: 

TXAXS  X<t> 

H.P.  = , 

33,000 

in  which  r  =  breaking    stress    of     material     in     pounds    per 
square  inch, 
A  =cross-sectionaI  area  of  metal  in  tube  in  square 

Inches. 
/8  =  speed  of  chain  in  feet  per  minute. 
1^  =  efficiency  of  the  draw  bench. 
This  efficiency  for  a  double-geared  bench  may  be  assumed  to 
be  approximate!}'  65  per  cent  and  for  a  single-geared  bencli  75 
per  cent.     The  formula,  of  course,  Is  an  approximation  only, 
and  it  gives  a  result  which  is  somewhat  in  excess  of  the  actual 
requirements. 
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EXPERIENCES  OF  A  YOUNG  TOOLMAKER* 

By   T.    COVEY 

"Jim,"  said  Mr.  Corbin,  "here  are  about  two  hundred  fillis- 
ter head  screws  that  we  use  for  inserted  tooth  mills  and  other 
work,  and  I  want  the  heads  slotted;  do  them  right  away  as 
we  have  a  job  waiting  now  that  we  are  unable  to  complete 
until  we  get  them."  Jim  took  the  box  of  screws  out  to  the 
bench  and  in  a  half-hearted  way  looked  around  for  a  machine 
to  slot  them  in.  George  was  working  at  a  vise  near,  ancj  Jim 
said  to  him:   "What  do  you  think  of  that  job  for  a  lemon?" 

"Why,  that  job  is  all  right,  especially  for  an  apprentice 
boy,"  said  George.  "You  don't  expect  to  be  given  a  job  at 
making  tools  every  time,  do  you?" 

"I  should  think  he  would  give  me  a  job  that  gave  me  a 
chance  to  learn  something  instead  of  such  work  as  that." 

"You  are  too  particular.  If  you  had  the  grit  to  serve  a  cou- 
ple of  weeks'  apprenticeship  under  the  conditions  as  they  were 
fifteen  years  ago  you  would  think  you  were  in  Heaven  here." 

"Well,  in  my  opinion  this  shop  is  a  poor  likeness  to  that 
place,"  said  Jim  rather  shortly,  as  he  walked  away  to  find  a 
machine.  He  found  a  small  mill  idle  and  putting  on  the  vise 
clamped  one  of  the  screws  in  it,  got  a  saw  which  he  mounted 
on  an  arbor  and  started  to  work.  In  about  an  hour  George 
came  along  and,  joking,  said,  "What!   Not  done  yet?" 

"This  job  will  be  done  in  about  a  week,"  said  Jim.  "I've 
got  eight  slotted  now." 

"Pshaw!    You  can  slot  those  screws  in  half  a  day  and  not 


"Well.  I  am  personally  familiar  only  with  those  in  the 
shop  where  I  served  at  that  time,  and  they  were  different  in 
a  great  many  ways." 

"Tell  me  about  it.     Will  you?" 

"I  have  not  the  time  now,  neither  have  you,  but  if  you  care 
to  eat  your  lunch  with  me  I  might  tell  you  a  few  of  the  things 
that  at  that  time  I  considered  hardships  but  have  since  learned 
were  benefits." 

"Good,"  said  Jim,  "I'll  be  an  interested  listener,"  and  ha 
went  back  to  his  work. 

When  the  whistle  sounded  for  noon,  Jim  stopped  his  work, 
got  his  lunch  basket  and  hunting  up  George  remarked  to 
him,  "Well,  here  I  am." 

"I  see,"  said  George.  "We  will  hunt  up  a  nook  by  ourselves 
where  we  won't  be  interrupted.  Here  is  a  good  place  and  a 
couple  of  seats." 

"Now,  as  I  told  you,  I  can  only  speak  of  my  own  experiences, 
and  while  I  am  inclined  to  think  that  my  lot  was  not  as  pleas- 
ant as  some  more  fortunate,  or  unfortunate,  apprentice  boys 
of  that  period,  I  am  quite  sure  that  lots  of  other  boys  fared 
about  the  same.  Generally  speaking,  a  boy  had  to  have  more 
than  an  ordinary  desire  to  become  a  machinist,  and  a  good 
deal  of  stick-to-it-ive-ness  to  serve  four  years  in  those  days. 

"In  the  first  place,  I  was  raised  on  a  farm,  and  my  parents 
were  poor.  My  capital  when  I  started  out  for  myself  was 
their  training  and  a  district  school  education,  the  three  'R's' 
you  might  say.  When  I  was  18  years  old  an  old  friend  of  my 
father  visited   him,   and  learning  of  my   desire  to  become  a 
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sweat  either.  I  thought  you  said  that  there  was  nothing  for 
you  to  learn  about  that  job.  From  the  way  you  go  about  it  I 
would  say  that  you  never  slotted  a  screw  before." 

"Show  me."  said  Jim. 

"Go  get  a  larger  saw — one  at  least  four  inches  in  diameter, 
then  put  on  the  index  head,  screw  the  chuck  onto  the  spindle, 
and  set  the  knee  so  that  the  center  of  the  index  head  is  the 
same  height  as  the  center  of  the  arbor.  There  is  a  line  marked 
'Center  Line'  here  on  the  slide  for  the  knee.  Raise  the  knee 
to  that  line  and  you  will  be  near  enough.  Then  put  one  of 
your  screws  in  the  chuck,  clamp  it  by  the  body  with  the 
head  resting  against  the  jaws;  set  the  saddle  so  that  the  saw 
comes  in  the  center  of  the  screw,  start  the  machine  and  bring 
the  screw  up  until  the  saw  just  makes  a  mark  on  it,  then  back 
it  away  and  turn  the  index  half  around,  bring  it  up  again 
and  if  the  saw  cuts  in  the  same  place  it's  central,  and  you 
can  cut  in  deep  enough  to  make  the  slot,  and  then  set  the  stop 
for  the  table  so  that  the  saw  can  go  no  deeper.  After  the 
first  one  is  right,  all  you  have  to  do  is  to  back  the  screw 
away  from  the  saw  for  two  or  three  inches,  take  it  out,  put  in 
another,  feed  up  against  the  stop  and  so  forth.  All  your 
screws  will  be  slotted  alike,  and  if  you  feed  by  hand  you  can 
easily  do  one  a  minute." 

"Yes,  perhaps  I  can,  but  there  will  be  no  snap  about  it." 

"If  snaps  are  what  you  are  looking  for  you  will  never  make 
a  toolmaker.  Better  go  out  in  the  shop  and  get  a  job  on  a 
big  lathe  or  planer  and  stay  there.  Become  a  fixture  at  fixed 
pay."    With  which  remark  George  went  back  to  his  work. 

The  finished  screws  fell  into  their  box  at  a  much  more  rapid 
rate  after  Jim  had  things  going  in  the  proper  manner,  and 
he  became  more  satisfied  with  himself  and  his  job.  The  re- 
marks George  had  let  fall  had  given  him  food  for  thought, 
and  he  wondered  what  George  had  meant  when  he  mentioned 
the  conditions  fifteen  years  ago,  and  he  stopped  his  machine 
and  went  over  to  where  George  was  at  work.  "George,"  said 
he,  "in  what  way  were  the  conditions  of  apprenticeship  fifteen 
years  ago  different  from  now?" 

•  Previous  installments  of  this  article  have  appeared  in  Machinekt, 
August   and    December,    1909,   and    February,    1910. 
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machinist,  agreed  to  give  me  work  in  his  stave  mill,  and  then 
do  what  he  could  to  get  me  into  a  machine  shop.  I  went 
with  him  to  his  home,  a  distance  of  500  miles,  and  in  a  few 
days  he  took  me  to  the  machine  shop  where  he  got  his  repair 
work  done,  which  was  in  another  town  about  15  miles  away. 
Mr.  Doring,  the  man  that  ran  the  shop,  told  us  that  there 
was  no  opportunity  with  him  then  as  he  had  just  put  on  a 
boy,  and  only  had  work  for  one.  With  this  discouraging  pros- 
pect we  returned  and  I  went  to  work  in  the  stave  mill  at  $1 
per  day.  I  stayed  at  this  for  a  year,  and  saved  about  $75, 
which  was  pretty  good  considering  that  the  mill  only  aver- 
aged half  time.  Then  one  day  Mr.  Doring  sent  for  me  to 
come  down  to  his  shop,  which  I  did,  and  he  agreed  to  start 
me  in  to  learn  the  trade.  His  other  boy  had  quit.  He  told 
me  that  for  the  first  six  months  I  would  get  three  dollars  per 
week,  and  could  expect  fifty  cents  a  week  raise  every  six  months 
if  I  made  good.  Well,  I  considered  it  my  opportunity  and 
accepted  it.  He  referred  me  to  a  boarding  house  where  I  was 
able  to  get  my  board  for  $3  per  week." 

"Say,  you  did  not  have  much  change  left  did  you?"  inter- 
rupted Jim. 

"No;  but  I  had  the  privilege  of  carrying  my  money  once  a 
week  even  if  I  could  not  spend  any  of  it. 

"Well,  my  hours  were  from  5.30  in  the  morning  until  6  at 
night,  and  my  work  was  first  to  care  for  the  boiler  and  engine. 
I  had  to  have  steam  up,  the  engine  oiled,  and  everything  in 
readiness  to  start  up  at  7  every  morning.  I  had  to  oil  all  of 
the  shafting  twice  a  week;  sweep  out  every  other  day;  wheel 
out  the  chips  and  help  the  men,  of  which  there  were  two,  and 
clean  all  the  castings,  as  my  regular  work. 

"The  shop  did  any  kind  of  jobbing  that  Mr.  Doring  could 
get,  and  a  great  many  of  the  jobs  w-ere  taken  for  my  benefit, 
among  which  were  building  a  steel  smokestack,  cutting  oft  an 
iron  fence,  sharpening  lawn  mowers,  grinding  plow  points, 
and  so  forth.  And  among  some  of  the  odd  jobs  that  I  did 
about  the  shop  was  to  paint  the  smokestack  and  roof;  build 
a  feed-water  heater;  pipe  up  a  heating  system;  in  fact,  when 
work  for  outsiders  was  scarce  I  was  likely  to  be  put  at  any 
odd  job  about  the  place  to  keep  me  busy." 
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"I  don't  see  where  you  had  much  opportunity  to  learn  any- 
thing about  the  trade  at  the  class  of  work  you  got." 

"Well,  for  the  first  year  or  so  I  did  not  learu  much  except 
what  I  could  from  observation,  though  I  did  get  a  simple  job 
on  a  lathe  or  planer  occasionally.  I  had  more  time  than  you 
think.  We  used  natural  gas  under  the  boiler,  so  the  firing 
was  not  much;  and  I  generally  did  my  sweeping  and  oiling 
lu  the  morning  before  the  shop  started  up,  though  this  was 
not  asked  of  me;  all  I  was  expected  to  do  before  7  o'cloclr 
was  to  get  steam  up  and  the  engine  oiled.  After  I  had  been 
there  about  two  years,  Mr.  Doring  hired  an  old  man  to  take 
care  of  the  shop  and  help  at  such  jobs  as  he  was  needed;  then 
I  was  put  on  practically  the  same  work  as  the  men;  and  In 
my  fourth  year  I  was  sent  out  on  jobs  by  myself  as  occasion 
required." 
"What  kind  of  jobs  were  you  sent  out  on?" 
"Anything  and  everything.  Sometimes  to  put  some  flues 
in  a  boiler  or  put  on  a  patch,  to  set  engine  valves  or  install  a 
pump  or  other  work  that  in  Mr.  Doring's  opinion  did  not  re- 
quire one  of  the  men." 

"Did  you  ever  get  stuck  on  any  of  them?" 
"Yes.  once  in  awhile,  but  not  very  often,  because  If  a  man 
came  back  and  reported  a  failure,  Mt.  Doring  made  things 
uncomfortable  for  every  one  in  the  shop.  He  used  to  say  when 
he  sent  a  man  out,  'Now  take  all  the  tools  you  want,  and  when 
you  get  there  if  you  haven't  the  ones  you  need  make  them  out 
of  a  fence  rail.'  He  wanted  the  job  done  and  seldom  dictated 
how  it  was  to  be  done — seemed  to  think  that  there  was  a  way 
to  do  every  job  and  he  was  paying  his  men  for  knowing  it. 

"The  result  of  my  apprenticeship  with  Mr.  Doring  has  been 
very  satisfactory  to  me,  as  I  am  confident  that  my  training  in 
that  little  jobbing  shop  was  of  more  real  benefit  to  me  than 
ten  years  in  a  large  manufacturing  plant  such  as  we  are  work- 
ing in  here.  Now  I  don't  want  you  to  think  that  you  do  not 
stand  a  good  show  here;  conditions  in  general  have  changed 
since  then.  In  those  days  we  had  no  toolmakers,  at  least  in 
that  part  of  the  country,  and  a  man  that  was  classed  as  a 
machinist  was  considered  competent  to  undertake  and  execute 
any  job  that  came  into  the  machine  shop.  Now  it  is  different. 
A  machinist  may  be  a  specialist;  able  to  run  but  one  machine 
properly,  still  he  is  a  machinist.  The  majority  of  our  old  all- 
around  machinists  are  in  toolrooms  now,  classed  as  tool- 
makers.  Even  with  toolmakers  this  specialization  is  growing, 
and  we  have  our  jigmakers,  templet  men,  tool  grinders,  repair 
men,  and  so  forth. 

"You  are  having  an  excellent  chance  here,  and  though  you 
may  not  learn  anything  about  boiler  work,  tool  forging  and 
general  repair  work,  you  will,  if  you  try,  be  able  to  hold  a 
good  job  with  good  pay.  Just  remember  that  it  is  the  men 
that  can  be  depended  on  to  do  their  best  whether  they  are 
watched  or  not,  and  not  the  ones  that  work  with  one  eye  on 
the  clock,  the  other  on  the  boss,  and  their  mind  on  pay-day, 
that  will  be  found  at  the  top  of  the  list  with  a  good  job  to 
carry  them  through  hard  times.  Don't  get  the  idea  that  the 
foreman  don't  know  these  men,  for  he  does;  nine  times  out 
of  ten  he  has  worked  up  from  the  bench  himself  and  is  wise 
to  every  play  in  the  game.  Remember  that  the  foreman  has 
troubles  of  his  own,  and  enough  things  to  see  to  without  ex- 
plaining every  detail  of  a  job  he  gives  you;  or  why  he  gives 
it  to  you.  I  frequently  get  jobs  that  an  apprentice  boy  could 
do  if  Mr.  Corbin  had  the  time  to  show  him  how;  but  the  job 
has  to  be  done,  probably  right  away,  and  done  right;  what 
choice  has  he  but  to  give  it  to  a  man  that  can  do  it  without 
consuming  his  time  in  giving  instructions.  Don't  be  a  kicker 
— be  satisfied  with  your  job  at  least  until  you  are  out  of  your 
time." 
"Are  you  satisfied  with  your  job?"  asked  Jim. 
"As  a  means  to  something  better,  yes;  but  I  am  living  in 
hopes  of  a  better  one  some  day." 

"I  thought  you  had  about  as  good  a  job  as  any  one  In  this 
shop,  and  your  pay  is  what  I  would  consider  pretty  good.  Can 
you  do  better  somewhere  else?" 

"Not  as  a  toolmaker.  You  know  that  I  told  you  that  my 
capital  when  I  started  in  was  a  district  school  education. 
That  has  been  my  handicap  in  this  business,  though  I  did  not 
realize  it  until  about  three  years  ago.  My  climb  has  been 
more  rapid  since  I  located  the  trouble  than  It  was  before." 


"I  don't  see  what  good  it  did  you  to  find  that  out;  as  long 
as  you  did  not  have  the  education  you  didn't  have  it." 

"I  have  got  it;  or  rather,  I  am  getting  it.  My  day's  work 
is  not  done  at  5  o'clock.  I  go  home,  eat  my  supper,  and  then 
put  in  a  couple  of  hours  hard  study;  and  considering  the  rate 
of  pay  I  was  able  to  draw  when  I  started,  this  firm  is  paying 
me  about  double  time  for  those  two  hours'  work,  too.  It  Is  a 
mystery  to  me  how  I  was  able  to  hold  even  as  good  a  job  as 
I  had." 

"What  are  you  studying?" 

"Well,  so  far  I  have  gotten  a  fair  knowledge  of  arithmetic, 
algebra,  logarithms,  geometry,  trigonometry,  mechanical  draw- 
ing, hydraulics,  and  elementary  mechanics.  And  I  expect  to 
study,  steam,  heat,  applied  mechanics,  electricity,  machine 
design,  and  so  forth." 

"Say!  but  you  are  going  some.  What  good  do  you  expect 
from  such  knowledge?" 

"I've  got  some  of  the  good,  and  I  realize  that  it  is  a  fact 
that  a  man  can't  expect  to  get  and  hold  a  good  job  on  practical 
training  alone;  but  combine  practical  training  with  technical 
knowledge  and  there  is  no  limit  to  a  man's  possibilities.  Hello! 
There  is  the  whistle  and  we  will  have  to  stop  this  talk  and 
get  to  work." 

Jim  got  the  screws  finished  and  turned  them  in  soon  after 
lunch  hour  and  Mr.  Corbin  gave  him  a  job  turning  up  some 
rolls  for  a  conical  roller  bearing,  and  told  him  that  Anderson 
had  the  sketch  and  he  could  use  it  with  him.  It  was  an  ex- 
perimental job  and  the  draftsman  had  drawn  a  sketch  full 
size  but  had  not  worked  out  the  details  completely.  All  the 
dimensions  that  were  given  for  the  rolls  were  the  length,  the 
size  at  the  largest  diameter,  the  included  angle  of  the  taper, 
and  the  length  and  diameter  of  the  small  bearings  at  the  ends 
of  the  roll.  Jim  looked  it  over  and  then  said  to  Anderson, 
"Mr.  Corbin  gave  me  the  job  of  turning  up  those  rolls  but 
I  don't  know  how  I  am  to  get  them  right  from  a  sketch  like 
that.  Why  couldn't  they  have  given  the  taper  per  foot  of  that 
roll  instead  of  the  angle,  or  else  the  diameter  of  the  small 
end?" 

"I'll  figure  it  out  for  you,"  said  Anderson,  "it  is  only  a  few 
minutes  work." 

"How  do  you  do  it?" 

"Why,  it  is  simple.  You  notice  here  that  the  distance  from 
the  apex  of  the  angle  to  the  large  end  of  the  roll  is  given  as 
18  inches,  and  the  diameter  of  the  large  end  is  given  as  1.498 
inch.  (See  accompanying  illustration.)  By  dividing  this 
large  diameter  by  2  we  get  0.749  inch.  This  gives  us  a 
right  angle  triangle  whose  side  adjacent  is  18  inches  and 
whose  side  opposite  is  0.749  inch.  Subtract  the  length  of  the 
roll  or  5  inches  from  18  inches  and  we  have  another  triangle 
whose  side  adjacent  is  13  inches  and  whose  side  opposite  we 
want  to  find  as  it  represents  half  of  the  diameter  of  the  small 
end  of  the  roll.  We  know  that  since  the  angle  is  the  same 
in  both  cases,  the  functions  must  be  in  direct  proportion 
to  each  other;  hence,  18  is  to  0.749  as  13  is  to  x,  or  the  re- 
quired number.  0.749  X  13  =  9.737;  9.737 -r- 18  =  0.5409,  or  half 
the  diameter  of  the  small  end;  0.5409  X  2  =  1.081S,  or  1.082 
inch  as  the  diameter  of  the  small  end  of  the  roll.  Now  to 
get  the  taper  per  foot,  we  subtract  1.082  from  1.498,  which 
gives  us  0.416  as  the  taper  in  five  inches;  using  proportion 
again,  0.416  :  5=x  :  12;  0.416  X  12  =  4.992;  4.992  -^5  = 
0.998,  or  the  taper  is  approximately  one  inch  per  foot." 

"Well,"  said  Jim,  "to  see  you  do  it  looks  easy,  and  I  suppose 
if  one  understands  it  it  is  easy,  but  I  could  not  do  it." 

"Of  course  one  should  have  some  knowledge  of  the  prin- 
ciples of  geometry  and  trigonometry  to  understand  why  some 
of  the  operations  are  performed,  but  the  actual  figuring  is 
generally  pretty  simple,  especially  in  problems  like  this  one." 

"Did  you  get  your  knowledge  of  geometry  and  trigonometry 
before  you  started  at  this  business?" 

"No,  when  I  started  I  had  only  a  common  school  education, 
and  when  I  realized  that  I  had  need  of  more  I  got  it  by  study- 
ing at  home.  And  I  believe  that  is  the  case  with  the  majority 
of  mechanics.  If  a  young  man  has  a  good  education  he 
usually  starts  in  some  other  business  than  this — or  at  least 
that  was  the  case  in  my  time." 

"Do  all  mechanics  have  to  have  this  education  lu  order  to 
hold  their  jobs?" 
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"No.  There  are  lots  of  mechanics  holding  comparatively 
good  jobs  without  any  other  education  than  they  obtained  in 
a  common  school;  they  manage  to  worry  along  some  way,  and 
I  suppose  that  as  long  as  they  know  nothing  of  the  advantages 
of  an  elementary  knowledge  of  mathematics,  they  don't  rea- 
lize that  they  are  working  to  a  disadvantage." 

"What  is  the  reason  that  more  men  don't  study  and  make 
themselves  more  able  to  do  their  work,  if  it  is  any  great  ad- 
vantage?" 

"There  are  numerous  reasons;  some  men  don't  realize  the 
intimate  relationship  which  must  necessarily  exist  between 
mathematics  and  mechanics;  others,  when  the  terms  mathe- 
matics, algebra,  geometry,  trigonometery,  and  logarithms  are 
mentioned  become  scared  and  make  up  their  minds  that  these 
subjects  are  only  comprehensible  to  men  that  have  had  a  col- 
lege education.  In  my  own  case  I  shied  at  logarithms  until  it 
was  really  forced  upon  me  by  circumstances  which  made  it 
imperative  for  me  to  use  certain  formulas  involving  their  use. 
I  procured  an  elementary  treatise  on  logarithms,  and  when 
I  discovered  the  simplicity  and  time-saving  qualities  of  the 
logarithmic  method  of  figuring  1  kicked  myself  good  and 
hard.  It  is  safe  to  say  that  not  more  than  two  per  cent  of 
the  machinists  and  toolmakers  working  at  the  trade  could 
tell  how  to  extract  the  square  root  of  a  number,  and  it  is  also 
safe  to  say  that  but  a  very  few  of  them  could  learn  how  to 
do  it  by  ordinary  arithmetic  methods,  so  as  to  remember  the 
rule  in  less  than  a  week's  study.  But  if  these  same  men 
would  spend  but  a  few  hours  in  the  study  of  logarithms  they 
would  find  that  by  their  use  the  extraction  of  the  square,  cube, 
or  any  root  in  fact,  is  reduced  to  a  simple  problem  in  division. 
It  is  surprising  to  me  that  many  young  men  who  pass  up 
mathematics  as  beyond  their  powers  of  comprehension — as 
being  too  difficult  for  them  to  ever  learn — are  experts  in  other 
things  requiring  far  more  time  and  application  to  become  pro- 
ficient in.  Take,  for  instance,  billiards,  pool,  or  bowling,  at 
which  many  of  our  young  men  from  the  machine  shops  are 
able  to  put  up  a  good  game.  Any  man  that  will  regularly 
devote  a  small  portion  of  his  spare  time  to  the  study  of  mathe- 
matics will  find  that  it  is  an  easy  matter  to  absorb  an  ele- 
mentary knowledge  of  them,  and  that  they  will  help  him  far 
more  than  he  ever  anticipated." 

"Well,  I  am  pretty  well  satisfied  that  I  want  to  know  more 
about  mathematics.  What  is  the  best  way  for  me  to  go  about 
it  to  get  the  knowledge?  I  am  so  situated  that  I  cannot 
afford  to  go  to  a  college  to  get  it,  and  if  I  could  I  would  not 
like  to  stop  my  work  to  do  it." 

"There  are  several  methods  open  to  you.  You  can  take  a 
course  in  some  correspondence  school;  go  to  a  night  school; 
or,  if  you  don't  like  either  of  these  you  can  buy  some  books 
and  study  in  your  own  way.  The  correspondence  or  night 
schools  are  better  though,  as  you  would  have  a  systematic 
course  of  study  mapped  out  lor  you,  and  some  one  to  correct 
your  work;  but  in  any  case  you  will  have  to  put  forth  an  effort 
to  get  an  education,  as  it  takes  hard  and  diligent  work  to  get 
knowledge  in  any  of  these  ways;  or  any  other  way  for  that 
matter." 

"In  what  way  did  you  go  about  it?"  asked  Jim. 

"I  bought  a  few  textbooks  and  studied  them.  I  also  sub- 
scribed to  a  couple  of  mechanical  papers  and  read  them  very 
closely.  It  is  hard  for  me  to  say  which  did  the  most  good. 
There  is  lots  of  room  for  me  to  improve  yet,  and  I  still  keep  up 
my  subscriptions  to  the  papers,  and  when  I  come  across  a  book 
that  I  think  would  benefit  me  I  buy  it.  I  don't  study  system- 
atically now,  I  just  read;  in  fact,  I  read  practically  all  of 
my  spare  time  and  I  find  that  it  is  a  great  help  to  me." 

Jim  went  on  with  his  job  and  did  some  thinking  on  what 
George  and  Anderson  had  said  about  the  mathematics.  He 
had  made  up  his  mind  that  he  was  going  in  for  some  study, 
but  was  still  uncertain  what  action  to  take  as  he  did  not 
want  to  make  a  false  start.  "Ill  just  ask  Mr.  Corbin's  opinion 
as  soon  as  a  good  opportunity  arrives,"  said  he  to  himself. 
The  opportimity  came  sooner  than  he  expected,  for  in  the 
course  of  an  hour  or  so  Mr.  Corbin  came  along  and  noticed 
him  turning  the  taper  on  the  rolls  and  asked  if  he  had  got 
the  taper  off  the  sketch. 

"No,"  said  Jim,  "Mr.  Anderson  figured  it  out  and  gave  it 
to  me.     I  have  noticed  a  number  of  instances  where  figuring 


was  necessary  since  I  have  been  here,  and  if  you  have  the 
time  I  would  like  to  ask  your  opinion  on  a  matter  that  has 
been  on  my  mind  lately." 

"Go  ahead,"  said  Mr.  Corbin. 

"I  have  only  a  common  school  education,  and  by  talking 
with  some  of  the  men  here  I  have  been  led  to  believe  that  if 
I  should  study  mathematics  it  would  be  of  great  benefit  to 
me.  I  want  to  study  at  home,  as  I  am  not  able  to  go  to  college, 
and  if  I  were  I  would  not  like  the  idea  of  giving  up  my  ap- 
prenticeship. Some  of  the  fellows  are  in  correspondence 
schools,  and  some  are  going  to  night  schools,  and  I  would 
like  to  ask  you  which  you  think  the  better  way." 

"Well,  there  is  no  doubt  but  what  a  knowledge  of  mathe- 
matics will  be  of  use  to  you  if  you  intend  to  continue  in  this 
business.  Mathematics  and  mechanics  are  necessarily  very 
closely  associated,  and  a  good  practical  man  with  a  knowledge 
of  mathematics  has  a  decided  advantage  over  a  practical  man 
w-ithout  the  mathematics,  or  over  the  technical  man  without 
the  practical  side.  It  takes  the  combination  to  fill  the  require- 
ments of  the  responsible  positions. 

"As  to  the  best  method  of  getting  an  education  along  these 
lines  a  great  deal  depends  on  yourself.  If  you  have  a  faculty 
of  studying  out  a  problem  from  printed  instructions  and 
similes,  and  the  stability  to  keep  steadily  at  it  until  you  attain 
the  desired  results,  you  can  do  well  by  systematic  home  study; 
but  if  you  can't  get  an  understanding  of  a  subject  unless  you 
have  a  personal  instructor,  and  are  unable  to  stay  at  a  thing 
without  someone  to  urge  you  on  you  will  do  better  at  a  night 
school. 

"Personally,  I  am  an  advocate  of  the  methods  of  teaching 
followed  by  the  leading  correspondence  schools;  mind,  I  say 
methods  of  teaching;  their  indiscriminate  methods  of  selling 
courses  to  persons  regardless  of  their  adaptability  for  the 
subject  involved  is  greatly  tc  be  deplored,  but  it  must  be 
acknowledged  that  the  larger  ones  are  able  to  obtain  a  much 
more  efficient  corps  of  instructors,  and  map  out  and  keep 
revised  to  the  latest  practice  more  systematic  and  complete 
courses  of  study  than  a  school  of  small  financial  resources 
could  hope  to.  Generally  speaking,  they  give  full  value  and 
good  measure,  but  it's  up  to  the  student  whether  he  gets  the 
full  benefit  or  not.  .You  know  the  old  saw,  'You  may  lead  a 
horse  to  water,  but  you  can't  make  him  drink.'  It's  the  same 
way  with  them,  they  will  put  the  material  before  you  and  the 
remainder  rests  with  you." 

"Would  you  advise  me  to  lake  the  matter  up  now  or  wait 
until  I  have  had  more  experience  in  a  practical  way?" 

"Now!  by  all  means;  you  can't  get  it  too  quick  or  too  much 
of  it,  and  when  you  do  get  it  you  will  have  a  valuable  asset 
that  will  be  of  use  to  you  in  practically  any  vocation.  If  you 
succeed  in  getting  an  education,  and  live  long  enough,  you  will 
realize  that  you  have  a  good  paying  investment  that  no  one 
can  swindle  you  out  of,  and  which  will  be  all  the  more  valu- 
able to  you  because  you  worked  hard  to  obtain  it." 

"If  I  decide  to  take  up  a  course  of  study  what  do  you  think 
would  be  the  most  useful  subject?"  ' 

"Mechanical  drafting  or  mechanical  engineering.  In  me- 
chanical drafting  you  should  get  a  good  amount  of  the  neces- 
sary mathematics,  and  in  mechanical  engineering  you  would 
get,  without  doubt,  both  the  mathematics  and  the  drawing  with 
a  good  amount  of  other  useful  knowledge  as  well." 

"Do  you  think  I  need  to  learn  drawing?  I  thought  that  a 
trade  by  itself." 

"In  this  business  you  will  always  be  more  or  less  closely 
associated  with  the  work  of  draftsmen,  and  have  to  take 
your  instructions  from  drawings  made  by  them;  hence  a 
knowledge  of  the  rules  and  methods  followed  in  making  these 
drawings  will  be  of  great  assistance  to  you  in  enabling  you 
to  clearly  and  fully  comprehend  all  the  instructions  and  ex- 
planations represented  on  them;  and  if  you  should  ever  be 
placed  in  a  responsible  position  where  you  would  have  the 
supervision  of  draftsmen,  do  you  thiuk  you  would  be  compe- 
tent to  direct  in  a  matter  of  which  you  were  ignorant?" 

"You  are  right,"  said  Jim. 

"Of  course  I  am.  Well,  I  am  glad  to  see  you  so  much  in- 
terested in  this,  and  I  hope  you  are  rewarded  with  success." 

That  night  Jim  took  the  first  step  toward  obtaining  a  suit- 
able education  to  assist  him  in  his  climb  to  the  top  of  his 
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chosen  profession  by  beginning  a  course  of  lionie  study,  and 
soon  became  a  student  filled  witii  the  desire  to  absorb  every- 
thing treated  on  in  his  course  in  a  thorough  and  efllclent  man- 
ner: and  though  some  may  criticise  the  method  by  which  he 
decided  to  obtain  his  l<no\vledge,  it  must  be  conceded  that  so 
far  as  an  elementary  knowledge  of  a  subject  is  concerned,  it 
matters  not  so  much  how  it  is  obtained  as  it  does  that  it  is 
obtained.  The  point  is  that  it  is  desirable,  needful,  impera- 
tive, and  that  a  young  man  desiring  to  become  a  progressive, 
successful  mechanic,  should  have  it. 

•     *     * 

REVERSIBLE  MARINE  OIL  ENGINE* 

As  is  well  known,  the  two  cycle  petrol  engine  will  run  in 
either  direction,  according  to  which  direction  it  is  started, 
and  it  is  possible  to  reverse  It  by  first  bringing  it  to  a  stand- 
still and  then  pre-igniting  the  charge.  Considerable  efforts 
have  been  made  to  construct  a  two-cycle  oil  engine  which 
would  be  capable  of  being  reversed  by  means  of  a  simple  re- 
versing lever  in  a  manner  similar  to  that  used  for  steam  en- 
gines. What  appears  to  be  a  simple  and  practical  solution 
of  this  problem  has  now  been  brought  out  by  the  J.  &  C.  G. 
Bolinders  Co.,  of  Stockholm,  Sweden.  By  adding  certain  de- 
vices to  the  engine,  the  reversing  has  been  made  both  simple 

and  certain, 
and  an  80-H.P. 
engine  of  this 
design  has 
been  installed 
on  board  ship 
for  testing 
purposes  un- 
der actual 
working  condi- 
tions. The  ac- 
companying il- 
1  u  stratlon 
shows  the  gen- 
eral principles 
of  the  design 
of  the  engine. 
Near  the  end 
of  its  stroke 
the  piston  A 
uncovers  the 
exhaust  port  Gf 
and  the  inlet 
H  througli 
which  air  pre- 
viously c  o  m  - 
pressed  in  the 
crank  case  C 
enters  the  cyl- 
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Section  through  Cylinder  and  Crank  Case  of  Bolinder's 
Reversible  Marine  Oil  En^ne 

inder  D,  sweeping  out  the  products  of  combustion  in  the 
usual  way.  On  the  return  stroke  the  air  entrapped  is 
compressed  to  150  pounds  pressure  per  square  inch,  and 
a  small  jet  of  fuel  is  pumped  into  the  cylinder  just 
at  the  end  of  the  stroke.  The  charge  enters  through  the 
jet  shown  at  F  and  passes  up  into  the  vaporizer  E,  where  it  is 
automatically  gasified  and  ignited.  The  pump  which  supplies 
the  oil  is  actuated  by  an  eccentric.  The  length  of  the  stroke 
of  the  pump  is  adjustable,  and  by  the  ordinary  hit-and-miss 
arrangement  it  can  be  thrown  entirely  out  of  action.  Now, 
to  reverse  the  engine,  a  clutch  operating  in  connection  with 
the  pump  and  inlet  valve  is  disconnected  and  a  reverse  lever 
moved  over.  The  operation  of  the  fuel  pump  is  thus  cut  out, 
and  the  engine,  accordingly  slows  down.  When  the  speed  has 
fallen  to  a  certain  limit,  another  pump  comes  into  action 
which  supplies  a  jet  of  oil  to  the  cylinder,  which  is  ignited 
at  such  a  moment  that  the  motion  of  the  engine  is  reversed. 
As  soon  as  this  has  taken  place  the  regular  pump  immediately 
comes  into  play  and  the  engine  continues  to  run  backwards. 
No  skill  whatever  is  required  on  the  part  of  the  attendant, 
who  simply  has  to  de-clutch  and  hold  over  the  reversing  lever 
until  the  engine  changes  Its  direction  of  motion. 

nn'  Abstract  of  an  nrtlele  In  Etigincertna,  London,  Issue  of  December 
20,   1909. 


CIRCULAR  FORM  AND  CUT-OFF  TOOLS-2 

By   D0I70L.A8  T.  HAMILTON 

To  provide  for  sufficient  periphery  clearance  on  circular 
tools,  the  center  of  the  tool  is  located  a  certain  amount  above 
or  below  the  cutting  edge,  as  shown  in  Fig.  16.  The  hole  b 
in  the  tool  holders  is  raised  or  lowered  depending  on  the  posi- 
tion of  the  tools  and  the  direction  in  which  the  spindle  is 
rotating.  The  block  a  is  provided  for  raising  or  lowering  the 
hole  in  the  tool  holder.  Raising  or  lowering  the  cutting  edge 
of  the  tool  relative  to  its  center,  changes  the  clearance  angle 
A  and  also  changes  the  form  produced  with  the  same  tool. 
Clearance  angles  and  the  relation  of  the  holes  in  the  toolposts 
to  the  center  of  the  spindle  are,  therefore,  points  w'hich  re- 
quire   careful    consideration.    With    a    given    material,    the 
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Fig.  16.     Circular  Form  Tools  and  Holders  showing  Location  of  Center 
of  Tool  in  Relation  to  Center  of  Piece  being  formed 

larger  the  diameter  of  the  work,  the  greater  the  clearance 
angle  required.  With  the  same  dimension  C.  Pig.  16,  a  small 
tool  diameter  causes  a  greater  clearance  angle  than  a  large 
diameter.  The  maximum  diameters  D,  the  cut-down  below 
the  center,  C,  the  width  of  the  cut-off  tool  W  and  the  size  of 
tapped  hole  B,  as  shown  in  Fig.  17,  are  tabulated  in  Table  II. 
for  the  various  sizes  of  Brown  &  Sharpe  automatic  screw  ma- 
chines. 

Calculating  the  Diameter  of  Circular  Tools 
Locating  the  cutting  edge  of  the  tool  below  the  center 
changes  the  form  produced  on  the  work.  On  account  of  this, 
the  actual  difference  of  diameters  on  the  piece  of  work  cannot 
be  used  for  the  measurements  on  the  forming  tool.  If  the 
dimension  A,  shown  in  Fig  17,  on  the  piece  to  be  formed,  is 
transferred  to  the  form  tool  and  then  the  tool  cut  below  the 
norizontal  center  line,  as  shown  at  C,  it  would  make  the  di- 
mension A  on  the  piece  greater  than  required.  Therefore,  it 
is  evident  that  a  certain  amount  must  be  subtracted  from  the 
dimension  A  on  the  work  to  find  dimension  a  on  the  circular 
tool.  A  general  formula  may  be  deducted  by  the  aid  of  geom- 
etry, by  w-hich  the  various  diameters  on  the  forming  tool  can 
be  determined,  when  the  largest  or  smallest  diameters  of  the 

TABLE  II.     DIMENSIONS  REQUIRED  FOR  DESIGNING  FORMING  TOOLS  FOR 
B.  &  8.  AUTOMATIC  SCREW  MACHINES    (See  Fig.  17  for  notation  used 


No.  of  Machine 

D 

c 

B 

w 

00 

n 

i 

M6 

i 

0 

2i 

A 

i-14 

& 

1  iV 

3 

3 

i 

1-12 

i 

tool,  the  amount  that  the  cutting  edge  is  below  the  center, 
and  the  diameter  on  the  piece  to  be  formed,  are  known. 
Let  R  =  largest  radius  of  tool  in  inches, 

A  =  difference  in  radii  of  steps  on  the  work, 
C  =  amount  cutting  edge  is  below  the  center  in  inches, 
r  =  required   radius  in  Inches. 
Then: 

r  =  \/  (\/^'  —  C  —  A)'  +  C  (1) 

If  the  small  radius  r  is  given  and  the  larger  radius  R  Is  re- 
quired, the  formula  would  be: 

R  =  \/'{^r'^^C'  +  AY-  +  (T  (2) 

Assume  that  it  Is  required  to  make  a  circular  form  tool  to 
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be  used  on  the  No.  0  Browii  &  Sharpe  automatic  screw  ma- 
chine for  forming  the  piece  shown  in  the  lower  view  in  Fig. 
17,  the  diameters  G  and  H  to  be  formed  by  the  tool.  By  re- 
ferring to  Table  li  it  will  be  seen  that  the  largest  diameter 
should  be  214  inches,  and  that  the  cutting  edge  is  5/32  inch 
below  the  horizontal  center  line.  Half  the  diameter  E,  Fig.  17 
(or  radius  r),  is  then  found  from  Formula  (1),  by  inserting 
the  given  values. 

7?  =  1 1/8;  C  =  5/32;  assume  that  A  =  1/8. 

Then 


:  1.0014  inch. 


1  '  XZIX i  ^5  -4-      j°  . 

I     TirST         S  J     ^^  TUTSI 

The  value  of  r  is  thus  found  to  be  1.0014  inch  and  diam- 
eter E  will  then  be  2  times  this  or  2.0028  inches  instead  of  2 
Inches  exactly,  as  would  have  been  the  case  if  the  cutting 
edge  had  been  on  the  center  line.  The  formula  may  seem 
rather  complicated,  but  when  applied  to  circular  tools  used 
on  the  Brown  &  Sharpe  automatic  screw  machines  it  can  be 
simplified  by  inserting  the  values  for  B  and  C,  these  being 
constant  for  each  size  of  machine.  The  formula  would  then 
take  the  following  form: 

No.  00  Brown  &  Sharpe  automatic  screw  machine: 


r  =  V  (0.866  —  A)'  +  0.0156 
No.  0  Brown  &  Sharpe  automatic  screw  machine: 


r  =  V  ( 1.114  —  Ay  +  0.0244 
No.  2  Brown  &  Sharpe  automatic  screw  machine: 


r=V(1.479  —  A)=  + 0.0625 


(3) 


(4) 


(5) 


Top  Bake 
Most  circular  form  tools  are  made  without  top  ralce,  that  is, 
they  have  the  cutting  edge  in  a  horizontal  plane  when  cut- 
ting, as  shown  in  Fig.  17;  tools  made  in  this  manner  are  best 
suited  for  cutting  brass,  but  do  not  work  entirely  satisfac- 
torily on  tougher  and  harder  metals,  as  the  chip,  instead  of 
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ingly  changed.  In  Fig.  18  the  case  is  shown  exaggerated  in 
order  to  be  able  to  show  clearly  the  various  dimensions  in- 
volved. To  find  the  diameters  of  a  form  tool  made  in  this 
manner,  proceed  as  follows: 

First  find  radius  R^  which  would  be  the  actual  radius  it  the 
tool  were  merely  cut  down  the  required  amount  G  below  the 
center  of  the  tool,  but  had  no  top  rake.  Then  the  radius  ^3  of 
the  tool,  required  when  top  rake  is  given,  must  be  found.  In 
order  to  explain  the  procedure  clearly  we  will  assume  a  practi- 
cal example.  Let  K  =  1%  inch,  C  =  5/32  inch,  D  (see  Fig. 
18)  =9/16  inch,  Di:=5/16  inch.    Then  A  =  1/8  inch. 

First  find  R^  by  means  of  Formula  (1)  or  (4) : 

i?,=  V  (1.114  —  0.125)=  +  0.0244  =  1.00126  inch. 


Figr-  17.    Diagram  sho^^ng  Principal  Dimensions  of  Circular  Form  Tools 

being  cut  away,  is  scraped  off,  this  action  destroying  the  cut- 
ting edge  very  fast.  Form  tools  should,  therefore,  be  provided 
wittL  top  rake,  as  shown  in  Fig.  IS.  The  amount  of  top  rake 
that  should  properly  be  used  on  circular  tools  for  different 
materials  varies  from  0  to  18  degrees.  Under  general  condi- 
tions the  following  angles  are  suggested  as  most  suitable: 

Angle  of  Top  Rake, 
ilaterial  Degrees 

Rod  brass  0 

Drill  rod  and  tool  steel 8  to  10 

Gun-screw  iron  12 

Machine  steel   15 

Norway  iron   18 

When  ton  rake  is  ground  on  a  circular  form  tool,  as  shown 
in  Fig.  IS,  the  calculations  for  the  diameters  must  be  accord- 
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Fig.  18.    Diagram  for  Calculating  Form  Tools  having  Top  Rake 

The  next  step  will  be  to  find  dimension  B: 

B  =  VR'  —  C  —  A  =  1.114  —  0.125  =  0.989  inch. 
The  next  step  is  to  find  dimension  ft  and  as  the  tool  is  to 
cut  machine  steel,  angle  6  is  15  degrees. 
Then: 

ft  =  A  X  tan  15  deg.  =  %  X  0.26794  =  0.03349. 
This  gives  us  the  distance  from  the  center  of  the  work  to 
the  point  where  radius  Ri  intersects  the  face  of  the  cutting 
edge.    Now  R,  may  be  found: 


iJj=  VB"  -f  (C  +  ft)'  =  V'0.989»  +  0.18974=  =  1.007  inch. 
Radius  R^  would  be  a  fairly  approximate  dimension  for  the 
tool  when  the  diameters  of  the  tool  and  work  are  nearly  of 
the  same  size,  and  when  the  angle  ff  is  comparatively  small. 
As  the  difference  between  the  diameters  of  the  tool  and  work 
increases,  the  diameter  of  the  work  being  small  in  comparison 
with  the  diameter  of  the  tool,  it  is  necessary  to  find  the  theo- 
retically correct  radius  R^.     To  do  this  first  find  r,: 

r,  =  Vr=  +  h'  =  V(9/32)"  +  0.0335^  =0.2832  inch. 
We  have  further  that  a  ^  n  —  r,  and  t>  ^z  a  X  cos  S.    Also 
c  =  a  X  sin  e.    Then  E  =  B  +  b.    Having  obtained  these 
dimensions  we  have:. 


R,=  1/  (c  +  ft  — c)"  +  £«. 
Inserting  the  actual  values  in  the  formulas  just  given,  we 

have: 

9 

a  = 0.2832  =  0.00195, 

32 

&  =  0.00195  X  cos  15°  =  0.00188, 
c  =  0.00195  X  sin  15°  =  0.00051, 
E  =  0.989  +  0.00188  =  0.99088, 


R,  =  V  0.18923=  +  0.99088=  =  1.00S8  inch. 

The  found  value  of  R,  is  the  required  radius  of  the  tool. 
This  radius  is  about  0.0075  inch  greater  than  the  radius  R,- 
The  procedure  may  appear  difficult  at  first  sight,  but  a  few 
examples  in  practice  will  make  the  user  familiar  with  it. 
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Whllo  I  lie  angle  of  top  rake  as  given  la  suitable  for  cutting 
tlie  material  speeUied,  Iho  dlslance  C  as  given  In  Table  IT  for 
(lie  various  inaehines  is  only  suitable  when  cutting  brass  and 
drill  rod  and  docs  not  give  sufflcieut  peripheral  clearance 
when  cutting  Norway  iron  and  soft  machine  steel.  The 
arrangement  shown  at  C  in  Fig.  9  In  the  previous  install- 
ment of  this  article  should  then  be  adopted,  as  the  centers 
of  both  the  form  and  cutoff  tools  would  be  raised  as  com- 
pared with  the  usual  arrangement.  This  raising  of  the  cen- 
ter is  accomplished  by  putting  packing  strips  of  the  required 
thickness  under  the  tool-holder  blocks. 

Side  Clearance  on  Circular  Tools 

The  question  of  side  clearance  is  a  subject  which  few  au- 
thorities seem  to  agree  upon.  Some  advocate  a  great  deal  of 
side  clearance,  others  only  a  slight  amount,  and  still  others, 
no  clearance  at  all;  in  fact,  some  go  as  far  as  to  say 
that  a  cut-off  tool  should  be  about  0.0015  inch  narrower  at  the 
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Pig.  19.    Side  Clearance  on  Circular  Tools 

point  than  at  the  back.  The  greatest  trouble  with  tools  heat- 
ing up  and  welding  is  not  to  be  attributed  to  insufficient  side 
clearance  only,  but  to  the  quality  of  oil  and  other  cooling  lubri- 
cants used.  It  has  been  demonstrated  that  if  a  poor  grade  of 
oil  is  used  and  the  tools  made  without  side  clearance,  weld- 
ing will  surely  occur;  but  take  the  same  tools  and  use  a  good 
quality  of  lard  oil,  and  the  tools  will  run  for  days  without 
welding.  The  writer  admits  that  there  are  some  cases  in 
which  side  clearance  is  necessary,  but  the  clearance  should 
notj  be  given  as  shown  at  a.  Pig.  19,  as  this  is  not  side  clear- 
ance, but  merely  provision  for  pockets  for  the  fine  chips  to 
lodge  in,  while  the  revolving  stock  forces  the  chips  in  and 
also  tries  to  draw  them  out;  and  when  a  chip  is  drawn  out, 
it  leaves  a  rough  finish  on  the  end  of  the  piece,  and  some- 
times breaks  the  tool. 

When  side  clearance  Is  necessary,  and  where  the  width  of 
the  slot  is  not  important,  a  tool  as  shown  in  Fig.  20,  where 
each  section  A  of  the  tool  is  finished  helically  on  each  side, 
gives  excellent  clearance  conditions.  This  tool  is  specially 
adapted  for  cutting  vulcanite  or  fiber.  It  can  also  be  used 
to  advantage  in  cutting  a  very  soft  grade  of  iron.  All  the 
sections  are  ground,  and  when  one  becomes  dull  the  follow- 
ing section  is  brought  into  position,  and  so  on  until  the  tool 
requires  grinding  again.  When  a  tool  is  made  without  side 
clearance,  it  should  be  ground  smooth  on  the  sides,  as  any 
high  spots  on  the  face  of  the  sides  would  cause  heating  and 
welding.  A  good  grade  of  lard  oil  should  also  be  used  if  good 
results  are  to  be  expected.  When  pieces  as  shown  at  A,  Fig. 
21,  are  being  made  the  tools  should  be  made  without  side 
clearance,  and  the  faces  ground  and  lapped  as  indicated.  The 
form  tool  should  be  made  in  sections  and  straddle  the  thin 
portion  of  the  piece;  It  should  remain  in  position  on  the  work 
until  the  angle  on  the  edge  of  the  cut-off  tool  Isi  well  into  the 
stock  as  shown  at  6. 

Speeds  for  Circular  Tools 
The  conditions  under  which  different  work  Is  made  and 
the  kinds  of  material  used  vary  to  such  an  extent  that  It  Is 
Impossible  to  give  any  definite  rules  for  the  speed  of  the 
spindle  or  the  feed  of  the  tools,  and  whatever  is  said  here 
Is  only  by  way  of  suggestion.     The  maximum  speeds  obtain- 


able on  the  various  Brown  &  Sharjio  automatic  screw  ma- 
chines are  as  follows:  On  the  No.  00  machine  the  maximum 
spindle  speed  4s  2400  R.P.M.  and  the  maximum  diameter  of 
stock  that  can  be  turned  is  5/lG  inch;  this  gives  a  maximum 
surface  speed  of  197  surface  feet  per  minute.  On  the  No.  0 
machine  the  maximum  spindle  speed  is  1800  R.P.M.  and  the 
maximum  diameter  that  can  be  turned  is  %  Inch,  giving  a 
maximum  surface  speed  of  294  surface  feet  per  minute.  On 
the  No.  2  machine,  the  maximum  spindle  speed  is  1200  R.P.M. 
and  the  maximum  diameter  that  can  bo  turned  Is  %  inch, 
giving  a  maximum  surface  speed  of  275  surface  feet  per  min- 
ute. It  can  be  easily  seen  that  the  greatest  surface  speed 
(294-  feet  per  minute)  is  rather  high  for  ordinary  carbon  steel 
tools  even  when  working  on  brass  rod.  Then,  If  'the  highest 
speeds  obtainable  on  the  various  machines  mentioned  are  to  be 
taken  advantage  of,  a  suitable  grade  of  cutting  steel  must  be 
used.    This  matter  will  be  discussed  later. 

The  following  surface  speeds  can  be  used  when  the  toola 
are  made  from  Bohler's  Styrian  special  steel: 

Surface  Speed, 
Material  Feet 

Brass  rod   200—300 

Gun-screw  Iron  100 — 125 

Norway  Iron  and  machine  steel 80 —  95 

Drill  rod  and  tool  steel 60—  75 

A  good  supply  of  lard  oil  should  be  provided,  and  the  tools 
kept  in  good  condition. 

Feeds 

In  all  cases,  the  feed  is  governed  by  the  surface  speed,  the 
smallest  diameter  being  formed  and  the  width  of  the  form 
tool.  Feeds  for  forming  tools  are  given  In  Table  III.  The 
widths  covered  here  range  from  1/16  to  1  Inch,  and  the  small- 
est diameters  formed  from  1/16  to  7/8  inch.  It  will  be  seen 
that  a  tool  about  Ys  inch  wide  is,  in  general,  adapted  to  take 
the  coarsest  feed.  Tools  from  3/32  to  3/16  inch  (such  as  are 
commonly  used  for  cutting-off  purposes)  admit  of  coarser 
feeds,  as  a  rule,  than  either  the  wider  or  narrow  tools.  Thus 
the  feed  decreases  as  the  tool  decreases  in  thickness  to  1/16 
inch,  except  for  small  diameters,  and  increases  from  3/32  to 
3/16   inch.    From   1/4    inch   up,   the   feed   must   again   be   de- 
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Fie.  20.     Cut'Ofi*  Tool  with  Side  Clearance 

creased  to  give  satisfactory  results.  For  cutting-off  purposes 
the  feed  varies  from  0.0008  to  0.0025  inch,  depending  on  the 
nature  of  the  material,  the  surface  speed  and  the  width  of 
the  tool.  The  feeds  for  machine  steel,  gun-screw  iron  and 
Norway  iron  should  be  less  than  the  feed  used  for  brass.  The 
feed  used  in  cutting  off  Shelby  steel  tubing  should  not  exceed 
0.001  inch  per  revolution;  a  surface  speed  as  high  as  125 
feet  per  minute  can  be  used  with  good  results,  when  using 
tools  made  from  Styrian  special  steel. 

Cooling, and  Lubricating  Mediums 
A  proper  cooling  and  lubricating  medium  Is  essential,  if 
good  results  are  to  be  expected.  As  previously  stated,  if  a 
proper  cooling  and  lubricating  medium  is  not  used,  welding 
and  excessive  heating  of  the  tools  and  work  will  result.  There 
are  various  compounds  on  the  market,  some  of  them  giving: 
good  results  on  certain  classes  of  work,  depending  on  the 
conditions  under  which  they  are  used.,  Oil  Is  used  to  advuu- 
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tage  in  cutting  internal  and  external  threads  where  friction 
plays  a  very  important  part,  but  when  cutting  threads  at  high 
speeds,  a  cooling  material  largely  composed  of  water  is  some- 
times used.  Oil  will  not  conduct  away  the  heat  generated 
at  high  cutting  speeds  as  rapidly  as  some  of  the  special  cool- 
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Fig.  21.    Circular  Form  Tool  with-     Fig.  22.    Wire  Method  employed  for  Meaa- 


out  Side  Clearance 


uring  Circular  Form  Tools 


ing  compounds,  because  oil  is  more  sluggish  in  penetrating 
to  the  point  of  the  tool,  where  the  chip  is  being  cut  or  torn 
from  the  work.  The  writer  would,  however,  advise  that  a 
good  grade  of  lard  oil  be  used  on  screw  machines  in  prefer- 


cised  in  hardening  this  steel,  as  it  hardens  at  a  very  low 
heat.  Various  other  grades  of  special  carbon  and  high-speed 
steel  are  used  on  screw  machines,  among  which  are  the  fol- 
lowing: Jessops  special  steel,  Novo  high-speed  steel,  blue  chip 
steel  and  Saben  steel.  Some  of  these  kinds,  especially  Novo, 
give  good  results  when  high  cutting  speeds  and  feeds  are 
used.  Novo  steel  is  frequently  used  for  cutting  machine  steel 
and  Norway  iron,  as  it  will  stand  a  higher  speed  and  a 
coarser  feed  than  Styrian  special  steel;  but  where  a  high 
finish  is  required,  Styrian  steel  should  be  used  in  preference. 

Methods  of  Making  Circular  Tools 
In  designing  circular  tools,  the  question  of  making  should 
be  carefully  considered,  and  where  possible,  the  contour  of 
the  tool  should  be  as  simple  as  the  requirements  will  permit. 
There  are  various  methods  employed  in  making  circular  tools 
of  irregular  shape,  among  them  being  the  transfer  scheme, 
templet  system,  master  tools,  and  individual  turning  tools. 
For  work  requiring  a  fair  amount  of  accuracy,  the  first  two 
methods  are  not  reliable.  The  master  tool  system  is  some- 
times advisable  when  very  difficult  shapes  are  to  be  produced 
and  when  a  large  number  of  tools  of  the  same  shape  are  re- 
quired. The  writer  considers  that  where  a  few  tools  are  re- 
quired, the  individual  turning  tool  method  is  the  cheapest 
and  best,  and  that  direct  measurements  are  more  reliable  than 
either  the  transfer  scheme  or  templet  system.  The  above- 
mentioned  methods  will  be  explained  in  the  order  in  which 
they  are  given. 

The  Transfer  Method 
To  illustrate  what  is  meant  by  the  transfer  scheme,  refer 
to  Fig.  23;  here  a  circular  tool  and  setting  gage  are  shown 
on  the  arbor  A.  The  steps  1,  2,  3,  4,  on  the  setting  gage  corre- 
spond with  the  various  diameters  required  on  the  circular 
tool.  The  setting  gage  is  turned  to  micrometer  measurement 
and   then   copper   plated   with   blue   vitriol.     To   transfer   the 
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0.00075 
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0.0013 
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0.001 
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0.0012 
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ence  to  all  other  compounds  or  other  poorer  grades  of  screw 
cutting  oil  for  the  following  reasons:  1.  The  speeds  used  are 
comparatively  low.  2.  A  good  supply  can  be  furnished  to  the 
cutting  edges  of  the  tools.  3.  Circular  tools  can  be  used  with- 
out side  clearance  and  yet  give  satisfactory  results.  4.  Good 
lard  oil  does  not  gum  up  the  machines  or  cause  rusting  of 
the  operating  parts,  as  would  be  the  case  if  cooling  mediums 
composed  of  water  and  other  compounds  were  used.  The  lard 
oil  used  should  be  thin  and  not  sluggish,  if  good  results  are 
to  be  expected. 

Selecting  a  Suitable  Steel  for  Circular  Tools 
The  conditions  under  which  work  is  produced  should  de- 
termine the  steel  to  be  used  in  making  the  circular  tools,  i.  e. 
if  the  piece  to  be  made  is  of  a  very  difficult  shape,  requiring 
sharp  or  thin  projections  on  the  tool,  a  grade  of  steel  should 
be  used  which  would  not  require  a  high  heat  to  harden,  as 
the  thin  projections  are  liable  to  become  burnt  or  cracked 
while  hardening.  A  brand  of  steel  which  has  been  found  to 
give  good  satisfaction  in  such  cases  is  Bohler's  Gold  Label 
special  Styrian  steel;  this  steel  holds  a  fine  edge  satisfac- 
torily and  also  gives  a  very  smooth  finish  to  the  work;  it  is 
especially   adapted    for   cutting   brass.     Care   should   be   exer- 


sizes  from  the  setting  gage  to  the  circular  tool,  the  master 
tools  for  the  various  shapes  are  brought  in  until  they  touch 
the  setting  gage,  and  th%  reading  on  the  micrometer  collar  on 


r 
1 

1 

L 

|— 

: 

1 

-1 

WASTER  TOOLS 

, CIRCULAR  TOOL 

[— 

|— 

r-i 

,?ETTrNG  GAGE 

1 

2 

1 

\ 

1 
J 

i 

T 

3 

T 

T 

SIochiiK^nj.y.Y. 

Fig.  23.     Transfer  Method  for  Making  Circular  Form  Tool 

the  feed-screw  is  noted.  The  master  tool  is  then  brought  into 
position  on  the  circular  tool  and  fed  into  the  depth  required, 
as  indicated  on  the  micrometer  collar.     The  succeeding  opera- 
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tions  are  continued  In  like  manner  until  the  desired  shapes 
on  the  tool  are  completed.  As  previously  stated,  where  a  fair 
amount  of  accuracy  Is  required,  this  scheme  Is  not  advisable, 
tor  the  reason  that  If  the  feed-screw  or  slide  has  any  lost 
motion,  as  is  generally  the  case,  the  same  pressure  could  not 
bo  brought  to  bear  on  the  gage,  when  sotting  the  master  tool, 
as  would  be  exerted  on  the  circular  tool  when  cutting  to  the 
indicated  depth;  then  the  circular  tool  would  be  larger  In 
diameter  than  the  setting  gage. 

Templets 
Some  authorities  advocate  making  templets  which  conform 
to  the  contour  of  the  piece  to  be  made.  Considerable  skill  Is 
required  to  file  complicated  templets  accurately,  as  any  error 
which  might  occur  would  be  doubled  in  the  diameters  of  the 
product.     It  Is  just  as  easy  to  measure  a  circular  tool,  as  it 


Fig.  24.    Holder  for  Special  Turning:  Toola 

is  to  measure  a  templet,  and  in  the  first  case  the  error  would 
be  less,  as  the  measurement  does  not  require  to  be  trans- 
ferred. The  writer  considers,  that  when  accurate  tools  are  re- 
quired, templets  should  be  avoided  and  direct  measurements 

used  instead. 

Master  Tools 

Master  tools  are  unnecessary,  unless  a  large  number  of 
circular  tools  of  the  same  shape  are  required.  When  master 
tools  are  being  made,  the  differences  in  diameters  due  to 
the  cutting  down  below  center,  should  be  calculated,  and  the 
tool  made  so  that  it  can  be  set  on  the  center  of  the  work, 
when  cutting  the  circular  form  tool,  instead  of  setting  the 
master  tool  below  the  center  the  required  amount,  as  is  advo- 
cated by  some  authorities.  It  is  bad  practice  to  set  the  edge 
of  a  tool  much  below  the  center  of  the  work,  as  it  tends  to 
-chattering,  and  the  material  is  removed  by  a  scraping  action 
Instead  of  being  cut.     In  the  majority  of  cases,  it  is  prefer- 
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Fig.  25.     Making  Cut-off  Toola  for  Spherical  Work 

able  to  make  a  circular  master  tool  rather  than  a  dove-tail 
tool,  as  the  former  is  both  easier  measured  and  made. 

Individual  Turning  Tools 
The  individual  turning  tool  method,  in  conjunction  with 
direct  measurements,  is  preferable  to  all  others,  when  only 
a  small  number  of  similar-shaped  tools  are  required.  In  Fig. 
■24  is  shown  a  tool  holder  A  and)  tool  B  for  forming  the  radii 
for  oval  head  screws  and  other  shapes  of  a  similar  character, 
special  tools  being  inserted  in  the  tool  liolder  A.  as  required. 
When  using  this  tool  for  forming  circular  cut-off  tools,  as 
shown   in  Fig.  11  in  the  previous  installmont  of  this  article, 


the  distance  a  Is  set  equal  to  the  radius  of  the  tool  B  minus 
the  amount  that  the  center  Is  ahead  of  the  edge  of  the  circu- 
lar tool.  The  radius  of  the  tool  B  is,  of  course,  made  equal 
to  the  radius  required  on  the  circular  tool.  The  operating 
parts  of  this  tool  holder  are  clearly  illustrated  In  Fig.  24. 

The  operations  adopted  in  using  this  tool  are  shown  at  A,  B, 
C,  Z),  Fig.  25.  The  first  operation  A  consists  In  taking  a  light 
cut  (about  0.005  inch)  across  the  circumference,  making  the 
distance  a  equal  to  the  dimension  D,  shown  in  Fig.  11.  Then 
a  light  cut  is  taken  along  the  side  as  at  B,  making  the 
distance  b  equal  to  the  dimension  X.  Then  the  tool, 
shown  In  Fig.  24,  Is  set  square  with  the  face-plate  or  at  right 
angles  to  the  centers,  and  the  tool  fed  in,  until  the  gage  G 
touches  the  largest  diameter  of  the  tool,  leaving  the  shape 
-of  the  tool  as  sliown  at  C,  Fig.  25.  A  square  nose  tool  is  then 
set  tangentlally  to  the  radius,  forming  the  angle  0,  as  shown 
in  Fig.  11.  This  square  nose  tool  removes  the  material  left 
after  the  operation  at  C,  Fig.  25,  and  leaves  the  tool  as  shown 
at  D.  The  individual  turning  tools  used  are  concave  tools, 
round  or  convex  tools,  square  nose  tools,  and  parting  tools. 

Measuring  Difficult  Shapes 
When  making  circular  tools  of  irregular  contour,  shapes 
difficult  to  measure  are  sometimes  encountered.  There  are 
various  tools  and  methods  employed  for  this.  An  appliance 
to  be  used  in  connection  with  a  micrometer  for  measuring 
deep  slots  and  grooves  is  shown  in  Fig.  26.  The  special  meas- 
uring pieces  A  are  fitted  to  the  anvil  and  spindle  of  the  mi- 
crometer, and  when  the  measurement  is  taken,  the  distances 
B  are  subtracted,  giving  the  actual  diameter  of  the  tool.  The 
pieces  A  can  be  made  so  that  tools  of  very  difficult  shapes  can 
be  measured  with  accuracy.  Where  a  form  tool  straddles  a 
piece,  the  sharp  corners  produced  by  the  tool  rubbing  against 


Fig.  26.    Micrometer  Arranged  for  Measuring  Form  Toola 
of  DifQcult  Shapes 

the  sides  are  frequently  objectionable  and  require  to  be  re- 
moved. A  form  tool  similar  to  that  shown  in  Fig.  22  is  some- 
times used  for  this  purpose.  Making  a  tool  of  this  descrip- 
tion produces  a  form  difficult  to  measure  accurately,  but  by 
adopting  the  wire  method,  the  measuring  of  the  tool  is  some- 
what simplified.  To  proceed  with  the  wire  method  employed, 
refer  to  Fig.  22. 

Let  D  =  the  largest  diameter  of  the  tool, 

o^  distance   from   outer   edge   of   largest   diameter   of 

tool  to  bottom  of  chamfer,  on  the  piece, 
IV  :=  the  width  of  piece  to  be  chamfered, 
0 wangle  that  chamfer  makes  with  vertical  line  of  tool, 
6  =  distance  from  bottom  of  chamfer  to  apex  or  root 

of  triangle. 
C=:the  root  diameter  of  tool, 
i?z=the  radius  of  wire, 

A  =  distance  from  center  of  wire  to  apex  or  root  of  tri- 
angle, 
E  =:  the  diameter  over  wires. 


Then  b^—  X  cot  <j>;  C  =  D - 
2 


■2  (a-f  6) 


R 


-;  B  =  A  +  R;  E  =  C  +  2B. 


sin  </> 

The  dimension  E  can  be  calculated  when  the  tool  Is  being 
designed  and  put  on  the  drawing,  also  giving  the  size  of  wire 
to  be  used.  When  the  wires  are  below  the  iiart  ('.  the  pieces 
A  shown  in  Fig.  2G  can  be  used  for  finding  dimension  E. 
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THE  NECESSITY  FOR  ACCURACY 

Quite  frequently  the  complaint  that  young  technical  grad- 
uates cannot  be  trusted  to  do  accurate  -work  involving  calcu- 
lations and  the  keeping  of  records  and  data  is  voiced  In  the 
engineering  press.  It  is  impossible  to  say  to  what  extent 
complaints  of  that  kind  are  based  on  general  defects  inherent 
in  the  training  of  the  technical  graduate.  No  doubt  in  many 
cases  they  have  been  called  forth  by  the  work  of  individuals 
who  do  not  fairly  represent  the  whole  body  of  young  engi- 
neers. The  experience  in  this  office  in  the  editorial  work  of 
revising  contributed  articles  written  by  a  great  many  young 
engineers  has  been  that  while  general  formulas  are  deduced 
with  considerable  ability  and  ingenuity,  the  arithmetical  work 
in  the  examples  calculated  by  the  deduced  formulas  to  show 
their  application,  is  very  often  lacking  in  accuracy.  This  Is 
rather  a  paradoxical  condition,  but  the  fact  remains  that  it 
exists,  and  it  is  not  difficult  to  find  an  explanation. 

It  is  not  unusual  that  engineering  students  while  at  the 
technical  colleges  are  led  to  believe,  by  the  very  training  they 
receive,  that  the  deduction  of  formulas  and  a  knowledge  of 
their  application  to  practical  problems  are  the  most  important 
parts  of  an  engineering  education;  and  that  the  actual  arith- 
metical work  involved  in  the  solution  of  examples  is  of  minor 
importance.  The  engineering  student  apparently  reasons,  'T 
know  arithmetic  anyway."  This  habit  of  inaccuracy  and  of 
slighting  work  requiring  only  elementary  knowledge  formed 
perhaps  during  the  college  years,  is  often  the  cause  of  bitter 
experiences.  In  practical  engineering  work  accuracy  Is  of 
prime  importance.  What  practical  use  is  a  high  order  of 
ability  in  deducing  complicated  formulas  if,  when  these  formu- 
las are  applied,  errors  appear  in  the  arithmetical  work  and 
inaccurate  results  are  obtained  for  a  specific  case?  The  only 
purpose  that  formulas  serve  is  the  convenience  of  their  prac- 
tical application  In  solving  problems  occurring  in  everyday 
engineering  work.  No  matter  how  ingenious  is  the  work  of 
deducing  the  formula,  errors  in  calculation  involving  the 
numerical  values  inserted  therein  render  all  the  previous 
work  of  no  value.  Indeed  the  value  of  such  formulas  becomes 
even  negative,  because  the  result  of  a  calculation  based  upon 


a  formula  known  to  be  correct  will  command  attention  and 
confMence.  Its  accuracy  will  be  assumed  and  may,  therefore, 
cause  mistakes  in  design  which  will  entail  loss  in  time  and 
money  and,  in  certain  classes  of  work,  danger  to  human  life. 
No  engineer,  regardless  of  his  ability  and  genius,  who  is 
inaccurate  in  his  work  even  in  small  and  seemingly  unim- 
portant details  should  be  trusted  to  carry  out  any  important 
problems  where  his  work  cannot  be  readily  checked.  Indeed 
it  appears  that  the  aversion  to  young  engineering  graduates 
which  is  rather  common  among  many  manufacturers  is  largely 
due  to  the  fact  that  such  young  men  do  not  usually  perform 
the  minor  duties  which  are  at  first  entrusted  to  them  with 
sufficient  care.  The  average  young  engineer  imagines  that 
such  work  is  not  worthy  of  his  superior  education  and  so  he 
slights  it.  He  gets  into  the  habit  of  carelessness,  and  unless 
he  awakens  to  a  realization  of  the  necessity  for  accuracy  and 
care  in  small  matters,  and  in  what  he  may  consider  unim- 
portant work,  it  is  likely  to  hamper  his  success  for  many 
years.  The  young  man  of  mediocre  ability  who  brings  to  his 
work  care  and  diligence  is  much  more  likely  to  win  the  race 
than  is  the  brilliantly  equipped  man  who  slights  details  be- 
cause he  considers  them  unworthy  of  his  ability,  and  who  falls 
into  habits  of  inaccuracy  and  carelessness  through  which  he 
finally  loses  the  confidence  of  those  who  might  otherwise  be 
in  a  position  to  open  up  to  him  opportunities  for  progress. 

*  *     * 

DESIGNING  AND  INVENTING 

The  art  of  the  machine  designer  Is  one  to  which  it  is  diffi- 
cult to  assign  a  rigid  definition.  The  machine  designer  is  to  a 
certain  extent  an  inventor,  but  largely  he  is  an  adapter;  and 
it  seems  that  his  abilities  in  the  latter  field  are  in  general 
far  more  valuable  than  in  the  former.  Practical  machine 
designing  does  not  consist  so  much  in  inventing  radically 
new  devices  as  in  adapting  old  and  well-known  mechanisms 
and  principles  to  new  uses  and  arranging  them  in  different 
relations  to  each  other  so  as  to  perform  new  functions.  Some- 
times work  of  this  kind  may  be  classed  as  invention,  but  as 
a  rule  it  is  not.  Invention  is  rather  the  devising  of  an  entirely 
new  mechanism,  or  an  application  of  mechanical  principles  in 
a  radically  new  manner.  If  inventions  are  defined  as  funda- 
mentally new  departures,  it  will  be  conceded  that  the  machine 
designer's  work  is  seldom  of  the  nature  of  invention,  but 
almost  entirely  a  work  of  adaptation. 

This  by  no  means  lessens  the  importance  of  the  work  of  the 
machine  designer.  It  is  often  as  difficult,  and  certainly  as 
important,  to  be  able  to  apply  known  and  tried  devices  and 
methods,  to  perform  new  operations,  as  it  is  to  devise  some- 
thing entirely  new  which  may  require  considerable  experi- 
menting and  great  expense  for  its  perfection.  As  an  example, 
in  the  construction  of  a  machine  requiring  a  friction  clutch, 
the  experienced  designer  could  naturally  lay  out  his  work  so 
as  to  employ  a  clutch  of  standard  make  rather  than  to  invent 
one  himself.  The  adaptation  of  machines  to  the  use  of  certain 
standard  parts  makes  possible  the  unit  system  of  manufacture 
which  is  the  most  economical  method  of  building  machines 
in  large  quantities,  and  at  the  same  time  it  permits  of  flexi- 
bility in  design  at  small  cost.  The  machine  designer  who 
insists  upon  making  original  designs  of  his  own  for  all  mech- 
anisms required  in  his  machines  is.  as  a  rule,  a  far  less  effi- 
cient man  than  one  who  confines  his  w'ork  to  the  arrange- 
ment and  modification  of  devices  already  known  to  give  satis- 
factory service,  and  thoroughly  tried  out  in  practice.  The 
best  qualification  of  a  machine  designer,  therefore,  is  not 
always  ability  to  invent,  but  ability  to  make  proper  use  of 
existing  inventions  as  well. 

*  *     * 

The  abrasive  power  of  grindstones,  correctly  applied,  is 
second  to  none,  the  emery  wheel  not  excepted.  The  peripheral 
speed  of  a  grindstone  should  be  from  1,600  to  1,800  feet  per 
minute.  The  bearings  should  be  self-oiling  and  self-aligning 
and  the  stone  should  be  kept  true  by  use  of  some  truing  de- 
vice that  will  turn  the  face  smooth  and  accurate  without  waste. 
High  spots  may  be  reduced  by  nicking,  causing  them  to  wear 
more  rapidly  than  the  low  parts.  Water  should  be  applied 
copiously,  but  not  in  a  flood,  the  supply  being  just  sufficient 
to  cover  the  face  with  a  film  that  will  carry  away  the  heat. 
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THE  INTERNAL  COMBUSTION  ENGINE 

The  pnst  fifty  yoais  have  boeii  remarkable  for  mechanical 
development  In  many  lines,  and  one  of  the  most  important 
Improvements  of  that  period  was  made  In  the  Internal  com- 
bustion engine.  This  type  of  prime  mover,  which  comprises 
gas,  gasoline,  oil,  alcohol  and  other  engines  of  various  de- 
scriptions in  which  the  fuel  is  burned  in  the  work  cylinder, 
dates  from  the  introduction  of  the  crude  Lenoir  engine  in 
1S60.  This  was  the  first  gas  motor  brought  before  the  public, 
although  by  no  means  the  first  actually  built.  Since  that  date 
there  has  been  a  steady  improvement  In  design  and  growth  in 
size,  until  to-day  there  are  in  use  gas  engines  of  four  thou- 
sand horsepower,  or  more,  driving  dynamos  with  the  regu- 
larity and  smoothness  which  characterize  the  best  steam 
engines. 

Although  essentially  simple,  the  simplicity  of  the  gas  en- 
gine is  more  apparent  than  real.  Possessed  of  but  few  parts, 
there  are  nevertheless  many  detects  likely  to  affect  the  gas 
engine  that  never  trouble  the  steam  engine.  Poor  ignition, 
back  firing,  carbon  deposits,  poor  compression  and  short  cir- 
cuits are  a  few  of  the  troubles  that  have  played  havoc  with 
its  reputation  as  a  reliable  motive  power.  The  simplicity  of 
its  mechanism  is  in  part  responsible  for  these  troubles.  Not 
sufficient  care  was  taken  in  the  design  and  construction  and 
the  conditions  of  operation  often  were  notoriously  bad.  But 
the  advent  of  the  motor  boat  and  automobile  has  been  fol- 
lowed by  a  great  improvement  In  design  and  construction. 
The  number  of  users  has  greatly  increased,  and  their  require- 
ments for  uninterrupted  service  have  made  imperative  the 
elimination  of  the  ordinary  faults  inherent  in  the  earlier  de- 
signs. The  battery  system  of  ignition,  for  example,  has  been 
largely  superseded  in  automobile  design  by  the  magneto  ap- 
paratus, so  simple  and  reliable  in  certain  makes  that  it  will 
work  immediately  after  submersion  in  water. 

The  gas  engine  has  been  an  attractive  subject  to  machinists, 
having  been  even  more  popular  with  them  than  the  steam 
engine  as  a  model  for  home  construction.  Many  a  machinist 
has  procured  the  rough  castings  and  other  parts  for  a  fuTV 
dollars,  and  by  working  nights  has  built  an  engine  with  which 
as  the  motive  power  he  started  a  humble  repair  shop  of  his 
own,  with  perhaps  a  lathe,  drill  and  grinder  as  his  principal 
tool  equipment.  From  these  humble  beginnings  have  devel- 
oped thriving  manufacturing  industries,  and  many  of  the 
minor  improvements  in  the  gas  engine  have  been  made  by 
these  unknown  mechanics  in  building  model  engines.  The 
success  of  the  aeroplane  may  be  largely  attributed  to  the 
work  of  machinists — amateurs  in  the  gas  engine  art — who 
built  motors  after  their  own  ideas. 

The  steam  engine  is  rapidly  passing  for  small  stationary 
plants,  and  it  is  practically  out  of  the  automobile  field.  The 
competition  betw-een  it  and  the  gas  engine  as  the  motive  power 
of  the  automobile  resulted  in  a  complete  victory  for  the  latter. 
Its  simpler  construction,  compactness,  great  power,  superior 
economy  and  other  valuable  characteristics  have  won  for  it 
the  leading  place,  and  the  trend  is  toward  the  use  of  gas 
engines  as  the  motive  power  for  ail  purposes.  The  modern 
gas  producer  and  the  Improved  gas  engine  are  for  manu- 
facturing plants  practically  as  simple  to  operate  as  the  steam 
engine,  and  the  cost  of  fuel  and  labor  is  less.  Cheap  fuel  can 
bo  used;  there  is  no  boiler  to  explode,  no  tubes  to  leak,  no 
trouble  with  water  supply  and  little  or  no  waste  of  fuel  after 
the  engine  is  stopped.  The  number  of  machine  shops  driven 
by  gas  engines  Is  large  and  is  growing,  but  the  great  users 
of  the  future  will  be  the  farmers,  to  whom  the  coming  of  re- 
liable gas  power  means  a  new  era  in  agriculture  in  which 
power-driven  machinery  will  play  a  still  greater  part  in  the 
emancipation  of  farm  labor  than  has  the  horse-drawn  ma- 
chinery of  the  past  and  present. 

*     «     « 

An  idea  of  the  enormous  amount  of  labor  represented  by  a 
battleship  may  be  formed  by  the  fact  that  the  breaking  up  or 
taking  apart  of  an  old  obsolete  British  battleship,  the  Thun- 
derer, built  In  1877,  will  require  the  work  of  100  men  for 
nearly  two  years.  During  the  thirty-three  years  of  existence 
this  battleship  has  never  appeared  in  war,  its  usefulness  ap- 
parently having  been  limited  to  that  of  "insuring  peace." 


LIGHT  AND  RELIABLE  GAS  ENGINES 

By    A.    S.    ATKINSON- 

In  the  evolution  of  the  gas  engine,  little  attention  was  given 
to  the  weight  of  the  motor  per  horsepower  until  it  had  reached 
a  stage  which  made  it  reliable  and  adapted  it  to  wide  fields  of 
usefulness.  The  chief  question  which  first  concerned  the  de- 
signers and  manufacturers  was  how  much  power  it  was 
possible  to  obtain  from  a  single  engine  working  under  eco- 
nomical loads,  and  how  reliable  it  could  be  made  under  con- 
tinuous operation.  The  first  gas  engines  were  comparatively 
small,  and  It  was  not  believed  that  large  ones  could  be  buill ; 
but  to-day  mammoth  gas  engines  are  constructed  without  diffi- 
culty, the  twin-tanilem.  double-acting  motors  of  the  new  Gary 
steel  mills  having  3600  horsepower  capacity  each. 

The  question  of  reducing  the  weight  of  gas  engines  arose 
when  builders  of  boats  and  airships  began  to  experiment  with 
this  form  of  motive  power.  The  elimination  of  superfiuous 
metal  In  the  gas  engine  is  following  the  lines  of  development 
of  the  steam  engine.  A  hundred  years  ago  a  steam  engine 
which  produced  ten  horsepower  weighed  some  ten  to  twenty- 
tons,  including  engine,  boiler  and  all  equipment.  Similarly, 
the  early  gas  engines  were  heavy  and  unnecessarily  clumsy. 
Even  those  first  used  In  automobiles  were  so  large,  heavy  and 
clumsy  that  when  mounted  on  trucks  they  left  apparently  lit- 
tle room  for  passengers  or  freight.  The  systematic  cutting 
down  of  weight  has  progressed  rapidly,  and  to-day  designers 
are  confronted  with  the  question  of  how  light  a  reliable  gas 
motor  can  be  made. 

In  marine  engines  weight  and  bulk  have  always  been  of 
more  concern  than  for  stationary  engines.  A  factory  plant 
cares  less  about  weight  and  size  of  the  motive  power  than 
of  the  capacity,  reliability  and  cost  of  operation.  Designers 
have  consequently  emphasized  these  points  for  all  stationary 
work,  and  as  a  result  many  engines  are  Installed  on  land 
which  carry  a  great  surplus  of  metal.  The  marine  engineer, 
however,  had  to  study  the  bulk  and  weight  of  the  motor  very 
much  as  the  pioneers  in  the  automobile  and  airship  Indus- 
tries did.  In  light,  frail  torpedo  boats,  the  weight  of  the  en- 
gines per  horsepower  was  a  vital  question  from  the  first,  and 
when  it  came  to  equipping  the  small  motor  boats  with  gas 
engines  the  same  subject  was  forced  to  the  front.  The  swift 
motor  boat  built  for  racing  purposes  had  to  carry  high-speed 
engines  In  which  every  ounce  of  superfluous  metal  was  whit- 
tled off. 

The  designers  of  motors  for  airships  and  aeroplanes  had 
even  more  difficult  problems  to  solve.  The  engine  that  proved 
suitable  for  the  motor  boat  or  automobile  was  far  too  heavy 
tor  the  flying  machine.  The  reduction  in  weight  furthermore 
had  to  be  accompanied  by  an  increase  in  speed.  The  auto- 
mobile or  marine  engine  making  800  revolutions  per  minute 
proved  satisfactory,  but  the  aeroplane  motor  had  to  make 
from  1,000  to  1,400  revolutions  per  minute.  A  speed  of  twenty 
or  thirty  miles  on  the  land  or  water  was  satisfactory,  but  the 
airship  had  to  attain  a  speed  ot  approximately  thirty-five 
miles  to  keep  up  In  the  air. 

The  systematic  study  of  reduction  of  weight  of  gas  motors 
per  horsepower  was  therefore  undertaken  by  designers  of 
engines  tor  flying  machines,  and  to  them  we  owe  much  o( 
our  knowledge  of  this  subject.  In  the  race  for  light  motors, 
however,  it  Is  undoubtedly  true  that  reliability  has  In  most 
instances  been  sacrificed  for  speed  and  lightness.  Every  aero- 
naut to-day  agrees  that  the  greatest  problem  ot  flight  await- 
ing solution  is  that  of  a  light  and  reliable  motor.  The  prob- 
lem of  flying  has  been  solved  but  not  the  problem  of  the 
motor.  Nearly  all  of  the  mishaps  and  troubles  in  flying  are 
caused  by  the  motor  skipping,  missing  fire,  or  breaking  down 
at  some  critical  moment.  When  the  modern  airship  is  once 
In  the  air,  it  can  fly  as  long  as  the  motor  runs  and  the  fuel 
lasts. 

The  weight  of  the  motor  to-day  with  its  magneto  equals 
about  one-fifth  ot  the  whole  weight  of  the  aeroplane.  The 
aim  is  to  whittle  these  motors  down  to  the  minimum  and 
then  construct  them  so  that  they  will  be  absolutely  reliable. 
The  goal  apparently  Is  one  pound  of  metal  per  horsepower, 
which  to  say  the  least  Is  a   rather  startling  proposition   to 
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those  accustomed  to  heavier  machinery.  The  inventors  and 
designers  of  the  leading  types  of  airships  are  indefatigable 
workers  in  developing  and  perfecting  their  motors,  and  the 
secrets  of  this  part  of  the  equipment  are  jealously  guarded. 
The  new  Herring-Curtiss  motor  weighs  only  fifty-two  pounds 
and  generates  on  a  solid  foundation  approximately  24  horse- 
power. Some  of  the  French  motors  for  aeroplanes  weigh  125 
pounds,  and  generate  thirty  and  forty  horsepower.  There 
are  as  many  varieties  of  motors  for  airships  as  there  are 
types  of  flying  machines,  and  they  often  differ  in  many  minor 
points  and  in  some  of  the  more  vital  ones.  The  horsepower 
varies  from  25  in  the  Curtiss  and  30  in  the  Wright  machine 
up  to  50  in  the  Antoinette  monoplane.  The  American  motors 
are  mostly  of  the  four-cylinder  type,  while  some  of  the  French 
motors  run  up  to  a  dozen  or  more  cylinders.  The  different 
airship  motors  are  both  air-cooled  and  water-cooled. 

Taking  the  airships  as  a  whole  the  average  power  generated 
is  about  twenty-five  horsepower,  and  the  approximate  weight 
Is  three  pounds  to  the  horsepower.  One  firm,  however,  is  now 
claiming  that  it  can  make  good  reliable  motors  which  will 
weigh  only  one  and  a  half  pounds  per  horsepower  generated, 
while  another  is  making  an  80-horsepower  motor  with  a  total 
weight  of  300  pounds.  This  motor  has  eight  cylinders  grouped 
in  pairs  around  a  center  crank  chamber  which  contains  a  two- 
throw  crank.  Two  carburetors  and  two  magnetos  are  used; 
the  piston  bore  is  3.54  inches  and  the  combined  stroke  is  6.3 
inches.  Another  modern  high-powered  light,  reliable  gas 
engine  weighs  176  pounds  and  generates  40  horsepower. 
In  all  of  these  light  engines  designed  for  aeroplanes,  high 
speed  is,  of  course,  as  essential  as  lightness.  A  motor  weigh- 
ing one  and  a  half  to  two  or  three  pounds  per  horsepower 
running  at  1,200  to  1,400  revolutions  per  minute,  and  mounted 
on  a  very  flexible  foundation,  must  of  necessity  be  a  remark- 
ably delicate  piece  of  machinery.  It  is  the  flexible  base  which 
gives  designers  of  airship  motors  most  trouble.  It  has  been 
found  by  actual  experience  that  the  motor  loses  about  30  per 
cent  of  its  power  when  mounted  on  the  aeroplane.  This  loss 
must  therefore  be  considered  in  testing  the  engines  for  actual 
use. 

In  the  effort  to  solve  the  airship  motor  problem  designers 
have  turned  their  attention  again  and  again  to  the  gas  tur- 
bine. If  an  eflicient  gas  turbine  could  be  constructed  that 
would  be  suitable  In  other  respects,  the  matter  of  revolutions 
would  no  longer  present  difficulties.  Fifteen  hundred  revolu- 
tions per  minute,  which  is  now  considered  extremely  high  for 
the  reciprocating  motor,  would  be  comparatively  slow  for  an 
efficient  gas  turbine;  but  this  would  require  in  addition  to  a 
continuous  force  a  perfect  balancing  of  the  whole  engine,  and 
this  must  be  worked  out  better  than  It  has  been  so  far  on 
the  aeroplane. 

The  lack  of  reliability  of  gas  engines  designed  for  aero- 
planes has  been  taken  up  by  manufacturers  of  motors  in  gen- 
eral, and  they  are  trying  to  solve  the  problems  which  the 
pioneer  aeronauts  have  failed  in.  Probably  every  gas  engine 
manufacturer  to-day  is  experimenting  with  light  high-speed 
motors,  even  though  they  do  not  advertise  them  or  even  put 
them  on  the  market.  They  realize  that  for  certain  kinds  of 
work  these  motors  will  prove  of  the  greatest  value.  They 
win  be  suitable  for  speed  crafts,  hydroplanes,  and  possibly 
very  light  torpedo  boats  as  well  as  for  flying  machines.  Even 
very  small  boats  such  as  skiffs  and  canoes  will  be  greatly 
Improved  by   having  light  high-speed  motors. 

Incidentally  the  question  comes  up  for  consideration  as  to 
-whether  the  engines  of  extreme  types  have  not  been  reduced 
"in  weight  too  much  for  practical  and  reliable  work.  Is  it  pos- 
-sible  to  design  and  construct  a  reliable  and  efficient  high-speed 
-gas  motor  that  will  weigh  only  a  pound  or  two  per  horse- 
power? Not  a  few  of  the  leading  manufacturers  agree  that 
the  craze  for  lightness  in  motors  has  handicapped  the  flying 
.question,  and  that  matters  would  be  greatly  improved  if  the 
•aeronauts  would  accept  a  heavier  machine  which  would  run 
:  smoothly  and  easily  for  a  long  time.  Motors  for  automobiles 
and  boats  can  be  run  indefinitely  w-ithout  a  stop  or  a  miss, 
and  if  the  airship  expects  to  attain  similar  endurance  the 
motor  must  be  made  heavier  and  more  reliable. 

It  would  be  difficult  to  set  absolutely  the  lowest  weight  of 
a  motor  for  a  given  speed  and  horsepower,  for  in  the  past  it 


has  frequently  been  demonstrated  that  the  triumphs  of  one 
generation  have  been  easily  eclipsed  by  those  of  the  next. 
Apparently,  however,  a  pound  of  metal  per  horsepower  would 
seem  to  be  the  ultimate  goal. 

The  air-cooled  engine  has  an  advantage  over  the  water- 
cooled  motor  for  airships  if  other  things  are  equal,  for  the 
body  of  water  which  the  latter  must  carry  in  the  jacket  must 
be  taken  into  consideration  in  considering  weight.  But  there 
are  many  difficulties  in  the  way  of  designing  light,  speedy 
engines  which  can  be  practically  cooled  by  air,  and  a  motor 
that  gets  too  hot  after  a  short  run  in  the  airship  is  a  decided 
failure.  It  cannot  be  stopped  in  mid-air  to  cool  off  as  might 
be  the  case  in  a  boat  or  automobile.  It  must  keep  on  work- 
ing at  all  times  in  order  to  keep  the  ship  floating.  A  few 
skips  or  a  short  stop  from  overheating  means  an  inglorious 
descent. 

A  type  of  air-cooled  engine  for  flying  machines  which  repre- 
sents some  of  the  greatest  advances  in  designing  is  the  French 
motor  used  in  the  Petleris  airship  which  won  a  short  distance 
prize  last  November.  The  specifications  of  these  motors  are 
as  follows:  .: 


Number  of 

Weight  in 

Horsepower 

Cylinders 

Speed 

pounds 

20-25 

5 

1000  R.P.M. 

115 

35-40 

7 

1000  R.P.M. 

150 

40-50 

10 

1000  R.P.M. 

216 

The  pistons  of  these  engines  are  of  turned  steel,  and  the 
cylinders  are  placed  fan-like;  but  these  motors,  like  all  others 
designed  for  airships,  have  their  rating  based  upon  actual 
work  on  a  solid  foundation.  In  all  of  these  light-weight  mo- 
tors running  at  high  speed  there  must  be  ample  cooling  sur- 
face, generous  bearing  surfaces  in  the  wearing  parts,  perfect 
magneto   ignition,  and  forced   lubrication   which  will  not  get 

out  of  order. 

#     *     * 

THE   NITER  PROCESS  FOR    BLUING    IRON   AND  STEEL 

Attention  is  called  in  the  Brass  World  to  the  niter  process 
for  bluing  iron  and  steel.  This  process  was  first  brought  to 
the  notice  of  the  public  in  a  paper  read  before  the  American 
Society  of  Mechanical  Engineers,  by  Mr.  William  H.  Weight- 
man  in  1S86.  This  method  produces  a  beautiful  color  and 
may,  therefore,  be  of  general  interest.  The  process  is  very 
simple,  the  niter  (nitrate  of  potash,  often  called  saltpeter)  is 
melted  in  an  iron  pot  and  heated  to  about  600  degrees  F.  The 
articles  to  be  blued  are  cleaned  and  polished  and  then  im- 
mersed in  the  molten  niter,  in  which  they  are  allowed  to  re- 
main until  the  desired  color  has  been  obtained  in  a  uniform 
manner.  Only  a  few  seconds  are  required,  or,  in  general,  only 
the  length  of  time  necessary  for  the  articles  to  arrive  at  the 
heat  of  the  niter.  The  articles  are  then  removed  and  allowed 
to  cool,  after  which  they  are  immersed  in  water  and  the  ad- 
hering niter  washed  off.  Articles  which  will  not  warp  or 
twist  may  be  immersed  in  water  immediately  after  having 
been  removed  from  the  niter.  After  the  cleaning  process  the 
articles  are  dried  in  sawdust  and  then  oiled  with  suitable 
oil,  such  as  linseed,  to  prevent  them  from  rusting.  If  a  uni- 
form color  is  to  be  attained  continuously,  a  pyrometer  should 
be  used  to  control  the  temperature  of  the  heated  niter,  because 
a  higher  heat  than  600  degrees  F.  will  produce  a  dark  color, 
while  a  lower  heat  will  make  the  objects  light. 

The  niter  process  can  scarcely  be  called  suitable  for  small 
articles  on  account  of  its  cost.  Niter  itself  is  not  expensive, 
but  the  pieces  must  be  dipped  carefully  in  order  to  obtain 
the  desired  color  and  the  handling  in  washing  them  off  after- 
wards and  drying  them  makes  the  cost  per  piece  high.  It  is, 
therefore,  used  mostly  for  medium-sized  and  large  work. 

*     •     * 

The  German  Post  Office  Department  has  adopted  a  letter- 
registering  machine  by  means  of  which,  in  order  to  register 
a  letter,  all  that  is  necessary  to  do  is  to  insert  it  in  a  slot  in 
the  lid.  which  closes  automatically  as  soon  as  the  letter  is 
dropped,  and  to  turn  a  handle.  This  operation  stamps  the 
letter  with  the  name  of  the  post  office,  the  date  and  a  number, 
and  delivers  a  receipt  similarly  printed.  How  the  registration 
fee  is  collected  by  this  device  Is  not  explained  in  the  descrip- 
tion published  in  an  English  contemporary,  from  which  this 
information  is  obtained 
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THE  DESIGN  OP  A  PLATE  GIRDER* 
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Uy    MARTIN  JOAOHIMSONt 

J^^HB^^  While  the  dosigu  of  plutc  gird- 

^^B^^^^^  ers  does  not  strictly  belong  to  the 

IB  work  of  the  mechanical  engineer 

iff^'W  or     draftsman,     they     are     often 

U    ^^^^^0  called  upon  to  carry  out  work  of 

S^^^^^^r  this  character.   Girders  under  unl- 

r^(^^H^  form    load,    or   with    one   conccn- 

^^i  ^^^^^^^  t rated  load  in  the  middle  of  the 
'^^^^^^^^^^m  span,  may  readily  be  selected 
^^^^^^^^HF  from  tables   in  the   handbooks   is- 

^H    ^^^^r  sued   by   the   steel  manufacturers, 

^^^^  but  even  these  do  not  always  con- 

form to  the  building  laws  of  the 
various  cities,  and  their  economy 
of  steel  is  not  always  the  great- 
est. Girders  carrying  a  uniform  load  and  a  number  of  con- 
centrated loads  must  be  designed  for  their  specific  purpose, 
but  this  is  a  comparatively  simple  problem,  as  the  following 
example  shows. 

The  problem  here  given  will  be  to  design  a  plate  girder  to 
span  an  opening  of  30  feet  in  a  brick  wall  of  12  inches  thick- 
ness; the  wall  above  the  girder,  including  roof  and  floor  loads 
which  it  carries,  produces  a  uniform  load  of  2,000  pounds  per 
foot  of  girder.  Besides  this,  provision  should  be  made  for  two 
hangers  to  support  shop  trolleys  at  points  9  and  11  feet  from 
the  sides  of  the  opening  and  each  capable  of  sustaining  a 
total  load  of  5  tons. 

Dimensions  of  Girder 

The  depth  of  a  plate  girder  may  be  taken  as  1/12  of  its 
span  which  gives  30  inches  as  the  depth.  The  girder  should 
rest  on  the  wall  on  both  sides  for  a  distance  of  %  its  depth, 
which  gives  a  total  length  of  32  feet  6  inches.  The  length 
used  in  the  calculations  is  taken  from  center  to  center  of 
pressure  and  equals  31  feet  3  inches. 

To  determine  the  effective  depth  of  the  girder  and  its 
weight,  the  sizes  of  material  to  be  used  must  be  assumed.  As 
the  wall  above  the  girder  is  12  inches  thick  the  cover  plates 
will  be  of  this  w^idth,  and  the  horizontal  flanges  of  the  angles 
will  be  made  5  inches,  as  the  two  angles  and  web  included 
will  then  nearly  come  to  the  same  width  as  the  cover  plates. 
The  other  flange  of  the  angles  may  be  3  or  3%  Inches,  as  only 
one  row  of  rivets  will  have  to  be  used.  The  web  of  the  girder 
will  tentatively  be  made  %  inch  thick  by  30  inches  deep. 
This  gives  the  weight  as  follows: 

Weight  of  four  5  X  Syo  X  ¥2  inch  angles  =  4  X  13.6  =  54.4 
pounds  per  foot. 

The  value  13.6  in  the  above  calculation  is  found  from  the 
accompanying  Data  Sheet  Supplement.  The  lengths  of  the 
legs  are  first  added  (5 -f  SVa  =  8%),  and  then  the  weight  is 
found  in  the  section  corresponding  to  the  sum  of  the  lengths 
of  the  legs  and  opposite  the  thickness,  which  in  this  case  is  % 
Inch. 

Weight  of  2  cover  plates,  12  X  %  inch  =  2  X  6  X  3.4  = 
40.8  pounds  per  toot. 

The  factor  3.4  in  the  above  calculation  is  the  weight  of  a 
steel  bar  one  square  inch  in  section  and  one  foot  long. 

Weight  of  web  plate,  30  X  %  inch  ==  30  X  0.375  X  3.4  = 
38.25  pounds  per  foot. 

Total  weight  per  foot  =  54.4  +  40.8  +  38.25  =  133.45 
pounds,  or  with  details,  about  140  pounds. 

The  effective  depth  of  the  girder  is  the  depth  between  the 
lines  of  centers  of  gravity  of  the  flange  angles.  The  location 
of  the  center  of  gravity  for  structural  shapes  is  given  in  the 

•  With  Data  Sheet  Supplement. 
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steel  manufacturers'  handbooks,  and  for  an  angle  5  X  3V>  X  % 
inch  Is  at  a  distance  of  0.91  inch  from  back  of  longer  leg. 
In  the  example  given,  we  have  a  web  of  30  inches  depth;  the 
angles  generally  protrude  from  %  to  ^4  Inch  on,  both  sides  of 
the  web  which  will  give  a  distance  from  back  to  back  of  angles 
of,  say,  aOVa  inches.  Deducting  from  this  2  X  0.91  =  1.82  Inch, 
we  have  an  eltectlve  depth  of  30.5  —  1.82  =  28.68.  We  have 
now  to  find  the  combined  bending  moment  of  the  concentrated 
and  uniform  loads.  We  lay  out,  in  Fig.  1,  the  dimensions  of 
the  girder  which  we  have  found,  to  scale  (say  V^  inch  =  1 
foot),  and  the  bending  moment  of  the  concentrated  loads  can 
be  found  graphically  by  drawing,  to  the  same  scale  as  used  for 
Fig.  1,  the  force  polygon  of  these  two  loads  (A  and  B)  using 
a  definite  length  as  pole  distance  (say  100  inches),  as  shown 
in  Fig.  2.  If  we  use  a  scale  of  forces  of  10,000  pounds  =  1 
inch,  for  the  two  loads,  we  will  derive  our  bending  moment  in 
a  scale  of  100  inches  X  10,000  pounds  =:  1,000,000  inch-pounds 
=:  1  inch.  We  draw  a  vertical  line  cd  (representing  load  A) 
equal  to  1  inch  or  10,000  pounds,  and  de  (representing  B) 
equal  to  1  inch  or  10,000  pounds.  From  d  draw  horizontally 
do  equal  to  100  Inches  to  scale  of  Fig.  1,  and  connect  c  and  e 
with  0,  which  completes  the  force  polygon. 

TABLE  I.    BIVBT  SPACING  IN  ANGLES 
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*  When  the  thickness  of  the  6-inch  angle  exceeds  %-inch,  make  d  =  2J^. 
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Returning  to  Fig.  1,  we  start  from  a  vertical  line  through 
one  of  the  points  of  support  R  and  draw  lines  P,  T,  and  S 
parallel  to  lines  co.  do.  and  eo  of  the  force  polygon  and 
connect  the  ends  of  the  lines  P  and  S  by  a  line  T.  Any  ver- 
tical distance  between  lines  P.  T.  or  8  and  line  V  represents 
the  bending  moment  due  to  the  loads  A  and  B  at  that  point 
to  the  selected  scale  of  1,000,000  inch-pounds  =  1  Inch.  We  find 
that  this  moment  in  the  center  of  the  girder  is  1,320,000  inch- 
pounds  by  scaling  the  vertical  distance  between  the  lines  T 
and  V  at  this  point.  The  line  of  (Fig.  2)  drawn  parallel  to 
line  V  divides  ce  Into  the  two  reactions  i?„  nearest  load 
A   and    Ri,    nearest    load    B.      The   bending    moment    of    the 
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uniform  load  for  the  center  of  the  girder  Is  computed  by  the 
formula 

wV 

M  = 

8 

where  w  equals  load  per  foot, 


The  variation  of  this  moment  is  indicated  by  the  ordinates 
of  a  parabola  whose  vertex  is  the  maximum  moment  or  3,135,- 
000  inch-pounds  In  the  scale  of  moments  already  adopted 
(1,000,000  inch-pounds  =  1  inch).  We  can  draw  this  parabola 
by  pointing  off  on  the  center  line  of  the  girder  points  C  and  L, 
3.135  inches  apart;  draw  horizontal  lines  through  these  points. 


^ 

i»-3X--4<— 35^-'— 4^-4X-" 


-31-3- 


■3% *-- 3M-^ 


■ .       -  3^— *-— 3M 

;-T--44<-— 2-11-.^  -2.;e-'^4x'f — • 


CALCUIATED  PITCH 


Slach  in  cry.y.  Y. 


FI?.  1.    Plate  Girder  and  Graphical  ConatruoUon  for  Obtainingf  the  Bending  Momects 


Machhti'r!i,S'.Y. 


Jktchinerg.S.T. 


Fig.  2.     Auxiliary  Diagram  for   Obtaining 
Bending  Moment  Diagram  in  Fig.  1 


Fig.  3.    Diagram  for  Ascertaiting  the  Pitch  of  Rivets 


I  equals  length  between  supports. 
From  the  given  data  and  the  computations  already  made,  we 
have: 
w  =  2140  pounds  (including  weight  of  girder), 
1  =  31  feet  3  inches. 
Hence: 

2140  X  31.25=  X  12 
M  = =  3,135,000  inch-pounds. 


divide  the  lines  DC,  DF,  CE  and  EG  into  an  equal  number  of 
parts,  say  10,  and  draw  horizontal  and  vertical  lines  through 
these  divisions,  numbering  them  respectively  1,  2,  3,  etc.,  and  I, 
II,  III,  etc.,  as  shown.  Draw,  now,  lines  radiating  from  C  to  I, 
II,  III,  etc.  The  points  of  intersection  of  these  radiating  lines 
with  the  corresponding  vertical  lines  are  points  of  the  para- 
bola. After  the  curve  is  drawn  through  these  points,  lay  oft 
the  vertical  distances  of  the  moment  diagram  of  the  concen- 
trated loads  above  the  parabola,  which  results  in  the  com- 
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blued  moment  curve  FUG.  The  maximum  bending  moment  in 
the  center  of  the  girder  is  represented  by  line  lAl  and  equals 
4,450,000  inch-pounds. 

We  can  now  determine  the  flange  area  and  length  of  the 
cover  plates.    The  net  flange  area  F»,  In  square  Inches,  Is: 

M 

F,— . 

df 

where  .U  =:  bending  moment  in  inch-pounds, 
(/^effective  depth  of  girder  in  inches, 


4 — ^ — ^ — ^ — a — ii — i>-^ — C) — 6-    o    ol 


1',  PITCH  >4-i- 


-3M    PITCH 


J/u,7,/i(,ry,Xr. 


angles,  and  continue  the  divisions  above  H  to  11.37,  drawing 
horizontal  lines  through  both  points.  The  theoretical  length 
of  the  cover  plate  extends  from  M  to  N,  the  intersections  with 
the  curve  of  moments.  The  actual  length  of  the  plate  Is  ex- 
tended one  foot  on  both  sides  or  to  4  feet  GV2  inches  from  the 
left  and  4  feet  4%  Inches  from  the  right  center  of  support. 

We  can  now  proceed  to  design  the  web  plate  of  the  girder, 
which  must  sustain  the  maximum  shearing  stress  without 
buckling.    The  reactions  at  the  supports  are: 

Reaction  R^: 

From   uniform   load:     2140  X  15.625  =  33,400  pounds 

10,000  X  19.625 
From  load  A:  =   6,280  pounds 


From  load  B: 


31.25 
10,000  X  9.625 

31.25 


3,075  pounds 


Total  7J,  =42,755  pounds 
Reaction  R^.: 

From   uniform    load:     2140  X  15.625  =  33,400  pounds 

10,000  X  11.625 


Fig.  4.    Arrangement  of  Rivets  and  Ends  of  Cover  Plate 

/^permissible  stress  per  square  inch. 

The  New  Yorli  City  building  law  permits  /=  14,000  pounds. 

4,450,000 

Therefore  F^   = ^11.1  square  inches. 

2S.6S  X  14,000 

We  divide  now  the  distance  HL,  representing  the  maximum 
bending  moment,  in  11.1  parts,  representing  square  Inches  of 
flange  area.  One-half  of  the  flange  area  (5.55  square  inches) 
should  be  included  in  the  two  angles.  From  the  Data  Sheet 
Supplement  we  find  that  the  net 
area  of  a  5  x  314  X  Vo-inch  angle 
with  two  %-inch  rivet  holes  de- 
ducted equals  3.12  square  inches, 
and  for  two  such  angles  the  area 
is  6.24  square  inches.  A  12  X  %- 
inch  cover  plate  has  a  gross  area  of 


From  load  A: 


From  load  B: 


31.25 
10,000  X  21.625 


31.25 


-=  3,720  pounds 


6,925  pounds 


TABLE   II.     CENTER    DISTANCES    C    FOR    STAGGERED    RIVETS 


e- 


-B- 


Total  R2  =44,045  pounds 
Our  web  plate  will  be  30  inches  deep  and  we  will  try  the  as- 
sumed  thickness   of   %    inch   for   strength.    The   permissible 
shearing  strain  according  to  the  New  York  City  building  law 
is  9,000  pounds  per  square  Inch  for  web  plates. 

The  gross  area  of  the  web  is  30  X  0.375  =  11.25  square 
inches.  Assuming  that  9  rivets,  %  inch  in  diameter,  connect 
the  end  stiffeners  to  the  web,  we 
must  deduct  9  X  0.33  =:  2.97  square 
inches  (see  Data  Sheet),  which 
leaves  a  net  area  of  8.28  square 
inches.  This  area  will  stand  a 
shearing  strain  of  8.28  X  9000  = 
74,520  pounds,  which  is  ample,  as 
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Note :  Values  below  or  to  the  right  of  upper  zigzag  lines  are  large  enough  for  K  rivets 
Values  below  or  to  the  right  of  lower  zigzag  lines  are  large  enough  for  7i  rivets 


6  square  inches  from  which  two  holes  for  %-inch  rivets  in  %- 
inch  metal  must  be  deducted.  (The  hole  must  be  taken  %■ 
inch  larger  than  the  diameter  of  the  rivet.)  The  Data  Sheet 
gives  0.87  square  inch  as  the  area  to  be  deducted,  and  we  have 
the  net  flange  area: 

Angles    :=    6.24  square  inches 
Plate      =    5.13  square  inches 


the  maximum  required  is  44,045  pounds. 

We  must  now  investigate  for  safety  against  buckling.  Stif- 
feners must  be  used  at  proper  intervals  along  the  girder  If  the 
shearing  strain  exceeds 

11,000 
S= 


I' 


!+■ 


Total   flange  area  :=  11.37  square  inches 

An  inspection  will  show  that  a  5  X  3  X  %-inch  angle  would 
not  give  the  desired  area. 

To  determine  the  length  of  cover  plates  we  point  off  in  our 
diagram  from  L  on  line  LH,  6.24  parts  for  the  area  of  the 


3000*' 


where  i  =  distance  between  upper  and  lower  rivet  lines, 

t  =  thickness  of  web. 
The  distance  back  to  back  of  the  angles  Is  3OV2  Inches,  and 
the  distance  from  back  of  angle  to  the  rivet  for  a  3i/!-lnch  leg 
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is  2  inches,  as  given  in  Table  I.  This  gives  the  distance  be- 
tween rivet  lines  26^;  inches,  and  the  safe  strain  against 
buckling  per  square  inch 

11,000          11,000 
S=: = -^4,130  pounds  per  square  inch, 


26.5" 


2.665 


1  +  - 


3000  f 

while  the  shearing  stress  equals 
44,045 


:  5,320  pounds  per  square  inch. 


8.28 
Thus  the  web  is  not  safe  against  buckling. 

We  require  therefore  either  a  thicker  web  or  stiffeners  at 
the  ends  of  the  girder,  at  the  concentrated  loads,  and  at  regu- 
lar intervals.  These  intervals  should  be  about  equal  to  the 
depth  of  the  girder  at  the  ends,  getting  larger  toward  the  cen- 
ter, but  never  more  than  6  feet. 

Rivet  Spacing 
Enough  rivets  must  be  provided  in  the  end  stiffeners  to 
transmit  the  end  shear  from  the  web  plate  to  the  supports. 
The  permissible  shearing  strain  for  rivets  is  10,000  pounds 
per  square  inch,  and  the  bearing  pressure  20,000  pounds  per 
square  inch.  Tables  giving  values  for  different  rivet  sizes 
will  be  found  in  all  the  steel  manufacturers'  handbooks.  A 
a4-inch  rivet  in  double  shear  will  resist  S,836  pounds,  but 
bearing  in  a  %-inch  plate  only  5,625  pounds,  which,  therefore, 

44,045 

is  the  critical  value  in  this  case.     Hence  we  find  that  • -  = 

5,625 

7.8,  or,  say,  S  rivets  are  required.  It  is  customary  to  provide 
two  end  stiffeners  for  girders  resting  on  walls,  at  each  end  of 
the  girder,  and  we  will  select  4  X  3  X  %-inch  angles  for  this 
purpose,  with  3  X  %-inch  fillers  between  the  flange  angles. 
When  determining  the  pitch  of  the  rivets,  we  will  find  that  the 
best  arrangement  is  to  place  nine  rivets  in  each  stiffener, 
making  six  spaces  of  3%  inches  and  two  of  3%  inches,  or  a 
total  of  26%  inches. 

The  rivets  in  all  stiffeners  are  generally  spaced  alike  and 
should  have  the  same  or  nearly  the  same  pitch  as  the  fiange 
angles  at  that  point,  which  makes  the  pitch  of  the  end  stiffen- 
ers governing  all  others. 

The  rivets  connecting  the  flange  angles  to  the  web  must 
transmit  the  horizontal  shear.  Their  pitch  is  determined  by 
the  formula 

r  X  (J, 

P  — 

S 

where  revalue  of  one  rivet  =  5,625  pounds, 

d,  =  distance  between  rivet  lines  =  26%  inches, 
S  =  horizontal  shear. 
The  horizontal  shear  at  any  point  is  equal  to  the  nearest 
end  reaction,  minus  all  the  loads  between  the  point  and  this 
reaction.     We  will  determine  the  pitch  at  points  3,  6,  9  and  10 
feet  from  R:,  the  larger  reaction. 


Distance 

from  ^«, 

Feet  ■ 

Load  between 

Point  and  Jf,. 

Pounds 

Horizontal 

Shear, 

Pounds 

S 

Pitch 
Inches 

Corrected  Pitch 

from  Diagram 

Fig.  3 

0 
3 
6 
9 
10 

0 

6,420 

12,840 

19,360 

21,400  +  10,000 

44,045 
37,625 
31,205 
24,785 
12,645 

3.38  =  pi 
3.96  =p, 
4.78  =p3 
5.60  =  p4 

11.80=^5 

3i  =  P, 
3i  =  P. 

4f   =  P3 

5i  =  Pi 
over  6    =  Ps 

The  rivets  in  the  upper  flange  carry  the  direct  load  of  the 
w-all  besides  the  horizontal  shear,  and  the  pitch  must  be  cor- 
rected for  this  additional  load,  which  is  best  done  graphically. 
Find  the  load  s  per  1  inch  of  the  upper  flange,  which  in  this 
2000 

case  equals =  166.67  pounds.    In  Fig.  3,  line  ab,  drawn  to 

12 

r  5625 
any    convenient    scale,    represents    —  = =  33.75,    lines 

s  166.67 
&Pi>  &P2,  etc.,  are  the  pitches  at  the  points  required.     If  we 


lay  out  on  line  api  to  a  larger  scale  the  value  of  the  pitch  in 
the  first  3  feet,  as  shown,  the  line  cd  perpendicular  to  a6  cuts 
off  distance  ad,  which  is  the  corrected  pitch  P^  in  the  first  3 
feet.  The  same  method  is  repeated  for  P2,  P,,  etc.,  for  which 
the  corrected  pitch  P,  to  P5  is  given  in  the  foregoing  table. 

The  rivets  connecting  the  cover  plates  can  be  spaced  16 
times  the  thickness  of  the  outside  plate  or  16  x  ^.i  =  8 
inches  apart,  but  6  inches  is  the  maximum  pitch  for  any  rivet 
spacing,  which  governs  in  this  case  as  well  as  for  the  rivets 
in  the  flange  angles  between  the  two  concentrated  loads.  At 
the  ends  of  the  cover  plates  enough  rivets  must  be  placed  to 
develop  their  full  strength,  and  the  pitch  of  the  rivets  must 
be  the  closest  possible.  The  full  strength  of  the  cover  plates 
is  their  net  area,  times  14,000,  or 
12"  X  %"  —  2  holes  for  %-inch  rivets  =  5.125  square  inches  X 

14,000  pounds  =  71,750  pounds, 
which  must  be  taken  by  the  rivets  which  are  in  single  shear. 
71,750 

Then  ^  17.3,   or,  say,   18  rivets  are  required.     Their 

4,418 
closest  spacing  may  be  three  times  their  diameters  or  2^4 
inches.  These  rivets  will  be  "staggered"  in  two  rows,  and 
their  position  will  be  governed  by  the  gage  lines  for  5-inch 
angles,  the  rivets  In  the  vertical  legs  of  the  same  angles,  the 
minimum  stagger,  and  the  minimum  distance  from  the  edge 
of  plate.  The  minimum  distance  of  a  rivet  from  the  edge  of 
a  plate  or  angle  is  usually  1%  times  the  diameter  of  the  rivet, 
but  is  generally  made  li/i-inch  for  a  %-inch  rivet,  and  1%- 
inch  for  a  'is-inch  rivet.  The  position  of  the  rivets  is  shown 
in  Fig.  4.  The  gage  lines  for  5-inch  angles  are  2  and  3% 
inches  from  back  of  the  angle  respectively  (see  Table  I). 
Table  II  for  the  staggering  of  rivets  gives  1%  inch  as  mini- 
mum pitch  for  %-inch  rivets  and  1%-inch  distance  of  gage 
lines  with  2  5/16  inches  distance  between  centers  of  rivets. 
This  can  be  adopted  for  the  flrst  two  spaces  but  the  pitch  in 
the  vertical  (3%-inch)  leg  of  the  angle  is  31,2  inches,  and  some 
of  the  other  rivets  would  interfere.  For  this  reason  the  pitch 
must  be  made  l'^  inch  for  the  rest  of  the  rivets. 

The  bearing  plates  at  the  ends  of  the  girder  must  be  large 
enough  to  transmit  the  end  reaction  to  the  wall.  Generally 
a  stone  is  placed  beneath  them  and  their  size  depends  on  the 
pressure  this  stone  is  able  to  sustain.  For  bluestone  the  build- 
ing law  permits  2,000  pounds  per  square  inch.  A  plate  12  X  15 
inches  would  be  the  smallest  that  could  be  used.  The  thick- 
ness of  the  plate  should  be  double  the  thickness  of  the  flange 
angles  or  1  inch.  For  practical  purposes  the  upper  cover 
plate  is  carried  to  the  ends  of  the  girder  to  give  an  even  bed 
for  the  wall. 

*  *     * 

SPOT  ELECTRIC  WELDING 

A  ^method  of  electric  welding  has  been  developed  within  a 
few  years  that  differs  from  the  common  electric  welding  proc- 
ess in  one  important  essential.  It  is  known  as  "spot"  welding 
and  virtually  amounts  to  electric  riveting.  The  process  is  em- 
ployed for  joining  thin  metal  plates  that  ordinarily  would  be 
united  with  iron  or  copper  rivets  and  which  are  not  required 
to  make  a  watertight  joint.  The  electrodes  are  pressed 
against  the  sheet  metal  pieces  assembled  in  the  desired  rela- 
tion and  almost  instantly  the  metal  of  both  plates  fuses  and 
joins  at  the  point  of  application.  The  union  is  of  the  most 
permanent  nature,  being  much  stronger  than  ordinary  rivet- 
ing because  with  the  ordinary  rivet  the  strength  is  generally 
limited  to  the  shearing  resistance  of  the  heads,  this  usually 
being  unequal  to  the  tensile  strength  of  the  body.  In  the  elec- 
tric form  of  rivet  the  cross-section  of  metal  in  the  spot  is  the 
measure  of  strength  unless  the  metal  is  very  thin,  in  which 
case  the  heads  would  shear  out  of  the  plate,  of  course.  The 
number  of  applications  in  spot  riveting  depends  on  the  area 
of  the  pieces  joined,  and  the  need  for  firm  union.  The  process 
being  rapid,  the  spot  rivets  may  be  thickly  set  at  compara- 
tively low  cost. 

*  *     * 

It  is  stated  in  the  Brass  World  that  metals  and  alloys  cast 
in  chilled  molds  sometimes  will  have  their  tensile  strength 
doubled  by  this  process  as  compared  with  their  strength  when 
they  are  cast  in  sand. 
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THE  FIRST  AVIATION  MEET  IN   AMERICA 


A    RECORD    OF    THE    PERFORMANCES    AND    A 
DESCRIPTION    OF    THE    MACHINES 

By    USHOY    W.    ALLISON- 

Aeroplane  development  wllhin  the  past  year  has  been  re- 
nuuUablc.  The  recent  aviation  contests,  the  first  of  their 
kind  in  this  country,  held  at  Doniinquez,  fourteen  miles  from 
Los  Angeles,  Cal.,  has  brought  forcibly  to  mind  that  we  are 
now  embarking  upon  an  era  of  aerial  navigation  and  that 
aeroplanes  are  to  be  a  coming  means  of  locomotion;  one 
thing  is  self-evident,  the  flying-machine  has  great  possibiliyes 
and  the  time  is  not  far  distant  when  it  will  enjoy  much  of 
the  popularity  now  accorded  the  automobile. 

This  event   was  the  second  of  its  character  to  be  officially 


to  leave  the  ground.  To  the  rear  of  this  square,  for  about 
one  hundred  yards,  the  ground  was  leveled  to  afford  smooth 
running  previous  to  flight. 

The  course  was  hexagonal  in  shape,  a  lap  measuring  1.61 
mile.  While  proving  a  greater  test  of  skill  than  a  more 
extended  circuit,  it  was  evident  that  this  lap  was  far  too 
short  to  permit  of  possible  speed  records,  and  that  one  of 
twice  this  size  would  offer  bigger  advantages.  At  the  Rhciras 
meet,  mentioned  above,  a  lap  was  G.21  miles,  nearly  four 
times  this  size.  Conditions  governing  the  prizes  provided 
that  they  could  be  contested  for  any  day  during  the  event. 
Each  contestant  had  to  cover  one  lap  each  day  when  trying 
for  a  prize  or  forfeit  a  percentage  of  credit.  To  qualify  for 
each  lap,  the  aviator  had  to  cross  the  line  at  the  judges'  stand 
off  the  ground  at  start  and  finish;  should  he  touch  the  ground 
at  any  time  during  flight  he  was  disqualified.    The  posts  mark- 


Fig.  1.    Sixty-horsepower  Curtiss  Biplane 


recognized  by  the  International  Aeronautical  Association  (the 
first  being  at  Rheims,  France,  in  August,  1909).  It  served  to 
elucidate  to  the  American  people  many  of  the  enigmatical 
problems  surrounding  the  various  types  of  air-craft.  The 
climatic  conditions  of  this  section  offer  advantages  to  aerial 
work  found  in  few  other  parts  of  the  world,  and  records 
were  made  at  this  meet  which  only  superior  motor  and  con- 
trolling power  in   improved   models  of  future  aeroplanes  can 


Fig.  2.    Twenty-five-horsepower  CurtJss  Biplane 

eradicate.  The  success  of  the  exhibition  far  exceeded  the 
expectations  of  the  promoters,  for  during  the  eleven  days, 
January  10  to  .January  20,  there  were  over  170,000  paid  ad- 
missions to  the  field,  and  fully  200.000  people,  including  press 
representatives,  etc.,  witnessed  the  contests.  The  seating 
capacity  of  the  grand  stand  was  26,000;  It  was  set  at  the 
side  of  the  inclosure,  directly  in  front  of  a  large  marked-out 
square,  which  designated  the  starting  point  for  the  machines 


'Addri'ss:   1.'!.*):',  West  30th  St.,   I.cis  Angeles,  Cal. 


ing  the  circuit  had  to  be  encircled  outside,  and  any  contestant 
passed  in  flight  was  allowed  the  inside  course.  Notable  in 
aerial  circles  and  officiating  as  judges  were  Cortlandt  Field 
Bishop,  President  of  the  Aero  Club  of  America  and  Vice- 
President  of  the  International  Aeronautical  Association,  and 
Prof.  H.  LaV.  Twining,  President  of  the  Aero  Club  of  Cali- 
fornia. 

Ten  important  machines  were  entered.  Of  the  Herring- 
Curtiss  models  there  were  three  different  types,  piloted  by 
Glenn  H.  Curtiss,  Charles  K.  Hamilton,  Clifford  B.  Harmon, 
Hillery  Beachy  and  Charles  F.  Willard  (who  has  more  suc- 
cessful flights  in  this  country  credited  to  him  than  any  other 
aviator).  Louis  Paulhan,  heading  a  French  syndicate,  en- 
tered four  machines,  two  models  of  Voisin-Farman  biplanes, 
and  two  of  the  Bleriot  No.  11  monoplanes. 

The  60-horsepower  Cvirtiss  Biplane 
The  60-horsepower  Curtiss  biplane,  piloted  by  the  inventor, 
(Fig.  1)  is  the  machine  which  holds  the  speed  record  and 
with  which  Mr.  Curtiss  won  the  international  cup  at  Rheims. 
it  weighs,  complete,  about  600  pounds,  with  a  supporting  sur- 
face of  only  250  square  feet  in  the  main  planes;  this  gives  a 
weight  factor  of  2.4  pounds  per  square  foot  of  surface.  In 
the  main  planes  the  framework  is  of  spruce,  supported  by 
laminated  ribs,  forming  a  parabolic  curve  of  about  414  inch 
spring.  The  angle  of  the  planes  so  formed  is  decreased  when 
the  machine  is  in  flight.  Verticals  of  the  same  material  sup- 
port the  upper  plane,  which  are  of  elliptical  section  with  the 
long  axis  (about  2%  inches)  turned  in  a  transverse  direc- 
tion; their  connection  with  the  frames  of  the  main  planes  is 
by  means  of  a  socket  joint,  very  similar  to  that  used  in  stand- 
ard motorcycles.  The  planes  are  29  feet  long  by  4  feet  9' 
inches  wide,  and  are  divided,  as  shown  in  the  illustration, 
into  five  panels,  the  middle  one  containing  the  power  plant;. 
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they  are  covered  with  Baldwin's  patent  cloth,  a  sort  of  rub- 
berized silk  fabric,  very  light  in  texture.  Featherbone  is 
used  to  fasten  it  to  the  ribs.  In  each  of  these  planes,  at  the 
rear,  a  cut  is  made  to  allow  for  the  swing  of  the  propeller. 
Central  between  the  main  planes  are  two  6  feet  by  2  feet 
balancing  planes;  these  are  hinged  at  the  end  strut,  with  a 
projection  of  33  inches  inward  and  39  inches  outward 
beyond  the  planes.  These  movable  surfaces  act  in  harmony; 
that  is,  when  one  moves  upward  the  other  moves  downward 
a  corresponding  distance.  Through  the  medium  of  these 
planes  equilibrium  is  maintained  and  aid  is  afforded  in  mak- 
ing turns.  The  framework  and  covering  is  similar  to  that 
of  the  larger  planes. 

As  shown  in  the  engraving,  the  horizontal  tail-surface  and 
rudder  at  the  rear  are  supported  by  a  V-shaped  framework 
formed  of  bamboo,  with  intermediate  laterals  of  galvanized 
wire.  The  vertical  rudder,  2  feet  by  3  feet,  is  for  steering, 
being  under  the  control  of  the  handwheel  in  front  of  the  oper- 
ator's seat;  the  horizontal  plane,  which  passes  through  it  by 
means  of  a  slit,  is  for  stability.  The  front  control  is  sup- 
ported by  a  framework  of  similar  construction  to  that  of  the 
rear  frame,  a  more  ,  elaborate  system  of  bracing,  however, 
being  required.  The  planes  are  about  2  feet  by  6  feet,  spaced 
2  feet  apart,  with  their  axis  a  little  over  4  feet  from  the 
ground  level. 

The  most  interesting  features  of  the  Curtiss  machine  are 
the  control  and  the  power  plant;  the  minor  devices  of  the 
former  are  ingenious  and  surpass  those  of  any  other  aero- 
plane. The  handwheel  and  front  planes  are  joined  by  a  long 
rod  of  bamboo,  while  the  back  rudder  is  connected  by  a  wire 
cord  which  passes,  by  means  of  pulleys,  completely  around 
the  wheel.  This  affords  the  operator  control  of  the  front  and 
rear  at  any  time  in  flight.  By  pushing  or  pulling  the  wheel, 
the  front  planes  are  directed  to  guide  the  altitude;   by  rotat- 


gine  has  eight  4x4  inch  cylinders;  it  is  of  the  four-cycle 
type,  and  is  rated  at  60  horsepower.  The  cylinders  are  placed 
in  a  V-shaped  manner,  as  shown;  they  are  water  cooled  by 
means  of  a  small  pump.  The  lubricating  oil  is  located  in  a 
three-gallon  tank  under  the  crank  case.  The  bearings  are 
lubricated  through  a  hollow  cam-shaft;    a  small  pump,  oper- 


Pig.  4,    Paulhan  in  Flight — Second  Farman  Biplane 

ated  by  the  foot,  is  arranged  to  supply  additional  lubrication 
as  required.  A  thirteen-gallon  gasoline  tank  is  carried  above 
the  engine,  close  to  the  upper  plane.  The  entire  motor 
weighs  about  200  pounds;  it  is  mounted  on  a  frame,  of  ash, 
rigidly  braced  to  the  machine.  The  propeller  is  7  feet  in 
diameter;  it  is  made  of  spruce,  and  has  two  straight-pitched 
blades  with  an  average  width  of  a  little  over  6  inches;   it  is 


Biplane  of  the  Farman  Type 


ing  the  wheel  the  rear  rudder  is  regulated  to  suit  the  course. 
Involuntarily  the  aviator  maintains  the  lateral  stability  o( 
the  machine  by  means  of  a  frame  or  yoke  which  fits  around 
his  shoulders;  this  frame  is  made  of  light  tubing  and  is 
connected  to  the  ailerons,  as  the  movable  planes  are  called 
by  wires  so  that  as  he  swings  from  side  to  side  against  the 
inclination  of  the  aeroplane,  balance  is  maintained.  The 
operator's  feet  rest  against  two  small  levers;  the  right  one 
is  for  speed  control,  and  is  connected  to  the  throttle  valve; 
the  other  acts  upon  the  magneto  and  a  brake  upon  the  front 
chassis  wheel,  by  which  the  machine  is  immediately  stopped 
when  on  the  ground.  The  engine  can  also  be  stopped  by 
means  of  a  switch,  located  under  the  seat  and  acting  upon 
the  magneto  circuit. 

The  power  plant  is  of  the  Curtiss  design,  and  is  patterned 
after  that  found   in   the   smaller  Curtiss  machines.     The   en- 


flanged   to  the   crankshaft  direct,   offering  a  simple   form  of 
drive. 

The  chassis  is  mounted  on  three  20-inch  pneumatic-tired 
wheels,  supported  on  rigid  axles;  this  allows  it  to  run  on  the 
ground  in  starting.  When  the  machine  is  on  the  ground  the 
height  to  the  upper  plane  is  about  7  feet. 

The  25-horsepower  Curtiss  Biplane 

As  will  be  noticed  by  referring  to  the  engraving.  Fig.  2, 
the  Curtiss  machines  of  smaller  sizes  are  of  the  same  gen- 
eral type  and  dimensions  as  the  one  described  in  the  fore- 
going, except  in  the  power  plant  and  a  few  minor  instances. 
These  are  the  smallest  models  of  American  aeroplanes  which 
have  proved  successful;  the  Santos-Dumont  creation,  known 
as  "La  Demoiselle,"  is  the  smallest  aeroplane  on  record — It 
is  a  monoplane  and  has  found  great  favor  in  France. 
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In  the  power  plant  of  these  2'<  horsepower  Curtlss  biplanes, 
the  engine  Is  four-cylinder,  four-cycle,  of  3%-lnch  bore  and 
4-inch  stroke.  It  Is  water  cooled  by  a  circulating  pump  driven 
from  the  cam-shaft.  The  heads  are  of  the  hemispherical  pat- 
tern, anil  contain  the  inlet  and  exhaust  valves,  each  sot  of 
which  is  operated  by  a  rocker  arm  and  a  connection  rod  from 
the  cam-shaft.  Tlie  cylinders  are  of  cast  iron;  a  copper 
jaiket  extends  around  each  cylinder,  and  is  brazed  to  it, 
which  incloses  both  the  head  and  the  body.  The  Curtlss 
type  of  carburetor  is  used.  The  magneto  is  gear-driven  from 
the  cam-shaft;  this  shaft  also  drives  the  force  pump  for  oil- 
ing, the  tank  for  which  is  situated  below  the  engine.  The 
overflow  of  oil  from  the  aluminum  crank-case  Is  by  way  of 
two  pipes,  connecting  with  the  tank  at  either  end.  A  three- 
gallon  fuel  tank  is  located  above  the  engine.  The  radiator 
is  of  the  common  type  used  in  automobiles;  it  has  a  capacity 
of  seven  quarts  and  is  placed  in  front  of  the  engine,  as  shown 
in  Figs.  1  and  2.  All  material  used  for  piping  is  of  brass  and 
copper.  The  crankshaft  is  of  steel  alloy,  and  the  piston, 
piston  rods,  valve  arms,  etc.,  of  composition  metal.  The 
mechanism  throughout  is  simple,  and  the  design  makes  prac- 


Fig-  5.     Gnome  Rotary  Aeronautic  Engine 

tically  all  parts  readily  accessible.  The  engine  develops  a 
pull  of  160  pounds;  it  runs  at  about  1,100  revolutions  per 
minute  and  its  weight  is  close  to  100  pounds.  The  entire 
power  plant  ready  for  operation  weighs  about  150  pounds. 
The  propeller  and  method  of  mounting  is  identical  with  that 
of  the  60  horsepower  machine.  The  machine  shown  in  Fig. 
2  had  the  only  four-blade  propeller  on  the  field.  This  pro- 
peller is  of  the  same  general  dimensions  as  the  double-blade 
type. 

The  Gill-Dosh  Biplane 

The   Gill-Dosh   machine,   operated   by   Hillery   Beachy,   is   a 
Curtiss  biplane   with  a  standard  automobile  motor   (the  only 


Fig.  6.     Bh-ri,,I    No     11    Moin.pliiiif 

one  of  its  kind  at  the  contests),  and  a  propeller  of  the  Gill- 
Dosh  design,  from  which  latter  the  machine  derives  its  name. 
The  engine  was  the  well-known  British-American-  with  four 
4x4  inch  cylinders,  four-cycle,  of  26  horsepower.  It  was 
lightened  by  using  copper  jackets.  This  engine  developed  a 
pull  of  200  pounds,  or  about  40  pounds  more  than  the  Curtlss 
engine  of  almost   like   rating.     Lilie   this   latter  engine,   it   is 


water  cooled.  The  planes  are  covered  with  Baldwin  "bal- 
loon cloth."  This  machine  had  the  misfortune  of  being 
wrecked  in  the  early  days  of  the  meet. 

The  Farman  Biplanes 
A  modification  of  the  first  Farman  aeroplane  of  the  Voisin 
model  is  shown  in  P^ig.  3.    In  Fig.  4  the  second  Farman  ma- 


Fig.  7.    Roy  Knabenshue  in  His  Dirigible 

chine  is  shown  in  flight  (the  balloon  seen  in  the  illustration 
should  not  he  confused  with  the  biplane;  it  was  in  evidence 
throughout  the  meet,  representing  a  local  daily).  Both  of 
these  machines  were  used  at  the  Rheims  exhibition  and  this 
was  their  first  appearance  in  America.  In  the  Voisin 
Brothers'  model,  the  box-kite  element  Is  more  evident  than  in 
any  other  type  of  flying-machine.  The  planes  are  about  33 
feet  wide,  over  all,  three  feet  less  than  the  Wright  Brothers' 
model,  and  a  little  short  of  seven  feet  more  than  the  Curtiss 
inventions.  In  length,  these  machines  are  much  larger  than 
either  the  Wright  or  Curtiss.  The  tail  is  also  more  promi- 
nent in  the  Farman 
aeroplanes  than  in 
other  types.  The 
weight  of  the  aero- 
planes in  Figs.  3 
and  4  is  800  and 
1100  pounds  respect- 
ively. As  they  are 
almost  identical  in 
construction,  save 
for  a  few  minor  in- 
stances, only  one 
will  be  described. 

The  framework  of 
the  second  model  il- 
lustrated is  of  steel 
tubing,  and  the  ribs 
are  of  wood,  covered 
with  rubberized 
cloth.  As  mentioned, 
the  planes  are  33 
feet;  they  are  cov- 
ered with  Continental  silk  fabric.  The  upper  plane  is  situated 
about  61/i  feet  above  the  lower.  To  take  the  place  of  the 
movable  balancing  planes  seen  in  the  Curtiss  models,  at  both 
sides  of  the  main  planes,  at  the  rear,  are  hinged  four  stabiliz- 
ing wings,  two  at  each  level;  these  planes  are  under  the  con- 
trol of  the  operator  by  means  of  a  hand-lever,  and  can  be  made 
to  assume  any  angle.  The  framework  at  the  i-ear  is  mounted 
upon  two  small  wheels.  The  tail  renders  great  stability  to 
the  main  body,  being  located  nearly  20  feet  from  the  large 
planes.  The  two  horizontal  planes  are  square,  measuring  6% 
feet  along  each  edge.  As  seen  In  the  illustration,  Fig.  4,  there 
are  two  vertical  rudders,  situated  at  either  end  of  the  hori- 
zontals; they  are  the  steering  apparatus  for  the  machine. 
These  are  operated  by  the  feet  of  the  aviator,  which  rest  on  a 
pivoted  lever  connected  to  the  rudders  by  wires;  these  latter 
act  only  in  turning  the  biplanes  to  either  side.  The  rudders 
are  held  up  by  the  action  of  the  wind  to  which  they  suit  them- 
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selves.     As  will  be  noticed,  the  two  Farman  machines  shown 
In  the  illustrations  differ  in  the  tail  construction. 

The  front  framework,  which  is  built  on  the  cantilever  sys- 
tem, supports  at  the  end  a  horizontal  rudder  13  feet  wide; 
this  rudder  is  under  the  control  of  a  hand  lever  and  as  in  the 
other  types,  it  is  for  regulating  the  height.  In  the  former 
Farman  machines,  a  handwheel  controlled  the  front  and  rear 
rudders;  this  has  given  way  to  a  hand-lever,  controlling  the 
front  plane,  while  the  rear  planes  are  now  acted  upon  by  the 
feet  of  the  aviator.  TTiis  lever  is  pivoted,  being  capable  of 
movement  in  all  directions.  While  the  previous  Farman 
models  had  but  two  chassis  wheels,  this  type  has  four,  with 
the  addition  of  skids;  the  chassis  is  supported  on  heavy  rub- 
ber cushions,  for  eliminating  shocks. 

The  Gnome  Rotary  Engine 

The  Gnome  rotary  engine,  with  which  the  two  Farman  aero- 
planes are  equipped,  is  a  remarkable  motor;   it  is  one  of  the 


Fig.  9.     Curtiss  Biplane  with  Mr.  Curtiss  and  Lieut.  Beck,  U.  S.  A. 

lightest  (weighing  170  pounds)  and  most  capable  aeroplane 
engines  yet  invented,  and  it  is  the  first  of  its  kind  to  be  used 
on  flying-machines.  This  engine,  which  is  shown  in  Fig.  5, 
develops  50  horsepower  at  1,200  revolutions  per  minute  and 
it  is  of  four-cycle  type.  The  seven  cylinders  are  cast  in  one 
piece.  The  cylinders  rotate  around  the  crankshaft,  while  the 
pistons  move  in  a  circle  about  the  crank  pin,  which  Is  eccen- 
tric by  half  the  length  of  a  stroke  (43^)  to  the  center  of  rota- 
tion. This  cylinder  arrangement  gives  the  advantage  of  a 
balance  wheel  effect  without  the  additional  weight  of  a  fly- 
wheel and  gearing,  and  eliminates  to  a  great  extent,  the 
vibration  current  with  reciprocating  engines.  The  cylinders 
are  air  cooled  by  their  own  motion.  The  valve-rods  travel 
OTer  fixed  cams,  the  centrifugal  force  making  the  action  of 
the  valves  positive,  without  the  necessity  of  springs.  For 
ignition,  the  spark  plugs  each  touch  a  common  contact  point 
as  the  cylinder  turns  into  position,  no  separate  leads  being 
required  in  the  magneto  system.  The  Gnome  motor  holds  the 
record  for  distance — 118  miles  made  by  Farman  at  Rheims. 


The  Blei-lot  No.  U  Monoplane 

In  Fig.  6  is  shown  the  famous  cross-Channel  type  mono- 
plane, perfected  by  Louis  Bleriot  during  the  early  part  of  last 
year,  and  known  as  the  Bleriot  No.  11  monoplane.  It  is  prob- 
ably more  dangerous  than  the  other  dynamic  machines.  In 
flight  the  machine  is  more  bird-like  than  any  of  the  other 
biplanes;   it  also  greatly  resembles  a  dragon-fly. 

The  weight  of  the  machine  is  550  pounds,  which,  with  a 
supporting  surface  of  240  square  feet,  gives  a  weight  factor 
of  2.3  pounds.  In  over-all  dimensions,  the  machine  is  approxi- 
mately 28  feet  square.  The  framework  of  the  main  planes  is 
of  ash  supported  by  alternate  aluminum  and  wood  ribs,  curved 
to  suit  the  inclination  of  the  wings,  which  are  of  unit  pattern, 
being  detachable  from  the  body  of  the  machine,  and  secured 
thereto,  when  in  use,  by  means  of  a  socket.  These  planes  are 
about  6  feet  wide  and  are  rounded  at  each  end  as  seen  in  the 
illustration;  they  are  securely  trussed  with  wires,  and  both 
sides  are  covered  with  Continental  silk  fabric,  like  that  used 
on  the  Farman  planes;  this  double  thickness  gives  great 
stability.  The  socket  joint  mentioned  above  Is  arranged  to 
keep  the  wings  from  interference  with  the  motor. 

As  seen  in  the  illustration,  the  body  of  the  machine  is  of  a 
sort  of  girder  type.  It  is  made  of  ash,  with  a  little  poplar, 
and  trussed  with  steel  wires.  At  the  sides  are  the  wing 
attachments,  at  the  front  is  the  space  for  the  power  plant, 
while  at  the  rear  the  tail  and  rudder  are  connected.  The  tail 
is  composed  of  three  horizontal  planes;  one  is  a  large  fixed 
plane  fastened  to  the  tail  frame,  while  two  small  planes  are 
pivoted  and  act  independently  of  each  other.  Above  the  main 
plane  mentioned,  a  small  rudder  is  placed,  pivoted  at  the 
front  edge;  it  is  under  the  control  of  the  operator's  foot.  The 
tail  frame  is  mounted  on  a  single  pneumatic-tired  wheel,  (it  is 
behind  the  man  in  the  engraving).  The  two  small  pivoted 
wings  mentioned  are  to  the  monoplane  what  the  front  rudders 
are  to  the  other  machines  described,  that  is  they  are  for  alti- 
tude. In  using  these  planes  in  connection  with  the  main 
wings  for  balancing,  the  latter  planes  can  be  warped  to  suit 
the  action  of  the  wind.  Paulhan,  the  French  aviator,  however, 
owing  to  the  Wright  brothers'  injunction  issued  against  the 
"wing  warping"  device,  claiming  an  infringement,  removed 
the  apparatus  from  the  machine,  and  used  the  rear  control 
alone,  thereby  greatly  handicapping  the  performances  of  the 
monoplane  at  this  meet.  As  seen,  the  monoplane  has  no 
supporting  surface  in  front.  The  propeller  is  located  to  act 
in  "new"  air,  thus  making  the  machine  pull  itself  instead  of 
pushing,  as  in  the  other  machines  illustrated. 

The  pilot's  seat  is  located  behind  the  motor  between  the 
main  planes  at  the  rear.  All  mechanism  is  visible  from  this 
position.  The  steering  gear  is  in  the  form  of  a  lever  with  a 
base  of  hemispherical  shape  attached  to  the  main  frame  by  a 
movable  joint;  to  this  latter  the  wires  are  attached  for  con- 
trolling the  small  hinged  planes  of  the  tail;  it  also  formerly 
governed  the  wing  warping.  Neither  the  Farman  nor  Bleriot 
machine  was  equipped  with  wheel  brakes. 

The  engine  is  of  the  reciprocating  type,  of  Anzani  design; 
it  is  three  cylinder,  four-cycle,  size  about  4%  x  6i,4-iDch,  and 
air  cooled.  The  inlet  valves  act  automatically,  and  the  exhaust 
valves  perform  mechanically.  The  engine  is  rated  at  about 
25  horsepower  and  runs  at  1,100  revolutions  per  minute.  The 
ignition  system  is  of  ordinary  design.  Splash  lubrication  is 
used.  The  propeller  is  plainly  seen  in  the  illustration;  it  is 
constructed  of  walnut,  variable-pitched,  being  composed  of 
various  sections  glued  together.  It  is  fastened  directly  to  the 
crankshaft,  with  a  flanged  reinforcement. 

Great  refinement  of  parts  is  more  noticeable  in  the  Bleriot 
monoplane  than  in  any  other  type  of  machine  shown  at  this 
meet;  they  are  essentially  a  one-passenger  machine  (the 
Bleriot  XII  type  is,  I  believe,  suited  for  two  passengers).  In 
the  model  here  shown.  M.  Bleriot  made  his  famous  flight 
across  the  English  Channel,  winning  the  $5,000  prize  offered 
by  the  Daily  Mail. 

Other  Aeroplanes 

Lack  of  space  will  permit  only  mention  of  a  few  further 
models  seen.  A  multiplane,  a  triplane  and  an  "aerofoil"  were 
entered.  The  former  was  composed  of  five  main  planes,  pat- 
terned after  a  flight  of  steps,  with  the  main  body,  very  small 
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In  ooiiiparisoii.  nml  tlu'  powi'r  plant  lulow  tho  lowest  plane. 
Tlio  verllca!  roar  iikUUt  and  the  roai-  liorizoutal  planes  almost 
met  the  tifth  main  plane  at  the  top.  None  of  these  "freak" 
machines  were  attended  with  any  degree  of  s\iccess. 

Dirigibles 

Koy  Knabenslnie  and  Hillery  Reachy  were  in  evidenee  with 
their  well-known  dirigibles.  A  picture  of  the  former  in  flight 
is  shown  in  Fig.  7,  which  also  gives  a  partial  view  of  the 
field.  The  dirigibles  plainly  showed  their  inefllciency  as  com- 
pared with  aeroplanes;  one  particular  advantage  they  have 
over  the  latter,  however,  is  their  ability  to  remain  still  in  the 
air  over  a  certain  spot;  the  aeroplane  is  a  dynamic  machine: 
to  keep  aflight  it  must  move. 

Performances  and  Records 

At  the  California  meet,  $80,000,  more  than  double  that  of- 
fered at  Rheims,  was  distributed  (in  prizes)  for  successful  aero- 
planes and  "lighter-than-air"  machines.  Glenn  Curtiss  was 
the  first  aviator  to  ever  fly  in  an  aeroplane  west  of  the  Great 
Plains;  this  was  in  a  trial  flight  on  January  9.  Mr.  Curtiss, 
the  speed  champion  of  the  world,  carried  off  the  speed  honors 
for  the  course.  On  January  12  he  circuited  the  course  of  1.61 
mile  in  2  minutes,  12  seconds,  in  his  60-horsepower  machine. 
Paulhan's  best  attempt  to  lower  this  record  was  2  minutes, 
21  seconds,  in  a  Farman.  Louis  Faulhan,  twenty-six  years  of 
age  (born  in  the  same  year  that  wing-warping  was  invented), 
at  one  time  an  aeronaut  in  the  French  army,  and  later  a 
mechanic  at  the  Farman  aeroplane  factory,  was  the  "star"  of 
the  meet.  (Joming  to  this  country,  practically  unknown,  his 
performances  here  in  eleven  days  made  him  world-famous, 
and  earned  him  the  majority  of  the  prizes.  His  remarkable 
record  for  height  was  made  on  January  12,  when  he  was 
officially  credited  for  4165  feet.  The  aneroid  barometer  car- 
ried with  him  registered  4600  feet,  but  this  figure  was  not  con- 
sidered by  the  judges,  who  took  their  measurements  with 
level  and  transits.  The  diagram,  Fig.  8,  gives  the  world's 
records  for  height,  and  shows  that  Paulhan  exceeded  the  for- 
mer record  by  721  feet. 

In  his  endurance  trial  Paulhan  was  compelled  to  descend, 
because  of  accident  to  his  fuel  tank.  His  cross-country 
flight,  which  stands  as  a  world's  record,  was  to  Santa  Anita  and 
return,  a  distance  of  45  miles.  Former  achievements  in  such 
flights  have  been  made  by  Farman  (20  miles),  by  Bleriot  in 
crossing  the  English  Channel  (25  miles),  and  by  Cody  with 
the  heaviest  type  of  aeroplane,  at  Aldershot  (40  miles).  It  is 
noticeable  that  Paulhan  failed  to  make  any  of  his  records 
with  the  monoplane';  this  can  probably  be  attributed  to  the 
removing  of  the  wing-warping  device  as  mentioned  elsewhere. 
At  the  conclusion  of  the  meet,  Paullian  was  presented  with  a 
loving-cup,  by  the  directors,  for  the  best  performances. 

Willard's  feat,  of  starting  and  landing  in  a  designated 
square,  was  a  remarkable  one  considering  that  aeroplane 
brakes  for  machines  in  flight  have  not,  as  yet,  been  invented. 
When  these  latter  are  perfected,  tar  greater  things  may  be 
expected  of  the  machines. 

As  previously  stated,  the  Gill-Dosh  machine  met  with  mis- 
fortune at  the  first  part  of  the  meet.  Hillery  Beachy,  who  has 
not  had  the  experience  in  aeroplane  piloting  that  he  has  had 
with  dirigibles,  wrecked  the  biplane  in  making  too  abrupt  a 
descent  after  its  first  flight. 

The  illustration,  Fig.  9,  shows  a  Curtiss  biplane,  with  Mr. 
Curtiss  and  Lieut.  Beck,  U.  S.  A.,  who  was  present  throughout 
the  contests  in  the  interest  of  the  government.  Lieut.  Beck 
rode  as  a  passenger  with  many  of  the  aviators,  practicing 
homb  throwing  and  similar  military  maneuvers. 

So  far  as  distance  is  concerned,  the  flying-machine  is  limited 
only  by  the  capacity  of  its  fuel  tank.  Us  future,  while  de- 
pending upon  minor  changes  and  improvements  along  estab- 
lished lines,  seems  to  rest  primarily  with  engines  and  pro- 
pellers; this  is  not  without  solution.  When  the  airship  gaso- 
line motor  has  reached  a  higher  stage  of  perfection,  aerial 
locomotion  will  no  longer  be  a  novelty  and  the  aeroplane  will 
be  the  master,  not  the  slave,  of  the  air. 

4<        >)■        « 

Models  of  aproi)lancK  aie  said  to  be  in  such  demand  in  Eng- 
land that  a  factory  has  been  started  at  Sheffield. 
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CARBURETORS  AND  VAPORIZERS 

By    CHARLES   A.    SCHKANH' 

The  liquid  fuels  for  operat- 
ing explosive  engines  are  all 
petroleum  products,  with  the 
exception  of  alcohol,  which, 
although  of  high  efficiency,  is, 
on  account  of  its  high  price, 
but  little  utilized  as  a  power- 
producing  medium  in  this 
country.  In  gas  engine  prac- 
tice the  liquid  fuels  require  cer- 
tain devices,  which,  in  accord- 
ance with  the  respective  na- 
tures of  these  fuels,  atomize  or 
vaporize  the  same.  The  vapors 
combined  with  air  form  the  ex- 
plosive mixtures. 
The  petroleum  products  mostly  used  in  explosive  engines 
are  gasoline   (naphtha)   and  kerosene  oil. 

Gasoline  (Naphtha) 

The  devices  for  forming  an  explosive  mixture  from  gaso- 
line and  air  are  divided   into  two  groups. 

1.  Vaporizers.  In  these  the  necessary  quantity  of  gasoline 
for  each  charge  of  the  engine  is  atomized  by  a  valve,  and 
then  vaporized  by  the  inrushing  air,  which  process,  espe- 
cially when  the  air  has  previously  been  superheated,  is  so 
thorough  that  the  mixture  may  be  used  immediately  for 
charging  the  engine. 

2.  Carburetors.  When  these  are  used  the  engine  sucks 
air  directly  through  a  gasoline  storage  tank,  thus  saturating 
it  with  gasoline  vapors.  Additional  air  must  be  drawn  in 
before  the  vapors  enter  the  engine  cylinder  to  form  an-  ex- 
plosive  mixture. 

Each  of  these  methods  has  its  advantages  and  disadvan- 
tages. The  first  method  renders  it  difficult  to  adjust  the 
flow  of  the  gasoline  to  the  varying  work  done  by  the  engine, 
but  the  vaporizers  work  very  rejiably,  do  not  require  much 
room,  and  scarcely  any  attendance.  The  main  advantage 
of  this  method,  however,  is  that  any  kind  of  gasoline  may 
be  used,  while  the  fact  that  gasoline  is  composed  of  constitu- 
ents of  difl'erent  volatility  is  unfavorable  to  the  second 
method,  as  with  the  diminishing  gasoline  supply  the  ex- 
plosive mixtures  become  variable  and  finally  there  remain 
residues  which  are  too  heavy  to  be  taken  care  of  by  the  air. 

While  formerly  the  second  method  of  carbureting  the  air 
was  much  in  use,  because  the  forming  of  the  explosive  mix- 
ture is  automatically  regulated  by  the  engine,  the  method 
of  vaporizing  the  gasoline  is  now  more  in  favor  as  it  is 
more  economical.  ' 

Vaporizers  are  built  in  many  different  designs,  and  it  Is 
difficult  to  say  which  construction  is  the  most  desirable.  The 
principle,  however  of  all  the  different  designs  is  the  same. 
Gasoline  enters  by  gravity  through  a  valve  into  the  mixing 
chamber  at  the  moment  that  the  suction  of  the  engine  piston 
opens  this  valve.  While  passing  through  the  chamber  the  gaso- 
line is  atomized,  and  upon  striking  the  inrushing  air  vapor- 
izes, and  when  thoroughly  mixed  with  the  air,  is  drawn  off 
to  the  engine  cylinder.  According  to  the  construction  of 
the  atomizing  valve,  the  gasoline  enters  the  mixing  chamber 
either  as  a  spray  or  in  fine  single  streams.  The  simpler  this 
atomizing  device,  the  more  dependable  it  is.  Atomizers,  for 
instance,  in  which  the  gasoline  is  pushed  on  the  wings  of 
a  fan,  set  in  motion  by  the  inrushing  air,  are  for  this  reason 
less    recommendable. 

Carburetors  are  also  designed  In  many  different  styles,  but 
all  consist  in   the  main  of  a  cylindrical  vessel,   partly  filled 
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with  gasoline.  Into  which  leads  the  air  inlet  pipe,  reaching 
almost  to  the  bottom  of  the  vessel,  and  the  gas  pipe  connect- 
ing the  carburetor  with  the  engine  cylinder.  Check  or  safety 
valves  are  placed  in  the  gas  pipe  line  to  prevent  the  flame,  at 
the  moment  of  ignition,  from  striking  back  into  the  carbur- 
etor. The  lower  end  of  the  air  inlet  pipe  is  usually  designed 
in  such  a  manner  as  to  finely  distribute  the  air,  which  is 
forced  in  through  the  suction  of  the  engine  piston.  In  pass- 
ing through  the  gasoline  these  air  bubbles  become  saturated 
with  gasoline  vapors. 

The  carburetor  may  be  placed  in  the  immediate  neighbor- 
hood of  the  engine,  or  at  a  distance  not  farther  than  50  to 
60  feet  from  it.  A  practical  arrangement  is  to  place  the 
carburetor  in  a  well  ventilated  room,  separate  from  the  en- 
gine, so  that  there  will  be  no  danger  from  handling  open 
lights   in   the  engine  room. 

In  order  to  increase  the  efficiency  of  the  apparatus  and  to 
make  the  former  independent  of  the  temperature  of  the 
atmosphere,  it  is  advisable  to  heat  the  air  somewhat  before 
it  is  drawn  through  the  carburetor.  This  is  usually  accom- 
plished by  leading  the  air  through  a  jacket  placed  in  the 
exhaust  pipe  of  the  engine.  Another  method  for  obtaining 
the  same  result  is  to  heat  the  gasoline  instead  of  the  air. 
In  this  case  either  the  carburetor  is  provided  with  a  jacket 
through  which  the  jacket  water  of  the  engine  is  discharged, 
or  the  exhaust  of  the  engine  is  utilized  by  placing  the  car- 
buretor on  a  hollow  pedestal  connected  with  the  exhaust 
pipe.  These  arrangements  are  of  special  value,  where  the  car- 
buretor is  placed  in  the  open  air  or  in  an  unheated  room. 
Kerosene  Oil 

"While  gasoline  has  a  boiling  point  of  from  150  to  180 
degrees,  and  is  so  volatile  that  it  evaporates  at  the  mean 
atmospheric  temperature,  which  enables  the  formation  of  an 
explosive  mixture  by  bringing  it  thoroughly  in  contact  with 
air,  the  comparatively  heavier  kerosene  oil  needs  different 
devices  for  the  formation  of  the  explosive  mixture,  as  it 
can  only  be  gasified  when  sufficiently  heated. 

When  only  atomized  through  a  current  of  air,  a  mixture  of 
air  and  minute  particles  of  kerosene  oil  is  formed,  which 
when  ignited,  is  not  entirely  consumed.  If,  however,  die 
kerosene  oil  is  previously  heated  to  an  extent  that  it  evapor- 
ates, these  vapors  are  able  to  form  a  mixture  with  air,  which 
is  the  most  economical  explosive  power  fuel. 

With  regard  to  ignition  and  combustion  this  mixture  has 
the  same  properties  as  mixtures  of  gas  and  air.  Compres- 
sion increases  the  inflammability,  and  even  mixtures  w.lTich 
ignite  but  poorly  under  atmospheric  pressure,  ignite  readily 
when  compressed,  which  fact  is  an  important  consideration, 
as  quick  and  high  compression  in  the  engine  cylinder  may 
cause  premature  explosion  due  to  compression  heat. 

The  design  of  vaporizers  for  kerosene  oil  is  further  deter- 
mined by  the  fact  that  it  is  made  up  of  constituents  with 
greatly  variable  boiling  points  (300  to  500  degrees).  There- 
fore, it  is  not  permissible  to  vaporize  a  larger  quantity  of 
kerosene  oil  at  one  time  than  is  required  for  each  single 
charge  of  the  engine.  Furthermore,  the  vaporizer  must  be 
designed  to  vaporize  these  small  quantities  perfectly,  as 
every  minute  particle  of  liquid  which  is  carried  away  by 
the  flow  of  the  gas  is  entirely  lost  for  the  development  of 
power,  and  settles  in  the  valves,  cylinder,  etc.  The  heating 
surface  of  the  vaporizer  must  be  large  enough  and  suf- 
ficiently heated  to  allow  the  perfect  gasifying  of  the  fuel  in 
the  short  time  determined  by  the  speed  of  the  engine.  Con- 
sidering an  engine  running  at  a  speed  of  200  revolutions 
per  minute,  the  duration  of  one  stroke  is  only  0.15  second 
and  as  in  this  time  the  quantity  of  kerosene  oil  for  one 
charge  must  be  perfectly  gasified,  it  is  clear  that  the  atomiz- 
ing of  the  fuel  is  best  performed  by  the  air  itself. 

The  actual  design  of  vaporizers  for  kerosene  oil  conforms 
with  all  the  above  considerations,  and  consists  in  the  main 
of  the  vaporizing  chamber  through  which  air  and  fuel  are 
drawn  through  the  suction  of  the  engine  piston.  The  kero- 
sene enters  the  chamber  through  a  valve,  and  is  thus  atom- 
ized and  mixed  with  the  inrushing  air.  This  mixture  Is 
thrown  against  the  walls  of  the  heated  chamber,  and  the 
atomized  kerosene  oil  becomes  gasified.  On  the  way  to  the 
engine  cylinder  more  air  is  drawn  in  to  form  the  right  pro- 
portions of  the  explosive  mixture. 


Care  should  be  taken  in  designing  the  vaporizers  to  pre- 
vent spheroidal  condition  of  the  fuel,  and.  therefore,  hori- 
zontal walls  should  be  avoided.  Cast  iron  is  a  very  suitable 
material  for  kerosene  oil  vaporizers  because  the  porous, 
rough  surface  forms  a  large  heating  area.  To  gasify  tue 
fuel  perfectly,  the  temperature  of  the  vaporizer  must  be  at 
least  500  degrees  P.,  which  coincides  with  the  boiling  point 
of  the  least  volatile  constituent  of  the  oil.  This  temperature 
may  be  produced  by  heating  the  vaporizer  with  a  flame,  or 
after  the  engine  is  started,  through  the  exhaust  gases.  An- 
other type  of  vaporizer  (Hornsby-Okraid)  is  only  heated 
while  starting  the  engine,  and  after  this  is  kept  in  a  red-hot 
condition  by  the  explosion  heat. 

To  start  a  kerosene  oil  engine,  either  an  oil  torch  has  to 
be  used  to  heat  the  vaporizer  until  a  flow  of  exhaust  gas 
is  secured,  or.  as  is  mere  common,  the  engine  is  equipped 
with  an  auxiliary  gasoline  carburetor  having  a  small  tank 
for  fuel,  and  when  well  under  way  the  gasoline  is  shut  off 
and  kerosene  oil  turned  on. 

For  alcohol  motors  the  same  vaporizers  are  used  as  on 
kerosene  oil  engines,  and.  in  fact,  all  alcohol  engines  are 
built  to   run   on   both   fuels. 

*     «     « 

EDUCATIONAL  DUTY  OF  GAS  ENGINE 
EXPERTS 

By    GEORGE    CORMACK,   JR.- 

Women  are  usually  blamed  for  talking  too  much,  but  the 
ordinary  gas  engine  expert  does  not  talk  enough.  In  a  great 
many  gas  engine  trouble  cases  where  an  expert  js  called  in, 
he  fixes  up  the  engine  in  a  tew  minutes,  and  is  "on  his  way." 
The  expert  who  thinks  that  he  has  done  his  entire  duty  when 
he  has  fixed  up  the  engine  and  got  it  running  is  very  much 
mistaken;  he  has  only  done  half  his  duty.  The  expert's  whole 
duty  consists  not  only  in  fixing  the  engine,  but  also  in  fixing 
the  man  who  runs  the  engine.  In  ninety  per  cent  of  gas 
engine  trouble  cases,  the  difficulty  is  not  really  with  the  engine 
but  with  the  operator.  The  writer  has  come  to  this  conclusion 
from  years  of  experience,  and  the  fixing  of  the  operator  of 
the  engine  is  really  the  principal  duty  of  the  expert  or  trouble 
man.  If  the  expert  fixes  the  engine  without  fully  explaining 
to  the  man  running  the  engine  why  the  trouble  occurred,  and 
what  methods  to  pursue  to  prevent  its  recurrence,  the  rem- 
edy is  only  temporary,  and  the  operator  is  liable  to  get  into  the 
same  difficulty  again.  The  expert  must  not  only  be  a  good 
mechanic  and  have  a  thorough  understanding  of  gas  engines, 
but  he  must  also  be  able  to  explain  the  working  of  the  engine 
in  a  simple  manner  to  the  operator.  He  must  cultivate  this 
ability  to  explain  the  action  of  the  gas  engine,  its  principles, 
movements  and  adjustments  to  the  operator.  This  is  no  easy 
task  at  times;  it  requires  patience  and  tact  together  with  a 
realization  of  the  fact  that  although  the  gas  engine  may  seem 
so  simple  to  himself,  and  the  adjustment  of  its  different  ele- 
ments in  their  proper  harmony  seems  self-evident,  the  large 
majority  of  gas  engine  users  are  ignorant  even  of  what  the 
terms  four-  and  two-cycle  mean. 

The  really  good  mechanic,  is  perhaps,  naturally  deficient 
in  the  ability  to  express  himself  clearly,  and  to  all  such  the 
writer  would  advise  a  method  which  he  has  found  very  bene- 
ficial in  his  own  case.  When  having  a  little  spare  time,  when 
waiting  for  a  train  held  up  over  night  in  some  out  of  the  way 
town,  buy  a  five-cent  writing  tablet  and  write  out  a  descrip- 
tion of  the  principles  of  action,  movements  and  adjustments 
of  a  gas  engine.  If  not  accustomed  to  expressing  one's  own 
thoughts  in  writing,  the  first  attempt  when  read  over  after 
having  finished  it,  may  not  seem  a  very  polished  literary 
effort.  Yet,  try  it  again  after  a  few  days  when  the  oppor- 
tunity again  offers.  On  the  second  attempt  it  will  be  sur- 
prising how  much  better  one  can  express  oneself.  The  men- 
tal efi;ort  of  trying  to  express  one's  thoughts  has  set  the  mind 
working  along  new  lines.  By  keeping  up  this  practice  for 
some  time,  it  will  be  found  that  when  giving  an  explanation 
of  the  engine  to  the  man  who  is  in  trouble,  the  verbal  ex- 
planation will  take  the  form  of  expression  used  in  writing. 
The  cases  will  be  few  and  far  between  where  an  engine  opera- 
tor does  not  appreciate  the  efforts  in  giving  him  real  instruc- 
tions about  gas  engines. 
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DERIHON  PORTABLE  FORM  OP  BRINBLL 
HARDNESS  TESTING   MACHINE* 

Readers  of  Machinkry  are  acquainted  with  the  method  of 
testing  the  hardness  of  materials  devised  by  Mr.  J.  A.  Brinell, 
which  we  have  previously  describrd.  It  consists,  briefly,  of 
forcing  a  hardened  steel  ball  Into  the  material  to  be  tested. 


Fig.  1.     Portable  Press  for  Testing  Hardness  by  the  Brinell   Method 

For  a  standard  diameter  of  ball  and  a  standard  pressure,  the 
diameter   of   the   impression    is    taken   as    a   measure   of   the 
hardness;   and  it  may  be  used  in  comparing  the  hardness  of 
other    materials    tested    with    the 
same    diameter    of    ball     and     the 
same  pressure. 

The  only  disadvantage  of  the 
Brinell  method  for  practical  use, 
lies  in  the  cumbersome  apparatus 
required  and  the  comparative  slow- 
ness of  the  operation.  It  is  usual- 
ly furnished  in  the  form  of  a 
small  hydraulic  press,  operated  by 
hand,  and  weighing  perhaps  300 
pounds.  It  is  evident  that  with 
such  an  apparatus  the  work  has 
to  be  brought  to  the  machine,  so 
that  its  regular  use  for  inspection 
purposes  in  different  parts  of  a 
manufacturing  plant  is  impractic- 
able. Various  attempts  have  been 
made  to  devise  an  apparatus  in 
which  the  pressure  is  applied  in 
the  form  of  a  blow  on  a  falling 
weight  instead  of  directly,  but  this 
scheme  has  not  so  far  proved  ef- 
fective in  the  matter  of  uniformity 
in  results. 

The  foregoing  considerations 
lend  interest  to  the  apparatus 
shown  in  Figs.  1  and  2,  which 
was  devised  by  the  Usines  G. 
Derihon  of  Loucin,  Belgium. 
This  firm  is  an  important  manu- 
facturer of  high-grade  drop  forgings  for  automobile  work,  and 
It  originally  developed  the  machine  for  use  in  its  own  plant. 
Asmay  be  seen,  the  pressure  Is  applied  by  a  hand-operated 

•For  additional  Information  on  (tils  aubjoct.  sec  "The  Time  Element 
in  Hardness  Testa  by  the  lirlnell  S.vnlem,"  November,  1900.  and  "In- 
nuenee  of  the  Scleroscope  In  Metalliirsy  and  Manufacturing,"  August, 
lUUO,    with    accompanying     references. 


screw,  and  the  press  is  small  enough  to  be  perfectly  port- 
able, weighing  about  12  pounds  only. 

The  sectional  view  In  Fig.  2  shows  the  action  of  the  appa- 
ratus most  clearly.  The  work  Is  placed  on  the  platen  F,  which 
rests  In  a  spherical  seat  on  top  of  adjusting  screw  0.  By 
means  of  this  self-adjusting  seat,  the  work  gets  an  even  bear- 
ing and  a  direct  pressure,  even  though  its  under  surface  may 
be  quite  out  of  true.  The  purpose  of  the  adjusting  screw  G 
is,  of  course,  to  give  a  rapid  adjustment  for  the  thickness  of 
the  work.  It  will  take  in  about  3  inches  as  shown.  The 
thread  of  G,  while  of  coarse  pitch,  still  lies  within  the  angle  of 
repose,  so  that  it  is  not  disturbed  when  the  pressure  is  applied 
by  levers  M. 

A  differential  screw  mechanism  is  used  for  applying  the 
pressure.  This  mechanism  consists  of  the  double  handle  M, 
keyed  to  the  sleeve  D.  which  is  threaded  into  the  stationary, 
nut  E.  and  onto  the  ram  C;  this  latter  Is  kept  from  revolving 
by  a  stop  A',  which  enters  a  slot  cut  in  the  flange,  and  is  pro- 
vided with  a  threaded  chuck  for  holding  the  ball  B.  Sleeve  D 
is,  it  will  be  seen,  the  only  revolving  member  of  this  differen- 
tial screw.  The  thread  on  the  inside  has  a  lead  of  8  milli- 
meters, while  that  on  the  outside  has  a  lead  of  7.25  milli- 
meters. This  gives  an  advance  of  8  —  7.25^0.75  millimeters, 
or  about  0.03  inch  per  revolution  of  the  levers  M.  The  advan- 
tage of  this  construction  is,  of  course,  that  it  gives  all  the 
effect  of  a  fine  thread  of  lead  0.03  inch,  with  the  use  of  threads 
coarse  enough  to  withstand  the  great  strain  to  which  they 
are  subjected  in  tightening  down  the  work. 

The  most  ingenious  feature  of  the  mechanism  is  the  pro- 
vision made  for  gaging  the  pressure  with  which  the  ball  Is 
forced  into  the  work.  By  the  arrangement  used,  the  frame  A 
of  the  press  itself  serves  as  the  spring  by  which  the  pressure 
is  measured.  As  the  ball  is  forced  into  the  work  with  greater 
and  greater  pressure,  the  frame  A  is  deflected  and  B  and  F 
spring  apart.  Arm  H  is  screwed  to  A  at  its  lower  end  as 
shown,  but  is  free  at  its  upper  end.  Here  it  is  provided  with 
a  bearing  point  X  close  to  fulcrum  Y  of  pointer  P.  As  the 
frame  A  springs  under  the  pressure,  H,  being  free  at  the 
upper  end,  remains  undistorted  and  stationary,  while  pivot  Y 
rises.     As  pivot  Y  rises,  lever  P  swings  downward,  since  it 


Fig.  2.     Details  ol  Design,  showing  DlfTerentlal  Pressure  Screw,  Indlctillng  Mechanism 

rests  only  on  the  point  X  of  stationary  arm  H.  The  lower 
end  of  lever  P  Is  provided  with  a  thin  metal  disk  R,  which 
is  thus  swung  in  an  arc  of  a  circle  about  center  Y.  A  series- 
of  holes  Z,  bored  In  the  side  of  the  frame,  permit  the  position 
of  this  disk  to  be  seen.  These  holes  are  so  calibrated  Hint 
each   reads  to  a  definite  number  of  kilograms   of  pressure. 
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when  disk  R  is  centered  with  it.  Under  the  extreme  tension, 
when  central  with  the  left-hand  hole,  the  reading  shows  the 
application  of  a  pressure  of  3,000  kilograms  or  6,614  pounds. 

The  construction  of  the  pivot  joint  at  Y  is  interesting,  and 
Is  best  shown  at  the  right  of  the  engraving  in  Fig.  2.  The 
hub  of  pointer  P  is  clamped  to  y  by  two  set-screws  0,  which 
set  in  a  A'-slot  cut  In  Y.  Two  caps  T  are  screwed  on  at 
either  side  to  protect  the  bearings  of  pivot  Y.  Set-screws  T 
are  adjusted  to  take  up  the  end  motion  of  Y;  they  do  not, 
however,  restrain  it  in  any  direction  other  than  longitudi- 
nally. The  real  bearing  is  furnished  by  the  points  of  screws 
17  (one  at  each  end)  in  the  bottoms  of  the  V-grooves.  These 
furnish  a  knife  edge  or,  rather,  point  support,  which  gives 
the  utmost  freedom  and  sensitiveness  of  movement  to  the 
pointer  P  and  the  indicating  disk  R.  The  various  adjustments 
in  connection  with  this  bearing,  and  the  various  contact 
points  in  the  lever  system,  will  be  clearly  understood  from 
the  engraving. 

Pig.  1  shows  the  instrument  engaged  in  testing  the  hard- 
ness of  a  sprocket-wheel.  The  simplicity  of  its  use  will  be 
Immediately  appreciated.  The  sprocket-wheel  is  placed  on  the 
platen,  the  adjusting  screw  is  run  up  until  the  work  makes 
contact  with  the  ball,  and  then  the  handles  are  revolved  until 
the  indicating  disk  is  centered  with  the  particular  hole  in 
the  frame,  which  shows  that  the  standard  pressure  has  been 
reached.  Handles  M  are  then  screwed  back  again,  the  work 
is  removed,  and  the  diameter  of  the  impression  in  millime- 
ters measured.  This  gives  the  hardness  number  directly. 
The  whole  operation  is  evidently  one  of  seconds  only. 

*     *     * 

IT  REALLY  HAPPENED  BUT-"IT  NEVER  CAN 

HAPPEN  AGAIN" 

Mr.   P ,  the  president  of  a  big  manufacturing  estab- 


lishment in  the  Middle  West,  had  shown  his  great  factory  to 
a  company  of  Englishmen  and  upon  returning  to  the  presi- 
dent's office,  one  of  the  party  who  had  greatly  admired  the 
remarkable  order  and  system  of  the  plant,  said: 

"Mr.  P ,  may  I  ask  what  salary  you  pay  your  super- 
intendent?" 

"Really,  I  do  not  know  at  the  moment,  but  I  venture  to 
say  that  it  is  not  half  enough;  I  will  call  him  and  find  out." 

Pressing  a  button  he  summoned  a  messenger. 

"Call  Mr.  C to  my  office  at  once." 

In  a  few  moments  Mr.  C came,  wondering  at  the  per- 
emptory summons,  and  secretly  quaking. 

"Mr.  C ,  what  do  we  pay  you  for  running  this  plant?" 

"Fifteen  hundred  a  month  " 

"Very  well,   hereafter   it   will   be   three   thousand.     That   is 

all,  sir." 

*  *     * 

BRIGGS  PIPE  THREADS 
Briggs  Standard  pipe  threads  are  known  to  every  mechanic, 
but  few  persons  know  anything  of  the  history  of  the  adoption 
of  this  standard.  It  is  named  after  Robert  Briggs.  who  was 
for  several  years  superintendent  of  the  Pascal  Iron  Works 
and  later  engineering  editor  of  the  Journal  of  the  Fratiklin 
Institute.  Mr.  Briggs,  however,  did  not  originate  the  thread 
standard  which  bears  his  name.  According  to  the  Valve 
World,  the  taper  thread  for  tube  connection  was  first  used  by 
Nason;  and  P.  W.  Gates,  as  far  back  as  in  1847,  patented  a 
solid  die  for  cutting  a  taper  thread.  Mr.  Briggs  was  active 
in  the  gathering  of  information  relating  to  various  standards 
in  use  in  this  country  thirty  or  forty  years  ago,  and  prepared 
a  paper  for  the  Institute  of  Civil  Engineers  of  Great  Britain, 
describing  in  detail  the  thread  then  generally  in  use  in  this 
country,  and  which  is  now  called  the  Briggs  standard.  This 
paper  was  read  before  the  society  in  18S3.  Mr.  Briggs  died  in 
the  previous  year.  Within  a  few  years  the  standard  was  offi- 
cially adopted  by  almost  all  pipe  manufacturers,  and  is  to-day 
practically  the  only  type  of  thread  used  in  the  United  States  for 
pipe  connections  and  fittings. 

*  *     * 

At  the  meeting  of  the  executive  board  of  the  Association  of 
•German  Machine  Tool  Manufacturers  at  Diisseldorf,  the  ma- 
chine tool  industry  was  pronounced  to  be  in  an  unsatisfactory 
state.  Present  prices  are  said  to  be  too  low,  and  American 
competition  keen. 


..1 


Harry  E.  Deyt 


SUGGESTIONS  IN  THE  DESIGN  OF  AERO- 
NAUTIC MOTORS* 

By   HARRY   E.    DEY* 

Motors  of  any  type — gaso- 
line, electric  or  steam — are 
compromises  from  beginning 
to  end;  we  cannot  design  any 
one  part  to  obtain  the  theo- 
retically best  results  from  it 
without      interference      with 

fsome  other  feature.  With 
the  gasoline  engine  there  are 
certain  advantages  in  a 
short  stroke,  but  in  the  short 
stroke  motor  we  also  meet 
with  many  objections.  This 
same  condition  applies  to  the 
number  of  cylinders  and 
their  mounting  (horizontal, 
vertical  or  oblique),  to  the  casting  en  bloc  or  individually,  and 
to  the  amount  of  compression.  In  many  cases  the  best  results 
can  only  be  arrived  at  by  actual  "cut  and  try"  experiments, 
and  the  author,  therefore,  does  not  propose  to  give  in  this 
article  any  definite  figures  except  for  purposes  of  illustration. 
The  suggestions  given  are  based  upon  the  writer's  experience 
on  automobile  and  marine  engines,  and  also  upon  a  great  deal 
of  thought   given  to  the  aeronautic  motor. 

Any  steam  engine  will  deliver  more  than  its  rated  horse- 
power, owing  to  the  fact  that  it  is  built  to  run  economically  by 
cutting  off  the  steam  as  it  enters  the  cylinder  during  the 
early  part  of  the  stroke.  With  a  cut-off  of  one-quarter  or  one- 
fifth,  the  expansive  qualities  of  the  steam  are  utilized,  and 
the  engine  is  rated  at  its  economical  output.  If,  however, 
more  power  is  required  temporarily,  the  point  of  cut-off  is 
shifted  ahead  until  the  required  power  is  obtained,  up  to 
the  maximum  attainable,  when  steam  enters  during  the 
full  length  of  the  stroke.  With  gasoline  engines,  however, 
this  conservative  rating  has  never  been  observed.  The  A. 
L  A.  M.  rating,  for  example,  is  about  the  best  that  an 
engine  is  capable  of  under  the  best  conditions;  under  unfav- 
orable conditions,  such  as  bad  carburetor  adjustment,  poor 
compression,  weak  spark,  and  innumerable  other  troubles, 
the  power  output  may  be  an  indefinite  amount  less. 

Lack  of  Economy  in  Present  Automobile  Engines 

It  has  always  been  the  aim  of  the  automobile  engine  de- 
signer to  obtain  all  the  power  possible  from  a  given  bore 
engine,  regardless  of  gasoline  economy  or  other  considera- 
tions. He  has  said,  "Hang  the  expense,  it's  power  we're  after. 
■What  does  the  average  autoist  care  for  the  additional  cost 
of  gasoline?"  To  design  an  engine  and  obtain  less  than  the 
A.  L.  A.  M.  rating  for  it  would  be  a  disgrace.  Hence  the 
old-time  efficient  suction  valves  have  been  superseded  by 
mechanically  operated  valves,  offering  no  resistance  to  the 
incoming  charge:  and  then,  to  squeeze  in  still  more,  the 
valve  is  left  open  long  after  the  piston  reaches  the  end  of 
the  outward  stroke,  ihus  taking  advantage  of  the  momentum 
of  the  gases  in  the  pipes  to  crowd  more  than  atmospheric 
pressure  into  the  cylinder.  The  result  of  all  this,  of  course, 
is  increased  power,  the  same  as  in  the  case  of  the  steam 
engine  taking  steam  the  full  length  of  the  stroke;  but  who 
would  buy  a  steam  engine  working  in  such  an  inefficient 
manner? 

An  engine  working  under  the  above  conditions  will  ex- 
haust at  about  60  pounds  pressure.  This  60  pounds  multi- 
plied by  125  per  cent  of  the  piston  displacement  is  a  com- 
plete loss,  and  amounts  to  nearly  50  per  cent  of  the  original 


♦  For  description  of  a  motor  of  this  t.vpe.  see  Machinert,  .TuI.v, 
190S  :    "Adams-Farwell  .\eronaiitic  Gasoline  Motor." 
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power  of  the  charge.  Compound  engines  have  been  buill 
to  utilize  this  exhaust  pressure,  but  there  Is  no  excuse  tor 
this  complication  when  the  same  results  may  be  accom- 
plished by  proper  design  of  a  single-expansion  engine,  by  simply 
carrying  the  expansion  down  as  far  as  may  be  found  desir- 
able. When  expansion  Is  carried  beyond  certain  limlls  in 
a  steam  engine,  trouble  Is  encountered  from  condensation, 
but  as  there  Is  little  or  no  moisture  In  the  explosive  mix- 
ture, we  need  fear  no  trouble  from  that  source  with  the 
gasoline  engine.  With  a  compound  engine  of  the  gasoline 
type,  a  great  deal  of  the  unused  power  of  the  gases  Is  lost 
by  cooling  when  passing  through  the  ports,  a  large  quantity 
Is  used  to  fill  the  ports,  and  the  extra  piston  adds  a  large 
amount  of  extra  friction,  so  that  the  only  benefit  obtained 
Is  practically  the  muffling  action. 

In  a  flying  machine  the  weight  of  the  fuel  is  just  as 
Important  as  the  weight  of  the  engine,  as  frequent  landings 
for  purposes  of  replenishments  are  not  desirable.  There- 
fore, a  little  more  weight  In  the  engine  is  not  objectionable 
when  a  consequent  saving  of  several  times  the  extra  engine 
weight  may  be  made  in  the  weight  of  the  fuel  saved.  Take, 
for  example,  a  motor  of  100  horsepower  of  the  present  type. 
Ii  will  probably  consume  about  68  pounds  of  gasoline  per 
hour.  If  we  can  save  25  per  cent  of  this  it  would  mean  a 
saving  of  17  pounds  per  hour,  or  170  pounds  in  ten  hours. 
This  percentage  of  saving  is  well  within  the  range  of  possi- 
bilities. 

In  designing  an  aero  engine,  without  aeronautic  experi- 
ence it  should  be  patterned  after  the  marine  engine  rather 
than  that  of  the  automobile,  as  the  former  is  subject  to  the 
same  general  conditions.  They  are  both  generally-  loaded  to 
their  full  capacity  and  speed,  from  the  start  to  the  finish, 
while  an  auto  engine  is  seldom  loaded  to  the  limit,  and  when 
so  loaded  it  is  only  for  short  periods.  An  air-cooled  engine 
that  is  a  success  on  an  automobile  might  be  a  failure  In 
an  aeroplane.  The  writer  does  not  mean  to  say,  however, 
that  an  air-cooled  engine  will  not  be  a  success  for  flying 
machines  if  properly  designed  to  suit  the  changed  condi- 
tions. This  may  be  accomplished  by  working  with  lower 
compression,  greater  expansion,  and  possibly  it  might  be 
found  advantageous  to  use  a  six-stroke  cycle.  There  are 
also  some  conditions  favorable  to  the  air-cooled  motor  when 
used  on  an  aeroplane  that  may,  to  a  large  extent,  overcome 
the  handicap  of  the  constant  full  load;  these  conditions  are 
the  high  speed  through  the  air  without  a  bonnet  or  other 
covering,  and  the  dispensing  with  the  crank-case.  In  the 
air  we  need  not  worry  about  the  dust,  and  consequently  the 
crank-case  is  unnecessary.  Fresh  air  has  then  free  access 
to  the  piston  and  cylinder. 

General  Outline  of  Design  of  Aeroplane  Motors 

As  to  the  general  design,  the  writer's  choice  would  lie 
between  a  six-cylinder  vertical  and  a  six-crank  horizontal 
opposed  type.  The  radial  arrangement  might  have  certain 
advantages  for  air  cooling,  and  also  some  advantages  for 
reducing  the  weight  to  the  minimum.  Tlie  cylinders  should 
not  be  rotated,  however,  as  is  often  done  with  this  form,  for 
the  same  mechanical  efflciency  is  not  obtainable  under  these 
conditions.  Upon  first  thought  one  would  suppose  that  it 
was  a  case  of  "six  for  one  and  half  a  dozen  for  the  other," 
relative  to  efficiency;  but  the  facts  are  that  the  results  are 
somewhat  like  those  obtained  from  a  worm  and  gear — ^the 
efflciency  is  much  higher  when  the  worm  is  the  driver.  The 
air-cooling  qualities  of  the  rotating  cylinders  would  lose 
their  force  of  argument  when  an  aeroplane  is  driven  at  a 
speed  of  fifty  miles  per  hour  or  more;  there  is  no  reason 
to  complain  of  circulation  then.  And  as  to  the  other  claim 
of  the  advantage  of  the  rotating  cylinders,  that  they  serve 
as  a  flywheel,  that  feature  is  practically  useless,  as  the 
propeller  will  take  place  of  that  element.  In  the  early  days 
of  the  automobile  it  was  claimed  that  a  steam  engine  would 
require  a  flywheel.  The  Stanleys  demonstrated  with  their 
"Locomobile"  the  utter  fallacy  of  the  idea. 

The  Cooling  Arrangement 

It  an  engine  Is  to  be  water-cooled,  the  six-cylinder  vertical 
Is  probably  the  best  form.     Its  six-throw  crank  gives  us  per- 


f(ct  mechanical  balance,  which  can  only  be  obtained  with 
multiples  of  three;  and  the  cylinders,  all  being  mounted  in 
one  straight  lino,  give  us  a  straight  unbroken  jacket  which 
may  be  made  of  llglit  sheet  copper.  The  cylinders  are  made 
of  steel  (or  alloy  steel)  tubing.  If  the  engine  is  to  be  air- 
cooled  It  may  be  designed  upon  the  lines  of  any  of  the 
above  forms.  If,  of  the  vertical  type,  however.  It  would 
probably  be  found  desirable  to  mount  it  "broadside  for- 
v/ard,"  after  the  manner  of  the  old  type  Franklin  automo- 
bile. All  the  cylinders  would  then  receive  an  abundant  sup- 
ply of  cold  air.  This  arrangement  has  the  objection,  how- 
ever, of  slightly  complicating  the  transmission  to  the  pro- 
peller. For  obtaining  the  full  benefit  of  the  draft  of  air,  the 
radial  type  has  the  best  distribution  of  its  cylinders,  and 
is  probably  the  lightest  form  that  can  be  constructed,  due 
to  its  short  length. 

There  should  be  no  side  pockets  (for  valves)  in  the  cylin- 
der heads,  for  the  inside  surface  should  be  trimmed  down 
to  the  minimum  possible.  The  less  internal  surface  we  have 
exposed  to  the  heat,  the  smaller  the  number  of  heat  units 
there  will  be  absorbed  by  the  metal.  Whatever  is  taken 
into  the  metal  has  to  be  gotten  rid  of,  either  by  air  or  water, 
which  adds  to  the  diflSculties  of  air  cooling  in  the  one  case, 
and  to  the  size  of  the  cooling  apparatus  and  the  amount  of 
water  carried  in  the  other.  In  both  cases  there  is  the  loss 
in  efficiency,  for  every  heat  unit  radiated  is  one  heat  unit 
less  power  delivered  at  the  shaft. 

If  we  could  obtain  a  material  for  the  cylinders  that  was 
an  absolute  non-conductor  of  heat,  we  would  not  have  cause 
to  worry  over  any  system  of  cooling.  If  the  metal  would  not 
conduct  heat,  it  would  not  absorb  any.  But  suppose  we  go 
to  the  other  extreme  and  obtain  a  metal  that  is  a  perfect  heat 
conductor;  then  as  soon  as  the  first  explosion  takes  place 
the  outside  of  the  cylinder  would  be  just  as  hot  as  the  inside 
surface;  it  would  instantly  become  red  hot.  How  would  we 
keep  the  latter  cylinder  cool? 

According  to  the  above  theory,  it  appears  that  it  is  desir- 
able to  have  a  very  poor  conductor  of  heat  for  the  cylinder, 
for  while  we  cannot  obtain  the  absolute  non-conductor,  the 
nearer  we  reach  that  point  the  less  heat  will  be  absorbed 
by  the  metal  at  each  explosion,  and  the  greater  proportion- 
ate effect  the  incoming  charge  will  have  toward  cooling  the 
internal  surface.  If  the  heat  of  the  explosion  were  con- 
stantly applied,  the  beneficial  results  could,  of  course,  not  be 
expected. 

Material  for  Cylinders 

There  is  a  nickel  steel  alloy,  of  between  25  and  30  per 
cent  nickel,  that  is  used  very  largely  for  electrical  resist- 
ance. It  appears  to  the  writer  as  if  it  would  best  fill  the 
conditions.  As  a  general  rule  a  poor  electrical  conductor  is 
a  poor  heat  conductor,  following  almost  direct  ratios.  This 
alloy  has  about  eight  times  the  electrical  resistance  of  plain 
steel,  consequently,  according  to  ihe  above  rule.  It  should 
have  about  an  eighth  of  the  heat  conductivity  of  the  latter. 
There  are,  however,  no  data  to  prove  whether  its  heat  reluct- 
ance is  so  great.  The  writer  once  made  a  rough  test  by 
coating  thin  sheets  of  each  kind  of  steel  with  parafliine,  and 
holding  the  ends  in  the  flame  of  a  Bunsen  burner.  It  was 
found  that  the  wax  remained  frozen  much  closer  to  the 
flame  on  the  alloy  piece  than  on  the  other.  In  fact,  it  was 
so  close  to  the  flame  that  It  could  not  be  decided  whether  It 
was  the  direct  rays  or  the  conducted  heat  that  did  the  melt- 
ing. This  metal  is  very  strong,  finishes  to  a  fine  polished 
surface  and  siamls  up  well  under  the  effects  of  heat.  It  Is 
worth  experimenting  with,  but  it  will  bo  quite  an  expensive 
experiment,  as  this  alloy  steel  can  be  obtained  only  in  the 
form  of  forging,  for  small  quantities.  It  can  be  obtained  in 
the  form  of  drawn  tubing  or  sheets,  however,  if  a  large 
enough  order  is  placed. 

Cylinder  Design 

The  head  of  the  cylinder  slionld  be  as  nearly  hemispherical 
in  form  as  possible  and  polished  inside.  With  our  host 
endeavors,  however,  it  will  be  a  very  much  flattened  hemi- 
sphere unless  the  length  of  the  stroke  is  carried  far  beyond 
the  limits  of  good  practice,  for  the  cubic  contents  of  a 
hemisphere  would  be  too  great  for   the   piston   displacement. 
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and  hence  the  compression  would  be  too  low.  A  cylinder 
of  this  form,  for  air  cooling,  can  be  made  from  a  heavy  sheet 
stock  of  the  alloy  mentioned  above,  pressed  into  shape,  and 
then  put  into  a  lathe  for  the  turning  of  grooves  1-16-inch 
wide  and  %-inch  deep,  leaving  ribs  1-32-inch  thick  between 
them.  This  will  give  an  immense  radiating  surface,  far 
more  than  could  be  obtained  by  any  casting  method.  The 
main  body  of  the  cylinder  need  not  be  more  than  1-16-inch 
thick  for  a  five-inch  bore.  Below  the  ribbed  portion  the 
■whole  shell  may  be  turned  down  to  a  thickness  of  1-16-inch, 
leaving  a  flange  at  the  bottom  for  attaching  to  a  plate,  com- 
mon to  all  the  cylinders.  TTie  flange  can  be  made  of  a 
square  form  in  the  original  stamping. 

Valves,  Crank-case  and  Other  Details 

With  the  pocketless  head  the  placing  of  the  valves  has 
always  been  more  or  less  of  a  problem.  The  most  popular 
method  at  present  appears  to  be  the  placing  of  the  valves 
obliquely,  and  to  mount  the  cam-shaft  directly  over  the 
center  of  the  line  of  cylinder  tops.  Another  method  is  that 
which  the  Franklin  Automobile  Company  has  adopted  of 
mounting  the  valves  concentrically;  that  is,  the  inlet  valve 
is  inside  of  the  exhaust  valve.  But  in  the  aeronautic  motor, 
is  it  necessary  to  nave  two  valves?  Suppose  we  exhaust 
directly  into  the  open  air,  with  absolutely  no  piping;  then 
take  in  a  charge  of  pure  air  through  the  same  opening, 
mixing  it  with  a  little  liquid  gasoline  taken  through  a  pin 
hole  located  at  some  convenient  place.  Many  of  the  aero- 
nautic motors  are  now  taking  their  gasoline  direct,  without 
a  carburetor.  Of  course  the  gasoline  would  require  a  minute 
valve  to  take  care  of  it,  but  it  need  not  be  over  a  quarter 
of  an  inch  in  maximum  diameter.  Our  main  valve  would 
then  be  right  in  the  center  of  the  head,  free  from  all  com- 
plications. It  would  remain  wide  open  between  the  time 
of  exhaust  and  intake  giving  an  exceptional  opportunity  for 
clearing  out  the  old  charge.  Another  plan  is  to  use  two 
valves  in  the  ordinary  manner,  but  the  inlet  valve  would 
be  designed  like  the  well-known  Lukenhelmer  mixing  valve. 
This  valve  is  used  very  largely  upon  boat  motors  as  a  separ- 
ate carburetor,  but  it  and  the  inlet  valve  could  be  made  as 
one.  The  first-mentioned  plan  would  be  the  best,  however, 
for  it  not  only  has  the  advantage  of  simplicity,  but  also  the 
feature  of  cooling  the  valve  with  the  incoming  charge. 

The  crank-case  preferably  should  be  made  of  skeleton  con- 
struction, and  without  covering  of  any  kind.  It  may,  of 
course,  be  cast,  but  the  "built-up"  construction  will  be 
stronger  for  a  given  weight.  The  connecting-rods  may  also 
be  built  up  to  good  advantage,  with  ball  bearings  at  the 
crank  ends. 

The  crankshaft  should  be  of  a  very  liberal  diameter  with 
all  cylindrical  parts  hollow.  The  material  should  be  the 
best  alloy  steel,  and  the  shaft  should  be  mounted  in  ball- 
bearings. Cast  iron  is  the  only  material  that  should  ever 
be  used  for  the  piston  or  rings.  The  valves  may  be  made 
of  nickel  steel. 

Ratio  Between  Bore  and  Stroke 
As  to  the  problem  of  the  ratio  between  the  bore  and  the 
stroke,  there  is  a  wide  divergence  of  opinion  among  de- 
signers. The  writer  is  very  strongly  in  favor  of  the  long 
stroke,  and  especially  so  in  fiying  machines  where  the  in- 
creased height  of  the  engine  is  not  objectionable.  Abroad, 
the  long-stroke  engine  has  become  very  popular  on  automo- 
biles, and  where  racers  have  been  limited  by  the  bore,  the 
long-stroke  types  have  carried  off  the  honors. 

The  reasons  for  a  long  stroke  are  several:  1.  With  a  given 
cubic  contents  of  compression  space  (and  upon  that  the 
amount  of  power  obtainable  depends),  the  shape  is  nearer 
that  of  a  hemisphere,  and  consequently  possesses  the  least 
absorbing  surface  possible  for  the  quantity  of  mixture. 
2.  There  is  less  piston  diameter  for  a  given  charge,  which 
gives  less  leakage  area.  3.  There  are  less  reversals  of  mo- 
tion of  the  reciprocating  parts,  thus  reducing  the  number  of 
hammer  blows,  giving  higher  mechanical  efficiency  and 
longer  life  to  the  engine. 

It  may  be  argued  that  the  engine  will  have  to  run  slower 
and  thus  deliver  less  power.  This  difference  of  speed,  how- 
ever, is  made  up  by  the  additional  amount  of  the  charge  due 


to  the  additional  length  of  the  compression  space,  which, 
of  course,  is  made  proportional  to  the  length.  As  a  higher 
piston  speed  is  practicable,  an  Increase  of  power  is  thus 
obtained,  although  not  commensurate  to  the  additional 
weight;  but  the  advantages  obtained  outweigh  in  value  the 
objectionable   weight. 

Increase  of  EfBciency  of  Present  Engines 

The  lack  of  efficiency  of  present  engines  has  been  men- 
tioned. We  will  now  take  up  the  problem  of  how  to  increase 
it.  For  illustration,  suppose  that  the  compression  space 
of  motors  as  at  present  constructed  is  25  per  cent  of  the 
combined  piston  sweep  and  clearance,  and  let  the  bore  and 
stroke  ratio  be  1  to  1.  Design  an  engine  with  double  this 
stroke,  without  increasing  the  bore;  let  the  compression 
space  remain  the  same,  and  design  the  cam  so  that  the 
incoming  charge  will  be  shut  off  at  one-half  the  stroke. 
When  the  piston  returns  and  compresses  this  charge  it  will 
have  the  same  maximum  compression  as  the  first-mentioned 
engine.  Now  the  explosion  takes  place,  and  the  pressure  at 
one-half  the  outward  stroke  falls  to  the  exhausting  pressure 
of  the  former  engine.  Both  engines  have  received  the  same 
amount  of  charge  and  have  thus  far  delivered  the  same 
amount  of  power.  Tlie  first  one  exhausts  at  this  point,  but 
the  last  one  has  as  much  additional  distance  to  travel,  com- 
mencing with  a  charge  of  about  60  pounds'  pressure  multiplied 
by  four  times  the  compression  space.  Owing  to  the  latter 
fact  the  pressure  will  drop  very  slowly  during  the  remainder 
of  the  stroke  in  comparison  with  the  early  portion,  and 
there  is  no  compression  pressure  to  subtract  from  it,  as 
the  compression  did  not  begin  until  after  passing  this 
point.  Consequently  the  last  half  of  the  stroke  is  all 
"velvet,"  and  is  obtained  at  a  high  efficiency,  for  we  have 
no  losses  in  compression  to  subtract  for  this  added  power 
nor  the  loss  due  to  large  leakage  and  heat  losses  under  the 
high  pressure  and  intense  heat  at  the  beginning  of  the 
stroke.  Taking  these  facts  into  consideration  we  will  prob- 
ably receive,  additional,  a  third  of  the  power  of  the  first 
half  of  the  stroke,  thus  obtaining  a  gain  of  25  per  cent  In 
efficiency.  The  output  of  the  motor,  however,  is  only  two- 
thirds  of  the  maximum  obtainable  under  the  old  system,  and 
the  efficiency  and  power  may  be  still  further  increased  by 
raising  the  compression,  for  the  high  point  of  compression 
is  reached  so  much  later  in  the  stroke  that  the  point  of 
self-ignition  will  be  just  that  much  nearer  the  dead  center. 
Another  advantage  of  this  plan  is  the  fact  that  the  average 
temperature  is  lower,  and  it  is  thus  better  suited  for  air 
cooling.  The  dimensions  given  are  used  only  for  conveni- 
ent illustration.  They  will,  however,  probably  be  found, 
after  experiment,  to  be  not  very  far  from  the  correct  ones. 

For  a  company  that  intends  to  take  up  the  manufacture 
of  such  an  engine  the  best  plan  will  probably  be  to  make 
up  an  adjustable  engine — one  in  which  the  compression  space 
and  the  length  of  the  stroke  can  be  varied  at  will,  independ- 
ently of  one  another.  The  cam  should  be  designed  so  as 
to  give  a  variable  cut-off.  This  latter  feature  should  also 
be  made  an  element  of  the  standard  engine,  as  it  can  then 
be  used  in  place  of  a  throttle  valve,  and  also  for  providing 
a  larger  charge  when  at  high  altitudes,  so  that  the  same 
compression  may  be  obtained  then  as  at  lower  levels.  With 
the  present  type  of  engine  there  Is  a  large  loss  in  power 
capacity  in  high  altitudes,  as  has  often  been  demonstrated 
with  automobiles  when  taken  to  elevated  sections  of  the 
country. 

To  sum  up  the  advantages  of  the  engine  outlined  we  have: 
An  unusually  large  cooling  surface;  a  minimum  of  heat- 
absorbing  surface;  a  lower  average  heat  inside  the  cylinder; 
a  metal  that  is  a  poor  absorber  of  heat;  inside  of  cylinder 
and  piston  fully  exposed  to  fresh  cold  air;  exhausting  with 
such  low  pressure  does  not  unduly  heat  the  exhaust  valve, 
and  as  the  exhaust  and  inlet  are  one,  the  incoming  charge 
cools  it;  it  also  avoids  the  use  of  an  auxiliary  valve;  pass- 
ing through  the  air  at  a  mile  a  minute  will  be  far  more 
efllective  than  the  artificial  draft  provided  upon  automobiles. 

*     *     * 
It  has  been  found  by  Prof.  Joly  that  the  lava  from  Vesuvius 
is  remarkably  rich  in  radium. 
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UNUSUAL  WORK  DONE  ON  THE  AUTOMATIC 
SCREW  MACHINE 

Tlio  now  cU'inu'turi's  rroiii  tinio  to  time  iiiiuii'  hy  progres- 
sive iiianiiliietiirors  of  automatic  serew  luiuliines  seem  to 
imliirtte  tliat  tliere  is  liardly  any  class  of  worlt,  circular  in 
shape  and  wltliin  the  range  of  these  machines,  which  cannot 
be  successfully  produced  on  them  at  a  great  saving  of  time. 
From  previous  articles  in  RlAcinNicuY  (see  the  November 
and  December,  190S,  issues)  our  readers  have  become 
familiar  with  some  of  the  interesting  worli  produced  on  the 
Cleveland  automatic  screw  machines,  manufactured  by  the 
Cleveland  Automatic  Machine  Company.  Cleveland,  Ohio.  In 
the  present  article  a  piece  of  work  of  an  even  more  unusual 
kind,  finished  on  the  automatic  screw  macliine,  is  illustrated 


is  shown  in  I'Mk.  3.  It  is  beveled  as  indicated,  and  the  cor- 
nel pitch  an(t  number  of  teeth  is  ol)talned  by  adjusting  the 
roller  radially  in  relation  to  the  axis  of  the  work  on  which 
tlic  teeth  arc  formed.  If  the  face  of  the  roller  is  Bufflciently 
long  In  proportion  to  the  width  of  the  face  of  the  teeth  on 
the  work,  It  Is  possible  by  this  radial  adjustment  to  obtain 
different  numbers  of  teeth  with  the  same  roller  on  the  same 
piece  of  work,  and  the  roller  can  aiso  be  used  for  work  of 
various  diameters,  rolling  then,  of  course,  a  proiiortionatoly 
larger  number  of  teeth  on  the  larger  diameters.  When  in 
action,  the  roller  is  held  in  a  fixture  or  holder,  which.  In 
linn,  is  held  in  the  turret.  Owing  to  the  possibility  of 
adjustment,  the  diameter  of  the  beveled  roller  is  not  re- 
quired to  be  absolutely  accurate,  and  new  rollers  can  be 
made    v/ithout    the    necessity   of   extreme    iirecision.     This    is 


Figrs.  1  and  2.    A^ustlng  Plates  made  on  the  Cleveland  Automatic  Screw  Machine,  in  Mesh,  and  Separated  to  show  Rolled  Teeth 


and  described.  The  pieces  of  work  made,  known  as  adjust- 
ing plates,  are  shown  assembled  on  a  stud  in  Fig.  1,  the 
different  parts  being  shown  more  clearly  in  Fig.  2.  The 
outside  diameter  of  the  disks  Is  2%  inches. 

As  will  be  seen  from  these  illustrations,  the  work  consists 
of  two  circular  disks,  on  the  inside  faces  of  which  teeth  are 
provided,  the  pitch  and  uniformity  of  shape  of  which  are  so 
accurate  that  the  teeth  of  the  one  disk  w-ill  mesh  with  the 
teeth  of  the  other  in  any  position.  This  in  itself  is  quite 
remarkable,  as  is  apparent  when  considering  that  the  thread 
on  screws  cut  on  a  thread  milling  machine,  for  example,  is 
frequently  not  as  accurate  as  this.  If  two  threaded  pieces 
are  milled  off  down  to  the  center  and  then  laid  side  by  side 
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Fig.  3.     The  Beveled  Roller  which  produces  the  Teeth 

so  that  the  threads  engage  with  each  other,  a  perfect  fit  or 
incsh  does  not  always  result  in  every  position.  The  good 
fit  of  the  teeth  in  the  disks  shown  is  even  more  interesting, 
as  these  teeth  are  not  cut  on  the  milling  machine,  as  one 
would  naturally  suppose,  but  are  produced  in  the  automatic 
screw  machine  by  means  of  a  rolling  process.  It  is  inter- 
esting to  note  that  the  teeth  are  as  clean  and  smooth  as  if 
they  had  actually  been  cut  by  a  niilling  cutter,  and  the  sim- 
plicity of  the  method  used  for  producing  them  by  rolling, 
even  without  gearing  up  the  roller  producing  the  teeth  with 
the  piece  of  work,  is  startling  in  its  significance  of  the 
posBihillties  of  the  automatic  serew  machine. 
Thi'  rolling  tool,  by  means  of  which  the  teeth  are  produced. 


a  great  advantage  in  that  the  tools  used  for  producing  teeth 
in  this  way  are  thus  comparatively  cheap  to  make. 

In  Fig.  4  is  shown  a  general  perspective  view  of  the  tools 
in  the  turret  used  for  making  the  pieces  illustrated  in  Fig. 
2.  At  A  is  shown  the  stock  stop.  At  B  is  shown  the  tool 
which  centers  the  worli  for  the  drill,  and  at  G  is  indicated 
the  tool  which  finishes  the  recess  on  the  inside  face  of  the 
disk  between  the  teeth  and  the  hole.  At  D  is  shown  the 
beveled   roller  which  produces  the  teeth,  and  the  method   of 


Pig.  4.    The  Arrangement  of  the  Turret  Tools  for  Making  the  Disks  In  Fig.  2 

adjustment  of  this  roller  is  also  indicated,  E  being  the  ad- 
justable slide.  At  F  is  shown  the  drill  for  the  hole,  and 
finally  at  G  is  indicated  the  reamer  which  finishes  the  hole. 
One  of  the  most  interesting  features  of  this  work,  outside 
of  the  mechanical  accomplishment  of  producing  the  teeth  by 
a  rolling  process  instead  of  by  a  miiliiig  process,  is  the  short 
lime  in  which  the  work  is  finished.  Each  one  of  tlie  pieces 
can  be  made  in  13 li  minutes.  There  are  180  teeth  in  each, 
and  anyone  in  the  least  familiar  with  milling  machine  work 
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knows  that  the  milling  alone  would  take  a  considerably 
longer  time,  considering  the  setting  up  and  the  "180  Indexing 
moves  that  would  have  to  be  made.  Of  course,  the  actual 
milling  cut  can  be  rapidly  taken,  but  the  total  time  con- 
sumed would  be  out  of  all  proportion  to  that  consumed  in 
the  rolling  process. 

The  adaptation  of  the  automatic  screw  machine  to  work 
of  this  kind  indicates  to  the  thoughtful  mechanic  the  possi- 
ble development  of  automatic  machinery  in  the  future.  It 
shows  that  radical  improvements  are  possible  in  methods 
and  processes,  which  but  a  few  years  ago  were  considered 
well-nigh  perfect.  It  indicates  that  we  have  at  the  present 
time  but  commenced  to  realize  the  possibilities  of  the  auto- 
matic machine  in  the  mechanical  trades,  and  undoubtedly 
a  few  years  hence  it  will  be  possible  to  employ  the  automatic 
machine  on  work  which  to-day  nobody  dreams  of  performing 
on  anything  but  hand-operated  machine  tools. 

*     *     * 

LOCATION  OF  THE  IGNITER  IN  GAS  ENGINES 

By   GEORGE  MILLER* 

It  would  seem  at  first  glance  that  the  position  of  the 
igniter  in  the  explosion  chamber  of  a  gas  or  gasoline  engine 
is  immaterial — that  as  long  as  ignition  occurs  within  the 
explosion  chamber  the  results  will  be  the  same,  no  matter 
whether  the  point  of  ignition  is  at  the  top,  at  either  side,  or 
in  the  center  of  the  chamber.  This,  however,  is  not  strictly 
tpue,  as  the  writer  has  found  by  experience.  In  all  internal 
explosion  engines  there  is  some  one  point  in  the  explosion 
chamber  which  gives  far  better  and  more  satisfactory  results. 

A  large  number  of  manufacturers  of  gas  engines  assume, 
that  "any  old  place"  will  do  for  the  igniter,  and  they  make 
Its  position  on  the  engine  conform  to  the  other  parts  of 
the  mechanism,  instead  of  placing  the  igniter  in  its  scientifi- 
cally correct  place  and  making  the  remainder  of  the  mechan- 
ism conform  to  it.  If  cheapness  of  production  is  the  one 
aim  to  be  attained  in  the  building  of  gas  engines,  this  prac- 
tice is  all  right;  but  if  efficiency  and  economy  are  to  have  any 
consideration,  a  different  plan  must  be  adopted. 

In  a  certain  shop  some  years  ago  the  writer  took  part  in 
the  building  of  gas  engines,  the  sizes  ranging  from  two  to 
twenty-five  horsepower.  The  engines  with  cylinders  of  six 
or  eight-inch  bore  gave  the  greatest  power  in  proportion  to 
gas  consumption.  All  the  engines  with  cylinders  of  a  smaller 
bore  than  six  inches  required  a  steadily  increasing  quan- 
tity of  gas  in  proportion  to  the  power  developed,  the  increase 
being  in  an  inverse  ratio  as  the  bore  of  the  cylinder  de- 
creased in  size  below  six  inches.  The  engines  with  cylindeis 
of  a  larger  bore  than  eight  inches  required  a  far  greater 
increasing  quantity  of  gas  to  develop  their  respective  horse- 
powers. The  difference  between  the  fifteen  and  twenty-five 
horsepower  engines  was  remarkable,  the  ratio  of  increase 
being  almost  in  a  geometrical  progression.  So  great  was 
this  difference  that  several  of  the  larger  engines  were  re- 
turned to  the  factory,  as  the  purchasers  refused  to  accept 
them;  they  used  by  far  too  much  gas.  As  the  design  of 
the  engines  was  the  result  of  years  of  study  by  an  expert 
in  gas  engine  design  and  construction,  the  writer,  with  only 
three  or  four  years  in  this  work  to  his  credit  felt,  at  that 
time,  that  it  would  be  sacrilege  to  question  the  design  of  the 
engine.  Yet  the  occurrence  started  him  on  the  road  of 
investigation. 

Some  years  later,  in  another  shop,  a  very  similar  engine 
was  being  built  with  the  exception  of  the  position  of  the 
igniter,  which  was  placed  directly  on  top  of  the  cylinder. 
This  engine  gave  fairly  good  results.  The  principal  diffi- 
culty experienced  was  in  starting  it,  especially  in  cold 
weather,  but  certain  sizes  of  this  engine,  although  they  had 
this  drawback,  were  both  efficient  and  economical.  A  new 
superintendent  coming  to  this  shop  determined  to  change 
the  position  of  the  igniter;  he  had  it  set  lower  down  on  one 
side  of  the  cylinder  as  close  as  possible  to  the  inlet  valve — 
'•for  the  purpose,"  as  he  said,  "of  getting  the  incoming 
charge  as  close  to  the  igniter  as  possible,  and  so  lessen  the 
possibility  of  a  charge  missing  fire."  But  this  brought  about 
an  entirely  different  result.  The  engine  missed  fire  more  fre- 
*  Address  :    ]  08  Symington  St.,  Toronto,  Canada. 


quently,  and  did  not  give  as  great  power  as  under  previous 
conditions. 

Upon  investigation  it  was  found  that  the  charge,  coming 
as  it  did  through  the  common  mushroom-shaped  valve,  swept 
past  and  did  not  come  in  contact  with  the  igniter  until  it 
had  traveled  around  on  the  inside  of  the  cylinder.  To  over- 
come this  slowness  in  the  ignition  of  the  charge,  the  super- 
intendent designed  a  shield  or  deflector  to  partially  cover 
the  inlet  valve,  and  so  designed  as  to  force  the  full  incoming 
charge  against  the  igniter.  The  igniter  on  this  engine  was 
not  in  a  pocket,  as  it  is  often  placed,  but  operated  directly 
in  the  explosion  chamber.  The  result  of  this  change  was 
almost  disastrous.  So  early  and  violent  was  the  explosion 
after  this  change  that  no  firing  lead  was  possible.  There- 
fore, the  time  was  changed  so  that  ignition  took  place  on  the 
center,  with  the  result  of  greatly  reduced  power,  and  great 
dissatisfaction  on  the  part  of  the  purchasers.  So  great  was 
the  shock  to  the  engine  when  any  firing  lead  was  given  that 
the  flywheel  and  the  bed  of  the  engine  vibrated  so  much 
that  the  whole  engine  would  have  soon  been  nothing  but  a 
scrap  heap.  The  shock  could  even  be  felt  through  the  foun- 
dation. 

After  several  consultations  with  the  superintendent,  the 
writer  was  asked  to  get  out  drawings  for  a  new  cylinder, 
with  the  igniter  changed  to  the  position  which  he  advised. 
This  new  cylinder  was  placed  on  an  engine  which  had  been 
using  a  charge  deflector,  and  which  the  purchaser  had  re- 
fused to  pay  for,  as  it  was  using  too  much  gasoline  and  not 
delivering  the  required  power.  The  result  was  astonishing 
even  to  the  writer,  although  he  had  recommended  the  change, 
and  expected  better  results  than  the  engine  formerly  gave. 
Not  only  was  the  power  greatly  increased,  but  the  consump- 
tion of  gasoline  was  greatly  reduced.  Before  the  new  cylinder 
was  put  on  this  engine,  and  while  the  old  cylinder  with  the 
deflector  was  in  use,  the  writer  heard  over  a  hundred  con- 
secutive explosions  without  one  "cut  out,"  while  at  the  same 
time  the  engine  was  doing  inferior  work.  After  the  change 
the  engine  would  cut  out  after  every  eight  or  ten  explosions, 
at  the  same  time  giving  the   required  power. 

Some  of  the  writer's  early  experiences  with  hot  tube 
ignition  has  had  much  to  do  with  his  present  opinion  on  the 
question  of  ignition.  In  a  certain  shop,  some  years  ago,  a 
five  horsepower  engine  was  supplied  with  a  hot  tube.  The 
burner  was  stationary,  so  the  tube  had  to  be  made  the  proper 
length  to  get  the  best  results.  After  considerable  experi- 
menting a  certain  length  of  tube  was  found,  which  gave  the 
most  power  for  a  given  consumption  of  gasoline.  Some 
time  later  another  five  horsepower  engine  was  equipped  with 
a  hot  tube.  Naturally  the  same  length  of  tube  as  was  used 
on  the  first  engine  was  employed,  but  on  testing  this  engine 
the  results  were  very  disappointing.  After  considerable  ex- 
perimenting it  was  found  that  the  hot  tube  for  this  engine 
had  to  be  two  inches  longer  than  the  one  on  the  first  engine. 
After  that  the  hot  tubes  for  each  engine  were  made  of  such 
a  length  as  the  requirements  of  each  individual  engine  called 
for  to  get  the  best  results  with  the  greatest  economy. 

On  the  basis  of  this  data  the  writer  has  partially  worked 
out  a  scheme  so  that  the  point  of  ignition  can  be  some- 
what altered  as  the  conditions  of  each  individual  engine 
may  require,  thus  eliminating  a  considerable  amount  of 
"chance"  as  to  what  will  be  the  power  of  a  given  size  engine, 
and  lessening  the  possibility  of  there  being  great  variation 
of  power  in  a  number  of  engines  of  the  same  size. 

*     *     • 

During  1909,  machine  tools  of  the  value  of  (in  round  figures) 
$400,000  were  imported  into  Great  Britain.  The  value  bf  the 
exports  of  machine  tools  was  $3,800,000.  In  1908  the  imports 
amounted  to  $.575,000,  and  the  exports  to  $2,050,000.  These  fig- 
ures indicate  that  the  British  machine  tool  trade  is  doing  a 
profitable  business.  The  details  of  the  exports  for  1909  are 
not  yet  prepared,  but  in  1908  Japan  was  the  best  customer  of 
Great  Britain  for  machine  tools.  Of  other  foreign  countries. 
Prance  and  the  Argentine  Republic  come  in  the  second  and 
third  places,  respectively.  The  British  colonies  take,  of 
course,  a  great  deal  of  the  exports.  Thus  the  British  East 
Indies  imported  British  machine  tools  to  a  value  of  $350,000, 
and  Australia  and  New  Zealand  to  a  value  of  $215,000. 
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AUTOMATIC  PUNCH-PRESS  WORK 

Hy    KTHAN    VIAI.l. 

(.'onii'nintively  fow  shops  !iavo  oiiough  punch  and  die  work 
of  any  one  kind  and  size  lo  use  automatic  punch-press  feed- 
ing devices  with  any  degree  of  economy,  but  occasionally  a 
factory  building  a  certain  class  of  articles  or  machines  in 
Immense  quantities,  finds  automatic  punch-press  work  advisa- 
ble. Such  Is  tlie  case  in  the  factory  of  the  National  Cash 
Register  Co.,  Dayton,  Ohio,  where  numerous  parts  are  made 
on  punch-presses;  o^ly  a  few,  however,  can  be  satisfactorily 
run  out  automatically,  so  that  only  a  fraction  of  the  number 


Fig.  1.    Punch  Press  equipped  with  Automatic  Stop  and  Friction  Feed 

of  presses  employed  are  equipped  with  automatic  feeding  de- 
vices, though  a  number  of  others  are  practically  automatic, 
except  that  the  stock  is  fed  along  by  hand. 

In   equipping  a  punch   press   for  automatic  work,   the  stop 
and  the  method  of  pulling  the  stock  along  are,  of  course,  the 


Detailed  View  of  the  Friction  Stock-feeding  Device 

most  important  points  to  consider.  Mr.  Sager,  of  the  com- 
pany referred  to,  ha.s  the  best  friction  feed  device  that  I  have 
seen,  as  It  Is  so  arranged  that  any  desired  amount  of  tension 
or  speed  may  be  easily  obtained.  In  Pig.  1  is  shown  a  press 
•Associate  Editor  of  Maciiinehy. 


equipped  with  one  of  these  friction  feeds.  The  friction  feed 
Is  shown  to  the  left  of  the  press  and  a  slock  spool  at  the 
rlglit.  All  presses  whether  automatic  or  not,  are  equipped 
witli   an   automatic  stop  or  spacing  device,  so  that  It  Is  not 


Fig.  3. 


Hand-fed  Press  Fitted  with  Counter.  Automatic   Stop. 
Blo^ver  and  Blank  Knock-out 


necessary  to  put  stops  on  the  blanking  dies  themselves.  The 
rod  and  lever  used  to  operate  the  stop  which  will  be  shown 
in  detail  later,  may  be  seen  at  the  side  of  the  press.  In  start- 
ing this  press,  the  stock  is,  of  course,  fed  through  by  hand 


Pig.  4.     Sid©  View  ol  the  Press  showing  the  Levers  which 
actuate  the  Automatic  Stop 

until  It  can  be  caught  in  the  slot  in  the  hub  of  the  friction 
feed,  when  the  feeding  becomes  altogether  automatic. 

Fig.  2  shows  the  friction  feed  in  detail.  It  consists  of  a 
cast  Iron  stand  or  base  A,  carrying  a  pulley  /},  which  is  driven 
by  a  belt  C  from  an  overhead  shaft.  This  pulley  has  a  disk 
of  leather  D,  fastened  to  the  side  next  to  the  spool  7?,  which 
can  be  pressed  against  It  to  any  extent,  by  means  of  the  small 
handwheel  F.  The  flange  G  Is  slipped  onto  the  hub  of  the 
spool  and  locked  with  a  thumb-screw  at  the  proper  place  to 
accommodate  the  width  of  the  stock  being  used.  The  end  of 
the  stock  Is  Inserted  in  the  slot  //.  in  the  spool  hub  when 
starting.  It  will  readily  bo  seen  from  this  engraving,  just 
how  the  feeding  device  is  made  and  works. 
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Fig.  5.    Enlarged  View  of  Automatic  Stop 

The  general  principle  on  which  the  automatic  stops  are 
made,  is  best  shown  on  another  press.  Pig.  3,  which,  while  a 
hand-fed  machine,  has  practically  the  same  stop  used  else- 
where in  the  shop.  This  press  is  also  fitted  with  an  auto- 
matic knock-out  A.  a  pneumatic  blank-blower  B.  a  counter  C, 
and  the  stop  just  mentioned,  at  D.  By  carefully  examining 
the  engraving,  it  will  be  seen  that  the  blank  knock-out  works 


Fig-  6. 


Front  View  of  Press  w^hich  is  equipped  with  an  Automatic  Stop 
that  is  operated  by  tiie  Ram 


as  the  ram  rises,  and  the  blank-blower  throws  a  powerful  jet 
of  air  onto  the  face  of  the  die  just  at  the  instant  the  blank 
drops.  The  air  is  turned  on  at  the  proper  instant  by  a  cam 
and  lever  E  and  F,  respectively,  on  the  valve  G.  which  auto- 
matically closes  when  released  by  the  fall  of  the  cam.  The 
stop  D  consists  of  an  adjustable  hook  which  is  raised  and 
lov.-ered  by  the  motion  of  the  press,  through  a  system  of  levers 


Fig.  7.    Rear  View  of  the  Automatic  Stop  -which  is  operated  by  the  Ram 

operated  by  a  cam  on  the  flywheel  shaft.  Fig.  4  shows  how  a 
similar  stop  and  lever  system  has  been  fitted  to  another  punch- 
press,  while  the  stop  itself  is  shown  to  better  advantage  in 
the  enlarged  view  Fig.  5. 

Another  stop  arrangement  shown  in  Fig.  6  is  used  on  a 
double  crank-press  and  is  operated  by  the  bottom  of  the  ram 
striking  the  lever  A.     A  rear  view  of  this  stop  is  shown  in 


Fig.  7.  The  letter  A  in  Fig.  8  indicates  where  the  stop  comes 
in  contact  with  the  rear  end  of  the  punched  hole.  As  shown, 
this  stock  is  run  through  the  press,  then  reversed  and  run 
through  the  other  way  to  avoid  waste. 

The  type  of  sub-press  generally  used  in  the  shop  is  shown 
in  Fig.  9.  The  knockout  is  indicated  at  A,  while  the  felt 
washers  used  to  keep  the  guides  clean  and  well  oiled  are 
plainly  shown.     This   idea   of  using  felt   washers  around  the 


Fig.  8. 


View  of  Blanked  Stocli  show^ng  by  letter  A  ^rhere  Stop 
of  Pigs.  6  and  7  engages 


posts  is  one  worth  copying,  as  it  is  but  little  trouble  to  put 
them  on  and  they  prolong  the  life  and  accuracy  of  the  posts 
and  guides  almost  indefinitely. 

A  very  good  device  for  lubricating  stock  with  soap  water 
is  shown  in  Fig.  10;  it  consists  of  two  rolls  between  which 
the  stock  is  run,  the  lower  roll  being  partly  immersed  in  a 
small  tank  of  soap  water.  This  idea  is  equally  good  for  apply- 
ing oil  to  the  stock  used. 

*     *    * 

Not  less  than  twenty  governments  have  expressed  their  in- 
tention  to   participate   in    the    International   Exposition   to   be 


Fig.  9.    View  of  Sub-Press  showing  Knock-out  and  Felt  Oiling 
Washers  for  Posts 

held  at  Brussels,  Belgium,  this  year.  Pamphlets  and  circulars 
relating  to  the  exposition  may  be  obtained  from  the  Bureau 
of  Manufacturers.  Department  of  Commerce  and  Labor,  Wash- 
ington, D.  C.  or  frcm  the  Belgian  Legation  in  Washington. 
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Fig.  10.     Press  ■w-ith  Stock  Lubricating  Rolls 
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TURNING  GAS  ENGINE  PISTONS   IN  THE   TURRET  LATHE 
By  CONTRIBUTOR 

A  good  method  of  turning  gas  engine  pistons  when  a  turret 
lathe  is  available,  is  described  in  the  following:  A  plan 
view  of  a  piston  casting  nunuited  in  the  chuck  of  a  turret 
lathe,  is  shown  diagraninuitically  in  Kig.  1.  An  extension 
is  cast  on  the  closed  end  of  tlie  piston  to  hold  the  casting 
In  the  chuol;,  so  as  to  enable  the  operator  to  complete  the 
turning  operations  at  one  setting  oi:  the  work.  This  exten- 
sion has  the  further  advantage  of  insuring  a  sound  casting 
at  the  solid  end  of  the  piston. 

The  casting,  in  accordance  with  standard  practice,  is  set 
true  by  the  inside  surface,  so  that  when  the  outside  is  turned 
(he  walls  of  the  piston  will  be  of  uniform  thickness.  When 
the  work  is  properly  set,  the  turret  tool  or  cutter  C  is  brought 
into  operation.  This  cutter  bores  the  inside  of  the  casting 
for  a  distance  A.  faces  the  end  and  rounds  the  inner  corner. 
The  turret  is  then  moved  back  and  Indexed,  bringing  the 
roller  B  in  position  as  shown  in  Fig.  2.  This  roller  is  inserted 
into  the  previously  finished  part  of  the  bore,  and  as  it  is  an 
accurate  tit,  it  serves  to  steady  the  work  during  the  turning 


Fig,  1.    Piston  chucked  ready  for  Boring 

operations.  The  turning  tool  in  the  slide-rest  is  next  used 
lor  rough  turning  the  body  of  the  piston.  After  the  rough- 
.  ing  cut  has  been  taken,  a  bent  round-nosed  tool  is  used  for 
facing  the  solid  end  as  far  as  the  extension  will  permit. 
This  extension  should  not  be  cut  away  at  this  time,  as  the 
casting  will  need  to  be  rigidly  supported  while  the  ring 
grooves  are  being  cut.  The  finishing  cut  is  then  taken  over 
the  body  of  the  piston,  reducing  it  to  the  required  size. 

The  grooves  for  the  packing  rings  are  next  cut  with  a  set  of 
three  disk  tools.  These  tools  are  rigidly  clamped  in  their 
holder,  and  are  separated  the  correct  distance  by  accurately 
made  distance  pieces.  Tlie  holder  is  fastened  in  the  toolpost 
of  the  back   slide-rest.     Before   the  grooves  are  cut,   the  car- 
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Fig",  2.     Rough-turning  the  Outaide  with  Roller  Support  in  Finished 
Part  ot  Bore 

riage  is  moved  against  a  stop  provided  on  the  machine, 
which  has  been  previously  set  so  that  the  cutters  enter  the 
casting  at  the  correct  distance  from  its  end.  Another  stop 
Is  used  on  the  cross-slide  to  prevent  the  cutters  from  being 
fed  too  far  into  the  work.  Alter  the  grooves  are  finished, 
the  final  operation  is  to  sever  the  piston  from  the  extension 
piece  by  means  of  a  parting  tool  held  in  the  tool-holder  of 
the  front  slide. 


THE  CRANK-CASE  PROBLEM* 
Volumes  of  catalogues  and  trade  literature  have  been  pub- 
lished descriptive  ot  the  operation  of  what  is  known  as  the 
enclosed  crank-case  two-cycle  motor,  but  very  little  real  infor- 
mation has  been  given  relating  to  the  lirindplns  of  design  and 
the  inherent  difliculties  to  be  met  in  this  class  of  engines. 

Everyone  knows  that  in  this  class  of  engines  the  crank- 
case  is  used  as  a  pump  to  force  the  charge  into  the  working 
cylinder;    in   fact,  the  crank-case  is  one  end   of  the  cylinder 
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Fig.  3.     Turning  the  Grooves 

which  has  been  enlarged  enough  to  let  the  crank-shaft  and 
connecting-rod  inside  and  give  them  room  to  work.  This 
makes  a  double-acting  cylinder  just  like  a  steam  engine,  ex- 
cept that  one  end  is  an  air  or  gas  compressor  with  the  mov- 
ing parts  of  the  engine  inside  of  it,  and  the  other  is  an  ex- 
plosion engine.  The  same  piston  serves  for  both  uses  and, 
of  course,  sweeps  through  the  same  volume  or  "displacement" 
at  each  end,  this  volume  in  cubic  inches  being  the  area  of  the 
piston  in  square  inches  multiplied  by  the  stroke  in  inches. 

The  engine  end  of  the  cylinder  has  means  for  admitting 
the  mixture  to  it,  and  releasing  the  burned  gases  from  it, 
these  means  being  two  ports,  or  series  of  ports,  in  the  cylin- 
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Diagrammatic  View  of  Two-cycle  Engine  of  the  Type  having  a  Check  Valve 
for  the  Admission  to  the  Crank-case  or  Pump 

der  walls  which  are  covered  by  the  piston,  except  for  a  short 
time  near  the  end  of  the  stroke.  The  exhaust  port  is  wider 
and  opens  first,  at  a  point  ten  to  fifteen  per  cent  before  the 
piston  reaches  the  dead  center.  This  gives  a  chance  for  the 
hot  gases  to  escape  and  reduces  the  pressure  in  the  cylinder 
before  the  piston  uncovers  the  inlet  port  at  five  to  eight  per 
cent  from  the  end  of  the  stroke.  This  is  necessary  to  pre- 
vent the  burning  gases  from  shooting  down  into  the  crank- 
case  and  firing  the  new  charge  before  it  is  time.  Before  the 
exhaust  opens,  the  pressure  in  the  cylinder  may  be  as  much  as 
thirty  or  forty  pounds  per  Square  inch,  while  the  pressure  in 
the  crank-case  is  seldom  over  six  pounds.  One  of  the  diflficul- 
tics  in  two-cycle  design  is  to  get  these  ports  right,  so  that 
the  pressure  in  the  cylinder  will  be  lower  than  the  crank- 
case  pressure  by  the  time  the  inlet  port  is  uncovered.  This 
inlet  port  to  the  engine  end  is  the  discharge  port  for  the  com- 
pressing or  pump  end;  and  for  all  three  of  the  events  thus 
far  mentioned,  viz..  admission  and  discharge  in  the  engine  end 
and  discharge  in  the  pump  end,  the  piston  is  the  controlling 
valve.  The  fourth  event,  admission  to  the  pump  end,  is  also 
controlled  by  the  piston  in  the  type  known  as  three-port,  or 
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valveless  engine.  In  the  two-port  engine  the  admission  to 
the  pump  is  by  a  check  valve. 

In  the  operation  of  these  pumps  there  are  four  main  sources 
of  loss  in  capacity  or  volume  of  charge:  1.  Suction  loss  due 
to  taking  in  charge  at  less  than  full  atmospheric  pressure. 
2.  Discharge  loss  due  to  failure  of  charge  in  crank-case  to  be 
fully  delivered  to  the  working  end  during  the  brief  opening 
of  the  inlet  port.  3.  Exhaust  loss  due  to  entering  charge  par- 
tially mixing  with  exhaust  gas,  and  going  out  the  open  ex- 
haust port.     4.  Leakage  from  the  crank-case  at  bearings,  etc. 

Clearance  space  in  the  crank-case  is  often  mentioned  as  a 
cause  of  reduced  charge  and  is  so,  but  in  an  indirect  way, 
through  its  influence  on  suction  and  discharge.  These  latter 
are  primarily  due  to  fluid  friction,  or  the  resistance  of  the 
charge  to  passing  through  the  inlet  valve  and  inlet  port.  If 
there  were  no  friction,  the  clearance  would  have  no  effect, 
but  as  a  matter  of  fact  it  has  a  great  effect  in  Increasing  both 
the  suction  loss  and  discharge  loss,  as  will  be  shown. 

The  above  losses  are  not  all  in  the  same  direction;  for  in- 
stance, if  an  engine  has  a  large  clearance  resulting  in  in- 
creased loss  in   (1)   and   (2)   it  will  at  the  same  time  have  a 

TABLE  I.     SUCTION   LOSS    IN   PER  CENT   OF   DISPLACEMENT   FOR 
VARIOUS   CLEARANCES 


Suction  Pressure  Belnw 

Atmospheric  Pressure, 

Pounds  per  square  inch 

Clearance  in  Per  Cent  of  Displacement 

150 

200 

250           ;           800 

1 

U 

2" 

34 

8.5 
17.0 
25  5 
34.0 
42.5 

10.1 

30.2 
30.3 
40.4 
50.5 

11.9      {      13.6 

23.8      '      37.3 
35.7             40.8 
47.6             54  4 
59.5            68.0 

lower  pressure  and  less  leakage  from  the  crank-case  (4),  and 
llkeivise,  because  of  the  reduced  volume  actually  delivered  to 
the  cylinder,  less  chance  of  blowing  fuel  out  through  the  ex- 
haust (3).  Designers  nowadays  do  not  worry  so  much  about 
(3)  because  the  other  results  are  such  that  it  usually  is  not 
important,  but  he  who  attempts  to  make  his  pump  too  cfflcient 
must  watch  out  for  this  loss.  An  Interesting  commentary  on 
this  point  was  made  by  Mr.  L.  H.  Nash  at  a  recent  meeting 
of  the  American  Society  of  Mechanical  Engineers.  Mr.  Nash 
exhibited  the  accompanying  illustration  which  is  of  one  of 
the  first  two-cycle  engines.  Note  the  large  space  in  the  crank- 
case  and  the  enormous  baffle  plate  on  the  piston  with  its 
precautions  for  heading  the  charge  straight  for  the  cylinder 
head.  In  this  case  the  designer  evidently  feared  nothing  so 
much  as  blowing  out  at  the  exhaust. 

To   return  to   the  clearance,   most  designers  work   to   keep 

TABLE   II.     DISCHARGE   LOSS    IN    PER   CENT   OF  DISPLACEMENT 
FOR  VARIOUS    CLEARANCES 


Residual  Pressure  Above 

Atmospheric  Pressure, 
Pounds  per  square  inch 

Clearance  in  Per  Cent  of  Displacement 

150 

210 

230 

.300 

i 
1 
n 

3" 

3i 

5.1 
10.2 
15.3 
20.4 
25.5 

6.8 
13.6 
30  4 
27.2 
34  0 

8.5 
17.0 
25.5 
34.0 
42.5 

10.2 

30.4 
30  6 
40.8 
51.0 

this  as  low  as  possible.  This  is  done  by  making  the  crank-case 
as  close  a  fit  as  is  safe,  by  using  a  short  connecting-rod,  by  put- 
ting balance  weights  on  the  crank  webs,  and  even  by  attach- 
ing false  pieces  in  the  pistons.  The  object  of  this  is  not 
merely  to  get  a  high  crank-case  pressure  but  also  to  reduce 
the  suction  loss.  If  we  designate  the  displacement  or  volume 
swept  by  the  piston  as  100,  the  waste  space  in  the  crank-case 
will  vary  in  different  designs  from  say  1.50  to  250  additional, 
say  "200  as  a  fair  average;  then  the  volume  of  air  in  the 
crank-case  when  the  piston  is  clear  up  will  be  300  and  when 
the  piston  is  clear  down,  200.  The  pressure  at  the  end  of  the 
down  stroke  depends  on  the  pressure  at  the  beginning  of  the 


stroke  and  on  the  nature  of  the  compression.  Theoretically 
there  are  two  possible  ways  of  compressing,  known  as  isother- 
mal and  adiabatic.  Practically,  it  is  impossible  to  compress 
exactly  by  either,  the  usual  result  being  somewhere  between . 
them.  For  comparison  we  may  use  the  isothermal  for  figur- 
ing pressures,  as  this  favors  allowance  for  leakage,  etc.  If 
then  we  had  before  compression  a  pressure  of  14.7  pounds 
absolute,  atmospheric  pressure,  the  pressure  after  compress- 
ing from  300  volumes  to  200  would  be  22  pounds  absolute  or 

TABLE  III.     VOLUMETRIC  EFFICIENCY  OF  CRANK-CASE  FOR  1  POUND  SUC- 
TION AND  1  POUND  RESIDUAi  PRESSURE  FOR  VARIOUS    CLEARANCES 

Clearance  in  Per  Cent  of  Efficiency 


150 


200 


300 


Volumetric  efficiency       72.8 


66.3 


59.3 


53.4 


7.3  pounds  gage,  but  if  the  suction  pressure  is  two  pounds 
below  atmospheric,  the  final  pressure  would  be  only  19  pounds 
absolute  or  4.3  pounds  gage.  In  other  words,  a  loss  of  two 
pounds  on  the  suction  is  a  loss  of  3  pounds  in  the  maximum 
pressure,  and  with  larger  clearance  would  be  still  more.  How 
much  this  affects  the  volume  delivered  to  the  cylinder  cannot 
be  answered  absolutely,  as  it  depends  on  the  inlet  port  and 
the  speed.  When  the  piston  uncovers  the  inlet  port  the  charge 
in  the  crank-case  at  once  begins  to  enter  the  cylinder  and  the 
pressure  starts  to  drop.  It  does  not  drop  entirely  to  atmos- 
pheric pressure,  however,  and  probably  seldom  to  less  than 
1  pound  gage  pressure  on  account  of  the  very  limited  time 
that  this  port  is  open. 

With  a  clearance  of  200  and  a  pressure  in  crank-case  re- 
duced to  1  pound  at  the  point  of  inlet  port  closure,  it  will 
require  13.6  per  cent  of  the  return  stroke  before  the  charga 
remaining  in  the  crank-case  will  expand  to  atmospheric  pres- 

TABLE  IV.  CRANK-CASE  PRESSURE  (MAXIMUM)  IN  POUNDS  OAGE 
PRESSURE  FOR  VARIOUS  CLEARANCES 


Suction  Pressure  Below 

Atm-'spheric  Pressure, 

Pounds   per  square  inch 

Clearance  in  Per 

Cent  of  Efficiency 

150 

200 

250 

300 

2* 

9.0 
8.1 
7.3 
6.5 
5.7 

6.6 
5.9 
5.1 
4.4 
3  6 

5.3 
4.5 
3.8 
3.1 
2.4 

4.2 
3.6 
3.9 
3.2 
1.6 

sure,  and  this  reduces  the  charge  delivered  to  the  cylinder 
by  13.6  volumes  in  100. 

Going  back  to  the  suction  pressure,  if  it  is  2  pounds  below 
atmospheric  when  the  inlet  valve  or  third  port  closes,  it  will 
require  41  per  cent  of  the  forward  stroke  to  compress  this 
charge  up  to  atmospheric  pressure  resulting  in  a  loss  due  to 
suction  of  41  volumes.  So  that  our  net  charge  under  these 
conditions  will  be  100  less  (13.6  plus  41)  =:  45.4  volumes  or 
45.4  per  cent  of  the  piston  displacement.  This  low  capacity  is 
frequently  obtained  in  practice  and  the  best  practice  seldom 
exceeds  60  to  65  per  cent  of  the  charge. 

In  Tables  I  and  II  the  losses  in  capacity  from  both  suction 
and  discharge  are  tabulated  for  different  percentages  of  clear- 
ance space  in  the  crank-case.  Clearances  and  capacities  are 
stated  in  percentages  of  piston  displacement.  The  tables  are 
carried  beyond  the  limits  of  good  practice  in  order  to  show 
clearly  the  effect  of  excessive  clearance  or  frictional  pressure 
loss  in  suction  or  discharge.  The  "suction  pressure"  is  the 
pressure  in  crank-case  below  atmosifheric  when  the  piston  is 
up  ready  to  compress  and  the  "residual  pressure"  is  the  pres- 
sure above  atmospheric  when  the  piston  has  just  closed  the 
port  into  the  cylinder  and  a  new  charge  is  about  to  be  taken 
into  the  crank-case. 

In  Table  III  the  net  capacity  is  given  under  assumed  con- 
ditions such  as  exist  in  good  practice.  These  values  are  ob- 
tained by  subtracting  from  100  per  cent  the  sum  of  the  suc- 
tion and  clearance  loss  in  Tables  I  and  II.     It  will  readily  be 
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seen  tlmt  for  some  of  the  conditions  of  Tables  I  and  II  the 
capacity  would  be  zero  or  less.  A  study  of  these  tables  may 
lead  one  to  wonder  not  why  hl3  engine  docs  not  run  some- 
times, but  why  it  does  run  at  all. 

In  estimating  the  suction  pressure  If  the  clearance  is 
known  or  riti-  versa,  the  highest  pressure  obtained  In  the 
crank-case  is  a  valuable  aid.  This  can  bo  found  with  a  ball 
check  valve  connected  to  the  crank-case  and  to  a  low  reading 
gage.  Table  IV  shows  what  the  pressure  will  be  under  stated 
conditions.  It  may  be  remarked  that  the  usual  value  in  good 
engines  is  from  4  to  6  pounds.  A  leaky  bearing  or  stuck  inlet 
valve  will  at  once  cut  this  down.  It  will  be  easily  seen  from 
the  tables  why  it  is  that  motors  choke  up  and  refuse  to  run 
at  speeds  above  what  they  are  designed  for,  on  account  of  the 
loss  of  charge  at  both  ends  of  the  stroke,  and  also  what  are 
the  best  results  which  may  be  expected  of  motors  of  this  type. 

*     *     * 

CAST  IRON  PULLEYS 

By  AUGUST   WACKERMAN' 

A  great  many  manufacturers,  when  buying  pulleys,  seem 
to  think  that  as  long  as  they  get  a  round  wheel,  that  will 


two  .sets  of  arras.  The  face  of  a  pulley  should  be  slightly  wider 
than  the  width  of  the  belt,  as  no  belt  runs  absolutely  true. 

It  is  good  practice  to  make  pulleys  with  a  10-inch  face  and 
over,  clamp  hub  or  split;  by  this  means  the  shrinkage  strain 
In  casting  the  pulleys  is  avoided,  and  the  bore  of  the  pulleys 
does  not  need  to  be  especially  fitted  as  they  can  be  clamped 
firmly  upon  the  shafts. 

If  the  following  rules  are  observed,  they  will  generally  save 
delay  when  ordering: 

Do  not  order  a  pulley  without  stating  whether  it  Is  to  be 
crown  or  flat. 

Do  not  measure  a  belt  and  then  order  a  pulley  the  same 
width  of  face  as  the  belt;  state  the  width  of  the  belt  and  you 
will  receive  a  pulley  with  correct  face. 

If  a  shaft  is  already  keyseated,  give  the  width  and  depth, 
as  the  pulley  must  be  keyed  to  suit.  If  the  pulley  Is  not  to 
be  keyed,  state  that  it  is  to  have  setscrews  only. 

Do  not  fail  to  state  whether  the  belt  is  single,  double, 
triple  or  a  four-ply;  also,  if  of  leather,  canvas  or  rubber. 

Always  give  the  revolutions  per  minute  If  a  certain  horse- 
power that  the  pulleys  must  transmit  Is  specified. 

Always  order  pulley  split,  if  it  is  to  be   used  on  a  shaft 


TABLE  GIVING  REVOLUTIONS  PER 

MINUTE 

FOR  PULLEY  WHEN  RIM 

SPEED 

IS  EQUAL  TO  6280 

FEET 

PER  MINUTE 

Dia. 

Inches 

R.  P.  M. 

Dia. 
Inches 

R.  P.  M. 

Dia. 
Inches 

R.  P.  M. 

Dia. 
Inches 

R.  P.  M. 

Dia. 
Inches 

R.  P.  M. 

Dia. 
Ft.   In. 

R.  P.  M. 

Dia. 
Ft.   In. 

R.  P.  M. 

Dia. 

Ft.   In. 

R.P.M. 

0 

4034 

32 

630 

59 

343 

86 

385 

113 

178 

u 

8 

144 

16 

9 

100 

23 

6 

72 

6 

3361 

33 

613 

60 

336 

87 

331 

114 

177 

11 

9 

■143 

17 

0 

99 

23 

9 

71 

7 

2881 

34 

593 

61 

331 

88 

239 

115 

175 

11 

10 

143 

17 

3 

97 

24 

0 

70 

8 

2524 

35 

576 

62 

335 

89 

327 

116 

174 

11 

11 

141 

17 

6 

96 

24 

3 

69 

9 

2240 

36 

560 

63 

330 

90 

234 

117 

173 

12 

0 

140 

17 

9 

95 

24 

6 

69 

10 

2017 

37 

545 

64 

315 

91 

222 

118 

171 

13 

1 

139 

18 

0 

93 

24 

9 

68 

11 

1831 

38 

531 

65 

310 

92 

219 

119 

169 

12 

3 

138 

18 

3 

92 

25 

0 

67 

12 

1681 

39 

517 

66 

306 

93 

317 

120 

168 

13 

3 

137 

18 

6 

91 

25 

3 

67 

13 

1.551 

40 

504 

67 

301 

94 

215 

121 

167 

12 

4 

136 

18 

9 

90 

25 

6 

66 

14 

1440 

41 

492 

68 

297 

95 

313 

133 

165 

13 

5 

135 

19 

0 

88 

25 

9 

65 

15 

1345 

43 

480 

69 

292 

96 

210 

133 

164 

13 

6 

134 

19 

3 

87 

36 

0 

65 

16 

1260 

43 

469 

70 

288 

97 

208 

134 

163 

1  12 

9 

133 

19 

6 

86 

26 

3 

64 

17 

1186 

44 

458 

71 

384 

98 

206 

125 

161 

13 

0 

129 

19 

9 

85 

26 

6 

63 

18 

1120 

45 

448 

73 

380 

99 

204 

136 

160 

i  13 

3 

127 

20 

0 

84 

36 

9 

68 

19 

1061 

46 

438 

73 

276 

100 

903 

127 

159 

13 

6 

124 

20 

3 

83 

27 

0 

62 

20 

1008 

47 

429 

74 

373 

101 

200 

138 

158 

13 

9 

122 

20 

6 

82 

27 

3  • 

62 

21 

960 

48 

430 

75 

269 

103 

198 

129 

156 

14 

0 

130 

20 

9 

81 

27 

6 

61 

22 

917 

49 

413 

76 

265 

103 

195 

130 

155 

14 

3 

118 

21 

0 

80 

37 

9 

61 

23 

877 

50 

403 

77 

362 

104 

194 

131 

154 

14 

6 

116 

21 

3 

79 

28 

0 

60 

24 

840 

51 

395 

78 

3.59 

105 

193 

133 

153 

14 

9 

114 

21 

6 

78 

28 

8 

59 

25 

807 

53 

388 

79 

255 

106 

190 

133 

152 

15 

0 

113 

21 

9 

77 

28 

6 

59 

26 

776 

53 

381 

80 

252 

107 

188 

134 

151 

15 

3 

110 

32 

0 

76 

28 

9 

69 

27 

749 

54 

373 

81 

249 

108 

187 

135 

150 

15 

6 

108 

22 

3 

76 

29 

0 

58 

28 

720 

55 

367 

83 

246 

109 

185 

136 

148 

15 

9 

107 

22 

6 

75 

29 

3 

57 

29 

695 

56 

360 

83 

243 

110 

183 

137 

147 

16 

0 

105 

22 

9 

74 

39 

6 

57 

30 

673 

57 

354 

84 

340 

111 

183 

138 

146 

16 

3 

103 

23 

0 

78 

29 

9 

56 

31 

651 

58 

348 

85 

237 

113 

180 

139 

145 

16 

6 

103 

33 

3 

72 

30 

0 

56 

revolve,  that  is  the  only  requirement.  This  policy  always 
proves  expensive,  as  a  large  amount  of  power  Is  lost  by  giv- 
ing no  attention  to  the  pulleys. 

To  obtain  good  results,  it  is  absolutely  necessary  that  the 
pulleys  be  well  designed  and  perfectly  balanced.  The  ordi- 
nary manner  of  balancing  on  parallel  ways,  may  do  for  pul- 
leys running  at  a  very  slow  speed,  but,  for  moderate  and  high 
speeds,  pulleys  after  being  balanced  in  this  manner,  must  be 
tested  at  the  speed  at  which  they  will  actually  be  used  when 
placed  on  their  respective  shafts  at  installation.  A  badly  bal- 
anced pul^y  will  destroy  bearings,  shaft,  and,  in  fact,  the 
whole  transmission,  in  time.  To  have  a  good  running  power- 
saving  line-shaft,  depends  as  much  on  perfectly  balanced  pul- 
leys as  it  does  on  good  shafts  and  well-oiled  bearings. 

It  is  often  claimed  that  when  shafts  break,  they  have  been 
over-loaded,  but  investigation  will  sometimes  show  that  the 
cause  was  due  to  imperfectly  balanced  pulleys.  The  follow- 
ing also  should  be  carefully  considered: 

Cast  iron  pulleys  should  not  be  used  for  a  higher  speed  than 
a  mile  a  minute  (5,280  feet) ;  for  a  higher  speed,  they  must  be 
specially  constructed,  and,  as  a  general  rule,  cannot  be  recom- 
mended. The  accompanying  table  gives  the  revolutions  per 
minute  which  pulleys  of  various  diameters  make,  when  the  rim 
speed  is  equal  to  5,280  feet  per  minute. 

Pulleys,  with  a  20-inch  face  and  over,  should   always  have 


•  Address :    Jones  &   Laughlln   Steel   Co.,    rittsbmg.  Pa. 


already  erected;  you  will  have  to  take  down  the  shaft  if  you 
don't. 

A  split  pulley  is  always  preferable  to  a  solid  pulley,  as  It 
can  be,  easily  erected  or  removed. 

*    •    • 

According  to  a  report  from  Consul  Frank  W.  Mahin,  the 
reported  good  effects  of  the  new  British  patents  law  in  estab- 
lishing new  industries  in  the  country  are  not  fully  substan- 
tiated by  the  facts.  While  some  foreign  firms  have  estab- 
lished branch  factories  in  Great  Britain,  various  reasons  have 
been  assigned  for  this,  outside  of  the  requirement  of  the 
patent  act,  and  in  at  least  one  of  these  the  avowed  object 
of  benefiting  English  workmen  has  not  been  lealized,  inas- 
much as  many  foreigners  were  brought  by  the  firm  to  work 
in  their  English  factories.  The  most  common  cause,  prob- 
ably, for  the  establishment  of  branch  factories  in  Great  Brit- 
ain is  the  increased  demand  for  certain  classes  of  goods  in 
Great  Britain  and  the  colonies  and  the  preferential  tariff  of 
the  British  colonies  towards  goods  manufactured  in  Great 
Britain.  Thus  a  large  Swedish  industry  is  now  establishing 
a  branch  factory  in  Great  Britain  in  order  to  be  able  to  ex- 
port to  the  British  colonies  without  having  to  pay  the  higher 
duties  exacted  on  Imports  from  other  countries  than  Great 
Britain.  On  the  whole,  the  report  indicates  that  the  present 
law  has  had  less  influence  in  promoting  new  Industries  than 
was  expected,  and  loss  than  it  has  been  represented  to  have. 
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HYDRAULIC  PRESS  TIE-RODS  -WITH  SOLID 
HEADS  AND  BEARINGS  IN  CROSSHEADS 

By   BENJAMIN   BROWNSTEIN 

The  bearings  for  the  tie-rods  in  the  upper  and  lower  cross- 
heads  of  hydraulic  presses  are  usually  made  with  caps,  so 
that  the  rods  can  be  made  with  solid  heads  and  can  be 
placed  in  the  bearings  of  the  crosshead  and  taken  out  with 
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A  CONVENIENT  MICROMETER  BEAM  CALIPER 

The  tool  shown  herewith  is,  as  may  be  seen,  a  beam  mi 
erometer  caliper.  It  is  not  directly  a  measuring  tool  in  itself, 
as  it  is  designed  to  be  set  to  end  gages  and  then  used  in  trans- 
ferring the  dimensions  of  those  gages  to  other  work.  A  mi- 
crometer screw  and  graduations  are  provided  for  comparing 
the  measurements  taken  with  the  standard  gage  with  that 
to  whicli  the  caliper  was  set.  It  is  obvious,  of  course,  that 
by  setting  the  adjustable  head,  with  the  screw  reading  at  zero, 
to  end  gages  of  standard  even  inch  lengths,  the  instrument 
may  be  used  as  a  regular  caliper  for  standard  measurements. 

The  tool  consists  of  a  beam  of  tubing,  carefully  finished  and 
fitted  into  a  stationary  jaw  at  one  end  and  a  sliding  jaw  at 
the  other,  the  latter  carrying  the  micrometer  thimble  and 
screw.  The  especial*  novelty  of  the  device  consists  in  the 
means   secured   for  clamping  the   adjustable   head   at   exactly 


Fig.  1.    Usual  Method  of  making  Crosshead  and  Tie-rod  for  Hydraulic  Press 

little  difficulty.  The  method  of  con.'struction  is  shown  in 
the  accompanying  engraving.  Fig.  1.  While  the  strength  of 
the  tie-rods  is  increased  by  making  them  with  solid  heads, 
the  strength  of  the  crosshead  bearings  is  lessened  by  the 
use  of  caps.  Some  manufacturers  make  the  bearings  in 
the  crossheads  solid  and  replace  the  solid  head  A  of  the 
tie-rods  (Fig.  1)  by  nuts,  and  in  this  case  the  strength  of 
the  crossheads  is  increased  while  the  strength  of  the  tie-rods 
is  decreased.  Thus  it  will  be  seen  that  an  increase  in  the 
strength  of  one  member  is  always  made  at  the  expense  of  the 
strength  of  the  other  member. 

A  disadvantage  following  the  use  of  bearings  with  caps  is 
that  when  the  hydraulic  press  is 
under  heavy  strain,  the  heads  of 
the  tie-rods  are  permitted  to  move 
away  from  the  center  of  the  strain, 
which  action,  in  turn,  causes  the 
tie-rods  to  bend.  It  is  for  overcom- 
ing this  difficulty  that  the  bearings 
are  made  solid  and  the  tie-rods 
with  nuts,  as  mentioned,  but  even 
this  is  not  satisfactory. 

In  the  accompanying  illustration, 
Fig.  2,  is  shown  a  design  of  tie-rod 
with  a  solid  head  and  solid  bearing 
in  the  crosshead.  The  joint  be- 
tw.een  cap  and  crosshead  is  here 
eliminated,  as  well  as  the  nut  on 
the  end  of  the  tie-rod.  At  E  is 
shown  a  top  view  of  the  crosshead 
with  the  tie-rods  in  place,  and  at 
F  is  a  section  through  one  of  the 
bearings  of  the  crosshead,  in  which 
A  is  the  tie-rod,  B  an  upper  bush- 
ing, C  a  lower  bushing,  and  D  a  nut 
screwed  onto  this  bushing. 
The  nut  D  is  first  put  on  the  tie- 
rod,  and  then  the  tie-rod  is  put 
into  the  bearing  of  the  cross- 
head.  The  bushing  C,  which  is 
made  in  halves,  is  then  put  on  the  tie-rod  and  the  head  of 
the  rod  is  pushed  far  enough  out  of  the  bearing  at  the  upper 
end  so  that  the  bushing  B.  which  is  also  made  in  halves,  can 
be  put  into  the  bearing,  after  which  the  head  of  the  tie-rod 
is  brought  to  bear  on  the  flange  of  the  bushing.  Now  the 
nut  D  is  screwed  on  the  bushing  C  and  tightened.  Bushing 
C  is  prevented  from  turning  by  pin  H.  To  take  the  cross- 
head  and  tie-rod  apart,  the  operations  are  reversed.  Bush- 
ings B  and  C  are  made  either  in  complete  halves,  or  solid 
and  then  split  and  provided  with  filling  pieces  put  in  for 
clearance.  The  one  method  is  nearly  as  good  as  the  other, 
but   the  former  method  is  preferred. 

The  proportions  of  the  tie-rod  A,  bushings  B  and  C,  and 
nut  D  are  given  in  Fig.  2.  The  diameter  of  the  tie-rod  A 
is  taken  as  the  unit  for  all  the  other  dimensions 


A  Beam  Caliper,  with  Micrometer  Adjustment  for  Movable  Ja-ws 

the  point  on  the  beam  desired,  this  being  necessary,  of  course, 
as  it  is  usually  required  that  the  graduations  on  the  thimble 
shall  read  at  the  zero  point  when  the  end  gage  is  held  in  con- 
tact between  the  screw  and  anvil  points  of  the  two  jaws. 
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Fig.  2. 


Improved  Method  of  Making  Crossheads  and  Tie-rods  ^ 

To  the  left  of  the  movable  head  in  the  engraving  will  be 
seen  two  knurled  nuts.  It  is  by  means  of  these  that  the  fine 
adjustment  of  the  head  on  the  beam  is  made.  When  the  one 
at  the  left  is  screwed  down,  it  clamps  to  the  beam,  by  means 
of  a  tapered  and  split  thread,  a  bushing  in  the  hub  of  the 
movable  jaw.  The  turning  of  the  other  knurled  nut  with  the 
thumb  and  finger  adjusts  the  movable  jaw-  along  this  bushing 
to  the  desired  point.  W^hen  this  point  has  been  reached  (as 
shown  by  the  readings  on  the  micrometer  thimble,  set  to  the 
end  gage),  the  knurled  thumb-screw  shown  is  turned,  firmly 
clamping  the  movable  jaw  to  the  beam  and  thus  preserving 
the  adjustment.  A  kej-way,  not  shown,  keeps  the  anvil  and 
screw  points  on  the  two  jaws  in  line.  This  tool  is  the  design 
of  Mr.  B.  M.  Weller,  superintendent  of  the  Colburn  Machine 
Tool  Co.,  of  Franklin,  Pa.,  in  which  plant  it  is  in  constant  use. 


LETTERS   ON   PRACTICAL   SUBJECTS 

We  pay   only  tor  articles  published  exclusively  in   Maohinbby 


ACCURATE  SPRING  WINDING  APPLIANCE 

It  is  often  necessary  In  the  tool-room  or  shop  to  wind  both 
tension  and  compression  springs  that  must  be  quite  accui-ate 
as  to  diameter.  This  naturally  puts  one  into  a  quandary,  plus 
some  guesswork,  as  to  the  diameter  of  the  rod  on  which  the 
spring  is  to  be  wound,  owing  to  the  enlargement  of  the  spring 
after  it  is  removed  from  the  rod. 

Fig.  1  shows  an  appliance  which  I  devised  and  have  used 
with  success,  with  which  a  si)ring  can  be  wound  that  will  not 
enlarge  0.001  inch;  on  the  contrary,  it  will  contract  in  diam- 
eter when  removed  from  the  winding  rod  if  suflRcient  pressure 
has  been  applied  when  winding,  providing,  of  course,  that  the 
tool  has  been  properly  made.  At  first  glance  this  tool  may 
appear  familiar  to  some  mechanics,  but  it  embodies  a  very 
important  point  in  its  construction  that  is  not  generally  found 
in  tools  for  this  work  in  that  it  acts  as  a  burnisher  as  well 
as  a  mere  guide   and   tension  appliance.     The  burnishing  of 
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Fig.  1.    Tool  with  which  Springs  may  be  wound  to  a  Given  Size 

the  coils  while  they  are  being  wound  is  highly  important  if 
satisfactory  results  are  to  be  obtained.  This  burnishing  tends 
to  expand  the  outer  half  of  the  wire  due  to  the  friction  and 
heat,  thereby  causing  the  radius  of  the  curvature  of  each 
convolution  of  the  spring  to  either  retain  its  diameter  or  con- 
tract when  removed  from  the  rod,  depending  on  the  pressure 
applied  while  it  is  being  wound.  The  winding  tool,  as  stated, 
is  shown  in  Fig.  1.  It  is  composed  of  two  parts  which  are 
tnade  of  fiber  for  light  work,  or  brass  for  heavy  work.  A  very 
small  V-groove  is  cut  in  the  center  of  each  piece  to  guide  the 
wire.  The  pins  A  are  to  prevent  the  parts  of  the  tool  from 
being  pulled  through  the  toolpost  when  the  work  is  being 
started-     The  burnishing  nose  B  should,  preferably,  have  the 
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Figs.  2  and  3.     Method  of  Starting  a  Spring 

same  curvature  as  the  spring  to  be  wound  as  this  will  increase 
the  friction,  thus  necessitating  less  pressure. 

Fig.  2  shows  the  method  of  starting  a  spring.  The  tool,  at 
first,  is  back  from  the  winding  rod  a  short  distance;  it  is 
kept  in  this  position  until  a  few  coils  have  been  wound,  when 
it  is  moved  in  against  the  work  as  shown  in  Fig.  3.  As  will 
be  seen,  the  burnishing  end  then  bears  against  the  wire  coils 
as  they  are  being  wound.  By  referring  to  Fig.  4  which  shows 
a  side  view  of  the  tool  and  a  section  of  the  winding  rod,  it 
will  be  noted  that  the  upper  half  of  the  tool  is  set  back  a 
short  distance;  this  is  the  position  of  the  upper  part  when 
winding  an  open  or  comiiression  spring  as  it  permits  an  easy 
rise  in  the  wire. 


Fig.  6  shows  a  plan  view  of  a  spring  being  wound.  It  is 
advisable  to  gear  the  lathe  when  using  this  device,  the  same 
as  if  a  thread  were  being  cut,  using  gears  that  would  give  as 
many  coils  of  spring  to  the  inch  as  are  desired. 

As  previously  stated  this  tool  can  also  be  used  for  winding 
springs  with  initial  tension.  In  close  winding,  the  upper  half 
of  the  tool  is   moved   up  forward  as  shown   in  Fig.  5,   the 


Fig.  4.    Tool  set  for  Winding  Open-coil  Springs.    Fig.  5.    Tool  set 
for  Winding  Closed  Springs 

stop  pin  A  being  inserted  in  the  rear  hole;  this  is  done  to 
prevent  the  leading  coil  from  jumping  over  the  one  adjacent 
to  it.  It  is  advisable,  even  in  close  winding,  to  use  the  burn- 
ishing nose,  as  it  gives  the  proper  diameter;  in  addition, 
burnished  springs  do  not  "set"  as  much  as  those  wound  with 
tension  on  the  wire  alone.  When  winding  closed  springs,  the 
lathe  should  be  run  a  trifle  slower  than  for  an  open  spring, 
in  order  to  have  a  better  control,  as  the  carriage  must  be 
helped  along  by  hand.  The  expression  "helped  along"  explains 
this  operation  literally,  as  that  is  almost  all  that  is  necessary. 


Fig,  6.     Plan  View  of  Spring  being  wound  in  a  Lathe 

because  after  a  few  coils  have  been  wound,  grooves  are  worn 
in  the  fiber  or  brass  of  the  burnishing  end,  which  act  as  a 
pusher  or  guide,  and  all  one  has  to  do  is  to  just  take  up  the 
lag  in  the  lathe  carriage.  It  is  advisable  to  drill  a  small  hole 
in  one  end  of  the  winding  rods  of  various  sizes  for  holding  the 
end  of  the  wire,  as  this  saves  the  chuck. 

A  very  favorable  feature  of  this  device  is  that  the  rod  and 
spring  are  always  supported  by  the  burnishing  nose  which  is 
held  against  the  coils  by  the  tension  caused  by  the  friction  of 
the  wire  in  the  slots,  thus  making  the  tool  practically  a 
traveling  rest.  Louis  E.  Kbamicr 

Newark,  N.  J. 


NICKED  TOOTH  MILLING  CUTTERS 

Recently  I  had  occasion  to  order  some  nicked-tooth  milling 
cutters  and  on  receiving  them,  1  found  that  the  nicks  were 
very  narrow  as  compared  with  the  length  of  cutting  edge  be- 
tween them.  Now  as  nicked-tooth  milling  cutters  are  gen- 
erally used  for  roughing,  would  it  not  be  better  to  have  the 
nicks  wider,  say  nearly  the  width  of  the  cutting  edge  between 
the  nicks? 

The  manufacturers  of  cullers  claim  that  the  teeth  arc  nicked 
to  break  up  the  chip,  thus  making  an  easier  cut.  It  seems  to 
me  that  they  might  go  a  step  furtlier  and  increase  the  width 
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of  the  nick.  Take  for  example  a  cutter  with  a  three-inch  face, 
having  nicks  on  each  tooth  the  same  width  as  the  cutting 
edges  between  them,  or  one-half  inch.  Then  each  tooth  will 
take  three  chips,  one-half  inch  wide  and  having  a  thickness  of 
twice  the  feed  per  tooth.  For  comparison  with  this  cutter, 
take  one  with  the  same  width  of  face  but  having  nicks  just 
wide  enough  to  cause  a  break  in  the  chip,  the  cutting  edges 
between  the  nicks  being,  as  before,  one-half  inch  wide.  Now 
with  this  second  mill,  each  tooth  will  take  a  chip  practically 
two  and  seven-eighths  inch  long  and  having  a  thickness  equal 
to  the  feed  per  tooth.  I  think  all  will  agree  that  the  first  mill 
will  require  less  power,  when  milling,  than  the  second  one. 
Of  course  the  cutting  edge  between  the  nicks  would  want  to  be 
a  little  wider  than  the  nick,  but  not  over  one-sisteenth  inch 
wider. 

As  a  good  example  of  a  cutter  with  wide  nicks,  take  the 
inserted  tooth  cutter  having  teeth  made  of  round  stock  and 
inserted  in  a  body.  With  this  cutter  the  "nicks"  are  nearly 
the  same  width  as  the  cutting  face  of  the  tooth  and  this  style 
of  mill  for  roughing  is  certainly  a  success.  Alpha 


LATHE  BORING-BAR  FOR  LARGE  WORK 

A  special  boring-bar  that  v.ill  be  found  very  desirable  for 
heavy  duty,  such  as  boring  locomotive  driving-boxes,  pump 
cylinders,  or  any  part  requiring  a  long  rigid  bar,  is  shown 
in  the  accompanying  engraving.  This  bar  A  was  made  for  a 
24-inch  engine  lathe.  It  is  fitted  to  a  toolpost  C,  which  Is 
mounted  on   the  cross-slide   in  place  of  the  regular  toolpost. 


tween  the  dividing  head  centers.  The  blade  was  hardened  in 
a  solution  of  water  and  salt  and  it  was  not  tempered.  The 
accompanying  illustration  clearly  shows  the  construction  of 
this  tool.  L.  Rosenthal 

Passaic,  N.  J. 


TOOL  FOR  KNURLING  FLAT  WORK 
Any  toolmaker  who  has  ever  attempted  to  knurl  or  "cross- 
hatch"   the   face  of  a   finger-plate   like   that   illustrated   here- 
with, will  testify  that  it  is  not  easy  to  do  it  regularly  and 
easily   with   a  three-cornered   file,   which   is   the   usual   way. 


Flat  Knurling:  Tool  and  Sample  of  its  Work 

These  finger-plates  are  used  quite  frequently  about  jigs  and 
fixtures,  and  as  I  had  six  to  do  the  other  day  I  hit  upon  the 
following  quick  and  successful  method:  Taking  a  four-inch 
length  of  one-half  inch  square  tool  steel,  I  made  a  punch  like 
the  one  shown  in  the  illustration,  by  filing  the  sharp  groove 
in  the  center  and  then  filing  away  the  metal  from  each  side 
so  as  to  leave  the  two  60-degree  parallel  ridges  as  shown. 
After  hardening  and   drawing  this  punch  to  a   dark  straw 
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The  back  end  of  the  bar  is  additionally  supported  by  a  cylin- 
drical cross-bar  B,  which  is  attached  to  the  rear  of  the  car- 
riage by  two  columns  D.  These  columns  and  the  cross-bar 
are  firmly  bolted  to  the  carriage  as  shown.  Connection  is 
made  between  the  bar  A  and  its  support,  by  a  block  E,  which 
is  free  to  slide  on  the  cross-bar,  thus  permitting  the  cross- 
movement  of  the  tool-slide.  The  holes  in  this  block  are  slot- 
ted so  that  it  may  be  clamped  in  position,  thus  adding  to  the 
rigidity  of  the  tool.  The  boring-bar  in  this  case  is  2Vi 
Inches  in  diameter,  but  obviously  bars  having  reduced  ends 
of  any  diameter  and  length  to  suit  the  work,  may  be  made. 

S.  W.  George 


SCRAPER  WITH  TEN-SIDED  ADJUSTABLE 
BLADE 

In  a  shop  that  I  recently  visited,  I  noticed  a  machinist  us- 
ing a  scraper  that  was  quite  novel  as  well  as  useful.  The 
blade  of  this  scraper  is  in  the  form  of  a  decagon;  that  is,  it 


Rigidly-supported  Boring-bar  for  Heavy  Duty 

color,  it  was  driven  lightly  into  the  blank  finger-plate,  and 
by  using  the  last  impression  to  guide  the  stamp  the  work 
was  gone  over  lightly  in  both  directions.  Going  over  the  lines 
three  times  in  all  brought  them  up  sharp  and  clean,  thus  fin- 
ishing the  job. 

The  secret  of  the  success  of  this  tool  lies  in  the  fact  that 
as  the  punch  has  two  ridges,  it  is  easy  to  keep  the  spacing 
of  the  lines  uniform,  for  one  ridge  locates  itself  in  the  last 
line  struck  while  the  other  ridge  strikes  a  new  line.  There 
is  a  tendency  for  the  metal  to  push  away  around  the  edges 
of  the  piece  during  the  process,  and  for  this  reason  it  is  well 
to  leave  the  blank  a  littfe  large  and  bring  it  to  size  after 
knurling.  Chester  L.  Lucas 

E.  Saugus,  Mass. 


Scraper  with  a  Blade  having  Ten  Sides 

has  ten  equal  sides  or  flats,  any  one  of  which  is  available  for 
use  by  releasing  the  locking  or  clamping  screw  A  and  turning 
the  blade.  This  blade  is  made  of  carbon  steel  and  is  3/16 
inch  thick.     The  flats  were  milled  by  mounting  the  work  be- 


MILLING   ATTACHMENT  FOR  MACHINING  A 
CURVE   OF  LARGE  RADIUS 

In  the  December  number  of  MAcniNEBT  Mr.  W.  Alton  con- 
tributes an  article  under  the  above  heading.  The  article 
states  that  some  pieces  having  a  radius  of  about  five  feet  had 
to  be  machined  and  that  this  radius  was  far  too  large  for  any 
lathe  available.  It  must  be  presumed  then  that  the  curvi- 
linear dovetail  guide  and  saddle  shown  was  either  made  by 
hand,  entailing  a  very  large  amount  of  labor  and  expense,  or 
it  was  made  in  another  shop  which  had  proper  facilities  for 
making  the  fixture  and  for  which,  no  doubt,  a  very  substantial 
charge  would  have  been  made. 

Some  years  ago  the  writer  was  confronted  with  a  similar 
problem,  and  as  the  method  employed  to  arrive  at  the  final 
result  differs  essentially  from  that  described  by  Mr.  Alton 
and  has  the  merit  of  cheapness  as  well  as  efllciency,  the  read- 
ers of  Machinery  will  unquestionably  be  interested  in  a  de- 
scription of  the  fixture. 
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We  had  always  furnished  and  repaired  the  "nippers"  re- 
quired by  a  large  worsted  mill,  which  were  of  wrought  steel 
and  shaped  as  shown  at  N  in  the  accompanying  illustration, 
and  we  were  able  to  turn  them  on  a  lathe  of  forty-two  inches 
swing — the  largest  tool  in  the  shop.  Some  new  English  ma- 
chinery was  then  Installed  in  the  worsted  mill  and  among  it 
there  was  a  comb  which  had  nippers  of  a  much  larger  radius, 
so  that  the  lathe  would  not  swing  them  by  about  twelve 
indies.  The  other  tools  in  the  shop  consisted  of  a  few  smaller 
lathes,  a  drill  press,  a  vertical  milling  machine  and  several 
minor  machines. 

To  permit  this  job  to  go  to  another  shop  meant  that  probably 
all  the  otlior  repairs  of  the  mill  would  go  with  it.  Such  a 
contingency  was  not  to  bo  thought  of  and  it  was  determined 
to  rig  up  the  vertical  milling  machine  as  quicltly  as  possible 
to  mill  not  only  the  pieces  with  the  large  radius,  but  also  the 
smaller  ones  and  to  make  the  jig  in  such  a  way  that  there 
would  be  room  for  adjustment  beyond  present  requirements. 
Accordingly  a  stand  or  bracket  A  was  bolted  to  the  front  of 
the  housing  of  the  milling  machine,  the  outer  extremity  of 
which  was  provided  with  a  slot  in  line  with  the  center  of  the 
milling  spindle  and  of  such  a  length  that  a  stud  fastened  in  it 
could  be  adjusted  to  both  extremes  of  radius.     A  light  table  B 
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Simple  Design  of  Milling  Attachment  for  Curved  Surfiaces 

of  segmental  form  and  having  numerous  holes  drilled  in  it 
was  finished  parallel  top  and  bottom  and  mounted  upon  the 
regular  milling  machine  table.  A  radial  arm  C  extended  from 
it  parallel  with  the  bracket  mentioned  and  at  its  extremity 
it  had  a  slot  similar  to  the  one  In  the  bracket.  Into  this  slot 
a  bush  was  fitted  so  as  to  be  adjustable  in  the  slot  and  a  nut 
at  the  upper  end  of  the  bush  held  in  place  in  any  de- 
sired position.  The  bush  in  the  radial  arm  oscillated  upon 
the  stud  in  the  bracket,  extra  care  being  taken  to  have  them 
swing  upon  each  other  with  a  good  snug  running  fit.  The 
front  of  the  milling  machine  table  had  a  T-slot  in  it  running 
lengthwise,  which  contained  ordinarily  the  lug  used  for  the 
feed  stop,  in  the  present  case  two  plain  knee  pieces  D  were 
fastened  in  this  slot  aijd  between  the  two  a  plain  stud  was 
placed,  which  was  adjustable  in  a  slot  in  the  radial  arm;  by 
this  means  the  feed  motion  of  the  milling  machine  table  was 
utilized  to  provide  a  feed  for  the  segmental  table,  thus  secur- 
ing extreme  simplicity  of  construction  and  consequently  low 
cost. 

Another  advantage  secured  by  the  adjustable  center  stud 
and  bush  was  that  the  concentric  curves  on  each  side  of  the 
nippers  could  be  milled  by  simply  changing  the  milling  cutter 


to  one  of  the  proper  shape,  and  by  moving  the  stud  from  or 
toward  the  milling  spindle  a  distance  equal  to  the  width  of 
the  nipper  and  the  diameter  of  the  cutter.  In  this  case  the 
clamps  for  holding  the  nippers  to  the  segmental  table  would 
have  to  bv.  placed  at  the  ends. 

The  device  proved  to  be  well  adapted  to  accurate  work  with- 
in Its  limits  and  as  an  apprentice  boy  was  able  to  run  the 
machine,  a  cheaper  and  better  article  than  had  formerly  been 
furnished  was  produced  and  the  proprietor  looked  upon  the 
fixture  with  the  satisfied  smile  of  the  miner  when  he  is  think- 
ing of  his  bonanza.  Chas.  C.  Klein 

Philadelphia,  Pa. 


ELECTRIC  CALIPERS 

In  the  January  issue  of  Machinery  I  noticed  an  article  by 
Mr.  Howard  M.  Nichols  on  the  use  of  electric  calipers  for 
assembling    vertical    highspeed    turbines.        His    suggestion. 
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Pigs.  1  and  2.    Methods  of  Wiring  for  Electric  Calipers 

which  is  illustrated  in  Fig.  1,  shows  connections  which  would 
permit  the  bell  to  ring  if  the  plumb-line  were  touched  by 
the  calipers  without  the  calipers  being  in  contact  with  the 
bearing  at  the  same  time.  Fig.  2  shows  how  the  connections 
can  be  made  so  that  the  bell  will  not  ring  unless  the  plumb- 
line  and  the  bearing  are  touched  at  the  same  time  by  the 
calipers.  This  connection  also  makes  its  unnecessary  to  have 
a  flexible  connection  to  the  calipers,  which  will  thus  be  per- 
fectly free  as  in  ordinary  work.  W.  F.  Huklburt 

New  Haven,  Conn. 

[The  change  suggested  by  our  correspondent  is  undoubtedly 
an  improvement.  The  arrangement  shown  in  Fig.  1,  how- 
ever, would  work  satisfactorily,  as  one  caliper  leg  would  al- 
ways be  held  against  the  bearing  when  testing  the  location 
of  the  plumb-line. — Euitok.] 


STUD-DRIVER 
A  stud-driver  that  is  used  in  place  of  two  lock-nuts  and  a 
wrench  for  screwing  studs  in  the  transmission  cases  of  auto- 
mobiles, is  illustrated  herewith.    This  work  may  be  done  much 
faster   with   a   driver  of  this  kind   than   when   lock-nuts   are 
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Stud  Driver  and  Handle  by  which  it  is  turned 

used.  One  end  of  the  driver  is  attached  to  the  stud  A,  and 
into  the  other  end  a  threaded  locking  or  binding  screw  B  Is 
fitted.  This  screw  has  an  extension,  as  shown,  which  passes 
through  to  the  stud  end  of  the  driver.  The  end  of  this  exten- 
sion is  cupped  out  so  that  it  will  have  a  good  bearing  on  the 
stud.     The  pitch  of  the  locking  screw  thread  should  be  differ- 
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ent  from  that  of  the  stud,  to  keep  the  latter  from  turning  In 
the  driver  after  it  is  in  contact  with  the  end  of  the  locking 
screw.  The  driver  is  turned  by  the  handle  C  which  engages 
with  the  Woodruff  key  shown.  Frank  Lang 

Covington,  Ky. 


SHOP  PHOTOGRAPHY 

The  article  upon  Shop  Photography  by  Mr.  R.  F.  Kiefer,  in  the 
January  number  of  Machinery  (engineering  edition)  contains 
some  kinks  that  I  think  have  been  entirely  dropped  by  British 
photographers. 

First,  why  not  call  "non-halation  plates"  backed  plates  in 
order  not  to  make  people  believe  that  they  are  a  special  brand, 
when  they  are  simply  ordinary  plates  backed  with  a  very 
cheap  preparation  which  can  be  easily  made,  or  bought  at  any 
suppl.v  store.  These  plates  may  also  be  bought  ready  backed 
in  England  F,t  threepence  (six  cents)  a  dozen  extra.  [The  non- 
halation  plates  used  in  this  country  are  not  "backed  plates," 
but  a  special  brand  having  a  double  film  which  effectively  pre- 
vents   halation. — Editor.]     Personally    I    seldom    use    backed 


correspondent  on  the  factor  development  system,  which  has 
made  developing  a  plate  a  simple  job. 

Before  drying  negatives,  after  washing,  my  advice  would  be 
not  to  use  absorbent  cotton,  but  the  ball  or  side,  of  the  hand. 
Furthermore  it  is  advisable  to  change  the  position  of  the  nega- 
tives when  they  are  drying,  because  pools  of  water  often  col- 
lect at  the  bottom  ot  the  plate. 

In  conclusion  I  may  say  that  photography  has  advanced 
from  a  mysterious  operation,  to  calculated  operation,  with 
certain  rules  which,  if  followed,  will  insure  correct  exposure 
and  development. 

I  can  recommend  to  all  photographers  either  a  Wynnes  or  a 
Watkins  exposure  meter,  and  also  Watkin's  Manual  of  Pho- 
tography. W.  Haggas 

Keighley,  England. 


CHART  OF  CROSS-SECTIONS  FOR  VARIOUS 
MATERIALS 

From  time  to  time  there  appear  in  the  technical  press  as 
well   as   in    the   text   books,   charts   of   cross-sections   for   the 


Chart  showing  Various  Hatchings  for  Designating  Different  Materials  on  a  Drawing 


plates.  Reversing  the  plate  in  the  holder,  is  a  practice  which 
1  would  not  recommend,  as  the  cure  will  generally  be  worse 
than  the  complaint. 

The  practice  of  brushing  the  plate  with  a  camel-hair  brush 
will  put  more  dust  onto  the  plate  than  it  will  take  away,  for 
two  reasons:  First,  what  is  to  insure  the  brush  being  clean? 
Second,  the  brushing  will  tend  to  magnetize  the  plate  and  so 
attract  dust.  The  best  way  is  to  tap  one  corner  of  the  plate 
against  something;    this  will  cause  the  dust  to  drop  off. 

Your  correspondent  advises  various  dodges  which  are  very 
well  in  their  way,  but  why  not  go  in  for  an  exposure  meter  at 
a  very  low  cost  and  save  all  the  bother?  Mine,  which  I  have 
had  a  number  of  years,  cost  7/6  ($1.80),  it  is  about  the  size  of 
a  watch,  and  it  has  saved  its  value  many  times  over.  A  speed 
list  of  plates  is  given  with  the  meter.  I  use  a  medium  speed 
plate  in  winter,  and  a  slow  plate  in  summer,  of  the  same  make. 
My  advice  is  to  find  a  good  plate  maker  and  stick  to  one  brand. 
If  you  use  other  brands,  let  it  be  on  things  which  are  not  im- 
portant until  ycu  are  familiar  with  them.     I  agree  with  your 


various  materials  used  in  manufacturing.  As  the  readers  of 
Machinery  are  well  aware,  there  is  no  recognized  standard, 
and  confusion  often  results. 

The  accompanying  chart  was  devised  by  the  writer  some 
years  ago,  and  it  has  been  adopted  as  a  standard  by  a  large 
department  engaged  in  electrical  and  mechanical  installations 
in  marine  work.  As  will  be  noted,  many  of  the  cross-sections 
are  similar  to  those  in  general  use,  such  as  those  for  iron, 
steel,  copper,  brass,  glass,  etc.  In  addition,  there  are  a  num- 
ber of  other  hatchings  not  so  generally  met  with. 

Brooklyn,  N.  Y.  '  C.  B.  Chaney.  Jr. 


REPAIRING  CRACKED  WATER  JACKETS 

Many  gas  engine  cylinders  are  thrown  away  as  useless 
when  the  water  jacket  has  been  cracked  by  the  water  freez- 
ing in  the  jacket.  There  is,  however,  seldom  a  case  ot  a 
water  jacket  so  badly  cracked  that  It  cannot  be  repaired  if 
the  right  methods  are  used.  In  the  accompanying  engraving 
a  method  has  been  illustrated  which  has  been  used  for  years 
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by  the  writer  In  repairliiK  all  kinds  of  cracked  water  Jackets, 
even  In  cast's  where  It  has  been  necessary  to  put  In  pieces 
which  have  been  entirely  forced  out.  In  many  cases  the 
work  of  repairing  has  been  done  by  a  blacksmith  and  the 
Job  has  proved  satisfactory  In  every  respect.  If  the  work  is 
done  with  reasonable  care,  and  the  Instructions  given  In  the 
following  faithfully  followed,  it  will  be  Impossible  to  tell 
that  the  cylinder  has  been  cracked. 

In  the  accompanying  Illustration  the  method  of  repairing 
the  water  Jacket  is  clearly  indicated;  at  A  is  a  13-32-Inch 
hole,  through  the  outer  wall  />  of  the  cylinder;  this  hole  is 
slightly  countersunk  on  the  outside.  At  B  is  shown  a  niC- 
Inch  hole,  which  is  tapped  in  the  cylinder  wall  proper  with 
a  "i-inch  standard  tap.  At  V  is  shown  a  stud  screwed  into 
the  tapped  hole,  cut  off  and  ready  to  be  riveted.  E  is  the 
water  space  between  the  outer  and  inner  cylinder  walls.  At 
G  Is  indicated  the  crack  in  the  outer  wall. 

The  method  of  procedure  should  be  as  follows:  First  lay 
out  the  holes  about  %-inch  back  from  the  crack  and  about 
1%  inch  apart.  Use  first  a  5-16-inch  drill,  drilling  through  D 
and  into  f\  being  careful,  of  course,  not  to  drill  through 
the  wall  F  into  the  cylinder  bore.  Then  re-drill  hole  A  with 
a  13-32-inch  drill  and  countersink  as  shown.  Now  tap  hole 
B  with  a  »i-inch  tap,  using  first  a  plug  tap  and  then  finish- 
ing w-lth  a  bottoming  tap.  From  a  bar  of  Norway  iron  cut 
off  the  studs  one  inch  longer  than  necessary  and  thread 
one  end  the  same  distance  as  the  depth  of  the  tapped  hole 
B.     The   thread   should   be  a  tight  fit   in   the   threaded   hole. 
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Method  of  Repairing  a  Cracked  Water  Jacket 

The  studs  are  then  screwed  in  tight  by  means  of  a  pipe 
wrench  applied  to  the  one-inch  extra  length  left  on  the  end. 
This  extra  length  is  then  cut  off  with  a  hack-saw  and  the 
stud  is  left  projecting  Vs  inch  outside  of  the  outer  wall  as 
shown.  When  all  the  studs  are  screwed  in  and  cut  off,  take 
a  light  hall-peen  hammer  and  rivet  down  the  pins.  Rivet 
each  stud  a  little  at  a  time,  bringing  them  all  down  together. 
When  the  studs  are  riveted  down  completely,  the  crack  will 
be  closed  and  water-tight.  Then  the  heads  of  the  studs  are 
filed  off  flush  with  the  cylinder  wall  and  painted  over. 

Should  the  Joint  show  any  leakage,  calk  along  the  crack 
with  a  calking  chisel  or  fill  the  water  Jacket  with  a  saturated 
solution  of  sal-ammoniac  and  let  it  stand  for  a  day.  This 
will  rust  the  metal  in  any  small  leaks  so  as  to  close  them 
up.  Nothing  but  Norway  iron  should  be  used  for  the  studs. 
If  the  cylinder  is  very  large,  studs  larger  than  those  men- 
tioned should  be  employed.  Geoege  Cormack.  Jr. 

Rockford,  III. 


ferent  thickness  are  placed  between  the  arms,  as  the  sliding 
jaws  are  made  so  that  they  can  be  quickly  adjusted  on  the 
arms  which  are  provided  with  steps  so  that  the  jaws  can 
rest  at  various  i)laces  on  them  as  shown.  Springs  which  are 
attached  to  these  Jaws  act  as  frictions  and  iirevent  the  jaws 


HANDY  CLAMP  FOR  DIEMAKBRS 

A  convenient  form  of  crab-clamp  for  diemakers,  that  will 
doubtless  he  of  special  interest  to  those  of  Mai  iiixerv's  read- 
ers who  are  interested  in  die  making,  is  illustrated  herewith. 
This  clamp  was  also  shown  on  Shop  Operation  Sheet  No.  74, 
which  I  contributed,  but  the  dimensions  ot  the  various  parts 
were  not  given.  It  Is  particularly  useful  for  holding  a  blank 
or  templet  in  jjosition  on  the  face  of  a  die  while  its  outline 
is  being  scribed,  or  when  transferring  the  irregular  shape  of 
a  blanking  die  to  the  face  of  the  punch,  as  the  jaws  upon 
which  the  die  rests  do  not  come  near  the  hole  in  the  die  and 
therefore  do  not  interfere  with  the  scriber  in  any  way.  The 
principal  feature  of  this  clamp  is  that  there  is  no  time  wasted 
In  turning  (lir   tliumh-serew  up  or  down   when  pieces  of  dlf- 
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Diemakers'  Clamp  with  Quick  Adjustment 

from  dropping  down  when  they  are  not  resting  on  the  steps. 
The  arms  swing  on  pins  which  are  driven  in  the  yoke,  thus 
making  it  possible  to  accommodate  various  widths. 

C.  P.  Emerson 


LEATHER  CASES  FOR  MICROMETERS 
In  the  December  number  of  Maciii.nert  Mr.  John  F.  Win- 
chester suggests  flexible  cases  for  micrometers,  protractors 
and  other  highly-finished  and  accurate  tools.  The  Brown  & 
Sharpe  Mfg.  Co.  makes  and  lists  In  its  catalogue  soft  leather 
cases  for  micrometer  calipers,  price  15  cents.  They  are  all 
right  and  will  also  take  caliper "  squares  and  verniers  and 
probably  some  other  tools,  although  they  may  not  fit  as  well 
as  the  micrometers.  J.  R.  Rand 

Springfield,   Mass. 


LATHE  STEADY-REST  FOR  DUPLICATE  WORK 
We  had  a  large  number  of  pieces  which  needed  to  be  drilled 
while  in  the  lathe  and  as  it  was  necessary  to  support  them 
during  the  drilling  operation,  the  ordinary  design  of  steady- 
rest  proved  to  be  very  unhandy,  as  putting  the  rest  in  posi- 
tion and  removing  it  for  each  part  that  was  machined  was  a 
slow  and  expensive  operation.     The  simple  form  of  rest  illus- 
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Convenieiit  Form  of  Steady-rest  for  DupUcate  Work  in  Qnantit,\- 

trated  herewith  was  then  made.  This  rest  is  attached  to  the 
lathe  carriage  by  a  hinge  on  one  side  and  the  T-bolt  A  on  the 
other.  When  the  rest  is  not  in  use,  it  can  be  swung  back 
out  of  the  way  as  shown  by  the  dotted  lines.  The  hole  B  is, 
of  course,  in  line  with  the  axis  of  the  lathe  spindle.  In  ma- 
chining this  hole  it  was  first  drilled  by  a  drill  centered  in  the 
lathe  chuck.  An  Armstrong  boring  tool  was  then  used  for 
boring  out  the  hole.  It  was  made  1%  inch  in  diameter,  and 
bushed  to  1%  inch,  which  was  the  size  ot  the  work  in  this 
particular  case.  Since  the  rest  was  first  made,  several  bush- 
ings have  been  made  for  it  to  adapt  it  to  work  of  various 
diameters.  This  attachment  is  not  in  the  way  and,  conse- 
quently, it  is  very  seldom  removed  from  the  lathe.  It  Is 
employed  for  centering  and  drilling  of  all  kinds,  and  its  use- 
rulness  and  value  is  apparent.  S.  W.  Gkoroe 
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SHOP  KINKS 


PRACTICAL  IDEAS  FOR  THE  SHOP  AND  DRAFTING-ROOM 

Contributions  of  kinks,  devices  and  methods  of  doing:  work  are  solicited  for 

this  column.    "Write  on  one  side  of  the  paper  only  and 

send   sketches   ^vhen  necessary 

SOCKET    FOR    BELT-SHIFTER 

As  the  style  of  belt-shifter  socket  shown  in  Fig.  1  was  the 

cause  of  frequent  trouble,  the  type  shown  in  Fig.  2  was  made, 

and  it  has  given  satisfaction.     The  cast-iron  cap  A  is  fastened 

to  the  upper  end  of  the  wooden  shifter-rod  by  two  No.  14  wood 


screws.  An  iron  ball  is  cast  on  one  end  of  the  machine  steel 
stud  B  to  prevent  the  end  of  the  rod  from  dropping  out  of  the 
socl^et  when  it  is  assembled.  The  cup-shaped  casting  C  is  se- 
cured to  the  ceiling  by  four  No.  14  wood  screws.         W.  H.  K. 


A    MANDREL    PLATE 

The  engraving  shows  a  handy  mandrel  plate  that  is  intended 
to  be  screwed  to  the  bench,  close  to  the  lathe.  It  has  a  tapered 
slot,  and  a  similar  one  is  cut  in  the  bench  for  the  mandrels  to 
pass    down   through.     The    mandrel   is    slid    inward    until    it 


lightly  touches  the  sides  of  the  slot,  when  the  work  will  be 
supported  in  the  best  manner  for  resisting  the  driving  in  or 
out.  The  plate  may  be  of  wrought  iron,  or  of  cast  iron,  if  made 
thicker.  Fred  Horner 

Bath,  England. 


ERASER    FOR    CLEANING    DRA'WINGS 

To  make  a  cleaning  eraser  that  will  remove  dirt  and  pencil 
marks  from  d,rawings,  and  that  will  not  readily  touch  the  ink 
marks,  procure  a  common  soft  rubber  pencil  eraser  and  cut 
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a  lot  of  slits  along  the  length  of  it,  as  shown  in  the  illustra- 
tion. These  slits  make  the  end  flexible  and  this  serves  to 
keep  it  from  removing  ink  marks  when  cleaning  up  a  finished 
drawing.  Howard  M.  Nichols 

Kenyon,  R.  I. 


IMPROVISED  TAP 
In  re-assembling  a  machine  which  had  been  taken  down  for 
repairs,  it  was  found  that  in  a  couple  of  threaded  holes  the 
threads  had  been,  in  some  way  or  other,  damaged  so  badly 
that  the  screws  could  not  be  replaced.  These  threads  were  of 
small  diameter  and 
a  special  pitch,  and 
no  taps  were  kept 
in  stock  for  them. 
Accordingly  one  of 
the  screws  was  an- 
nealed and  three 
grooves  were  filed 
in  the  threads  lengthwise  (see  engraving)  with  a  three-cor- 
nered file,  thus,  in  reality,  converting  it  into  a  tap.  After 
being  hardened,  the  screw  was  run  into  the  holes,  clearing  up 
the  threads  enough  to  allow  the  screws  to  go  bacK  Into  place. 

F.  W.  B. 


A    LOOSE    PULLEY    BEARING 
To  bush  a  loose  pulley,  first  bore  it  out  as  shown  in  the  il- 
lustration.    Then  make  a  wooden  arbor  A  somewhat  smaller 


than  the  size  of  the  shaft.  To  one  end  of  this  arbor  nail  a 
board  B,  and  lay  the  pulley  on  the  board  with  the  arbor  in 
the  bore  of  the  pulley.  Adjust  the  pulley  on  the  board  until 
the  arbor  is  central,  as  shown.  Then  get  some  brass  chips 
that  are  well  curled  and  fill  the  space  between  the  arbor  and 
the  bore  of  the  pulley.  The  hub  of  the  pulley  should  then  be 
heated  and  babbitt  metal  poured  in.  After  this  lining  is 
bored  to  fit  the  shaft,  there  will  be  a  bushing  of  brass  and 
babbitt  that  will  wear  well.  D.  H.  S. 


SUPPORT  FOR  CENTERED  WORK  ON  THE  DRILL  PRESS 

A  5-16-iuch  steel   bearing  ball   makes  a  good   lower  center 

for  a  drill  press  when  handling  centered  work  thereon.    The 

ball  is  placed  on  a  spot  where  a  drill  has  marked  the  table, 

as  shown  in  the  engraving.  Ch.\ri,es  E.  Bukns 

Beverly,  Mass. 

[When   an    old    drill    mark    is    used,    as    described,    it    will 


be  necessary  to  align  it  with  the  drill  spindle,  assuming  that 
the  table  has  been  shifted  since  the  mark  was  made.  This 
will,  doubtless,  take  more  time  than  would  be  required  to 
strap  a  scrap  piece  to  the  table  and  make  a  new  mark.  Of 
course  a  competent  mechanic  would  not  deliberately  mark 
his  drill  table  with  the  drill  point  in  order  to  support  the 
work  in  the  manner  described. — Editor.] 


EMERY    CLOTH    CLAMPS 
The  accompanying  illustration  shows  a  set  of  emery  cloth 
clamps  that  will  doubtless  be  appreciated  by  any  one  who  has 


April,  I'JIO 


MACHINERY 


(iU5 


occasion  to  use  emery  cloth  on  a  file.  The  cloth  Is  held  tighter 
than  it  can  be  held  by  hand,  and  the  hands  are  left  free  so  that 
they  may  be  used  in  a  natural  way.  Piling  may  be  done  with 
the  clear  side  of  the  tile  and  the  tool  turned  over  when  work 
is  to  be  polished;   or  If  desired,  two  grades  of  emery  cloth 


may  be  used,  one  on  each  side  of  the  file.  The  strip  of  emery 
cloth  is  given  a  simple  fold  over  the  end  of  the  file,  the  spring 
clip  shown  is  pressed  over  it,  and  the  other  end  is  brought 
back  under  the  clarap  next  to  the  handle;  then  the  emery 
cloth  may  be  drawn  as  tight  as  desired. 

TOOLMAKEB    AND    DESIGNER 


COLLAR   CLAMP 

With  all  the  paraphernalia  that  lies  about  the  machine 
shop,  often  there  is  nothing  handy  that  can  be  used  to  locate 
and  clamp  a  cam  or  collar  on  its  shaft  while  drilling  it  for 
a  pin  or  spotting  it  for  a  set-screw.  After  many  inefficient 
makeshifts,  I  made  a  clamp  as  shown  in  Fig.  1,  and  clamped 
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it  to  the  shaft  with  a  lathe  dog.  It  worked  satisfactorily.  I 
also  used  it  in  an  independent  lathe  chuck,  as  shown  in 
Fig.  2,  with  a  piece  of  cold-rolled  shafting  as  an  arbor,  to 
face  bushings  to  length  or  to  round  their  inside  corners,  or 
any  light  turning  where  it  is  desired  to  have  the  work  over- 
hang the  arbor.  Charles  E.  BtJKNS 
Beverly,  Mass. 


WEDGE  POINT  FOR  HERMAPHRODITE  CALIPERS 
Everyone  who  uses  hermaphrodite  calipers  knows  that  the 
point  soon  loses  its  sharpness  and  makes  "heavy"  lines.  The 
dulling  of  the  point  is,  of  course,  hastened  when  the  work 
on  which  the  calipers  are  used  is  hard  and  rough.  A  style 
of  point  that  will  keep  sharp  much  longer  and  make  better 
lines   than   the  conical  point,   is  shown  in  the  accompanying 


CASTING  HOLLOW  FIGURES 

Hollow  pewter  figures  are  made  by  pouring  them  in  a  metal 
(generally  cast  iron)  mold,  where  they  are  allowed  to  remain 
a  few  minutes,  or  until  they  are  cooled  sufficiently  to  form 
a  thin  outer  shell  of  pewter.  The  mold  is  then  inverted,  and 
the  molten  metal  in  the  center  allowed  to  run  out,  leaving 
the  figures  hollow.  Herman  Jonson 

New  York  City. 


BORING    TOOL    HOLDER    FOR    SMALL    WORK 

The  accompanying  sketch  shows  an  old  style  of  tool-holder 

used  in  possibly  a  new  connection.     The  tool-holder  proper  is, 

as  will  be  readily  observed,  a  regular  three-jawed  drill-chuck. 

This  chuck  will  admit  any  diameter  of  stock  up  to  and  includ- 
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ing  a  half-inch,  and  it  has  a  special  shank  fitted  to  it  which 
may  be  clamped  in  the  lathe  toolpost.  The  range  of  work 
within  the  capacity  of  this  tool-holder  is  unusually  extensive, 
and  at  the  same  time  its  utility  as  a  drill-chuck  for  lathe 
purposes  is  not  impaired,  since  It  may  be  removed  from  the 
toolpost  and  the  shank  held  on  the  tailstock  center,  the  center 
having  been  left  in  the  shank  for  that  purpose.  J.  Price 
Stamford,  Conn. 


METHOD  OF  HOLDING  SMALL  SCREWS 
While  making  volume  XV.  of  Machinery  ready  for  the  bind- 
ery, I  noticed  a  method  of  holding  small  screws  when  filing 
off  the  ends,  in  the  Shop  Kinks  page  of  the  February,  1909, 
number.  The  arrangement  shown  in  the  accompanying  sketch 
is  successfully  used  for  the  same  purpose.  A  suitable  scrap 
of  wrought  Iron  is  drilled,  countersunk,  bent  and  slotted  for 
the   introduction   of  a  flat  taper   key   straight  on  one   face. 


With  several  holes  in  the  top  of  the  stirrup,  screws  of  a 
great  variety  of  sizes  may  be  held  with  great  rigidity  while 
being  operated  on,  without  marring  them. 

Holyoke,  Mass.  Harry  Bailey 


HANDY  TOOL  FOR  DRAFTSMEN 
A  convenient  tool  for  draftsmen's  use  is  shown  In  the  ac- 
companying sketch.  It  is  simply  a  burnisher  made  from  a 
toothbrush  handle.  One  end  is  finished  with  a  file  and  fitted 
with  a  needle  point,  thus  making  a  fine  punch  for  close  ac- 
curate lay-outs.  The  original  shape  of  the  toothbrush  handle 
is  such  that  the  tool  will  not  roll  off  the  drawing-board  when 


illustration.  It  is,  in  reality,  an  edge  instead  of  a  point,  and 
consequently,  will  remain  sharp  for  some  time.  It  is  simply 
an  adaptation  of  the  point  a  draftsman  puts  on  his  pencil 
for  drawing  lines,  and  practically  all  the  work  for  which 
hermaphrodite  calipers  are  used  can  be  performed  with  this 
wedge-shaped  end.  Donald  A.  Hampson 

Mlddletbwn,  N.  Y. 


it  is  laid  aside.  Any  part  of  the  handle  may  be  used  as  a 
burnisher  to  polish  the  drawing  paper  after  erasing  part  of  a 
sketch.  It  Is  often  necessary  to  do  considerable  erasing  in 
a  certain  part  of  the  drawing,  and  then  the  work  does  not  look 
neat  and  gets  soiled  easily.  In  such  casos,  the  paper  may  be 
given  a  smooth  clean  polish  with  this  burnisher,  which  will 
sot  leave  a  mark  on  the  paper  or  soil  it. 

Jul  AM)  Tool  Designer 


666 


MACHINEKY 


April,  lyiU 


HOW  AND  WHY 


A  DEPARTMENT  INTENDED   TO   CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST 
Give  details  and  name  and  address.     The  latter  are  for  our  o\pn   convenience 
,     and  wiU  not  be  published 

BELTING    ON    PULLEYS    WITH    AXES    AT    AN    ANGLE 

C.  J.  N. — How  can  the  belt  be  kept  on  the  pulley  steps  on 
the  line-shaft  and  on  the  machine  in  the  following  case?  A 
line-shaft  has  a  three-step  cone-pulley  over  which  a  belt  runs 
on  another  three-step  cone-pulley  on  a  hand  screw  machine. 
The  machine  is  not  directly  under  the  line-shaft,  but  about 
two  feet  in  front  of  it.  Furthermore,  it  is  not  in  line  with 
the  line-shaft,  but  makes  an  angle  of  about  ten  degrees  with 
it.  I  have  had  trouble  keeping  a  belt  on  the  pulleys,  and 
would  like  to  know  how  to  do  it  without  the  use  of  idlers,  and 
without  changing  the  relative  position  of  the  machine  with 
the  line-shaft. 

A. — The  first  suggestion  in  reply  to  this  question  would 
be  to  provide  the  steps  of  both  cone-pulleys  with  considerable 
crown.  The  crowning  would  tend  to  keep  the  belt  in  posi- 
tion on  the  cone-pulley  steps,  provided  the  center  distance 
between  the  cone-pulleys  is  reasonably  large  and  the  belt  not 
too  wide.  The  usual  rule  for  setting  pulleys  which  are  at  an 
angle,  which  was  given  in  the  May,  1909,  issue  of  Machinery 
in  the  "How  and  Why"  department,  does  not,  of  course,  apply 

to  three-step  cone-pulleys,  as  it 
is  impossible  to  set  more  than 
the  middle  steps  In  accordance 
with  those  directions;  and  even 
this  rule  is  applicable  only 
when  the  drive  is  in  one  direc- 
tion. In  the  case  of  a  hand 
screw  machine,  the  spindle 
would  be  reversed,  so  that  if  the 
machine  were  directly  beneath 
the  line-shaft,  it  would  be  neces- 
sary to  set  the  middle  step  of  the 
cone-pulley  on  the  machine  di- 
rectly beneath  the  middle  step  of 
the  cone-pulley  on  the  line-shaft. 
In  this  way  when  the  center  dis- 
tance between  the  cone-pulleys  is 
not  too  short,  placing  the  belt  on 
the  outside  steps  on  either  side 
of  the  middle  steps  would  not 
be  likely  to  cause  any  trouble. 
When  the  machine  is  moved 
in  relation  to  the  line-shaft 
either  forward  or  backward,  if 
the  same  relationship  between 
the  pulleys  is  maintained  as  that 

Diagram  for  Bel,  Problem  ^^^^^      ^^.^j.^      ^j^^^^      ^^^      ^^^^_ 

pulley  Is  directly  beneath  the  other,  the  belts  should  run  as 
well  on  the  pulleys  in  this  case  as  in  the  former.  In  order 
to  maintain  this  relationship,  however,  the  machine  would 
have  to  be  tipped  at  a  slight  angle,  that  end  of  the  machine 
being  elevated,  which  is  further  away  from  the  line-shaft 
after  the  machine  has  been  moved.  To  illustrate  this  and 
also  to  find  the  means  for  calculating  the  amount  that  the  ma- 
chine would  have  to  be  tipped  from  the  horizontal  plane,  the 
accompanying  diagram  has  been  drawn.  In  the  upper  part 
of  the  diagram,  line  KL  is  the  center  line  of  the  line-shaft 
and  line  AB  indicates  the  axis  of  the  machine  when  Its  cone- 
pulley  is  placed  directly  beneath  a  cone-pulley  on  the  line- 
shaft.  In  the  lower  part  of  the  diagram  is  shown  an  eleva- 
tion where  H  is  the  line-shaft,  and  CD  the  projection  of  the 
axis  AB  of  the  machine.  Now.  when  we  move  the  machine  in 
front  of  the  line-shaft,  in  order  to  maintain  the  same  relation 
between  the  pulley  on  the  machine  and  the  pulley  on  the  line- 
shaft,  we  must  conceive  of  the  lower  cone  and  shaft  as  swung 
like  a  pendulum  to  a  position  in  front  of  the  line-shaft  so  that 
line  HM  occupies  the  position  HN.  This,  however,  will  throw 
the  axis  of  the  machine  at  an  angle  with  the  horizontal  plane, 
the  angle  being  such  that  the  line  CD  will  occupy  the  position 
EF.  To  calculate  the  amount  that  the  tailstock  end  would 
have  to  be  raised  in  this  case,  assume  that  a  is  the  angle 
which  the  axis  of  the  machine  makes   with  the  axis  of  the 
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line-shaft.  In  the  diagram  this  angle  is  shown  exaggerated, 
in  order  to  more  plainly  illustrate  the  principle  involved. 
Let  b  be  the  distance  between  the  line-shaft  and  the  center  of 
the  cone-pulleys  on  the  machine,  a  the  distance  which  the 
machine  is  moved  forward  in  relation  to  the  line-shaft,  and  I 
the  length  of  the  bed  of  the  machine. 

Now   the   length   CD   or  the  projected  length  of  the  bed  of 

a 
the  machine  equals  /  X  sin  a.     Further  sin  j3^ — . 

b 

Line  FE.  of  course,  equals  line  CD.  both  being  projections 
of  the  length  of  the  machine  bed  on  the  same  plane.  Thus 
FE  =  I  X  sin  a.  Line  FG  indicates  the  amount  that  the 
tailstock  end  of  the  machine  should  be  raised  relative  to  the 
headstock  end  in  order  to  preserve  the  relative  position  of 
the  cone-pulleys.     Angle  FEG  =  p. 

a         o  X  ?  X  sin  a 

Hence,    FG^FB  X  sin /3  =  Z  X  sin  o   X — ^ 

6  6 

Hence,  if  the  distance  between  the  line-shaft  and  the  pulley 
on  the  machine,  the  distance  that  the  machine  is  moved  in 
front  of  the  line-shaft,  the  length  of  the  machine  bed,  and 
the  angle  between  the  aSis  of  the  machine  and  the  line-shaft, 
are  known,  the  formula  above  gives  us  the  amount  to  raise 
one  end  of  the  machine  to  preserve  the  relationship  between 
the  cone-pulleys.  If  the  belt  runs  properly  when  the  machine 
is  set  directly  beneath  the  line-shaft,  it  should  run  as  satis- 
factorily when  the  machine  is  set  in  the  manner  described  in 
front  of  the  line-shaft. 

As  an  example,  assume  that  a  =  2  feet,  6  i=  8  feet,  I  =  6 
feet,  and  a  =  10  degrees.    Then: 

2  X  6  X  sin  10° 

FG  = =  1.5  X  sin  10°  =0.261  foot,  or 

S 

0.261  X  12^3%  inches,  about.  This  is  the  amount  that,  in 
this  case,  the  tailstock  end  of  the  machine  should  be  elevated 
above  the  headstock  end. 


NEW    GERMAN    TARIFF    RATES    ON    MACHINERY 

According  to  the  new  agreement  between  Germany  and  the 
United  States,  American  metal  and  w-ood-working  machinery 
may  be  imported  into  Germany  at  a  considerably  lower  rate 
of  duty  than  heretofore.  Instead  of  the  general  or  maximum 
rate  being  imposed,  the  minimum  rates  will  apply.  The  old 
rate  of  duty  on  machines  or  tools  weighing  550  pounds  (250 
kilograms)  or  less,  was  $4.76  (20  marks)  per  each  220  pounds 
(100  kilograms).  The  new  rate  is  $2.86  (12  marks).  For 
weights  over  550  pounds,  and  up  to  2.200  pounds  the  old  rate 
was  $2.86  (12  marks)  per  220  pounds.  The  new  rate  is  $1.91 
(8  marks).  When  over  2,200  pounds,  up  to  6.600  pounds,  the 
old  rate  per  220  pounds  was  $1.91  (8  marks),  and  the  new 
rate  is  $1.43  (6  marks).  For  weights  between  6,600  and  22,000 
pounds  the  old  rate  was  $1.43,  while  the  new  rate  is  $1.19. 
For  machinery  heavier  than  22,000  pounds  the  old  rate  of 
$0.95  per  220  pounds  is  unchanged. 

*     *     * 

The  Swedish  Institution  Jarnlcontoret.  i-epresenting  the 
Association  of  Swedish  Iron  Manufacturers,  has  decided  to 
build  an  electric  blast  furnace  at  Trollhattan  for  experimental 
purposes.  An  electric  blast  furnace  has  been  in  use  for  some 
time  at  Grangesberg  in  Sweden,  but  the  efficiency  of  this  fur- 
nace with  electricity  generated  by  a  hydro-electric  plant  has 
so  far  reached  only  58  per  cent,  while  in  the  ordinary  blast 
furnace  the  efficiency  can  be  raised  to  SO  per  cent.  It  is  ex- 
pected, however,  that  the  new  furnace  will  materially  reduce 
the  loss  through  various  alterations  in  the  construction. 
Should  the  experimental  working  prove  successful,  a  consid- 
erable portion  of  the  water  power  owned  by  the  government 
In  the  northern  part  of  the  country,  in  the  vicinity  of  the 
large  iron  deposits,  might  be  exploited  in  the  production  of 
pig  iron  by  the  electric  process.  As  a  matter  of  fact,  the 
possibilities  of  developing  a  large  Iron  industry  in  the  north- 
ern part  of  Sweden  is  entirely  dependent  upon  the  success 
of  the  electric  process,  as  this  eliminates  the  coal  otherwise 
required. 


NEW   MACHINERY  AND   TOOLS 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR  THE  MACHINE   SHOP 


LB  BLOND  HEAVY  DUTY  MANUFACTURING 
LATHE 

In  the  September,  1909,  numbor  of  Maciiineiiv,  we  illus- 
trated and  described  a  heavy  duty  engine  lathe,  designed  and 
built  on  original  lines  by  the  R.  K.  Le  Blond  Machine  Tool  Co., 
4609  Eastern  Ave.,  Cincinnati,  0.   We  herewith  illustrate  a  fur- 


Fig.  I.    The  LeBlond  Heavy  Duty  Lathe,  with  Geared  Head  and  Multipli 

ther  modiflcation  of  this  design  of  lathe,  especially  adapted 
to  manufacturing  operations.  The  special  features  in  this  case 
are  a  geared  headstock  of  unusually  direct  and  durable  con- 
struction, and  a  multiple  stop  arrangement  for  both  cross  and 
longitudinal  feeds.  The  accompanying  engravings  illustrate 
these  mechanisms  very  clearly. 

Pig.  1  shows  a  general  view  of  a  21-inch  lathe  of  this  type, 
fitted  with  oil  pan,  pump,  plain  rest  and  plain  geared  feed. 
The  ruggedness  of  the  machine  is  plainly  shown.  The  con- 
venience of  the  hand  levers  for  controlling  the  speeds  and 
feeds,  and  the  complete  guarding  of  the  gear  mechanism, 
should  also  be  noted.  Fig.  2  shows  an  end  view  of  the  head- 
stocli,  while  Fig.  3  is  from  a  photograph  taken  looking  directly 
down  into  the  mechanism,  with  the  cover  removed.  This  lat- 
ter engraving  shows  the  drive  to  the  best  advantage. 

Driving  pulley  A  runs  at  constant  speed,  and  may  be  di- 
rectly belted  to  the  countershaft  if  desired,  as  it  is  connected 
with  the  driving  shaft  through  a  powerful  friction  clutch.  This 
is  controlled  by  lever  B,  and  operated  by  the  shifting  rod 
shown  extending  over  the  machine  in  Figs.  1  and  2,  an  ar- 
rangement which  has  become  deservedly  popular  for  geared 
head  lathes.  This  clutch  for  connecting  and  disconnecting 
the  driving  pulley  A,  is  also  provided  with  a  brake  mechanism 
which  goes  into  operation  when  the  power  is  thrown  off,  thus 
bringing  the  lathe  spindle  instantly  to  a  stop  and  avoiding 
loss  of  time  in  taking  measurements  or  changing  work. 

Gears  /)  and  E  on  shaft  C  are  mounted  on  a  sleeve,  which  may 
be  shifted  longitudinally  so  that  D  meshes  with  gear  H.  or  E 
with  gear  F  as  shown  in  Fig.  3.  /''  and  H  are  keyed  to  inter- 
mediate shaft  G,  which  carries  a  second  sliding  sleeve  on 
which  gears  M,  N  and  0  are  mounted.  This  sleeve  may  be 
shifted  to  three  positions,  so  that  M  may  engage  with  gear  P 
as  in  the  case  shown,  N  with  S,  or  0  with  T.  Gears  P,  S  and 
T,  as  well  as  Z,  are  mounted  on  a  third  sleeve  which  revolves 
loosely  on  the  spiTidlo  H  of  the  latho,  but  has  no  end  move- 
ment. Gear  /  is  connected  under  the  siiindle  through  back- 
gearing    with    main    driving    gear    Y.    one    back    gear    being 


shown  at  (?.  The  spindle  may  be  clutched  to  either  T  or  Y  by 
means  of  clutch  X,  which  furnishes  a  friction  back-gear  con- 
trol. 

These  combinations,  it  will  bo  seen,  give  twelve  changes  of 
speed— two  by  the  shifting  of  D  and  K,  multii>lied  to  six  by 
the  shifting  of  M,  N  and  O,  and  again  doubled  to  make  twelve 
by  the  operation  of  the  back  gears.     The  controlling  levers 

for  these  twelve  changes  are 
shown  at  U,  K  and  W.  Lever 
U.  through  the  operation  of 
segment  gears  and  rockshaft 
V  shifts  M,  N  and  0;  lever 
K,  also  through  segment  gears 
and  rockshaft  L,  shifts  D 
and  E;  while  lever  W  controls 
the  friction  back-gear  clutch 
at  X. 

The  headstock  casting  itself 
will  be  seen  to  be  of  closed 
box  construction,  braced  with 
cross-ribs.  It  forms  a  reservoir 
for  a  bath  of  oil  in  which  the 
gears  run  constantly,  with  obvi- 
ous advantages  in  the  way  of 
reduction  of  wear.  Oil  gages 
are  provided  for  determining 
the  height  of  the  oil.  The  mak- 
ers call  attention  to  the  sim- 
plicity and  durability  of  this 
geared  head.  The  changes  are 
all  made  through  sliding  gears, 
and  the  drive  in  every  case  is 
in  straight  lines.  The  number 
e  Cross  and  Longitudinal  Stops  of  parts  has  been  reduced  to  a 


Pig.  2.    End  Vie'W  of  Headstock,  showiiitr  aiinplo  Feed  Change  Mechanism 

minimum.  The  twelve  speed  changes  are  carefully  calculated, 
and  cover  the  proper  range  for  which  each  size  of  lathe  is  de- 
signed. Each  gear  is  made  of  the  material  suited  to  Its  pecu- 
liar requirements,  and  in  no  case  are  two  soft  steel  gears  run 
together.  The  sliding  gears  have  rounded  teeth,  permitting 
easy  engagc-niont. 

The  spindle  of  (he  machine  Is  of  unusual  size,  and  is  made 
from  a  high  carbon  hammered  steel  forging.     It  is  finished  to 
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size  by  grinding,  great  care  being  taken  to  bring  it  close  to 
standard  gage.  The  front  spindle  bearing  is  hardened  and 
ground,  and  runs  in  a  cast-iron  box  of  special  close-grained 
material.  The  particular  design  is  somewhat  expensive,  but 
has  been  found  to  give  the  best  results  under  severe  strains  at 
high  speeds — these  being  the  conditions  under  which  the  lathe 
is  expected  to  operate  when  using  tools  of  modern  steels. 
This  combination  of  materials  for  the  main  bearings  should 
not  be  confused  with  the  more  common  combination  of  soft 
steel  spindles  running  on  cast  iron.  The  bearing  is  lubricated 
by  generous  oil  wells,  through  felt  pads  which  filter  the  oil 
and  supply  it  slowly  but  continuously  to  the  wearing  surfaces. 

Besides  the  provision  of  a  quickly  changed,  powerful  and 
simple  drive,  as  just  described,  the  machine  has  been  specially 
adapted  to  manufacturing  by  the  provision  of  an  elaborate  but 
simple  system  of  stops,  for  both  cross  and  longitudinal  feeds. 
The  cross-feed  stops  are  of  the  positive  type  and  are  best  seen 
in  Pig.  4.  A  four-faced  stop  bar  is  used,  as  shown,  extending 
across  the  carriage  from  front  to  back.  On  each  face  of  this 
stop  bar  is  adjustably  mounted  a  stop,  as  shown;  these  stops 
may  be  set  to  give  different  depths  of  cut  for  different  diam- 
eters. The  bar  is  rotated  to  bring  one  stop  after  another  in 
line  with  the  abutment  on  the  tool-slide,  by  means  of  the 
knurled  handle  shown  at  the  front.  The  stop-bar  could  doubt- 
less be  provided  with  more  than  four  faces,  if  required  for 
complicated  work. 

The  longitudinal  stops,  as  shown  best  in  Fig.  1,  are  adjust- 
ably mounted  in  a  T-slot  in  a  long  cast-iron  bracket,  rigidly 
mounted  on  the  bed.  When  the  trip  lever  on  the  apron  strikes 
one  of  these  longitudinal  stop  dogs,  a  square  tooth  clutch  on 
the  feed  drive  of  the  apron  is  disengaged,  thus  stopping  the 
feed.  Raising  the  trip  lever,  re-engages  the  clutch  and  the 
feed  is  automatically  thrown  back  into  action  again,  until  the 
next  stop  is  reached.  This  operation  may  be  repeated  as  many 
times  as  there  are  shoulders  on  the  work  at  hand.  These 
rigidly-mounted  dogs  also  form  positive  stops,  permitting  the 
duplieation  of  shoulder  distances  with  ^great  accuracy.     The 
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Top  View  of  Headstock  ^rith  Cover  Removed,  3ho^villg 
Speed  Change  Connections 


trip  lever  is  of  such  shape  that  it  rides  over  the  dogs  when  the 
carriage  is  being  returned,  making  it  unnecessary  for  the 
operator  to  give  the  mechanism  any  further  attention. 

The  usefulness  of  this  combination  of  cross  and  longitudinal 
stops  will  be  readily  appreciated.  With  four  dogs  for  each 
movement  it  is  possible,  for  instance,  to  rough  out  with  a 
single  tool  a  lot  of  similar  pieces,  each  of  which  has  four 
different  shoulders  to  be  turned  to  the  proper  diameter  and 
length  of  cut.  The  tool  is  set  to  the  diameter  indicated  by  the 
first  cross-slide  stop,  is  fed  up  to  the  first  longitudinal  dog, 
and  stops.  The  tool  is  drawn  back,  the  cross  feed  stop  bar  is 
tuined,  and  the  tool  is  fed  down  to  the  second  stop  for  the 
second  diameter.  The  feed  lever  on  the  apron  is  raised,  allow- 
ing the  carriage  to  feed  forward  to  the  next  longitudinal  stop 
and  so  on.  Overhanging  parts  are  avoided,  so  that  diameters 
can  be  duplicated  with  great  surety.  The  whole  construction 
Is    very    rigid.       The    mechanisms    are    simple    in    construc- 


tion, and  when  not  required,  can  be  quickly  set  so  that  they 
do  not  interfere  in  any  way  with  the  movements  of  the  lathe. 
These  features  should  be  appreciated  in  manufacturing  work. 
The  other  improvements  in  this  design  of  lathe  were  de- 
scribed in  connection  with  the  article  of  September,  1909. 
They  included  a  novel  design  of  ways,  intended  to  give  the 
advantages  offered  by  both  the  English  and  American  types;  a 
double-walled  apron;  and  an  improved  quick-change  gear-feed 
device,  which  will  also  be  furnished  with  these  manufacturer's 
lathes  if  desired.  The  arrangement  shown  provides  eight 
changes  of  feed,  ranging  from  0.0045  to  0.100  inch  per  revolu- 
tion of  the  spindle.  Of  these,  four  changes  are  obtained  by 
gearing  in  the  feed-box,  while  a  further  fast  and  slow  change 


Fig.  4.    Multiple  Cross  Feed  Stops  mounted  on  Carriage 

is  given  by  shifting  the  intermediate  gear  shown  in  Fig.  2, 
from  the  large  gear  to  the  pinion  shown  on  the  headstock 
stud. 

In  connection  with  this  design,  it  will  also  be  remembered 
that  the  headstock  is  set  two  inches  back  of  the  center  line 
of  the  bed,  making  it  possible  to  turn  the  full  swing  of  the 
lathe  without  any  overhang  of  the  tools  beyond  the  ways. 
The  stiff  construction  of  the  tailstock,  as  well  as  of  the  other 
structural  members  of  the  machine  should  also  be  noticed. 

This  manufacturer's  lathe  is  built  in  seven  sizes,  17,  19,  21, 
25,  27,  30  and  33  inches  sw-ing,  respectively.  It  should  be 
especially  useful  for  the  duplication  of  shafts  and  other  work 
having  one  or  more  shoulders. 


IMPROVED  TABLE    SUPPORT    AND  FEED    FOB 
QUEEN  CITY  SHAPERS 

In  Fig.  1  is  shown  an  example  of  the  line  of  shapers  made 
by  the  Queen  City  Machine  Tool  Co.,  Cincinnati,  0.  This 
design  incorporates  two  Improvements  which  are  plainly 
shown  in  the  engraving.  One  of  these  is  outboard  sup- 
port for  the  table,  which  controls  the  table  rigidly,  yet  per- 
mits it  to  feed  with  the  utmost  freedom  even  when  the  base 
of  the  machine  is  distorted  in  clamping  to  the  floor.  The 
other  improvement  relates  to  the  feed,  and  provides  unusual 
conveniences  in  the  matter  of  the  making  of  changes  in  rate 
and  direction  while  the  machine  is  in  operation. 

The  outer  edge  of  the  table  is  supported,  as  shown,  by  a 
projecting  lip,  which  bears  in  a  horizontal  gibbed  slide,  ver- 
tically adjustable  on  the  standard  bolted  to  the  base.  This 
vertical  adjustment  covers  the  full  vertical  movement  of  the 
table,  so  that  the  support  may  be  used  at  all  times.  The 
slide  is  provided  with  a  gib,  so  that  the  bearing  of  the  table 
will  be  at  all  times  closely  controlled,  and  yet  be  free  to 
feed  horizontally.  Owing  to  the  length  of  the  slide  the  bear- 
ing surface  on  the  lip  is  at  all  times  protected  from  chips, 
giving  a  durable  surface  which  does  not  require  to  be  con- 
stantly cleaned.  This  length  of  slide  also  furnishes  full 
support  at  extreme  adjustment   in  either  direction. 
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The  same  wrench  that  loosens  the  straps  for  binding  the 
cross-rail  to  the  face  of  the  column,  loosens  the  slide  support 
In  the  standard  at  the  front  of  the  table,  allowing  the  slide 
to  move  freely  with  the  vertical  adjustment.  Since  only 
two  screws  are  used  for  the  damping  of  the  slide  to  the 
bracket,  this  adjustment  is  sell'-alignlng.  Even  though  the 
base  of  the  machine  may  be  badly  twisted  out  of  shape  from 
being  clamped  down  unevenly,  the  slide  will  always  be  true 
with  the  lip  on  the  edge  of  the  table,  as  its  alignment  is  de- 
termined entirely  by  that  iip. 

The  improved  feed  is  shown  in  a  close  on  view  in  Fig.  2, 
and  in  detail  in  Fig.  a.  The  cross-rail  is  at  A  and  the  cross- 
feed  screw  at  B.  This  latter  is  connected  by  gearing,  as 
shown,  with  sleeve  F,  which  revolves  loosely  on  stud  C.  The 
power  feed,  is  received  from  the  cranltshaft  by  a  mechanism 
which  operates  in  the  usual  manner,  on  ratchet-wheel  D.  One 
of  the  points  of  Improvement  is  the  provision  of  a  friction 
washer  E  between  D  and  the  collar  on  F,  to  permit  this 
ratchet  to  slip  on  the  sleeve  whenever  excessive  resistance 
Is  met  with  in  the  feeding  of  the  table  on  the  cross-rail.  This 
nialves  the  feed  fooi-proof,  providing  enough  power  for  legiti- 
mate purposes,  but  not  enough  to  breali  any  of  the'  parts  in 
case  the  workman  feeds  during  the  cut  or  allows  the  saddle 
nut  to  strike  against  the  rail  at  either  end.     It  is  preferable 


Pig.  1.    A  Shaper  w-lth  Self-aliirning  Outward  Support  for  Table,  and 
Quick-change  Feed  Mechanism 

to  the  design  in  which  the  friction  is  placed  on  the  feed  rod 
Itself,  because  it  is  not  affected  by  the  vertical  adjustment  of 
the  rail,  and  is  entirely  automatic. 

The  control  of  the  feed  change  is  unusual.  In  place  of  the 
regulation  slotted  adjustable  crank  disk,  a  simple  revolving 
plate  is  used,  shown  at  M.  which  is  geared  with  the  main 
shaft  0  of  the  shaper.  This  is  mounted  in  a  swinging  case 
which  is  connected  with  the  cross-rail  by  distance  rod  H, 
so  that  the  mechanism  is  unaffected  by  the  vertical  adjust- 
ment of  the  work-table.  Feed-rod  K  is  pivoted  to  the  revolv- 
ing plate  M,  by  a  latch  whose  lever  is  shown  at  L.  By  raising 
this  latch  the  pin  is  withdrawn  from  the  hole  in  revolving 
disk  M,  though  it  is  stlii  supported  by  a  loose  outer  cover 
disk  mounted  on  the  same  center.  The  continuous  revolu- 
tion of  M  brings  a  second  pivot  hole  N  under  tlie  latch,  which 
then  drops  in.  This  evidently  causes  the  feed  to  take  place 
on  the  opposite  end  of  the  stroke.  Thus,  whenever  it  Is  de- 
sired to  change  the  time  of  feeding  from  one  end  of  the 
stroke  to  the  other,  the  latch  L  is  quickly  pressed  and  re- 
leased, when  the  pin  will  automatically  change  its  position 
from  one  side  of  the  disk  M  to  the  other,  producing  the 
desired  effect. 

Feed-rod  E,  as  shown,  operates  a  swinging  arm  carrying 
latch  ,/.  which  may  be  turned  to  face  in  one  direction  or  the 
other,  dipendlng  on  which  direction  it  is  desired  to  feed  the 
table  A  new  method  of  varying  the  rate  of  feed  Is  em- 
ploytd.     Instead   of   doing  this   by  varying   the   arc   through 


which  latch  J  swings,  the  movement  of  tliis  part  remains 
unchanged,  but  it  is  allowed  to  pick  up  more  or  less  teeth  of 
the  ratchet  through  the  action  of  cam  O.  This  is  cut  away 
for  part  of  its  length,  as  shown,  to  permit  the  latch  to  engage 
with  the  ratchet.  It  may  be  so  adjusted,  however,  that  it 
will  raise  the  latch  for  a  less  or  greater  number  of  teeth,  or 
indeed  for  the  entire  portion  of  the  stroke,  through  the 
action  of  Its  cam  surfaces  on  the  pin  shown  projecting  from 
the  side  of  the  latch,  and  most  plainly  seen  in  Fig.  2.     Thus, 


Fijr.  2.    Near  View  of  Feed  Mechanism 

by  adjusting  this  cam  to  different  angular  positions,  it  is 
possible  to  have  from  1  to  16  teeth  of  movement  at  each 
stroke  of  the  ram.  When  adjusted,  it  may  be  locked  by  means 
of  the  nut  shown. 

This  teed  mechanism  gives  16  changes,  varying  from  1/64 
to  %  Inch  stroke  on  the  24-inch  machine,  which  is  here  shown. 
Thus  from  zero  to  full  feed  or  reverse,  or  to  and  from  any 
number  of  notches  in  either  direction,  can  be  made  Instantly 
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Pig.  3. 


Details  of  Arrangement  for  quickly  altering  Bate.  Direction 
and  Time  of  Feeding 


and  with  precision  while  the  machine  is  running.  It  is  the 
makers'  statement  that  changes  can  be  made  on  the  average 
in  one-llfth  of  the  time  required  with  llio  ordinary  design  of 
feed  change,  without  the  danger  to  the  tingei's  often  mot  with 
in  using  the  slotted  disk  arrangemeul. 
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BBAMAN    &   SMITH    VERTICAL    T'WO-SPINDLE 
CYLINDER  BORING  MACHINE 

The  accompanying  illustrations  show  a  two-spindle  verti- 
cal boring  machine  built  by  the  Beaman  &  Smith  Co.,  of 
Providence,  R.  I.  It  is  designed  particularly  for  boring  auto- 
mobile  cylinders   and   is   provided   with   special   facilities   for 


Fig.  1.    A  Vertical  Borla^  Machine,  having  a  Novel  and  Effective 
Spindle  Construction 

that  work,  though  it  will,  of  course,  prove  useful  for  similar 
operations  on   other  work. 

An  examination  of  Fig.  1  gives  the  impression  of  simplicity, 
rigidity  and  convenience  of  arrangement;  but  in  addition  to 
these  features  there  are  certain  important  improvements 
which  do  not  appear  on  casual  examination.  One  of  these  is 
the  table  adjustment,  which  facilitates  the  setting  up  of  the 
work  at  one  end  of  the  table  while  the  boring  is  in  progress 
at  the  other.  It  also  furnishes  means  for  shifting  the  table  to 
either  of  two  positions  at  each  end,  as  it  is  intended  that  two 
cylinders  of  a  block  of  four  shall  be  bored  at  a  time,  whether 
those  four  be  in  a  single  casting  or  in  two  double  castings. 
The  convenience  of  the  automatic  feed  and  the  power  quick 
return,  each  of  which  is  provided  with  automatic  stop,  should 
also  be  noted.  Special  attention  is  called,  however,  to  the 
construction  of  the  spindle  and  the  spindle  drive,  which  is 
entirely  new  so  far  as  we  know.  This  improved  design  gives 
piomise  of  unusual  effectiveness  in  the  work  for  which  it  Is 
intended. 

First,  as  to  the  general  construction  of  the  machine:  The 
base  is  of  T-shape  with  long  ways  in  front,  along  which  the 
work  table  is  adjusted  to  bring  the  work  into  position  under 
the  spindle.  To  the  rear  extension  of  the  base  is  bolted  a 
heavy  column,  on  the  face  of  which  the  double  spindle-head 
Is  gibbed  for  its  vertical  feed.  This  head  has  the  spindles 
set  to  a  fixed  center  distance,  but  changes  in  this  center  dis- 
tance could  doubtless  be  made,  if  required,  without  radical 
alterations   in   the   rest   of  the   machine.     Such   a   change,   of 


course,  would  only  need  to  be  made  for  more  than  two  cylin- 
ders cast  €71  hloc.  For  single  or  double  cylinder  castings, 
the  work  itself  is  adjusted  on  the  table. 

In  regard  to  the  construction  of  the  spindle  head  and 
spindle,  it  will  be  seen,  first,  that  a  principle  used  on  all 
similar  machines  of  the  same  make  has  been  followed — 
namely,  that  of  extending  the  sliding  surfaces  of  the  head 
forward  (or  downward  in  the  case  of  a  vertical  machine  like 
this)  to  or  beyond  the  cutting  edges  on  the  spindle.  We 
have  referred  to  this  previously;  see.  for  instance,  the  de- 
scription of  the  duplex  horizontal  boring  machine  in  the 
October,  190S,  number  of  Machinery.  This  arrangement 
gives  a  stiffness  of  support  to  the  cutting  edges  which  would 
otherwise  be  impossible.  To  express  it  in  colloquial  lan- 
guage, the  cutting  edges  have  no  "leverage"  on  the  slide, 
and  the  freedom  necessary  for  the  oil  between  the  sliding 
surfaces  is  not  multiplied  so  as  to  permit  destructive  vibra- 
tion at  the  tool  point.  The  cutting  edges  have  a  support  on 
the  face  of  the  column  directly  in  back  of  them  on  a  vertical 
machine,  or  directly  under  them  on  a  horizontal  machine. 
This  also  avoids  excessive  wear  at  the  forward  end  of  the 
slide. 

This  same  idea  of  directness  of  support  has  been  still 
further  carried  cut  in  this  machine  in  an  important  improve- 
ment clearly  shown  in  Fig.  2.  Instead  of  having  the  spin- 
dle solid,  revolving  in  bearings  in  the  sliding  head,  it  is  made 
in  the  form  of  a  hollow  sleeve  as  shown  at  A;  provided  with 
bronze  liners  BB.  and  revolving  on  a  stationary  spindle 
stud  C.  which  is  firmly  clamped  into  the  bearing  head  as 
shown  in  Fig.  1. 

The  spindle  sleeve  A  is  held  from  dropping  off  by  its  at- 
tachment to  driving  gear  D.  This  latter  is  supported  by  a 
ball  thrust  bearing  E.  resting  on  the  shield  or  gear  guard  F. 
seen  also  in  Fig.  1.  The  thrust  of  the  cut  is  taken  directly 
between  the  nose  of  the  spindle  H  and  the  end  of  stud  C, 
through  the  ball  bearing  G.  Adjustment  for  removing  the 
end  play  is  made  by  drawing  up  gear  guard  F  by  screws  pro- 
vided for  the  purpose  as  shown  in  Fig.  3.  This  raises  driv- 
ing gear  D  and  with  it  spindle  sleeve  A.  leaving  the  proper 
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Fig.  2.    Sectional  View  of  Spindle  Sleeve  on   Statlonarj-  Stem  ;  also 
shows  Cutter  Heads  used  for  Cyhader  Boring 

amount  of  play  for  thrust  bearing  G.  The  two  spindles 
have  each  their  separate  driving  gears  D,  and  are  each 
driven  from  the  same  pinion  on  the  lower  end  of  shaft  J, 
which  is  connected  by  the  gearing  shown,  with  the  three- 
step  driving  cone  K. 
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The  advantages  of  this  splndlo  design,  tor  which  patent 
ts  pending,  are  obvious.  It  permits  boring  with  an  over- 
hanging spindle  whieh  has  no  overhang  to  speak  paradoxi- 
cally. By  making  it  in  the  form  of  a  sleeve,  and  giving  It 
an  internal  bearing,  this  bearing  Is  brought  close  up  to  the 
euttin.i;  point,  so  that  the  necessary  freedom  for  lubrication 
Is  not  multiplied  at  the  cutting  point,  thus  carrying  out  the 
advantages  of  the  extended  slide  construction  previously  de- 
scribed. It  would  be  difficult  to  imagine  a  more  satisfactory 
construction  for  work  of  this  kind.     It  should  also  be  noted 
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Fig,  3.    Front  Elevation,  showing  Feed   and   Drive  Connectlona.  and   Arrange- 
ment of  Table  Setting  for  Changing  Work  while  Machine  is  in  Operation 

that  the  arrangement  permits  the  use  of  driving  gears  of 
large  diameter,  connected  with  the  spindle  close  up  to  the 
■work,  so  that  the  power  is  led  to  the  cutting  point  by  the 
■most  rigid  and  direct  means. 

As  stated,  power  down  feed  and  power  quick  return  for  the 
spindle  head  are  provided.  These  movements  are  controlled 
'by  lever  L  (see  Fig.  3),  whieh  operates  a  clutch  conriectlng 
•either  slow  feed  worm-wheel  M  or  rapid  traverse  gear  2^ 
with  the  feed  screw  driving  shaft.  Rod  0  is  provided  .with 
•dogs  operating  automatic  stops  for  both  the  upward  and 
■downward  movements.  Handwheel  P  may  be  thrown  in  or 
■out  of  engagement  by  means  of  lever  Q  for  giving  a  fine  hand 
movement  for  facing,  etc.  Thirteen  changes  of  speed  are 
provided,  controlled  by  a  change  gear  box  not  plainly  shown 
In  any  of  the  engravings.  The  boring  head  is  counterbal- 
anced,   making    hand    and    power    manipulation    easy. 

The  work-table  is  shifted  to  different  positions  along  the 
bed  by  the  large  pilot  wheel  R,  which  operates  a  rack  and 
pinion  movement.  The  various  positions  for  lining  up  the 
■boring  spindles  with  the  work  are  located  by  templets  8S, 
having  slots  which  Ut  a  tongue  on  latch  T.  By  this  means, 
as  explained,  the  table  is  shifted  and  located  when  moving 
from  one  pair  of  a  set  of  four  cylinders  to  the  other,  or  when 
«hlftlng  the  table  for  nearly  its  full  length  in  moving  from 
a.  complete  set  of  cylinders  to  one  newly  clamped  in  place. 
These   arrangements   permit   the   changes   to   be    made   accur- 


ately without  measuring,  thus  reducing  tlie  idle  period  of 
the  machine  to  a  minimum,  keeping  It  constantly  employed 
in  actual  cutting.  Small  pilot  wheel  U  operates  a  clamp  for 
locking  the  table,  when  It  has  been  located  by  the  pilot  wheel 
and  latch. 

Fig.  2,  besides  showing  the  construction  of  the  spindle, 
illustrates  the  style  of  tools  used  and  the  order  of  op(;rations. 
The  roughing  tool  Is  shown  in  two  views  at  WW,  mounted 
ill  place  in  the  spindle  and  in  an  end  view.  It  will  be  seen 
to  have  two  boring  blades  held  in  place  by  set-screws, 
and  provided  with  adjustable  abutment  screws  at  the  back 
for  setting  them  out  to  the  right  diameter.  The  head  in 
which  they  are  held  is  screwed  onto  the  end  of  the  spindle 
nose  //,  on  a  1%-inch  lead,  triple,  right-hand  U.  S.  standaid 
thread,  and  Is  provided  with  a  hole  for  Inserting  a  bar  to 
permit  its  ready  removal  in  changing  tools.  On  the  ex- 
terior of  sleeve  A  is  clamped  the  split  ring  X  (which  may  be 
adjusted  to  any  required  position  on  the  sleeve),  which  carries 
blades  for  chamfering  the  outer  end  of  the  cylinder  as  shown. 
Finishing  head  Y  carries  six  inserted  blades  held  in  place 
by  screws  and  mounted  in  a  body  similar  to  that  provided  tor 
tool  W,  and  held  on  spindle  H  by  the  same  means. 

The  work  table  is  20  inches  wide  and  6  feet  long.  The 
spindles  will  be  spaced  to  any  distance  required  for  special 
work,  and  the  improved  construction  readily  allows  the  spin- 
dles and  spindle  studs  to  be  made  of  a  size  which  will  best 
suit  the  wsrk  In  hand. 


tw:enty-four  inch  stockbridge  shaper 

The  accompanying  half-tone  illustration  shows  a  new  de- 
sign of  the  24-inch  shaper  built  by  the  Stockbridge  Machine 
Co.,  Worcester,  Mass.  In  general,  the  previous  designs  of 
the  Stockbridge  shapers  have  been  followed,  but  some  Impor- 
tant changes  have  been  made  in  the  construction,  with  an 
idea  of  making  the  machine  simpler  and  stronger,  and  thus 
increasing  the  capacity  of  the  machine.  The  new  shaper  is 
more  powerful  than  the  previous  designs,  which  can  be  judged 
from  the  back-gear  ratio,  which  is  30  to  1.  Although  in- 
tended for  high  duty,  the  high  standard  of  accuracy  of  former 
designs  has  not  been  sacrificed,  but  this  feature  is  combined 
with  that  of  increased  power.  The  most  important  imtirove- 
ments  are  described  in  detail  in  the  following. 


Twenty-four  Inch  Shaper  built  by  tho  Stockbridge  Machine  Co.. 
Worcester,  Mass. 

In  iirevlous  designs  a  taper  packing  was  used  to  take  up 
the  wear  of  the  side  thrust  of  the  ram,  but  in  the  new  design 
a  solid  gib  is  used.  This  gib  is  bolted  to  the  column.  It  pre- 
sents a  solid  working  face  for  taking  the  side  pressure  of 
the  ram  when  taking  a  cut,  any  ■wear  of  the  gib  being  taken 
up  by  adjusting  screws  so  arranged  that  they  do  not  Inter- 
fere with  the  gib  being  solidly  bolted  to  the  column. 

The  cross-feed  mechanism  has  been  simplified  and  strength- 
ened.   The  feed  rod  is  autoiuatically  adjusted  to  any  position 
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of  the  bar,  and  without  changing  its  position,  the  table  can 
be  fed  in  either  direction  and  can  be  automatically  stopped 
at  either  end  of  the  required  feed. 

The  method  of  supporting  the  driving  cone  gives  exceptional 
rigidity.  The  cone  is  carried  on  a  sleeve  which  is  supported 
by  a  large  solf-oiling  bearing,  which  takes  the  strain  of  the 
driving  cone  off  the  driving  shaft,  and  permits  the  use  of  a 
very  large  bearing.  This,  in  connection  with  the  self-oiling 
feature,  eliminates  the  probability  of  the  box  becoming 
heated,  and  the  consequent  troubles  arising. 

The  direct  drive  is  in  the  ratio  of  6  to  1,  and  with  the 
hack-gears  in,  the  ratio  is  30  to  1,  as  mentioned.  The  cone 
drive  provides  for  eight  changes  of  speed  to  the  ram,  and 
the  range  in  strokes  obtainable  is  from  8  to  90  per  minute. 
The  change  gears  are  all  made  of  steel,  and  the  driving 
shafts  are  carried  through  on  both  sides  of  the  machine,  hav- 
ing a  bearing  at  both  ends.     If  a  gear-box  and  single-pulley 


The  oscillating  feature  of  the  machine  will  he  readily  under- 
stood from  Fig.  1.  The  wheel,  which  is  20  inches  in  diam- 
eter by  12  inches  wide,  is  carried  on  a  large  and  substantial 
spindle,  mounted  in  two  phosphor-lined  boxes  which  oscillate 
in  slides  mounted  on  the  cross  rail.  The  oscillation  is  con- 
tinuous, and  is  effected  by  the  crank  shown,  which  receives  its 
power  through  worm  gearing  from  a  shaft  on  the  upright, 
belted  to  the  countershaft.  The  crank  is  slotted  so  that  the 
width  of  oscillation  can  be  adjusted  to  suit  the  width  of 
work.  It  will  be  seen  that,  as  the  work  table  reciprocates 
back  and  forth  under  the  wheel,  the  latter  is  moved  back 
and  forth  over  the  work,  cutting  a  zig-zag  path.  As  the  work 
continues  to  reciprocate,  these  zig-zag  paths  overlap,  covering 
the  entire  surface  in  a  manner  which  removes  the  stock  at  a 
very  rapid  rate.  The  down  feed  is  effected  by  a  hand- 
wheel. 

The  machine  is  arranged  to  take  care  satisfactorily  of  the 
cooling  compound  used  for  such  work. 
This  compound  is  supplied  by  a  centri- 
fugal pump,  shown  on  the  floor  in  the 
rear  of  the  driving  pulley.  Guards,  re- 
turn spouts,  settling  tanks,  etc.,  are  pro- 
vided, as  required.  This  machine  grinds 
up  to  24  inches  wide,  18  inches  high  and 
10  feet  long.  In  the  particular  machine 
shown  the  height  is  special.  The  stand- 
ard height  takes  but  9  inches  under  the 
wheel,  but  will  be  made  to  grind  a  width 
of  from  15  to  30  inches  and  a  length  of 
from  4  to  12  feet. 

The    motor    driven    grinder    shown    in 
Fig.   2   is   known   by   the   makers  as   the 


Fig,  1.     OscUlatmg  Surface  Grinder  for  Rapid  Reduction 


drive  is  preferred  instead  of  the  cone  drive 
shown  on  the  machine  illustrated,  it  can  be 
supplied  and  attached  without  difficulty,  the 
parts  being  interchangeable.  In  common 
with  all  the  shapers  built  by  the  Stockbridge 
Machine  Co.  the  machine  is  equipped  with  the 
company's  patented  two-piece  crank  motion, 
which  provides  for  a  uniform  cutting  speed  the 
entire  length  of  the  cut,  as  well  as  a  quick 
return  motion. 

Some  of  the  principal  dimensions  of  the  new 
24-inch  shaper  are  as  follows:  maximum  length 
of  stroke,  24%  inches;  vertical  traverse  of 
table,  15  inches;  horizontal  traverse  of  table, 
30  inches;  size  of  top  of  table,  16  x  24  inches; 
length  of  ram  bearing  in  column,  36  inches; 
width  of  ram  bearing  in  column,  12  inches. 
The  countershaft  for  the  machine  runs  at  300  revolutions  per 
minute,  the  floor  space  required  is  102  x  52  inches,  and  the  net 
weight  4400  pounds. 


TWO  STYLES  OF  SPRINGFIELD  SURFACE 
GRINDERS 

The  engravings  illustrate  two  new  designs  of  surface  grind- 
ers, of  styles  that  have  been  built  for  some  time  by  the  mak- 
er (the  Springfield  Mfg.  Co.,  Bridgeport,  Conn.),  but  which 
have  recently  been  redesigned  throughout  to  bring  them  in 
line  with  modern  requirements  for  surface  work  with  the 
emery  wheel.  The  first  of  these,  shown  in  Fig.  1,  is  of  the 
"oscillating"  type.  The  second  is  a  motor-driven  machine 
built  on  the  lines  of  the  standard  metal  planer. 

The  oscillating  surface  grinder  is  the  No.  3  automatic  size, 
having  a  reversing  mechanism  and  other  parts  similar  to  the 
metal  planer,  with  table  driven  by  rack  and  gearing.  It  is 
also  made  with  a  screw  driven  table  if  the  customer  prefers. 


Pig.  2.    Plain  Type  Surface  Grinder  wlUi  Self-contained  Motor  Drive 

No.  2  automatic  planer  surfacer.  This  machine,  as  may  be 
seen,  has  the  original  feature  of  being  entirely  self-contained. 
The  motor  for  driving  the  wheel  is  mounted  directly  above 
it  on  the  saddle.  Proper  mechanical  means  are  provided  for 
keeping  the  belt  under  suitable  working  tension.  The  motor 
on  top  of  the  uprights  drives  the  platen  and  feeds.  This 
machine  also  is  neatly  arranged  to  take  care  of  the  cooling 
compound,  having  a  centrifugal  pump  operated  from  the  lower 
driving  shaft.  The  water  supply  tube  leads  directly  into  the 
wheel  case,  so  that  it  is  used  effectively  and  without  splash- 
ing. 

This  machine,  in  the  size  shown,  has  a  capacity  for  grind- 
ing work  8  feet  long  and  24  inches  wide.  It  is  also  made  in 
various  other  lengths,  ranging  as  may  be  required  from  4 
to  12  feet.  The  motor  driving  the  wheel  is  of  3  horsepower 
capacity,  while  that  for  operating  the  table  mechanism  is  2% 
horsepower.  Both  are  wired,  in  the  case  shown,  for  230 
volts.  The  emery  wheel  is  12  inches  diameter,  2  inches  face, 
and  has  a  2-inch  hole. 
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WATSON-STILLMAN  HYDRAULIC  BENDING 
MACHINES 

Two  iii'w  hydraulic  bending  machines  especially  adapted 
for  the  bciuling  of  large  pipe,  structural  sections,  automobile 
parts,  etc.,  have  recently  been  brought  out  by  the  Watson- 
StlUman  Co.,  1*»2  Fulton  St.,  New  York. 

The  smaller  machine,  shown  In  Fig.  1,  Is  capable  ot  exert- 
ing a  power  of  25  tons  with  a  hydraulic  operating  pressure 
of  2,200  pounds  per  square  Inch.  The  table  of  this  machine 
is  2  feet  by  3  feet  4  Inches,  and  Is  provided  with  IS  round 
holes  staggered  In  rows  as  indicated,  but  system- 
atically placed  with  regard  to  the  ram.  Round 
pins  of  3 Mi  inches  diameter  can  be  placed  in  the 
holes,  and  the  work  to  be  bent  may  be  further 
held  by  bolts  set  in  any  of  the  T-slots  provided  on 
the  top  and  sides  of  the  table.  Modifications  of 
the  table  may  be  made  when  necessary  for  special 
requirements.  The  ram  of  the  machine  has  a 
travel  of  8  inches,  and  is  brought  back  to  the 
starting  position  by  the  counterweight  shown. 
The  center  line  of  the  cylinder  is  21/4  inches  above 
the  table,  but  the  bending  block  can  be  raised 
higher  above  the  table  if  required.  By  making 
the  ram  travel  in  guides,  its  center  line  may  also 
be  brought  below  the  table.  The  cylinder  head 
is  removable  and  provided  with  air  passages  for 
removing  entrapped  air  or  draining,  if  required 
in  cold  weather.  The  ram  is  controlled  by  a  stop 
and  release  valve  on  the  side  of  the  cylinder.  The 
frames  and  cylinders  of  both  this  and  the  larger 
machine  are  of  cast  iron  and  the  cylinders  copper- 
lined.  The  rams  and  bending  pins  are  of  machine 
steel,  and  a  positive  stop  is  provided  for  prevent- 
ing the  ram  from  passing  out  beyond  the  safe 
limit. 

The  machine  shown  in  Fig.  2  is  capable  of  exert- 
ing a  pressure  of  30  tons.  It  is  provided  with  a  table  4  by  6 
feet,  and  with  two  opposed  7-inch  cylinders  having  a  12-inch 
stroke,  arranged  to  operate  in  either  direction  with  a  double- 
headed  ram  extending  between  them.  The  table  shown  in  the 
illustration  has  21  holes  on  each  side  of  the  ram,  staggered  in 
six  rows.  The  removable  pins  are  4%  inches  in  diameter.  A 
large  bending  pin,  shown  in  the  center.  Is  attached  to  the 
ram  which  works  in  machined  guides  and  is  covered,  so  as 
to  prevent  scale  or  dirt  from  reaching  the  contact  surfaces. 
The  cylinder  heads  are  removable  in  this  machine,  the  same 


pin.  The  cylinders  may  be  placed  higher  In  relation  to  the 
surface  of  the  table.  If  desirable.  In  such  a  case,  the  rams 
are  usually  made  Independent  and  single-acting,  and  returned 
by  counterweights  the  same  as  in  the  smaller  machine. 


MOLINE  MULTIPLE    SPINDLE    DRILL  WITH 
BASE  PLATE  AND  SPINDLE  PEED 

The  multiple  spindle  drill  shown  h<M-ewith  is  No.  31  of  the 
line  made  by  the  Moline  Tool  Co.,  Moline,  111.  It  employs  the 
same  driving  principles  as  used  on  other  machines  of  this  line 


No.  31  Moline  Multiple  Spindle  Drill,  with  Peed  applied  to  Spindles 

which  we  have  previously  illustrated  (see,  for  instance,  the 
two  machines  described  in  the  department  of  New  Machinery 
and  Tools  of  the  February,  1910,  issue  of  Machinery)  but 
differs  from  them  in  that  no  work-table  is  provided,  requiring 
the  feed  to  be  applied  to  the  spindles.  The  machine  is,  there- 
fore, intended  particularly  for  medium  or  large-sized  work 
mounted  on  special  fixtures,  or  clamped  directly  on  the  base- 
plate of  the  machine. 
The  spindles  are  carried  in  steel  quills,  bronze  bushed,  with 


Pig.  1.    Twenty. five  Ton  Watson-Stlllman  Hydraulic 
Bending  Machine 

as  in  the  smaller  one,  and  provided  with  air  passages.  The 
valves,  which  are  all  located  in  one  place  under  the  table  as 
Bhown,  may  be  operated  by  any  of  the  four  levers  at  the 
corners  of  the  machine.  The  arrangement  is  automatic,  so 
that  the  opening  of  the  pressure  or  release  valve  for  one 
cylinder  opens  the  opposite  valve  in  the  other  cylinder,  the 
movement  being  stopped  by  removing  the  hand  from  the 
operating  lever.  If  required,  a  pair  of  bonding  blocks  with 
hardened  steel  faces  can  be  substituted  for  the  ram  bending 


Fig.  2.    Watson-Stlllman  Beudiug  Machine  ot  Larger  Capacity 
than  that  shown  in  Fig.  1 

feed  racks  cut  in  the  solid  metal.  These  racks  mesh  with  a 
pinion  extending  the  whole  length  of  the  cross-rail  of  the  ma- 
chine, permitting  the  spindle  heads  to  be  adjusted  freely  with- 
out disturbing  the  connections,  in  the  same  way  that  the  heli- 
cal driving  gears  for  the  spindle  are  shifted  to  any  position 
on  the  long  helical  driving  gear  on  the  cross-rail.  A  feed  ot 
6Vi  inches  is  provided  for,  and  each  spindle  has  an  independ- 
ent vertical  adjustment  of  2  inches,  permitting  the  use  of  drills 
of  various  lengths  in  the  various  spindles. 
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A  tliree-step  cone  drives  the  machine.  A  pair  of  two-step 
cones  at  the  right  of  the  machine  operates  the  feed ;  the  driv- 
ing cone  of  the  pair  is  of  very  small  diameter,  as  shown,  and  is 
mounted  on  the  right-hand  extension  of  the  driving  shaft. 
The  geared  connections  will  be  readily  followed  in  the  engrav- 
ing. The  long  feed  pinion  is  driven  by  gears  at  each  end,  to 
lessen  the  torsional  deflection  resulting  from  its  great  length. 
An  automatic  feed  stop  is  provided!  operated  by  a  dog  adjust- 
ably mounted  in  a  circular  groove,  cut  in  the  rim  of  the  feed 
gear  on  the  right  end  of  the  pinion  shaft.  This  operates  the 
levers  shown,  to  throw  out  the  feed  clutch,  when  the  desired 
depth  of  hole  has  been  drilled. 

The  machine  will  be  built  in  any  reasonable  width,  with  any 
number  of  heads.  The  greatest  distance  from  the  spindle  to 
the  base  is  41  inches,  and  from  the  face  of  the  column  to  the 
center  of  the  spindle,  12 14  inches.  These  spindles  can  be  ad- 
justed to  within  3  inches  of  each  other;  the  maximum  length 
of  layout  in  this  particular  case  is  5  feet.  The  machine  will 
drive  any  drill  up  to  %-inch  diameter.  It  will  be  furnished 
with  adjustable  table  when  desired. 


ADJUSTABLE  SCREW  CUTTING  DIE 

An  improved  design  of  adjustable  screw  cutting  die  has 
recently  been  brought  out  by  the  Remington  Tool  &  Machine 
Co.,  Boston,  Mass.,  the  die  being  known  as  the  "Perfection" 
screw   cutting  die.     As   shown   in   the   accompanying  lUustra- 


Fig   1.    The  Remington  Tool  and  Machine  Co.'s  Acyustable  Threadinar  Die 

tjon  Fig.  1,  the  die  is  made  in  two  sections,  with  a  hinge 
formed  integral  with  one  of  the  parts.  The  adjustment  is 
accomplished  by  means  of  a  taper  pin  entering  into  a  tapered 
hole,  one  half  of  which  is  located  in  each  of  the  die  halves 
as  shown.  The  taper  pin  is  placed  on  the  end  of  the  adjust- 
ing screw  passing  through  the  die  holder  shown  in  Fig.  2,  so 
that  the  size  of  the  die  can  thus  be  adjusted  without  removing 
it  from  the  holder.  When  properly  adjusted  and  clamped  in 
the  holders,  shown  in  Figs.  2  and  3,  it  can  be  considered  prac- 
tically as  a  solid  die. 

One  of  the  most  prominent  features   of  the  die   is  that  it 
can  be  ground  on  the  cutting  edges  after  hardening,  the  teeth 


Fig.  2.     The  Remington  Elastic  Die  Holder  < 

being  easily  accessible.  There  is  ample  clfearance  for  an 
emery  wheel  or  for  lapping  with  diamond  powder.  In  case 
particles  of  metal  become  lodged  between  the  teeth  of  the 
die,  it  can  also  be  easily  cleaned.  The  advantage  of  being 
able  to  grind  the  cutting  faces  of  the  die  adds  both  to  its 
efficiency  and  economy.  The  tearing  of  the  thread  of  the 
piece  toi  be  cut,  which  is  an  evidence  of  a  dull  die,  is  avoided 
when  this  die  is  kept  in  proper  condition,  and  the  life  of  the 
die  is  increased  considerably  by  being  able  to  sharpen  it 
whenever  dull.  On  account  of  its  construction,  breakage  due 
to  extreme  adjustment  is  also  impossible,  and  this  loss  thereby 
eliminated. 

Figs.  2  and  3  show  two  holders  adapted  for  use  with  these 


dies.  The  dies  can,  of  course,  be  used  in  ordinary  standard 
die  holders,  but  the  so-called  elastic  holder  shown  in  Fig.  2 
is  especially  adapted  for  this  die.  A  holder  for  use  in  the 
lathe,  embodying  the  same  features  as  this  holder,  is  shown 
in  Fig.  3. 

As   an   interesting   example   of  the   capacity   of   these   dies, 
the  makers   state   that  one  of   them   has   been   in   daily   use 


Fig.  3.    Die  Bolder  for  Use  in  the  Lathe 

for  over  four  years  cutting  the  threads  on  over  6,000  chuck 
heads  in  that  time,  and  this  die  is  still  performing  satisfac- 
tory service. 


THE  SPRINGFIELD  MOTOR-DRIVEN 
DRY  GRINDER 

The  emery  wheel  stand  shown  herewith  is  an  original  de- 
sign, developed  by  the  Springfield  Mfg.  Co.  of  Bridgeport, 
Conn.  The  special  feature  is  the  arrangement  which  permits 
using  a  standard,  stock  motor  with  a  regular  armature,  the 
only  change  being  in  the  shaft.  The  shaft  is  mounted  In 
self-oiling  bearings,  2  inches  diameter  and  8  inches  long. 

The   motor   used    is   a   Westinghouse   alternating-current   5- 


ElectricaUy-drlven  Grinding  Stand  adapted  for  use  of  Stock  Sizes 
of  Altematmg  Motors 

horsepower  machine  ,of  suitable  speed  for  wheels  24  Inches 
diameter  and  4  Inches  face.  It  will  be  noted  that  an  open 
type  machine  is  used.  This  is  possible  only  with  the  alter- 
nating motor,  where  there  are  no  delicate  parts  such  as  com- 
mutators, etc.,  to  give  trouble  from  grit  and  dust.  In  cases 
where  the  purchaser  prefers  it,  an  entirely  closed  motor  will 
be  furnished,  either  of  the  alternating-  or  direct-current  type. 
The  makers  of  the  particular  motor  shown  claim  that  it  does 
not  require  expensive  starting  apparatus,  a  regular  knife- 
throw  switch  being  all  that  is  needed. 


ROBBINS  NEW  MODEL  14-INCH  ENGINE  LATHE 

Fig.  1  shows  a  new  engine  lathe  made  by  the  Robbins  Ma- 
chine Co.,  of  Worcester,  Mass.  As  may  be  seen,  it  is  of  plain, 
straightforward  design,  with  simple  lines,  and  is  devoid  of 
complicated  mechanism.  These  features  were  intentionally 
followed,  as  it  was  the  desire  of  the  manufacturers  to  produce 
a  lathe  of  the  simplest  possible  construction,  departing  in  no 
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Important  respocts  Irom  Uosigns  wlioso  value  has  been  proved 
by  time;  along  with  this,  however,  It  was  desired  to  produce 
a  lathe  which  should  have  a  greater  cutting  capacity  than  any 
other  niachini'  of  its  size  on  the  market.  The  manufacturers 
have  been  very  well  pleased  with  the  results  ot  their  endeavor 
In  this  direction. 

It  is  needless  to  say  that  great  stiffness  has  been  given  to 
the  main  castings.  The  V's,  centers,  lead-screw  and  other 
parts  aie  the  same  size  as  previously  used  on  the  maliers'  line 
of  IS-inch  standard  engine  lathes.  It  is  strongly  back-geared, 
and  the  proportions  are  such  as  to  obviate  chattering.  The 
spindle  is  made  from  crucible  steel,  accurately  ground  and 
litted  to  scraped  bearings  of  the  best  phosphor-bronze.  The 
tailstock  also  has  a  crucible  steel  spindle,  and  is  cut  away  to 
permit  using  the  compound  rest  parallel  with  the  ways.  The 
carriage  is  of  rigid  design  with  long  bearings  on  the  ways, 
and  has  the  compound  swivel  and  screw  graduated  for  con- 
venience in  adjusting.  The  bed  is  of  box  design,  heavily 
braced  with  cross-girders. 

Coming  down  to  the  details  of  the  mechanism,  the  provision 
of  a  geared  feed  of  suitable  range,  with  quick-change  control,  is 
an  important  point  in  keeping  the  machine  up  to  its  full  out- 
put. As  may  be  seen  in  Fig.  2,  which  shows  the  gear-box 
from  the  rear  removed  from  the  lathe,  the  mechanism  is  of 
the  tumbler  gear  type,  and  provides  for  four  changes  of  feed. 
The  driving  gear  is  mounted  on  the  lead-screw  driving  shaft. 


In  a  way  that  Is  not  possible  with  the  ordinary  belt  drive.  The 
feed  changes  can  be  easily  operated  while  the  lathe  is  in  mo- 
tion, and  In  the  middle  of  a  heavy  cut.  It  is  constructed  In  a 
substantial  manner,  using  steel  gears  cut  from  solid  stock. 

Fig.  3  shows  a  rear  view  of  the  apron.     The  construction  la 
noticeable  for  its  simplicity.    Separate  worms  are  used  for  the 


Fig.  1.    An  Engine  Lathe  of  Standard  Lines,  designed  for  Rapid  Reducnona 

SO  that  the  changes  apply  to  the  feed  only.  An  automatic 
stop  for  the  feed  is  furnished.  An  adjustable  collar  is 
mounted  on  the  feed-rod.  When  the  feed-rod  bearing 
in  the  carriage  strikes  this  collar.  It  moves  it  endwise,  disen- 


Pig.  3.     Rear  View  of  Apron,  showing  SimpUclty  and  Directness 
of  Mechanism 

carriage  and  cross-feeds,  that  for  the  latter  being  double- 
threaded.  The  construction  of  the  feed  frictions  is  plainly 
shown.  The  cams  and  fingers  for  expanding  the  friction  rings 
are  made  of  hardened  steel.  A  screw  is  provided  at  the  base 
of  the  expansion  fingers  for  taking  up  the  wear,  or  increasing 
the  gripping  power  of  the  ring.  The  rack- 
pinion  can  be  pulled  out  and  disengaged 
when  cutting  screws.  It  will  be  noted  that 
this  pinion  is  supported  in  a  double  bearing, 
close  to  its  point  of  engagement  with  the 
rack. 

The  headstocks  will  be  furnished  with  a 
three-step  cone  if  desired;  in  either  case  the 
speeds  are  arranged  in  geometric  ratio.  In 
the  three-step  design,  the  diameters  on  the 
cone  pulley  range  from  5  to  9%  inches;  in 
the  four-step  design  from  4  to  9%  inches, 
using  3^4-  or  2%-inch  belts,  respectively. 
The  back-gearing  ratio  is  9  to  1.  The  front 
spindle  bearing  is  2%  by  4%  inches.  The 
lathe  has  a  1 1/16-inch  hole  through  the 
spindle,  with  a  No.  4  Morse  taper  hole  for 
the  center.  Change  gears  are  provided  to 
permit  the  cutting  of  threads  from  3  to  30 
per  inch.  The  lathe  with  a  6-foot  bed  takes 
36  inches  between  centers,  and  weighs  com- 
plete 1600  pounds.  This  lathe  swings  15 
inches  over  the  bed.  It  will  also  be  fur- 
nished to  swing  16  inches  over  the  ways 
with  an  extra  heavy  headstock,  tailstock  and 
carriage,  and  with  a  four-step  cone  for  a  3-inch  belt. 

The  makers  have  found,  after  severe  tests,  that  this  tool  has 
a  reduction  capacity  great  enough  to  use  modern  high-speed 
steels  on  cuts  as  great  as  the  manufacturer  can  afford  to  use 
without  wasting  stock.  The  lathes  are  carefully  tried  out 
when  completed,  and  are  guaranteed  in  every  respect. 


Fig.  2.    The  Quick-change  Feed  Box.  which  gives  Four  Ratios 

gaging  the  clutch  shown  at  the  lower  right-hand  corner  of  the 
opening  in  Fig.  2.  As  may  be  seen  in  Fig.  1,  the  lead-screw 
may  be  disengaged  from  the  feed  box  when  using  the  rod  feed. 
For  setting  up  for  screw  cutting,  the  regular  change  gears  are 
used,  of  course. 

This  feed  box  has  been  so  designed  in  its  ratios  as  to  give 
the  range  of  feeds  required  for  ordinary  turning  operations. 
Owing  to  the  positive  connections,  these  feeds  are  maintained 


CINCINNATI  PORTABLE  ELECTRIC  RADIAL 
DRILL 

The  accompanying  engraving  shows  a  portable  electric 
drill  (made  by  the  Cincinnati  Electrical  Tool  Co.,  Cincinnati, 
0.),  so  mounted  as  to  form  a  drilling  machine  of  the  "Scotch" 
radial  type.  When  mounted  In  this  way,  it  is  evident  that 
the  machine  Is  well  adapted  to  portable  use,  on  work  up  to 
the  very  largest  size,  to  the  top  and  sides  of  which  It  may  be 
conveniently  clamped  by  the  slotted  base  in  which  the  column 
is  seated. 

The  arrangement  consists  essentially,  as  may  be  seen,  of  a 
standard  design  of  geared  electrical  drill,  mounted  on  a  rack 
and  pinion  slide  at  the  end  of  a  horizontal  arm,  which  is 
Itself  horizontally  and  vertically  adjustable  on"  the  main 
column  of  the  attachment.  The  columns  are  made  of  heavy 
seamless  Shelby  tubing,  ground  accurately  to  size,  thus  glr- 
ing  good  fits  and  making  the  adjustments  easy. 

The  vertical  adjustment  Is  effected  by  the  screw  shown 
which   Is  suspended   from  a  ball  bearing  bracket  at  the  top, 


676 


MACHINERY 


April,  1910 


which  permits  the  whole  drill  to  be  swung  around  the  central 
post  In  a  way  similar  to  the  regulation  radial  machine.  The 
In-and-out  adjustment  of  the  horizontal  arm  through  the  sad- 
dle is  effected  by  a  rack  and  pinion  movement,  as  shown. 
The  rack  and  pinion  vertical  feed  of  the  machine  at  the  end 
of  the  horizontal  arm  is  controlled  by  a  handwheel  and  worm 
connection,  which  permits  a  steady  even  feed.  The  worm 
gear-box  swivels  so  that  the  handwheel  may  be  set  to  any 
position  throughout  the  circle,  as  may  be  most  convenient 
for  feeding.  The  worm  may  be  thrown  out  of  engagement 
at  any  time  to  permit  the  rapid  adjustment  of  the  drill. 

The  motor  is  shunt  wound,  and  thoroughly  ventilated  by 
means  of  a  self-contained  fan  mounted  on  the  armature  shaft. 
Ball  bearings  are  used  for  the  shaft,  as  the  makers  have 
found  them  to  give  results  superior  to  bronze  bushings  in 
the  matter  of  wear,  the  latter  having  been,  found  to  allow  the 
armature  and  pole  pieces  to  rub  in  a  comparatively  short 
time.  The  reduction  gearing  is  made  of  hardened  steel,  and 
is  enclosed  in  a  gear  box  at  the  lower  end  of  the  machine. 
This  is  filled  with  lubricating  grease,  which  reduces  the  fric- 
tion and  the  wear  on  the  machine  to  a  minimum.  A  balanced 
internal  gear  drive  is  used,  overcoming  any  cramping  strains 
on  the  motor. 

The  machine  can  be  quickly  attached  to  a  lamp  socket  by 


The  feed  box  is  on  the  right-hand  side,  back  of  the  column, 
as  shown  in  Fig.  2;  the  line  engraving  Fig.  3  gives  details  of 
the  mechanism.  It  is  connected  with  the  spindle  through  a 
roller  chain  which  drives  sprocket  wheel  A.  This  in  turn, 
drives,  through  shaft  B,  the  sliding  gears  C,  D.  and  E,  which 
can  be  shifted  axially  as  a  whole  to  either  of  the  three  posi- 
tions, so  that  C  engages  gear  F  on  shaft  G,  or  so  that  D  en- 
gages H.  or  so  that  E  engages  pinion  J  on  the  same  shaft. 
Three  rates  of  speed  are  thus  given  to  shaft  G.  These  changes 
are  effected  by  handle  K  on  the  front  of  the  box  which, 
through  the  rock  shaft  and  lever  shown,  operates  pin  L,  en- 
gaging a  recess  in  the  hub  of  pinion  C.  On  shaft  G  are 
mounted  four  gears,  F,  M.  N.  and  0,  any  one  of  which  may 
be  engaged  by  a  sliding  tumbler  P.  controlled  by  handle  Q 
on  the  outside  of  the  feed  box.  This  transmits  the  motion 
to  the  telescopic  shaft  R,  through  which  the  feed  is  taken  to 
the  work  table  in  the  usual  manner. 

The  three  changes  given  by  handle  A*,  and  the  four  by 
handle  Q  thus  combine  to  give  12  rates  of  feed,  any  one  of 


A  Portable  Electric  Drill  of  the  "  Scotch  Radial  *'  Type 

means  of  the  cable  shown.  It  will  be  found  useful  particu- 
larly for  bridge  work,  boiler  shops,  and  all  kinds  of  drilling 
and  reaming  on  heavy  work.  It  is  made  in  three  sizes,  capa- 
ble of  driving  %,  I14  and  2i4-inch  drills,  respectively.  The 
Illustration  shows  the  2i4-inch  size.  This  machine  has  a 
vertical  adjustment  of  42  inches  on  the  main  column,  a  hori- 
zontal adjustment  of  24  inches,  and  a  feed  of  4%  inches. 


OESTERLEIN  NO.   25  UNIVERSAL  MILLING 
MACHINE 

We  herewith  illustrate  and  describe  a  new  design  of  uni- 
versal milling  machine  developed  by  the  Oesterlein  Machine 
Co.,  Cincinnati.  Ohio.  The  machine  has  been  changed  in  a 
number  of  particulars,  principally  as  to  the  column,  the  quick 
change  feed  box,  and  the  dividing  head.  Figs.  1  and  2  will 
serve,  without  extended  explanation,  to  give  an  idea  of  the 
simplicity  of  the  machine,  the  large  proportions  of  all  its  main 
parts,  and  its  rigidity.  We  can,  therefore,  pass  to  a  descrip- 
tion of  the  Improvements  in  detail,  without  further  prelimin- 
aries. 


Fig.  1.    No.  25  Oesterlein  Universal  Milling  Machine 

which  is  instantaneously  obtainable.  The  gears  in  the  feed 
box  run  in  oil;  provision  is  made  to  readily  drain  this  oil 
when  a  clean  supply  becomes  necessary.  A  direct  reading 
index  plate  is  attached  to  the  feed  box,  from  which  the  exact 
amount  of  feed  per  revolution  of  the  spindle  is  read. 

Fig.  4  shows  the  dividing  head  as  arranged  for  plain  in- 
dexing, without  the  spiral  attachment.  Fig.  5  shows  a  rear 
view  of  the  head  geared  up  for  spiral  cutting;  a  front  view 
with  the  same  setting  is  shown  in  Fig.  2.  Fig.  6  is  a  sec- 
tional view  of  the  head  showing  the  internal  mechanism. 
The  design  provides  for  dropping  the  worm  out  of  contact 
with  the  wheel  for  direct  indexing.  It  also  provides  for 
making  adjustments  between  the  worm  and  wheel  for  taking 
out  the  back  lash.  Means  for  clamping  the  work  spindle 
in  any  desired  position  is  also  furnished.  Suitable  clamping 
arrangements  for  the  index  plate  permit  the  use  of  either 
plain  indexing  or  spiral  cutting.  The  way  in  which  these 
various  features  are  provided  for  will  be  understood  from 
the  following  description. 

The  main  head  casting  or  swivel  block  S,  has  a  range  of 
angular   adjustments   from    10    degrees   below   the    horizontal 
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to  10  dfni'PPS  boyoiul  the  perpoiullcular.  It  Is  clamped  In 
any  position  between  these  two  extremes  by  means  of  bolts 
7'  (the  nuts  for  which  are  seen  In  Pig.  5),  whicli  engage  V- 
blocks  turned  to  lit  the  V's  shown  at  a.  These  bolts  are  suf- 
ficiently far  apart  to  hold  the  adjustments  very  rigidly. 

The  spindle  ('  Is  of  crucible  steel,  and  lias  a  taper  bearing 
for  its  entire  length  except  on  the  seat  required  for  the 
dividing  worm  wheel  V.  It  may  be  firmly  clamped  in  any 
position  by  a  w-edge  pin  having  a  60-degree  angle  milled  on 
one  end,  to  fit  the  sixty-degree  groove  in  the  spindle,  shown 
at  h.  This  wedge  pin  is  operated  by  the  small  cross  handle 
screw  seen  on  a  level  with  the  axis  of  the  swivel  block  in 
Fig.  5.  The  spindle  is  furnished  with  means  for  taking  up 
wear  In  its  journals. 

The  worm  wheel  r  is  made  of  bronze,  and  the  worm  shaft 
and  worm  W  are  made  of  tool  steel,  in  one  piece.  The  worm 
has  a  bearing  at  one  end  in  trunnion  X.  which  is  hinged  at 
('.  while  the  inner  end  is  supported  by  bearing  y.  The  latter 
rests  in  a  suitable  sliding  support,  hung  to  the  pivot  of  en- 
gaging crank  Z.  which,  as  shown  in  Fig.  5,  projects  through 
the  back  side  of  the  head,  where  it  is  provided  with  a  cross- 


Fig.  2.    Right-hand  Side  of  Oesterlein  Universal  Milling  Machine, 
showang  the  New  Peed  Box 

pin  for  operating.  By  turning  Z,  worm  W  may  be  rocked 
about  trunnion  center  c  to  bring  it  into  engagement  with 
wheel  y,  or  dropped  out  of  engagement  so  that  V  revolves 
freely. 

The  purpose  of  this  is  to  permit  direct  indexing  on  worm 
wheel  V,  which  is  as  shown,  provided  with  a  row  of  holes  at 
d,  which  are  in  line  with  direct  index  pin  Aj.  This  latter 
Is  entered  into  the  holes  or  withdrawn  from  them  by  eccen- 
tric handle  B„  which  projects  through  the  top  of  the  swivel 
block  in  front,  as  shdwn  in  Fig.  4.  By  using  this,  when 
worm  TV  is  thrown  out  of  engagement,  quick  indexing  is 
provided  for  1,  2,  3,  4,  6,  8,  12,  and  24  divisions.  The  front 
shoulder  of  spindle  U  has  24  graduations  in  plain  view,  corres- 
ponding with  the  small  holes  d  on  the  worm  wheel.  Pin  4,  is 
hardened,  and  the  point  is  tapered  so  that  the  indexing  Is 
done  accurately  and  securely. 

The  engaging  crank  /,  for  raising  or  dropping  worm  W. 
Is  Itself  fitted  in  an  eccentric  bushing  C,  which  may  he 
rocked  slightly  to  take  up  any  back  lash  between  V  and  W, 


thus  making  allowance  for  wear  as  last  as  It  may  occur. 
The  adjustment  raises  the  engaging  crank,  and  consequently 
the  worm,  and  brings  it  more  closely  into  engagement  with 
the  wheel. 

A  point  that  should  be  noted  in  this  dividing  head  is  the 
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.  Fig.  3.  The  Mechanism  of  the  Feed  Box 

fact  that  the  Index  crank  E  Is  mounted  directly  on  worm 
shaft  W,  instead  of  being  connected  through  gearing,  as  is 
sometimes  the  case.  This  makes  for  accuracy  in  the  index- 
ing. Index  plate  F,  is  screwed  firmly  to  sleeve  G,.     Provision 


Fig.  4.    Plain  Dividing  Head  adapted  for  all  Forms  of  Indexing  Worlc  except 
Spiral  Cutting,  and  used  on  the  Plain  Milling  Machine 

is  made  for  locking  G,  to  trunnion  X  for  direct  indexing. 
When  cutting  spirals  G,  is,  of  course,  free,  being  rotated 
through  gears  H^,  J„  and  the  connections  shown  in  Figs. 
2  and   5.     The  change  gear  mechanism   connecting   with   the 


Fig.  6. 


Dividing  Head  for  Universal  Milling  Machine  with 
Tailstock  and  Center  Rest 


lead  screw  gives  provision  for  compounding,  and  for  revers- 
ing the  motion  as  well  in  cutting  right  or  left-hand  spirals. 
The  support  for  the  gears  is  very  rigid,  as  may  be  seen.  This 
assists  materially  in  taking  substantial  cuts  on  spiral  work. 
With  this  new  design   of  riividiii);   head   is  furnished  a  set 
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of  change  gears,  three  double  dividing  plates,  a  tailstock  and 
a  center  rest.  The  three  plates  will  index  up  to  100  on  even 
divisions,  and  on  those  divisible  by  5  up  to  200,  and  many 
others  besides.  The  tailstock  is  so  arranged  that  it  can  be 
swiveled  to  any  angle  that  may  be  required  for  milling 
tapered  work.  An  efficient  clamping  device  for  the  center  is 
furnished. 


■which  an  extra  charge  is  made,  or  it  is  mounted  on  regular 
legs  without  the  oil  pan.  On  the  countershaft  provided,  the 
loose  pulley  can  be  oiled  while  running,  and  the  hangers 
have  self-oiling  boxes.  The  lathes  are  made  for  tools  having 
%-inch  by  l^-inch  shanks. 


REED  14-INCH  EXTRA  HEAVY   LATHE 

The  F.  E.  Reed  Co..  of  Worcester,  Mass.,  has  recently  built 
an    extra    heavy    14-inch    lathe,    with    plain    rest    and    power 


BAKER  TWO-CYLINDER  AUTOMATIC 
CYLINDER  BORING  MACHINE 

The  tool  herewith  illustrated  and  described  is  for  boring 
automobile  and  similar  cylinders,  and  was  designed  and  Built 
by  Baker   Bros.,   Toledo,   Ohio.     The  machine   is   of  original 
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Pig.  6.     Mechanism  of  the  Di\*iding  Head  showing  Direct  Indexing  Device,  Worm  Adjustment,  etc. 


cross-feed.  This  tool  is  shown  herewith.  It  is  particularly 
adapted  to  the  rapid  production  of  automobile,  motor  boat, 
engine  and  similar  parts.  The  makers  rtate  that  the  construc- 
tion throughout  is  the  heaviest  ever  used  for  a  lathe  of  this 
swing,  and  that  it  has  all  the  power  and  stiffness  of  the  com- 
mercial 20-inch  lathe. 

The  head  is  back-geared  and  driven  by  a  3-step  cone,  hav- 
ing diameters,  respectively,  of  7%,  9%  and  12  inches,  for  a 
SVi-inch  belt.  The  back-gears  are  made  with  corresponding 
strength.  The  ratio  is  3.62  to  1,  which  gives  a  range  of  spin- 
dle speed  well  adapted  for  the  work  to  be 
done.  The  spindle  itself  is  a  crucible 
steel  forging  with  a  l^^-inch  hole  bored 
through  it.  The  spindle  boxes  are  of 
cast  iron,  lined  with  genuine  babbitt 
metal,  firmly  seated  in  dove-tail  slots. 
The  front  bearing  is  2%  inches  diameter 
by  6%  inches  long.  All  the  bearings  are 
provided  with  ample  oiling  facilities. 

The  tailstock  of  this  lathe  is  of  the 
standard  cut-away  pattern,  held  to  the 
bed  by  two  heavy  bolts.  It  can  be  set 
over  for  turning  tapers.  The  tail  spindle 
bearing  is  2%  inches  diameter  by  8 
inches  long.  A  special  heavy  plain  rest 
is  furnished  on  the  carriage,  having  an 
unusually  wide  and  deep  dove-tail  slide. 
The  cross-feed  screw  is  provided  with  a 
graduated  dial.  The  carriage  bears  on 
the  V's  for  its  enfire  length,  and  is  gibbed 
both  inside  and  outside  of  the  bed. 

The  feed  is  driven  through  3-step 
cones  of  unusual  diameter  and  belt 
capacity.  This,  in  combination  with 
the  worm-gearing  in  the  apron, 
allows    ample    power    for    the    heaviest 

cuts.  The  lower  feed  cone  is  mounted  on  a  swiveling  arm 
as  shown,  so  that  it  may  be  adjusted  to  maintain  the  proper 
belt  tension.  An  extra  feed  gear  gives  six  changes  in  all. 
The  apron  is  deep  and  heavy,  and  is  provided  with  the  mak- 
ers' patented  integrally  connected  bearings  for  both  feeds.  As 
the  tool  is  intended  particularly  for  heavy  turning  and  facing, 
it  is  not  regularly  made  with  a  lead-screw,  though  this  can  be 
furnished  at  an  extra  charge  if  desired  by  the  purchaser. 

The   lathe  is  supplied  with  a  steel   oil   pan  as  shown,   for 


design  throughout,  with  many  unusual  features  in  the  mechan- 
ism, structure,  and  materials  employed.  Among  the  most 
noticeable  of  these  innovations  may  be  mentioned  the  use  of 
chrome  vanadium  gearing,  oil-treated  nickel  steel  shafting,  and 
Hess-Bright  ball  bearings. 

It  might  be  a  good  plan  in  describing  the  machine  to  state 
first  the  particular  points  aimed  at  in  the  design.  These 
points  the  maker  enumerates  as  follows:  General  rigidity; 
powerful,  smooth  drive;  adjustment  for  wear  in  spindle  bear- 
ing, combined  with  substantial  anti-friction  thrust;  screw  feed 
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Special  14-inch  Lathe  oi  Unusual  Weight,  for  Automobile  and  Similar  ^Vork 

for  table;  automatic  operation;  adjustable  center  distances  for 
spindle,  without  sacrifice  of  rigidity;  accuracy  of  alignment; 
efficiency  of  driving  mechanism;  economy  of  floor  space;  and 
adaptability  to  motor  drive.  In  describing  the  machine  We 
will  take  these  points  up  in  the  order  given. 

To  secure  the  desired  rigidity,  the  frame  has  been  made  of 
heavy  cored  box  sections,  reinforced  by  internal  ribbing,  with 
broad  gibbed  surfaces  for  the  table  slide  and  for  the  heads. 
The  side  view  in  Fig.  2  shows  plainly  the  massiveness  of  con- 
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etructlon.  I  lie  wiiglu  ol'  the  coraplelc  iiuuliino  is  about  5000 
pounds.  This  in  itself  gives  evideace  that  weight  has  not  been 
8part-(l  in  the  design. 

The  consideration  o(  smoothness  and  power  for  the  spindle 
drivi'  is  most  Important,  and  It  is,  as  well,  somewhat  difficult 
of  attainment  where  the  spindles  have  to  be  set  as  closely  to- 
gether as  in  this  case.  In  securing  smoothness  and  power  the 
first  point  determined  on  was  the  use  of  a  single  speed  drive 
with  a  two-speed  countershaft,  allowing  a  direct  connection 
through  to  the  spindles.  As  the  machine  is  expressly  in- 
tended for  manufacturing,  it  will  be  set  up  for  one  job  and 
run  on  that  for  a  year  or  more  at  a  time,  so  there  is  no  occa- 
sion for  experimenting  with  speed  changes.  It  is  thus  pos- 
sible to  drive  the  first  spindle  direct  from  the  driving  pulley 
through  a  worm  and  worm  gear.  The  second  spindle  Is  driven 
in  the  same  manner  by  a  shaft  parallel  with  the  pulley  shaft, 
driven  from  it  by  equal  spur  gears.  The  use  of  double  driving 
shafts  also  allows  the  two  driving  worm  gears  on  the  spindles 
to  be  placed  in  different  planes,  overlapping  each  other  so  that 
larger  diameters  can  be  used  than  would  otherwise  be  possible. 


withstand  pressure  far  beyond  that  ordinarily  applied  to  balls 
of  the  size  used. 

To  insure  a  smooth,  uniform  table  feed,  a  screw  is  used 
for  this  motion  in  preference  to  a  raclc  and  pinion.  This 
is  clearly  shown  at  A  in  the  sectional  drawing.  Fig.  3.  This 
screw  is  normally  stationary,  being  fed  by  a  nut  B,  revolved 
by  bevel  gear  C  for  the  power  feed.  It  may  be  turned  at  will, 
however,  by  the  hand-wheel  shown  to  the  right  of  the  table, 
connected  with  it  through  helical  gears  I>.  These  two  connec- 
tions are  entirely  independent,  so  that  the  hand  feed  may  be 
used  in  eith(M-  direction  whether  the  power  feed  is  engaged  or 
not. 

Three  rates  of  feed  are  controlled  by  handle  E.  This, 
through  the  pinion  on  the  lower  end  of  the  shaft  on  which  it 
is  mounted,  operates  sliding  rods  F  and  diving  key  O,  which 
may  be  made  to  engage  any  one  of  the  three  gears  H,  //,  and 
H.,  meshing  with  the  corresponding  gears  J,  J,  and  J,  on  feed 
driving  shaft  K.  By  this  means  teed  shaft  L  is  given  three 
speeds,  transmitted  through  bevel  gear  C  to  the  revolving  feed 


Fig   1.    Baker  Two-cylinder  Automatic  Cylinder 
Boring  Machine 

The  driving  pulley  is  24  inches  in  diameter  for  a  5-inch  belt, 
and  the  reduction  in  the  worm  gears  is  eight  to  one.  Particu- 
lar attention  has  been  given  to  so  proportion  the  worm  gear- 
ing as  to  give  an  efficient  drive.  The  hardened  steel  worms 
have  a  two-inch  lead,  and  the  thrust  is  taken  on  ball  bearings. 
The  worm  gears  are  of  high-grade  phosphor-bronze.  The  size 
of  the  worm  gears,  together  with  the  simplicity  of  the  drive, 
has  given  a  very  smooth,  powerful  and  efficient  transmission, 
which  has  shown  its  effect  in  the  fine  finish  given  the  cylin- 
ders under  rapid  production. 

The  spindles  have  a  ball  thrust  bearing,  provided  with  an 
adjustment  for  end  play  at  the  upper  end.  The  lower  ends  are 
supported  in  taper  bearings,  also  permitting  an  adjustment. 
The  spindles  are  of  high  carbon,  hammered  spindle  steel,  2% 
Inches  in  diameter,  and  are  carefully  ground.  The  ball  thrust 
bearings  are  made  from  imported  German  balls,  running  in 
chrome  nickel  washers  made  by  a  special  process,  which  in- 
sures great  accuracy  and  gives  at  the  same  time  ability  to 


Pig.  2.     Side  View  of  Machine,  showing  Automatic  Conti-ol 
for  Spindle,  Feed  and  Quick  Return 

nut  as  described.  Nine  feeds  in  all  are  provided,  a  further 
change  of  three  ratios  being  given  by  means  not  plainly  shown 
in  the  engraving.  These  feeds  range  from  0.03  to  0.20  inch  per 
revolution  of  the  spindle. 

Fig.  3,  in  connection  with  Fig.  2,  also  shows  some  of  the  de- 
tails of  the  automatic  operation.  In  using  the  machine,  the 
cylinder  casting  is  placed  on  a  fixture  clamped  to  the  table. 
Then  the  lever  shown  to  the  right  of  the  machine  in  Fig.  2  is. 
depressed.  This,  through  the  connections  shown  with  the 
driving  shaft,  operates  the  clutch  inside  the  driving  pulley  and 
starts  the  spindle  revolving.  At  the  same  time  it  engages  the 
feed,  this  being  done  through  the  connection  of  this  lever  with 
plunger  M  in  Fig.  3,  which  enters  the  hole  drilled  in  feed 
driving  shaft  K,  and  thus  controls  clutch  N.  This  latter  plays 
between  the  clutch  teeth  on  worm  gear  0  and  those  on  helical 
gear  T,  the  former  of  which  gears  gives  a  slow  feed,  and  the 
latter  a  quick  return,  to  the  table  movement. 

The  table  feed  having  been  thus  set  in  motion,  when  the 
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proper  depth  of  boring  is  reached,  an  adjustable  cam  on  the 
eide  of  the  table  drops  the  starting  lever.  This,  through  its 
connections  with  the  driving  pulley  clutch,  immediately  stops 
the  spindles,  and  at  the  same  time  throws  in  the  quick  reverse 
feed,  clutch  N  in  Fig.  3  being  thrown  to  the  right.  This  with- 
draws the  work  from  the  cutters.  When  these  are  clear,  the 
feed  is  again  automatically  disengaged,  so  that  after  the  cylin- 
der casting  has  been  removed  and  a  new  one  chucked,  the  ma- 
chine is  ready  for  the  same  cycle  over  again.  Only  one  move- 
ment of  one  lever  is  required  from  the  operator,  that  for  start- 
ing the  machine. 

The  design  of  the  spindles  and  heads  is  such  as  to  admit 
of  varying  the  center  distances  without  in  any  way  impairing 
the  rigidity.  The  left-hand  head  is  securely  fastened  to  the 
frame  by  ample  bolts  and  taper  pins  and  is  lined  up  with  a 
■well-fitted  tongue  and  groove.  The  right-hand  head  is  secured 
on  the  same  surface  by  bolts  from  the  front  and  back  of  the 
machine,  and  Is  provided  with  abutment  screws  sidewise,  so 
that  it  is  practically  solid  when  set  in  position.     This  spindle 
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matter  to  secure  accuracy  of  the  highest  degree.  As  was  pre- 
viously explained,  the  parallelism  of  the  spindles  sidewise  is 
maintained  by  micrometer  screws,  which  permit  the  finest  ad- 
justments possible. 

In  the  matter  of  efficiency  in  the  mechanism  as  a  whole, 
extraordinary  measures  have  been  resorted  to.  All  the  shaft 
bearings  except  those  of  the  spindles  are,  as  has  been  stated, 
fitted  with  Hess-Bright  ball  bearings.  The  gears  are  all  made 
of  hardened  chrome-vanadium  steel,  and  all  the  shafts  are 
made  from  oil-treated  alloy  steel.  A  ball  bearing  is  also  pro- 
vided to  take  the  thrust  of  the  table  screw. 

The  floor  space  occupied  is  very  small,  being  only  32  inches 
sidewise.  That  is  to  say,  the  machines  may  be  placed  in  gangs 
with  only  this  distance  between  the  center  lines.  When 
ordered  for  arrangement  in  this  way,  suitable  spreaders  are 
provided  for  connecting  the  machines  together,  making  a  com- 
pact unit.  This  close  spacing  aids  materially  in  getting  from 
them  the  maximum  possible  output,  as  it  reduces  the  useless 
moving  about  required  by  the  operator.  The  regular  floor 
space  of  the  machine  as  a  single  unit  is  34  inches  wide  and  48 
inches  deep. 

The  machines  may  be  readily  adapted  to  motor  drive.  In 
such  cases,  the  motor  is  placed  on  an  extension  at  the  back 
of  the  base,  from  which  it  is  directly  belted  to  the  driving  pul- 
ley at  the  top.  A  6  horse-power  motor  should  preferably  be 
used,  having  a  speed  variation  ratio  of  1^^  to  1;  this  is  suffl- 


Fig.  3.     Vertical  Section  through  Base.  sho\^-liig  Feed  Change  and  Quick  Return  Mechanism 


Is  adjustable  to  give  center  distances  ranging  from  4%  to  6% 
inches,  effected  by  loosening  the  clamping  screws,  and  then 
turning  the  micrometer  abutment  screws  at  the  extreme  top 
And  bottom  of  the  heads.  In  this  way  the  distance  between 
them  is  gaged  in  such  a  manner  as  to  insure  absolute  parallel- 
ism. The  adjustment  is  then  clamped  up  again  as  solid  as 
before. 

The  alignment  of  the  table  with  the  spindles  and  of  the 
spindles  with  each  other  has  been  very  carefully  looked  out 
for.  Ample  gibbed  surfaces  align  the  table  with  the  frame. 
The  length  of  table  bearing  is  30  inches,  and  the  width  6% 
inches.  This  large  ratio  of  length  to  width  insures  very  accu- 
rate alignment,  under  free  running  conditions.  The  side 
adjustment  is  made  by  a  taper  gib.  The  distance  from  the 
center  of  the  spindle  to  the  face  of  the  column  is  made  as 
short  as  permissible  considering  the  work  for  which  the  ma- 
chine is  to  be  used. 

To  further  insure  correct  alignment,  the  heads  are  carefully 
roughed  out  and  set  aside  to  season.  They  are  then  bored,  and 
afterwards  re-planed  on  an  arbor.  As  they  are  both  clamped 
to  the  same  surface  on  the  frame,  it  is  a  comparatively  simple 


cient  for  the  manufacturing  work  the  machine  is  intended  to 
perform. 

This  particular  No.  3  cylinder  boring  machine  is  one  of  five 
sizes  and  types,  intended  for  similar  work.  It  is  rated  to  bore 
cylinders  up  to  6  inches  in  diameter  by  14  Inches  long,  in 
double  cylinder  castings  having  from  414  to  6%  inches  be- 
tween centers.  It  will  also  handle  satisfactorily,  in  two  opera- 
tions, quadruple  cylinders  cast  en  bloc.  The  table  surface  is 
14%  by  18y2  inches,  and  the  vertical  feed  is  18  inches.  The 
table  is  counterweighted.  The  distance  from  the  center  of 
the  spindle  to  the  frame  is  914  inches.  This  has  been  made 
as  small  as  possible  for  reasons  of  rigidity,  but  it  is  great 
enough  to  accommodate  all  present  makes  of  automobile 
cylinders. 


AUTOMATIC    TAPPING  ATTACHMENT   FOR 
BARE  DRILL  PRESSES 

In  Figs.  1,  2  and  3  are  shown,  respectively,  front  and  side  views, 
and  a  sectional  drawing,  of  a  newly  patented  device  for  con- 
verting a  drill  press  into  a  combination  drilling  and  tapping 
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macbine.  This  device  Is  mamifactuifil  by  H.  G.  Uarr  of  Wor- 
cester, Mass.,  and  Is  tho  result  of  imuh  stud.v  in  provuliiiK  a 
niachino  which  autoinatiially  levorses  in  both  diroctiona  lor 
tapping,  without  requiring  any  other  motion  than  the  regular 
movfuitnt  of  the  lever  as  in  drilling.  This  result  is  elfeeted 
by  einiple  means,  which  makes  possible  very  rapid  and  accu- 
rate tapping  on  manufacturing  work.  It  obviates  the  necessity 
for  reversing  "tapping  chuclis,"  and  has  many  advantages  over 
such  devices,  particularly  in  the  fact  that  the  tool  Is  mounted 
directly  on  the  regular,  stiffly  supported  spindle  of  the  ma- 
chine. 

The  device  illustrated  is  known  as  the  "Style  A  Tapper," 
and  is  shown  attached  to  one  of  the  columns  of  a  multiple 
spindle,  style  A  drilling  machine  of  the  maker's  line.  The 
attachment  itself  consists  of  the  post,  spindle  and  pulley 
complete,  and  can  be  applied  to  any  of  the  style  A  or  B  ma- 
chines, using  one  or  more  as  required,  placing  them  on  the 
proper  spindle  to  be  convenient  for  jig  and  manufacturing 
work. 

Referring  to  Fig;  3,  A  is  the  driving  pulley  for  the  spindle. 
This  revolves  loosely  in  a  lined  bearing  in  the  overhanging 
bracket  B,  as  shown.  It  carries  on  its  lower  face  a  gear  C, 
which  is  connected  (by  intermediate  gearing  not  shown)  with 
a  lower  gear  D,  which  is  thus  caused  to  revolve  in  the  direc- 
tion opposite  to  C.  D  also  revolves  freely  in  a  lined  bearing, 
supported  by  the  column  E  of  the  machine.  Within  gears  D 
and  C  the  quill  F  is  free  to  revolve;  this  is  provided  with 
clutch  pins  G  and  H,  and  may  be  set  to  engage  either  the  cor- 
responding pins  Gi  in  gear  C,  or  H,  in  gear  D.  Quill  F  is 
keyed  to  the  spindle  of  the  machine,  J,  which  slides  freely 
through  it.  Lever  K  is  provided  at  one  end  with  a  roller 
entering  the  groove  turned  in  the  collar  of  the  quill,  while 
the  other  end  has  a  V-point  engaging  a  similar  V-point  on 
the  spring  plunger  M.    This  arrangement  will  be  recognized  as 


Pigs.  1  and  2.    Spindle  of  a  Multiple  Drill  Press,  equipped  with  a 
Barr  Automatic  Tapping  Attachment 

a  commonly  used  device,  for  holding  the  quill  F  in  either  the 
upward  or  downward  position,  as  it  may  have  been  set. 

The  operation  of  the  attachment  will  now  be  intelligible. 
The  spindle  J  of  the  machine  is  provided  with  two  adjustable 
collars  y  and  0,  one  below  quill  F  and  the  other  above  it. 
With  the  lever  K  in  the  position  shown,  driving  pulley  A  is 
connected  with  spindle  J  directly  through  pins  O,  and  G,  and 
quill  /'.  rolating  the  spindle  in  the  direction  to  drive  the  tap 
Into  the  work.  When  the  tap  has  entered  to  the  required  depth, 
adjustable  collar  O  is  set  so  as  to  strike  and  force  down  quill 
F,  puBhiiig  pins  0  and  O,  out  of  engagement.  Lever  K  then 
Bnaps  over   to   the  opposite   position   under   the    influence   of 


spring  plunger  M,  engaging  pins  //  and  H,.  The  drive  Is  now 
from  driving  pulley  A,  through  gear  O  and  the  reversing  gears 
(not  shown)  to  gear  U,  thence  through  driving  pins  //  and  //, 
and  quill  F,  to  the  spindle  J.  This  reverses  the  spindle,  giving 
a  rapid  backing-out  movement,  which  continues  until  the  tap 
is  free  of  the  work,  when  the  natural  movement  of  the  hand 
lever,  at  the  end  of  the  upward  stroke,  brings  collar  N  in  con- 
tact with  the  lower  end  of  F.  By  this  means  reversing  lever  K 
Is  snapped  back  again,  re-engaging  the  spindle  with  the  driv- 
ing pulley  A  direct,  ready  for  the  ne.\t  downward  tapping  mo- 
tion. 
Spring  M,  it  should  be  mentioned,  may  be  adjusted  by  means 
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Fig.  3. 


Automatic  Reversing  Motion  and  A<yustable  Stops  ol 
Barr  Automatic  Tapping  Attachment 


of  the  screw  bushing  shown  to  increase  the  tension.  This 
may  be  required  to  support  the  "drag"  on  large  taps.  It  may 
be  as  easily  reduced,  if  required,  for  the  more  delicate  taps. 
A  binder  handle  is  shown  at  the  right  of  the  attachment  in 
the  front  view.  This  controls  a  slide  which  supports  the  re- 
verse motion,  connecting  gears  G  and  D  in  Fig.  3.  When  this 
slide  is  pushed  back,  all  the  parts  are  idle  except  the  driving 
pulley,  which  may  be  directly  connected  with  the  spindle  by 
pushing  reverse  lever  K  upward.  When  so  adjusted,  the  set 
collars  N  and  0  are  loosened  on  the  spindle,  and  the  regular 
stop  attachment  to  the  rack  is  used  for  getting  the  depth. 
Under  these  conditions,  the  spindle  can  be  used  for  drilling 
in  the  same  way  as  the  others  on  the  machine,  with  the  added 
advantage  of  being  quickly  convertible  into  a  reversing  spindle 
when  required.  With  this  device  any  drill  or  "friction  slip" 
chuck  can  be  used  for  holding  the  tap.  The  alignment  is  as 
sure  as  when  drilling.  The  action  is  rapid  and  positive;  and 
there  is  no  shock  or  jar  in  the  mechanism.  The  style  and 
size  of  attachment  shown  here  will  tap  up  to  %  inch  diameter 
and  drill  up  to  V2  inch.  Another  style  similar  in  design  will 
be  furnished  for  tapping  up  to  %  inch  and  drilling  up  to  % 
inch.  Other  designs  are  being  developed,  for  special  purposes, 
incorporating  the  same  principles.  The  style  A  attachment 
has  been  in  use  long  enough  to  prove  its  effectiveness  for  tap- 
ping in  connection  with  jig  work,  or  for  tapping  large  quanti- 
ties of  duplicate  pieces  on  the  drill  press. 


COMSTOCK  AIR  COMPRESSORS 

The  air  compressor  shown  in  the  accompanying  illustration 
is  manufactured  by  George  S.  Comstock,  Mechanlcsburg,  Pa. 
This  air  compressor  is  of  the  horizontal,  center-crank  type, 
and  provided  with  two  or  more  single-acting  cylinders.  The 
object  In  view  in  designing  the  machine  has  been  to  provide 
an  air  compressor  which  would  give  reliable  service  with 
little  attention.  The  drive  may  be  either  through  belting 
or  gears,  direct  clutch  or  motor  drive.  The  design  in- 
cludes several  features  not  generally  found  in  air  compres- 
sors of  this  type.  The  moving  i^arts  are  all  completely  en- 
closed and  protected,  and  run  in  oil.  The  bearing  surfaces 
are  exceptionally  large  and  the  machines  very  compact  for 
their  capacity,  the  fly-wheel  being  placed  in  the  center  of  the 
frame,  so  as  not  to  take  up  any  extra  space.     The  frame  Is 
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made  of  a  single  casting,  containing  cylinders,  water  jack- 
ets and  crank-case;  the  pistons  are  hollow,  of  coarse-grained 
gray  iron,  and  are  fitted  with  three  rings  each.  These  rings 
are  lap-jointed,  and  fit  tightly  in  the  cylinders,  which  are 
reamed  to  size. 

The  drive  from  the  crankshaft  to  the  piston  is  by  means 
of  a  special  patented  universal-joint  transmission,  ensuring 
an  equally  distributed  pressure.  The  crankshaft  Is  made  of 
steel  in  one  piece  and  is  of  ample  dimensions.  The  valves 
are  vertical,  and  can  easily  be  taken  out  for  examination  or 
regrinding.  The  inlet  valve  is  provided  with  a  nickel  steel 
head  and  carbon  steel  stem.     The  discharge  valve  is  of  steeL 


Simple  and  Compact  Air  Compressor  made  by  Geo.  S.  Comstock, 
Mechanicsburg,  Pa. 

of  a  light  but  strong  construction.  The  cooling  is  accom- 
plished by  large  water  jackets,  and  splash  lubrication  is  em- 
ployed  for  the  moving  parts. 

The  machines  are  built  in  eight  sizes  of  a  capacity  for  com- 
pressing from  6%  to  140  cubic  feet  of  free  air  per  minute, 
the  horsepower  required  being  from  2%  to  28,  and  the  pres- 
sure obtainable  150  pounds  for  the  smallest  size  and  100 
pounds  for  the  larger.  The  average  weight  of  the  air  com- 
pressors varies  from  250  pounds  for  the  smallest  to  4,200  for 
the  largest  size. 


McQUAY-NORRIS   "LEAK  PROOF"  PISTON 
RINGS 

The  McQuay-Norris  Mfg.  Co.,  1500  Gaty  Ave.,  E.  St.  Louis, 
111.,  has  been  trying  out  for  several  years  past  a  new  design  of 
piston  head  packing  ring,  for  use  in  gas  engines,  air  compres- 
sors, pumps,  etc.  These  experiments  have  been  so  satisfactory 
that  the  design  has  been  patented,  and  is  now^  being  marketed 


A  Unilormly  Elastic  Piston  Packing  Rijigr,  wdth  Sealed  Joints 

under  the  appellation  "Leak-Proof"  as  a  trade  name.  As 
shown  in  the  engraving,  each  set  is  composed  of  two  separate 
rings,  one  male  and  the  other  female.  Each  ring  carries  a 
flange,  outward  on  the  male  and  inward  on  the  female,  as 
shown  at  A  in  the  engraving.  The  rings  are  split  diagonally. 
When  the  two  are  placed  together  in  the  proper  position  (that 


is,  with  the  openings  opposite  as  shown  at  B)  each  of  these 
openings  is  overlapped  by  the  other  ring,  thereby  making  a 
close  joint  and  preventing  the  escape  of  the  steam,  gas,  water, 
or  other  medium  under  compression  in  the  cylinder. 

These  rings  are  made  of  the  best  grade  of  gray  iron,  giving  a 
high  degree  of  elasticity  without  the  aid  of  springs  or  other 
artificial  means.  This  increases  the  life  of  the  ring  propor- 
tionately. Owing  to  the  fact  that  the  points  of  expansion  are 
opposite  in  the  two  rings,  a  more  equal  pressure  results  on  the 
cylinder  walls  throughout  the  whole  periphery,  thus  helping  to 
make  a  tighter  joint.  In  consequence  of  these  conditions,  the 
rings  are  able  to  retain  their  tightness  through  a  very  long 
life  of  usefulness.  The  makers  have  been  very  successful  in 
replacing  other  designs  of  packing  with  these  rings  in  engines, 
pumps  and  compressors. 


IMPROVED  CHICAGO    DUPLEX  HAND  MILLER 

In  the  August,  1909,  issue  of  Machinery  a  complete  descrip- 
tion of  the  design  of  the  new  line  of  Chicago  duplex  hand 
milling  machines,  built  by  the  Chicago  Machine  Tool  Co.,  of 
Chicago,  111.,  was  given,  accompanied  by  several  illustrations 
of  the  general  appearance  and  details  of  the'  machine.  A 
new  machine  of  the  same  general  type,  known  as  the  No.  3A, 


Fig.  1.    No.  3A  Chicago  Duplex  Hand   Milling  Machine 

has  just  been  brought  out.  This  machine  is  shown  in  the 
accompanying  half-tone.  Pig.  1,  and  embodies  some  additional 
improvements.  It  will  be  noted  that  the  oil  pan  regularly 
furnished  on  the  machines  previously  illustrated,  immediately 
beneath  the  knee,  has  been  eliminated  in  order  to  facilitate 
the  arrangement  shown  for  the  vertical  screw  adjustment  of 
the  knee.  The  base  of  the  machine  has  instead  been  formed 
into  a  pan-shape  for  taking  care  of  the  oil  or  other  lubri- 
cant used  on  the  milling  cutters. 

The  construction  of  the  vertical  screw  adjustment  for  the 
knee  makes  it  possible  to  obtain  very  accurate  vertical  move- 
ments. The  elevating  screw  has  four  threads  per  inch,  and 
the  large  hand-wheel  for  turning  it  has  250  divisions,  so  that 
the  knee  may  be  accurately  adjusted  up  or  down  0.001  inch, 
or  even  less  If  necessary.  The  indicator  shown  in  the  front 
of  the  hand-wheel  is  adjustable,  so  that  it  can  be  swung 
around  to  any  desired  position;  thus,  no  matter  where  the 
zero  point  is  located  at  the  beginning  of  the  movement,  the 
indicator  may  be  set  to  it,  and  it  is  possible  to  figure  the 
movement  from  the  zero  point  without  having  to  add  or  sub- 
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tract  tlui  various  readings,  as  Is  usually  the  case  in  arrange- 
ments of  this  kind. 

In  the  previous  description  the  design  o(  the  table  power 
feed  and  the  quick  return  of  the  table  were  referred  to.  A 
good  Illustration  of  this  design  Is  shown  In  Fig.  2.  As  will 
be  remembered,  the  worm  Is  fastened  on  the  same  shaft  as 
the  spiral  gear  which  meshes  directly  with  the  gear  on  the 
universal  joint  shaft.  This  whole  mechanism  Is  held  in  a 
rocker  which  throws  It  in  and  out  of  mesh  with  the  rack  in 
the  table.  When  the  automatic  feed  is  disengaged,  the  hand 
lever  feed  may  be  operated,  and  this  provides  for  a  (inick 
return  of  the  table  when  the  cut  has  been  taken. 

The  No.  3A  Chicago  dni)Iex  hand  milling  machine 
has  an  automatic  table  feed  of  20  inches,  a  trans- 
verse feed  of  5Va  inches,  and  a  vertical  screw  ad- 
justment of  the  knee  of  10  inches.  The  machine  is 
provided  with  micrometer  adjustment  for  the  longi- 
tudinal and  transverse  feeds,  as  well  as  for  the  verti- 
cal feed  as  already  described. 

The  universal  centers  adapted  for  the  No.  flA  ma- 
chine are  of  an  improved  construction  having  a  num- 
ber of  features  introduced  with  the  aim  in  view  of 
making  them  compact,  rigid  and  accurate.     As  will 
be  seen  in  Fig.  3,  the  wormwheel  is  placed  at  the 
front   end   of   the   spindle   which   makes    it   possible 
lo  make  it  larger  in  diameter  than  if  it  were  placed 
In  the   interior  of  the   head,   where   it,   at  best,   could   be   no 
larger  than  the  distance  between  the  housings.     Other  things 
being  equal,  a  larger  diameter  of  the  worm-wheel  is  conducive 
to   accuracy,    and    the   placing   of    the    index   plate   and    lever 
directly  on   the   worm-shaft  eliminates  the   inaccuracy   which 
may  arise   through   the   introduction   of  gearing  between  the 


49  lioles,  respectively,  which  appears  to  be  suinclent  for  ordi- 
nary work,  but  additional  plates  willi  different  numbers  of 
holes  can  be  furnished  if  re(jiiircd.  ilill,  Clarke  &  Co.,  inc., 
of  Boston,  Chicago,  New  York,  Philadelphia  and  Cleveland 
are  the  selling  agents  for  these  machines. 


Fig.  2.    Details  of  the  Automatic  Peed  and  Qulcls  Hand  Return  Arrangement 

worm-shaft  and  the  index  lever,  which  is  necessary  when  the 
Index  plate  is  placed  on  a  secondary  shaft.  In  order  to  pre- 
vent the  spindle  from  rising  too  high  when  turned  to  a  ver- 
tical position,  the  center  line  of  the  spindle  is  placed  con- 
siderably above  the  axis  of  the  center  block,  so  that  the  end 


Pig.  3.    Universal  Centers  tor  the  Chicago  Duplex  Hand  Miller 

Of  the  spindle,  when  it  swings  in  an  arc  around  this  axis, 
reaches  its  highest  position  before  it  reaches  the  vertical 
direction.  The  spindle  Is  bored  to  take  a  No.  9  Hrown  & 
Sharpe  taper  shank,  the  same  as  the  main  horizontal  spindle 
of  the  machine.  One  index  plate  is  furnished,  having  five 
circles  of  holes,  the  various  circles  having  33,  39,  42,  46,  and 


WRIGHT  QUICK-ADJUSTING  PIPE  WRENCH 
A  quick-adjusting  wrench  for  general  use,  known  as  the 
Wright  wrench,  was  illustrated  and  described  in  the  May, 
1909,  issue  of  M.u  iiineuy.  Mr.  J.  F.  Wright,  of  Canton,  Ohio, 
the  inventor  of  that  wrench,  has  also  recently  patented  a 
quick-adjusting  pipe  wrench  as  illustrated  in  the  accompany- 


Quick-adjusting  Pipe  Wrench  Patented  by  J.  F.  Wright,  Canton,  Ohio 

ing  half-tone.  This  wrench  can  be  adjusted  instantly  by  a 
slight  pressure  of  the  thumb  as  indicated.  To  hold  the  ad- 
justment, thei'e  is  a  toothed  rack  in  the  lower  edge  of  the 
bar  or  handle,  which  engages  with  a  toothed  pawl  in  the 
sleeve.  The  rack  in  the  bar  is  inserted  so  as  to  be  fully  pro- 
tected, the  main  bar  being  slotted,  and  then  the  rack  riveted 
in  place.  Should  it  be  necessary  to  renew  it.  It  can  be  easily 
done.  The  construction  of  the  wrench  eliminates  any  strain 
being  placed  on  the  rack  and  pawl,  as  the  downward  pull 
of  the  handle  brings  an  equal  strain  over  the  entire  length 
of  the  sleeve. 

The  simple  method  of  adjustment  has  several  advantages. 
When  under  pressure  or  strain  there  is  no  rivet  that  can  be 
pulled  out  if  the  wrench  is  subjected  to  a  side  pull,  and  as 
pipe  wrenches  are  made  to  pull  but  one  way,  the  screw  in 
the  sleeve  acts  as  a  pivot  and  the  end  of  the  sliding  jaw 
(under  the  thumb)  acts  as  a  check,  thereby  distributing  the 
strain  over  the  whole  length  of  the  sleeve.  The  spring  placed 
under  the  end  of  the  sliding  jaw  as  shown  in  the  illustration 
only  serves  the  purpose  of  making  the  adjustment  conven- 
ient, but  this  is  not  depended  upon  for  the  working  of  the 
wrench,  as  it  will  operate  either  with  or  without  the  spring, 
and  the  action  is  entirely  positive. 


LANDIS  AUTOMOBILE  CAM  GRINDING 
ATTACHMENTS 

The  Landis  Tool  Co.,  of  Waynesboro,  Pa.,  has  developed 
two  forms  of  cam  grinding  attachments  for  use  on  its  regu- 
lar line  of  universal  and  plain  grinders.  The  first  of  these 
attachments,  show-n  in  Figs.  1  and  2,  is  for  detachable  cams; 
the  other,  shown  in  Fig.  3,  is  for  those  of  the  integral  type, 
the  machine  being  intended  to  finish  these  surfaces  complete 
from  the  forging,  without  lathe  work  or  milling. 

The  first  attachment  is  a  self-contained  arrangement  whose 
frame,  as  shown  at  A.  is  mounted  directly  on  the  table  of  a 
regular  grinding  machine.  It  is  connected  by  a  driving  arm  B 
with  the  regular  driver  on  the  faceplate  of  the  work-spindle, 
as  is  clearly  shown  in  both,  views.  It  is  constructed  on  the 
swinging  principle,  the  spindle  bearing  G  being  suspended 
from  a  hinge  or  pivot  directly  above  it.  The  work  is  mounted 
at  D  on  one  end  of  this  supplementary  spindle,  while  the 
master  cam  is  show^n  at  E.  As  this  spindle  is  revolved,  the 
pressure  of  a  spring,  not  shown,  which  keeps  bearing  O 
pressed  outward  and  holds  master  cam  E  against  shoe-plate  F, 
will  cause  the  cam  outline  to  be  reproduced  on  the  work  D. 

An  important  feature  of  the  attachment  is  the  fact  that  it 
grinds  its  own  master  cams,  which  are  copied  from  full- 
sized  model  cams  identical  with  those  to  be  ground.  In  mak- 
ing the  master  cam,  it  is  fastened  in  the  place  of  /)  In  Pig.  2, 
while  the  model  cam  is  mounted  In  the  place  of  E.     The  od- 
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eration  is  exactly  the  same  as  for  grinding  the  work  from  the 
master,  and  the  method  evidently  insures  making  an  exact 
copy  of  the  model  in  the  finished  work.  Owing  to  the  fact 
that  the  master  cam  is  of  enlarged  size,  the  least  radius  being 
never  less  than  1%  inch,  the  outline  is  reproduced  very  accu- 
rately on  the  work,  the  reduction  in  the  majority  of  cases  be- 
ing more  than  2  to  1. 

As  in  all  accurate  cam  grinding  devices,  the  designer  has 
had  to  make  provision  for  overcoming  the  change  in  the  form 
of  the  work  produced  by  the  decreased  diameter  of  the  wheel, 
as  it  wears  away.  Allowance  is  here  made  for  tnis  by  pro- 
viding a  series  of  shoe-plates  F  as  a  regular  part  of  the  equip- 
ment. These  plates  have  a  curved  working  surface  corres- 
ponding to  the  diameter  of  the  wheel  being  used.  The  num- 
ber of  plates  in  a  set  is  determined  by  the  size  of  the  machine 
in  which  the  attachment  is  to  be  used;  that  is,  by  the  differ- 


Fig.  1.    SeU-contained  Attachment  for  Grinding  Detachable 
Automobile  Cams 

ence  between  the  diameter  of  the  grinding  wheel  at  full  size 
and  smallest  diameter  at  which  it  can  be  used.  A  plate  is 
furnished  for  each  inch  of  wheel  diameter  reduction  allowed. 

In  grinding  the  master  cam,  a  shoe-plate  and  wheel  of  equal 
radii  are  used,  producing,  of  course,  a  standard  copy  of  the 
model  cam  form.  If  the  cam  is  placed  in  its  proper  position 
at  the  other  end  of  the  spindle,  replacing  the  model  cam  and 
using  the  same  wheel  and  shoe-plate,  an  exact  copy  of  the 
model  or  work  would  result.  The  same  thing  would  follow 
if  any  size  of  wheel  and  a  plate  of  radius  equal  to  It  were 
used.  Without  this  multiplicity  of  plates,  the  tendency  would 
be,  as  the  wheel  wears  down,  for  the  cams  to  become  slightly 
full. 

In  the  inch  of  wheel  reduction  which  each  plate  covers,  this 
change  of  form  is  imperceptible.  The  master  shoe-plates  are 
arranged  to  distribute  or  divide  this  variation  evenly.  For 
instance,  a  shoe-plate  of  6%  inches  radius  is  used  on  wheels 
from  7  down  to  6%  inches  radius,  or  from  14  to  13  inches  in 
diameter.  In  the  same  way  a  614-inch  radius  plate  is  used  on 
wheels  from  13  down  to  12  inches  diameter,  and  these  changes 
continue  until  the  wheel  is  reduced  to  its  minimum  size.  At 
no  time,  it  will  be  seen,  does  the  radius  of  the  shoe  differ  from 
that  of  the  wheel  by  more  than  14  inch,  and  as  these  extreme 
variations  occur  on  each  side  of  the  middle  or  exact  position, 
it  is  clear  that  the  very  slight  variations  in  the  contour  of  the 
cam  will  be  divided  equally  on  each  side  of  the  form. 

Pig.  3  shows  the  back  view  of  a  standard  grinding  machine, 
furnished  with  an  attachment  for  forming  cams  made,  integ- 
rally with  the  shaft.  While  designed  especially  for  this  work, 
detachable  cams  can  be  finished  with  equal  facility,  though  in 
such  work  the  master  cam  would  be  so  made  that  a  full  set 
of  either  the  inlet  or  exhaust  cams  could  be  placed  on  the 
arbor  and  ground  together.  The  action  of  this  machine  is 
entirely  different  from  the  one  previously  described.  The 
master  cam  and  work  are  both  stationary  so  far  as  lateral 
motion  is  concerned,  this  being  given  to  the  wheel-slide  and 
wheel  instead.  The  master  or  former  cam  is  shown  at  G.  As 
mav  be  seen,  it  is  of  large  diameter  and  stiff  design,  rigidly 
supported  by  bearings  bolted  to  the  main  column  of  the  bed. 


It  is  driven  in  unison  with  the  work-spindle  by  a  geared  con- 
nection passing  through  the  casing  shown  at  H.  The  former 
roll,  by  whose  action  on  the  master  cams  the  wheel-slide  is 
reciprocated,  is  shown  at  J.  This  is  mounted  in  bearings  at- 
tached to  the  wheel-slide  and  thus  transmits  its  motion  to  it, 
the  movement  being  transmitted  in  turn  from  the  wheel  to 
the  work  to  give  the  latter  the  form  desired. 

In  the  same  way  as  in  the  pi-evious  case,  the  master  cam 
shaft  G  is  copied  from  an  actual  model  cam  shaft.  In  this 
copying  process,  the  model  shaft  is  supported  rigidly  be- 
tween its  cam  surfaces  over  its  entire  length,  in  bearings  pro- 
vided for  the  master  cam  at  the  back  of  the  machine.  This 
is  to  overcome  any  possibility  of  its  yielding  or  springing  dur- 
ing the  grinding  operation  on  the  master  cams.  The  latter 
are  ground  in  a  solid  piece  held  between  the  centers,  in  exactly 
the  same  way  as  the  work  itself.  The  cams  are  more  than 
double  the  size  of  the  work  to  be  ground,  insuring  accuracy 
and  freedom  of  movement  in  transmitting  their  motion  to  the 
wheel-slide. 

Means  have  to  be  taken  here  also  to  allow  for  the  wear  of 
the  wheel.  A  series  of  cam  rolls  J  is  provided,  of  various  di- 
ameters, to  agree  with  the  diameter  of  wheel  being  used. 
There  Is  one  of  these  rolls  for  every  change  of  inch  In  diam- 
eter, giving  the  same  results  in  regard  to  accuracy  as  with  the 
other  attachment. 

A  portion  of  the  cylindrical  body  of  the  master  cam  remains 
between  the  cam  outlines  in  the  form  of  a  collar.  When  the 
gi-inding  wheel  is  traversed  along  the  work  in  passing  from 
one  cam  to  the  next,  the  roller  on  the  rear  of  the  slide  runs 
on  these  collars,  by  which  action  the  grinding  wheel  is 
withdrawn  clear  from  the  work,  and  the  wheel-slide  is  held 
from  cross  motion.  When  the  wheel  has  been  moved  to  the 
next  cam  to  be  ground,  the  roller  passes  beyond  the  collar 
of  the  master  and  engages  the  next  corresponding  cam  sur- 
face. It  will  be  seen  that  the  wheel  might  even  be  tra- 
versed a'.crg  the  work  automatically,  just  the  same  as  in 
grinding  plain  work,  since  the  reciprocating  or  cross  motion 
of  the  wheel-slide  only  takes  place  when  the  roll  is  actually 
on  the  cam  to  be  ground.  The  momentary  resistance  that  the 
roll  might  suffer  in  being  brought  up  against  the  shoulder  of 
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Fig.  2.    Rear  View:  of  Cam  Grinding  Attachment,  sho^^ng  Constructioli 

the  cam  is  taken  care  of  in  either  direction  by  the  compres- 
sion springs  shown  beneath  the  wheel-slide,  at  the  left  of  the 
spindle  on  which  roll  J  is  mounted. 

This  fixture  in  no  way  interferes  with  plain  straight  grind- 
ing, and  the  machine  can  be  used  for  finishing  the  cylindrical 
bearings  of  the  shafts  with  the  same  facility  as  when  the 
work  is  done  in  a  regular  plain  grinder.  To  change  the  ma- 
chine over  to  plain  work,  it  is  only  necessary  to  slide  the 
grinding  wheel  back,  disengaging  it  from  the  master  cam. 
This  is  effected  by  a  screw  operated  by  handwheel  K. 

Both  of  these  machines  and  attachments  are  of  rigid  con- 
struction, especially  designed  for  the  rapid  production  of  cam 
surfaces  direct  from  the  forging,  without  preliminary  rough- 
ing ot  any  kind.     This  has  bi'come  the  regular  practice  and 
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has  resulted  in  doiibliiiK  tlir  output  over  tlii-  method  pre- 
viously followed  ot  turning  or  milling,  i)repiuatory  to  llnish- 
lug  on  the  grinder.  The  machine  illustrated  is  one  of  the 
iualier's  regular  plain  10-  by  30-inch  machines. 


"CONSOLIDATED"   POWER  PRESSES  FOR 
AUTOMOBILE  MANUFACTURING 

The  automobile  has  done  a  great  deal   in  stimulating  the 
develoiiment  of  the  power  press,  and  in  widening  its  applica- 


at 


Fig.  3. 


Plain  Grmder  provided  wiUa  Master  Ce.ro  for  Operating  WTieel-sUde, 
m  Gl-inding  Integral  Cam  Shafts 


itions.     The  power  press,  in  turn,  has  been  of  much  assistance 
an  cheapening  the  automobile,  effecting  at  the  same  time  an 


a.\les,  etc.,  and  many  other  parts.  In  making  cranltshafts, 
about  all  llial  is  needed  at  the  present  time  is  a  droii  ham- 
mer, a  trimming  press  and  a  grinder.  The  accompanying 
illustruiion.s  show  two  forms  of  inoss  developed  by  the  Con- 
solidated Press  &  Tool  Co.,  Ford  Building,  Detroit,  Mich., 
especialy  adapted  to  this  important  field  of  automobile  manu- 
facture. 

The  press  illustrated  in  Fig.  1  is  especially  adapted  to 
making  tool  boxes  and  similar  parts.  On  this  class  of  work 
the  strain  on  the  frame,  at  times,  is  excessive,  and  to  guard 
against  possible  accident  each  housing  is 
reinforced  with  two  steel  rods.  These 
rods  are  put  in  hot,  and  the  nuts  on  the 
undeiside  of  the  frame  are  tightened  up 
and  pinned,  so  that  when  the  rods  cool, 
the  strain  is  equally  distributed  between 
the  cast-iron  frame  and  the  steel  rods. 
It  is  claimed  by  the  manufacturers  that 
^^  it   is    practically    impossible    to    break   a 

ii^^^^^^^^^       frame  constructed  in  this  manner,  and  as 
yJKT  ']^^^^^         llie  life  of  a  press  is  usually  determined 
by   the   life  of  the   main   frame,   the   ad- 
vantage of  this  type  of  construction  be- 
comes at  once  apparent. 

The  distance  from  the  bed  to  the  slide 
on  the  press  illustrated  is  22  inches, 
which  gives  ample  room  for  operating  the 
heavy  dies  used  in  redrawing,  forming 
and  bending  the  different  parts  for 
.  which  it  is  intended.  Some  of  the  other 
principal  dimensions  are:  distance  be- 
tween uprights,  40  inches;  width  of  bed 
front  to  back,  32  inches;  height  from 
floor  to  center  of  shaft,  94  inches;  ratio 
of  gearing,  8:1;  total  weight,  17,000 
pounds.  This  press  is  built  in  six  sizes 
and  twenty-four  different  styles,  with 
a  varying  width  between  the  uprights  to  suit  any  class  of 
work. 

The  press  illustrated  in  Fig.  2  was  designed  especially  for 


Fig.  1.    A  Preaa  with  Reliiforced  Frame  for  Automobile  Box  Work.  etc. 

actual  increase  in  the  strength  and  efficiency  of  the  various 
parts.  This  has  been  done  by  making  it  possible  to  replace 
wooden  parts  and  castings  with  steel  stampings  and  forgings. 
The  press  Is  now  th<'  principal  tool  used  in  the  making  of 
trainee,  bods,  hoods,  radiators,  brake  drums  and  bauds,  rims. 


Fig.  2.    Trimming  Froaa  for  Automobile  Forgings 

trimming  the  special  shapes  of  forgings  used  in  the  automo- 
bile industry.  While  the  frame  is  of  the  overhanging  type, 
the  depth  of  the  throat  is  not  as  great  as  on  similar  presses 
intended  for  working  sheets  cold,  consequently  the  spring  In 
the  frame  on  heavy  work,  always  so  noticeable  In  machines 
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of  this  type  when  the  throat  is  deep,  is  entirely  overcome. 
The  main  frame  is  cast  in  one  piece  instead  of  in  sections, 
the  bed  is  heavily  ribbed  underneath,  and  the  crown  is  ex- 
ceptionally deep  and  thick.  The  section  of  the  housings  is 
made  similar  to  that  of  a  planer  housing,  instead  of  following 
the  usual  form  heretofore  used  in  power-press  construction 
■when  the  frame  is  cast  in  one  piece.  Some  of  the  principal 
dimensions  are:  width  of  bed  right  and  left,  60  inches;  dis- 
tance from  bed  to  slide,  22  inches;  ratio  of  gearing,  8:1; 
total  weight,  28,000  pounds.  This  type  of  press  is  built  in  six 
sizes  classified  as  to  power,  and  IS  sizes  classified  by  weight, 
the  distance  between  the  uprights,  being  made  to  suit  the 
work  to  be  performed. 


engage  the  feed  rod  and  lead-screw  at  the  same  time.  All 
shafts  and  studs  in  the  apron  are  supported  at  both  ends  by 
ample  bearings. 

As  will  be  seen  in  the  illustrations,  two  levers  are  used  for 


"CISCO"  14-INCH  ENGINE  LATHE 

The  accompanying  illustration  Fig.  1.  shows  a  new  14-inch 
lathe  placed  on  the  market  by  the  Machinery  and  Equipment 
Department  of  the  Cincinnati  Iron  and  Steel  Co.,  Cincinnati, 
Ohio.  This  lathe  is  known  as  the  '"Cisco"  14-inch  quick- 
change  gear  engine  lathe,  and  the  particular  features  of  the 
machine  are  the  simplicity  of  the  quick-change  gear  device, 


Pig.  1.     Fourteen-inch  Engine  Lathe  placed  on  the  Market  by  The 
Iron  &  Steel  Co..  Cincinnati,  Ohio 

and  the  exceptionally  powerful  drive  in  the  apron. 

A  view  from  the  end  of  the  headstock  is  shown  in  Fig.  2 
and  a  view  of  the  inside  of  the  apron  in  Fig.  3.     This  latter 


Fig.  3.    Construction  of  the  Apron  of  the  "  Cisco  "  Lathe 

operating  the  quick-change  gear  device   by   means  of   which 
threads  from  3  to  32  per  inch  may  be  cut.     The  feed  changes 
possible  are  33,  varying  from   18  to   192 
I  •     per    inch.     A   positive   locking   device    is 

■  provided  which  makes  it  impossible  to  en- 

mL  gage  two  gears  at  the  same  time.     It  will 

Jjl  be  seen  by  referring  to  the  illustrat'ons 

■^  Figs.   1  and  2,  that  all  gears  have  been 

JK  very  carefully  covered   in  a  manner  to 

JHzrnri;rs  Si'^'^  the  machine  a  neat  and  pleasing  ap- 

pearance. Ample  oiling  facilities  and  oil 
pockets  have  been  provided  wherever 
necessary.  While  the  machine  is  not  reg- 
ularly furnished  with  the  taper  attach- 
ment, it  can  be  provided  with  such  an 
attachment  at  any  time,  as  the  carriage 
has  been  jig  drilled  for  this  purpose,  and 
the  application  of  the  taper  attachment 
is  a  simple  matter. 

The  headstock  is  of  massive  construc- 
tion. In  Fig.  1  the  head  cone  is  pro- 
vided with  five  steps,  but  a  head  cone 
with  four  steps  can  be  furnished  instead, 
if  required.  While  the  nominal  swing  of 
the  lathe  is  14  inches,  the  actual  swing  is 
15%  Inches.  A  hole  is  provided  through 
Cincinnati  the  spindle  for  stock  up  to  1  5  16  inch  di- 

ameter. The  bearings  are  of  phosphor- 
bronze  and  made  amply  large,  and  all  the  proportions  of  the 
machine,  including  those  of  the  bed  and  legs,  have  been  made 
massive  and  heavy  so  as  to  make  the  machine  suitable  for  the 
advantageous  use  of  high-speed  steel  tools.  The  countershaft 
provided  is  equipped  with  the  Nugent  friction  clutch. 

An  interesting  feature  in  the  lathe  is  that  all  studs,  screws 
and  nuts  have  been  so  selected  and  their  neads  milled  to 
such  standard  dimensions  that  only  two  wrenches  are  required 
for  the  entire  lathe.  This  is  a  great  advantage,  as  consider- 
able time  is  lost  in  the  ordinary  shop  in  hunting  for  suitable 
wrenches  for  the  variety  of  sizes  of  nuts  and  bolt  heads  fre- 
quently found  on  many  machine  tools. 


Fig   2.    End  View  or  the  Headstock 


Illustration  indicates  the  massive  construction  of  this  part  of 
the  machine.  The  apron  mechanism  is  worm  driven,  and  pro- 
vided with  a  safety  devic  to  prevent  interference  between  the 
lead-screw  and  the  feed-rod  drive  so  that  it  is  impossible  to 


THIRTEEN-INCH   "STAR"   SCREW  CUTTING 
LATHE 

The  Seneca  Falls  Mfg.  Co.,  330  Water  St.,  Seneca  Falls, 
N.  Y.,  has  added  a  13-inch  lathe  to  the  regular  line  of  ma- 
chines manufactured.  This  lathe,  shown  in  the  accompany- 
ing engraving,  is  known  as  the  No.  65-E  "Star"  lathe, 
and  is  of  the  same  general  design  and  construction  as  the 
9-  and  11-inch  sizes  built  by  this  company,  which  were  illus- 
trated   and   described   in   the    September,    1909,    issue   of   Ma-  ' 

CHIXERT. 

The  actual  swing  of  the  lathe  is  14Vs  inches  over  the  bed. 
The  length  of  the  bed  is  6  feet.  The  head  spindle  is  made 
of  60-65-point  carbon  steel  and  revolves  in  large  ring-oiling 
bearings.  It  is  provided  with  a  1%-inch  hole,  and  may  be 
fitted  with  a  draw-in  chuck  with  split  collets  for  work  from 
1/16  to  3,4  inch  diameter.     The  carriage  is  provide  with  T- 
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slots  as  ludirated,  and  the  cross-feed  screw  Is  equipped  with 
a  mlcroiuctci-  collar  lo  read  in  thousandths  of  an  Inch.  All 
the  carriages  are  arranged  for  taper  attachment,  \vhuh  may 
be  supplied  at  any  time.  The  plain  and  compound  rests  are 
easily  interchangeable,  and  the  same  binding  device  as  used 
on  the  smaller  sizes  is  employed.  The  automatic  cross  and 
longitudinal  feeds  are  also  of  the  same  design  as  described 
In  the  September,  1909,  issue.  The  machine  will  cut  all 
standard  tlireads  from  3  to  72  per  inch,  including  UVi  and 
27.  When  equipped  with  metric  translating  gears  it  will  cut 
International  standard  metric  threads  from  0.5  to  S  milli- 
meters lekd. 

The  countershaft  is  of  the  same  type  as  supplied  with  the 
smaller  sizes  of  "Star"  lathes,  and  all  other  advantageous 
features  in  the  smaller  sizes  are  retained.  Screws,  nuts  and 
small  parts  liable  to  become  burred  or  bruised  are  case-hard- 


Those  kettles  are  made  In  two  sizes,  the  smallest  having  a 
capacity  of  10  gallons  and  tue  largest  30  gallons.  They  are 
meeting  with  considerable  favor  among  manufactureis  of  all 
kinds,  according  to  the  makers,  which  can  doubtless  be  attrib- 
uted to  the  convenience  of  connecting  them  to  the  gas  supply 
and  also  to  their  economy  of  operation.  Dipping  baskets  of 
various  sizes  are  furnished  for  use  in  connection  with  the 
washing  of  machine  parts. 


DIAMOND  MACHINE  CO.'S  POLISHING 

MACHINE 

The  Diamond  Machine  Co.  of  Providence,  R.  I.,  has  recently 
developed  a  new  type  of  polishing  lathe  which  we  Illustrate 
herewith.  This  machine  has  been  designed  to  meet  the  grow- 
ing demand  for  a  polisher  that  can  be  driven  by  a  bolt  from 


Thlrteen-Inch  Screw  Cutting  Lathe,  built  by  the  Seneca 
FaUs  Mfg.  Co.,  Seneca  FaUs,  N.  Y. 

ened,  and  ample  facilities  have  been  provided  to  compensate 
for  wear.  An  additional  feature  which  will  be  appreciated 
particularly  in  shops  with  limited  equipment  is  the  provi- 
sion of  a  set  of  blocking,  three  inches  high,  by  means  of 
which  the  head-  and  tail-stock  and  the  plain,  compound  and 
center  rests  may  be  raised  up  to  increase  the  swing  of  the 
lathe  to  20^s   inches. 


CLEVELAND  SODA  AND  POTASH  KETTLE 

The  Cleveland  Machine  Specialty  Co.,  202-204  St.  Clair 
Ave.,  N.  E.,  Cleveland,  Ohio,  has  recently  placed  on  the  market 
a  new  type  of  soda  and  potash  kettle  for  cleaning  the  parts  of 
■disassembled  machines.     This  kettle,  which  is  shown  in  the 

accompanying  il- 
lustration, is 
heated  by  gas. 
The  convenience 
of  gas  as  a  fuel 
will  be  readily 
appreciated.  The 
burners  are  ar- 
ranged in  a  fixed 
position  with  re- 
lation to  the  ket- 
tle, and  either 
natural  or  arti- 
ficial gas  can  be 
used.  The  bot- 
toms of  the  pots 
are  constructed  so 
as  to  break  up  the 
flame  in  order 
to  distribute  the  heat  rapidly  to  the  solution,  thus  effecting  a 
greater  economy  in  the  consumption  of  gas  necessary  to  keep 
the  solution  boiling.  Eye-bolts  are  attached  to  the  flange  of 
the  kettle  proper  to  facilitate  handling  it  when  this  is  neces- 
eary. 


Cleveland  Machine  Specialty  Go's  Gas-heated 
Soda  and  Potash  Kettle 


Diamond  Machine  Co  's  New  Polishing  Lathe  which  ia 
designed  to  be  driven  from  the  Floor  Below 

the  floor  below,  thus  doing  away  with  an  overhead  counter- 
shaft and  unnecessary  belting.  The  column  of  this  machine 
is  entirely  enclosed,  as  shown,  thus  giving  a  rigid  construction 
and  at  the  same  time  avoiding  the  danger  of  interference 
with  the  driving  belt.  The  pulleys  on  the  spindle  are  pro- 
tected by  a  cover  bolted  to  the  column,  which,  if  desired,  can 
be  removed,  if  for  any  reason  the  machine  is  to  be  driven 
from  an  overhead  countershaft.  The  distance  that  the  polish- 
ing wheels  project  from  the  column  on  either  side,  adapts  the 
machine  to  a  wide  range  of  work.  The  bearings  are  long  and 
rigidly  supported,  as  the  engraving  indicates.  A  removable 
cover  on  the  side  of  the  column  opposite  to  that  illustrated, 
provides  access  to  the  belt  when  this  is  desired,  either  for  in- 
spection or  repairs.  A  removable  taper  point  which  may  be 
attached  to  one  end  of  the  spindle  is  furnished  with  the  ma- 
chine. The  small  handle  shown  projecting  from  the  front  of 
the  column,  provides  convenient  means  for  starting  and  stop- 
ping the  spindle.  The  height  of  the  spindle  above  the  floor  is 
38  inches,  and  the  total  floor  space  required  is  33%  by  54 
inches.  Polishing  wheels  up  to  and  including  16  inches  in  di- 
ameter can  be  easily  sw,ung. 


SLOTTING  ATTACHMENT  FOR  MILWAUKEE 
MILLING  MACHINE 

The  new  Milwaukee  milling  machine,  made  by  the  Kearney 
&  Trecker  Co.,  Milwaukee,  Wis.  (of  which  the  No.  2B  plain 
design  was  illustrated  in  the  February,  1910,  number  of  Ma- 
chineky),  has  been  provided  with  an  improved  form  of  slot- 
ting attachment,  herewith  illustrated  in  Figs.  1  and  2.  An 
attachment  of  this  kind  may  be  used  to  great  advantage  on  the 
milling  machine,  particularly  in  toolroom  work,  where  it  will 
take  cuts  in  boring  bars,  dies,  wrenches,  internal  gears,  key 
seats,  etc.,  which  cannot  be  done  with  the  milling  cutter.  The 
special  features  of  the  new  design  are  the  simplicity  of  mech- 
anism, the  adjustable  stroke,  the  rectangular  ram,  the  Im- 
proved tooi  clamiiing  arrangement,  and  the  adjustable  setting 
of  the  head  to  any  angle  through  the  whole  3G0  degrees.     The 
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construction  will  best  be  understood  from  Fig.  2. 

The  base  cf  the  machine  E  is  clamped  to  the  front  face  of 
the  knee-slide  being  set  down  over  the  dovetail  from  above, 
and  lined  up  as  shown  by  the  engagement  of  the  top  of  the 
recess  with  the  overhanging  arm  of  the  machine,  which  is 
allowed  to  project  slightly.  When  thus  located,  it  is  clamped 
in  place  by  gibs  in  a  way  similar  to  that  by  which  the  knee  is 
gibbed   to   the   same   surface.     This   arrangement   makes    the 


Fig.  1.     Slotting  Attachment  w^ith  Adjustable  Stroke  and  Quicli  Return, 
for  Milwaukee  Millers 

base  of  the  attachment  practically  solid  with  the  base  of  the 
machine,  and  thus  gives  it  great  rigidity.  The  extension  of 
the  dovetailed  knee  bearing,  on  which  the  attachment  is  fast- 
ened, was  designed  for  the  specific  purpose  of  firmly  holding 
this  and  other  similar  appliances. 

Collar  J  is  fitted  directly  to  the  main  spindle  of  the  ma- 
chine. It  carries  a  pivot  on  which  is  supported  bronze  block 
H,  fitting  a  groove  cut  in  the  face  of  the  driving  plug  E. 
Plug  E  and  the  spindle  of  the  machine  are  eccentric  by  a  con- 
siderable amount,  as  shown,  so  that  E  receives  from  the 
spindle  a  quick  return  movement  of  about  two  to  one,  in  ac- 
cordance  with   the    principle    of   the    well-known    Whitworth 
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Pig.  2.    Section  and  Face  View  of  Slotting  Attachment,  showing  Construction 

quick-return  mechanism.  The  front  face  of  E  is  slotted  for 
the  crank  pin  F.  This  is  adjusted  to  or  from  the  center  to 
give  a  less  or  greater  stroke,  being  reached  with  the  wrench 
through  an  opening  In  the  right  side  of  the  attachment.  It 
operates  the  ram  A  through  the  connecting-rod  L  as  shown. 


The  ram  A  is  a  rectangular  steel  bar.  This  form  gives  a 
long  bearing  in  proportion  to  the  width,  insuring  stiffness 
and  a  better  alignment.  The  lower  end  of  the  bar  is  pro- 
vided with  V-blocks  BB,  and  has  a  hardened  piece  C  to  back 
up  the  tool. 

A  convenient  improvement  in  the  machine  Is  the  provision 
made  for  swinging  the  entire  head  around  a  full  circle  on 
base  K.  This  adjustment  is  read  from  angular  graduations, 
making  it  possible  to  set  the  ram  accurately  to  any  position. 
In  the  vertical  position  it  may  be  used  in  connection  with  the 
rotary  table  for  any  work  requiring  slotting  and  Indexing, 
such  as  internal  gears.  When  swiveled  to  the  horizontal  posi- 
tion, it  may  be  used  in  connection  with  the  indexing  head  for 
similar  work,  when  the  rotary  table  is  not  available.  It  is 
also  then  useful  for  work  held  in  the  chuck,  such  as  hex  or 
socket  wrenches,  dies,  etc. 

The  machine  is  made  in  three  sizes,  giving  lOi^a,  11  and  11% 
inches  respectively  from  the  center  of  the  tool  to  the  face  of 
the  column.  The  tools  used  can  be  of  any  size  from  ^4  to  % 
inch  diameter,  and  of  any  shape,  rough  or  finished.  The  ad- 
justment of  the  stroke  for  all  sizes  is  from  0  to  4  inches.  The 
net  weight  of  the  device  is  195,  220,  and  262  pounds,  respective- 
ly, for  the  three  sizes. 


S.   M.   HILDRETH   CO.'S  COLLAPSIBLE 
STEEL  HORSE 

A  patented  collapsible  steel  horse  or  trestle  has  been  placed 
on  the  market  by  the  S.  M.  Hildreth  Co.,  2  Rector  St.,  New 
York.  This  horse,  which  is  illustrated  herewith,  will  be 
found  very  convenient  in  a  machine  shop  or,  in  fact,  any- 
where that  a  device  of  this  kind  is  used.  It  is  light  in 
weight  but  very  strong  and  rigid,  being  constructed  of  steel 
angles  throughout.  The  steel  construction  precludes  any 
chance  of  breakage,  even  under  heavy  weights,  and  insures  a 
long  life.  The  collapsible  feature  of  this  trestle,  makes  it 
very  convenient  for  handling  and  transporting,  and  the  very 


A  Collapsible  Steel  Trestle,  or  Horse,  Folded  and  Ready  for  Use 

small  amount  of  space  which  it  occupies  when  not  in  use  is 
undoubtedly  its  most  valuable  feature.  The  upper  engraving 
shows  how  compact  the  trestle  is  when  folded  ready  for  stor- 
ing. Anyone  who  has  had  experience  with  trestles  of  the 
rigid  type,  will  readily  appreciate  the  compactness  of  this  new 
design.  Obviously,  these  trestles  may,  if  desired,  be  checked 
out  from  the  tool  or  stock-room  the  same  as  with  other  tools. 
These  horses  are  manufactured  in  various  sizes  to  adapt  them 
for  any  purpose  required.  The  manufacturers  also  intend  to 
bring  out  a  type  which  may  be  raised  or  lowered  to  various 
heights. 


ROCKFORD  HAND  MILLER  AND 
ATTACHMENTS 

The  Rockford  hand  milling  machine,  herewith  illustrated 
and  described,  is  made  by  the  National  Machine  Tool  Works, 
of  Rockford,  111.  The  machine  itself  is  of  interest  in  a  num- 
ber of  ways,  particularly  in  the  combination  lever  and  screw 
feed  provided.  Its  interest  and  usefulness  are  increased,  how- 
ever, by  the  line  of  attachments  furnished.  Two  of  these,  the 
slotting  and  vertical  milling  attachments,  are  here  illustrated. 
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In  Fig.  1  the  machine  Itself  is  shown;  it  is  of  the  familiar 
folumn  and  knee  type,  set  on  a  substantial  base  with  a  tool 
cupboard.  Adjustable  micrometer  stops  arc  provided  for  the 
vertical  movement  of  the  knee  on  the  column.  This  move- 
ment is  effected  by  a  lever,  keyed  to  a  rack  and  pinion  for 
quick  operation.  The  longitudinal  motion  of  the  work-table 
Is  also  provided  with  stops,  which  bring  up  solidly  against  a 
post  attached  to  the  saddle.  The  combination  screw  and  lever 
feed  for  the  table  is  plainly  shown  in -the  engraving.     It  con- 


screws  and  adjusting  as  required.  The  same  draw-in  collets 
and  taper  socket  are  furnished  as  for  the  main  spindle  of  the 
machine.  The  spindle  thus  holds  end  mills,  drill  chucks,  etc. 
It  is  possible  on  some  work.  Indeed,  to  \ise  bo(h  the  horizontal 
and  vortical  spindles  simultaneously.  The  attachment  has  been 
found  well  adapted  to  jig  work,  as  both  the  cross  and  longi- 
tudinal feeds  of  the  table  are  accurately  graduated  to  thou- 
sandths of  an  inch. 

The   slotting  or  shaping  attachment  shown   in   Fig.   3   has 


Fig.  2.    StiffeDingr  Flange  for  Overhanging  Arm, 
Clamped  to  Attachment  Flange  on  Column 


Fig.  3,     Rockford  Hand  MiUer,  fitted  with 
Slotting  Attachment 


Fig.  1.  Hand  Miller  with  Combination 
Screw  and  Lever  Feed  ;  Vertical  Attachment 
shown  in  Place. 


sists  of  a  worm-gear 
keyed  to  the  shaft  on 
which  the  hand  lever  is 
mounted,  meshing  with 
the  feed-screw  of  the 
table.  Means  are  pro- 
vided for  clamping 
this  worm-wheel  fast, 
in  which  case  the  feed- 
screw may  be  run  out 
and  in  over  It  the 
same  as  through  the  usual  stationary  feed  nuts.  When  it 
is  desired  to  handle  the  table  with  the  lever,  the  worm-wheel 
is  undamped.  Under  those  conditions  it  operates  as  a  gear, 
meshing  with  the  double  thread  screw  as  though  the  latter 
were  a  rack,  thus  making  provision  for  quick  operation  of 
the  longitudinal  feed. 

The  spindle  of  the  machine  is  provided  w'ith  a  draw-in  tube 
for  collets  of  any  size  up  to  %-inch  hole.  A  collet  is  also  fur- 
nished bored  to  the  No.  7  Brown  &  Sharpe  taper,  for  holding 
end  mills,  drill  chucks,  etc.  The  overhanging  arm,  as  shown 
in  Fig.  2,  has  a  stiffened  flange  or  plate  mounted  on  it,  and 
screwed  fast  to  a  corresponding  flange  cast  solid  with  the  ma- 
chine. This  extends  out  SM;  inches  on  the  overhanging  arm, 
and  serves  to  support  it  more  thoroughly. 

While  this  flange  on  the  column  serves,  when  clamped  to 
the  plate,  to  stiffen  the  the  outboard  arbor  support,  it  was  not 
primarily  designed  for  this  purpose.  As  shown  in  Figs.  1 
and  3,  its  regular  function  is  to  serve  as  a  base  for  the  verti- 
cal and  slotting  attachments.  The  vertical  attachment  is 
shown  mounted  in  Fig.  1.  The  spindle  of  this  is  driven  by 
bevel  gears  from  a  horizontal  shaft,  extending  to  the  back  of 
the  machine  through  a  sleeve  in  the  seat  for  the  overhanging 
arm.  Here  it  is  connected  with  spur  gears  for  the  rear  end  of 
the  spindle.  This  sleeve  is  made  so  that  it  can  be  slipped  out 
from  the  back  end  in  an  instant.  It  is  held  in  place  by  the 
rear  clamping  screw,  which  tightens  the  overhanging  arm. 

The  advantage  of  this  construction  is  that  a  very  rigid  sup- 
port for  the  vertical  spindle  is  furnished,  and  at  the  same 
time  it  is  set  high  enough  so  as  not  to  materially  lessen  the 
vertical  capacity  of  the  machine.  The  flange  of  the  base  is 
graduated  in  degrees,  so  that  the  head  may  be  set  to  any  posi- 
tion desired  for  angular  cuts,  by  loosening  the  three  clamping 


been  found  useful  for  cutting  keyways,  planing  out  dies,  etc. 
It  is  clamped  to  the  column  in  the  same  way  as  the  vertical 
milling  attachment  in  Fig.  1.  It  has  a  2-inch  stroke,  and 
takes  tools  with  lA-inch  round  shanks.  These  may  be  set  with 
the  cutting  edge  on  any  side,  and  the  whole  attachment  may 
be  swiveled  round  to  any  angle.  The  device  should  be  espe- 
cially useful  for  die  sinking  and  similar  work,  as  it  permits 
cutting  to  a  line  scribed  on  the  top  of  the  work  where  it  is 
always  in  sight,  and  so  runs  no  risk  of  being  under  cut  and  de- 
stroyed. The  same  connection  with  the  rear  end  of  the  main 
spindle  of  the  machine  is  ma,de  as  in  Fig.  1. 


"READY"  STRAIGHT  THREADING  TOOL 

The  accompanying  illustration  shows  an  improved  threading 
tool,  which  is  being  placed  on  the  market  by  the  Ready  Tool 
Co.,  of  New  Haven,  Conn.  As  may  be  seen.  It  is  of  the  in- 
serted blade  type,  and  is  very  simple  in  construction,  there 


Thread  Tool  Holder  with  Improved  T-Head  Clumping  Block 

being  but  three  parts  to  it  besides  the  blade.  The  holder  is 
straight  and  flush  on  both  sides  with  no  projections,  present- 
ing a  very  neat  appearance.  The  blade  A  is  adjustable,  being 
provided  with  ratchet  teeth  on  its  rear  face  which  engage  cor- 
responding teeth  in  the  face  of  clamping  block  B,  which  thus 
serves  to  lock  it  under  the  pressure  of  th6  screw  C.  The 
clamping  block  is  held  In  position  by  its  Thead  (not  clearly 
shown    in    the    engraving,    which    keeps    it    from    dropping 
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through  the  slot,  and  thus  in  turn  supports  the  blade  against 
the  pressure  ot  the  cut.  The  screw  holds  the  V  of  the  blade 
wedged  in  the  V-slot  broached  out  in  the  holder  to  receive  it, 
thus  binding  the  blade  and  holder  firmly  together.  The  tool 
will  also  be  furnished  with  the  offset  form  of  shank  if  re- 
quired. 


SELF-CONTAINED  TURBINE  PUMPING  ENGINE 

The  improvements  made  in  centrifugal  pumps  and  steam 
turbines  during  recent  years  have  made  possible  a  very 
efflclent  combination  of  both,  which  compares  favorably  as 
to  size,  cost,  simplicity  and  steam  consumption  with  recipro- 
cating pumps.  This  combination  also  has  an  advantage  over 
the  reciprocating  unit  In  cases  where  a  pump  is  required  to 
work  against  different  pressures,  which  requirement  is  easily 
met  with  good  steam  economy  by  a  turbine-driven  multi-stage 
centrifugal   pump,   properly   arranged   for  series  and   parallel 


pumps.  The  six  gages  show  the  steam  pressure  on  the  tur- 
bine throttle,  the  steam  pressure  above  the  nozzle,  the  water 
pressure  In  the  pipe  lines,  the  suction  lift,  the  water  pres- 
sure in  the  injection  pipe  to  the  condenser,  and  the  vacuum. 

The  lubrication  is  furnished  from  a  central  multiple  oiler 
mounted  on  the  gear  case  of  the  turbine,  the  oil  from  this 
lubricator  being  used  for  the  high-speed  bearings,  gears,  and 
governor  pins.  All  oil  from  these  points  is  carried  to  a  com- 
mon reservoir  In  the  bed-plate  and  from  there  pumped  to  a 
filter  from  which  it  flows  back  to  the  central  multiple  oiler. 

The  unit,  which  is  built  by  the  De  Laval  Steam  Turbine 
Co.,  Trenton,  N.  J.,  is  very  compact  and  is  self-contained  so 
that  it  is  only  necessai-y  to  connect  It  with  the  steam  and 
water  piping  and  place  it  on  a  suitable  foundation,  which 
latter  need  not  be  very  heavy,  due  to  the  fact  that  there  is 
practically  no  vibration. 


NO.  1  NEWTON  HORIZONTAL  MILLING 
MACHINE 

The  accompanying  engraving  shows  a  horizontal  milling 
machine,  made  by  the  Newton  Machine  Tool  Works  Inc.,  24th 
and  Vine  Sts.,  Philadelphia,  Pa,  This  design  is  provided  with 
an  improved  spindle  bearing  which  gives  the  cutters 
an  axial  adjustment,  which  can  be  accurately  gaged 
by  a  screw  control.  The  bearing  is  mounted  for 
this  purpose,  as  shown,  in  an  auxiliary  slide. 

The  machine  is  strongly  built,  and  is  intended 
for  the  rapid  milling  of  small  duplicate  parts.  The 
spindle,  saddle,  and  cross-rail  form  an  integral  cast- 
ing, giving  the  machine  advantages   in  this   respect 


DeLaval  Self-contained  Pumping  Engine 

operation.     A  pump  of  this  type  is  shown  in  the  accompany- 
ing halftone  illustration.     It  consists  of  two  10-lnch  De  Laval 
double    suction    centrifugal    pumps,    driven    by    a    De    Laval 
steam  turbine,  and  arranged  so  that  the  pumps  can  be  oper- 
ated  either   in   parallel   or   series,   thus   covering   a   range   of 
operation  from  a  normal  delivery  of  7,550  gallons  per  minute 
against  a  50-foot  head,  to  2100  gallons  per  min-    • 
ute  against  a  175-foot  head.     The  pumps  are 
operated  in  parallel  up  to  a  head  of  80  feet, 
and  for  higher  heads  in  series. 

As  will  be  seen  from  the  illustration  the 
.pump,  turbine,  condenser,  and  accessories  are 
mounted  compactly  on  a  box-shaped  bed-plate 
of  moderate  size.  The  condenser  is  of  the 
ejector  type,  receiving  the  injection  water 
under  considerable  head  from  the  first  pump, 
so  that  a  good  vacuum  is  possible  with  simple 
and  inexpensive  apparatus.  If  it  is  desired  to 
shut  off  the  condenser  at  any  time  the  unit 
can  be  operated  non-condensing  by  closing  the 
water  check  valve  in  the  exhaust  pipe,  so  that 
the  steam  escapes  through  the  exhaust  relief 
'valve. 

The  exhaust  pipe  contains  a  speed  limit- 
ing device  which  prevents  the  turbine  from 
running  away  in  case  of  failure  of  the 
n.ain  governing  valve.  This  emergency  speed-limiting  device 
consists  of  a  butterfly  valve  in  the  exhaust  pipe  normally 
held  open  by  a  spring,  but  controlled  by  a  piston.  If  the 
turbine  exceeds  a  certain  speed,  a  governor  on  one  of  the 
gear  shafts  will  open  a  valve  admitting  air  behind  the  piston, 
which  will  then  turn  the  butterfly  valve  to  a  position  athwart 
the  exhaust  steam  pipe.  As  soon  as  the  speed  is  checked, 
the  air  will  leak  from  the  cylinder  into  the  exhaust  pipe,  so 
that  the  valve  .will  resume  its  normal  position. 

As  will  be  seen,  all  gages  have  been  brought  together  upon 
a    gage    board    attached    to    the    piping    connecting    the    two 


A  Horizontal  Milling  Machine  for  Manufacturing  Operations 

over  the  column  type  with  which  It  is  offered  in  competition. 
Provision  is  made  for  supporting  the  outer  end  of  the  arbor 
by  a  saddle  fitting  the  cross-rail,  insuring  accurate  alignment 
at  all  times.  The  outboard  support  has  a  bearing  with  paral- 
lel internal  and  taper  external  surfaces,  with  adjusting  nuts 
to  compensate  for  wear. 

There  are  six  changes  of  belt  feed  for  the  table,  with  auto- 
matic release,  hand  adjustment  and  power  quick  return;  the 
latter  is  controlled  by  the  friction  disks  and  operating  lever 
shown  at  the  front  side  of  the  machine.  The  spindle  is  3% 
inches  in  diameter,  with  a  maximum  capacity  for  cutters  up 
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to  7  Inches  in  diainoter.  The  work  table  is  14  inches  widi', 
with  an  extra  Inch  between  the  upiiBhts.  The  maximum  dis 
tance  from  the  center  of  the  spindle  to  the  top  of  the  table  is 
15  Inches.  The  table  is  long  enough  to  take  cuts  48  inches 
long,  and  is  entirely  surrounded  by  an  oil  tank. 

The  builders  have  found  a  wide  demand  for  this  machine 
on  work  which  had  previously  been  done  on  the  standard  col- 
umn and  knee  type  miller. 


GARVIN  VERTICAL  MILLING  ATTACHMENT 

The  accompanyins  hall'tono  and  line  engravings  illustrate  a 
vertical  milling  attachment,  made  by  the  Garvin  Machine  Co., 
New  York  City.  It  is  shown  in  Fig.  1  applied  to  the  maker's 
Ko,  2  universal  milliuK  machine.     This  attachment  is  unusual, 


Pig.  1.    Rugged  Attachment  for  Vertical  Milling  Exclusively 

in  that  no  provision  is  made  for  swiveling  the  vertical  spindle 
about  the  horizontal  axis  of  the  machine.  This  adjustment 
was  dispensed  with  because  it  is  seldom  required.  Its  aban- 
donment has  resulted  in  giving  this  attachment  much  greater 
rigidity  and  capacity,  as  it  makes  possible  a  substantial  de- 
crease in  the  number  of  joints  and  connections  necessary. 

Referring  to  the  reference  letters  in  Pig.  2,  in  connection 
with  Fig.  1,  it  will  be  seen  that  the  casing  of  the  attachment 
and  the  support  on  the  face  of  the  milling  machine  column,  are 
made  in  one  piece,  shown  at  A.  This  casting  is  clamped  to  the 
column  by  the  three  bolts  B,  and  is  supported  at  its  outer  end 
by  a  pivot  closely  fitting  the  regular  outboard  support  of  the 
machine.     While  this,  as  explained,  does  not  regularly  provide 
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which  engage  the  V's  on  either  side  of  the  front  face  of  the 
column,  and  swing  the  attachment  slightly  one  way  or  the 
other,  depending  on  which  side  is  screwed  down.  It  should 
be  noted  that  tlu>  body  A  of  the  device  Is  made  cylindrical, 
with  spherical  end,  so  as  to  give  the  o]ierator  an  unobstructed 
view  of  his  work. 

This  attachment  is  driven  by  miter  gears,  having  a  coarse 
pitch  and  strong  teetli.  The  spindle  is  ground,  having  a  No. 
10  Brown  &  Sharpe  taper  hole  for  the  arbor  or  cutter  shank; 
it  is  provided  with  a  draw-in  rod  for  holding  the  cutters  in 
place.  The  lower  bearing  is  taper,  running  in  a  solid  self- 
oiling  bronze  box.  The  upper  bearing  is  straight,  running  in 
an  adjustable  bronze  box,  provided  with  a  take-up  nut  for  end 
motion.  The  nose  of  the  spindle  is  threaded  to  the  standard 
2Yj  inch  diameter,  four  pitch,  left-hand  V-thread.  The  attach- 
ment is  made  in  two  sizes,  and  may  be  applied  to  many  sizes 
or  styles  of  the  makers'  milling  machines. 


Fig.  2.    Section  of  Garvin  Vertical  Milling  Attachment 

for  swiveling  the  spindle  away  from  the  vertical,  provision  is 
nevertheless  made  for  tipping  the  spindle  very  slightly  in 
other  direction,  to  prevent  dragging  of  the  cutting  edges  on 
the  back  side  of  the  cutter.  Bolts  B  are  a  little  loose  in  their 
holes,  permitting  the  spindle  to  be  rocked  slightly  to  the  right 
or  left.    This  rocking  adjustment  is  controlled  by  clamps  D, 


MECHANIC'S  MACHINE  CO.'S  NO.  32 
UPRIGHT  DRILL 

The  accompanying  illustration  shows  a  new  No.  32  upright 
drill,  made  by  the  Mechanic's  Machine  Co.,  of  Rockford,  111. 
The  tool,  as  may  be  seen,  is  of  the  sliding  head  design,  and  is 


An  Upright  Drill  with  a  Slinple  Design  of  Tapping  Attachment 
and  Geared  Feed 

notable  for  the  simplicity  of  the  tapping  attachmert  and  the 
provision  of  geared  feed  changes.  A  back-gear  device  of  the 
internal  type  is  also  furnished. 

Referring  to  the  engraving,  the  construction  of  the  tapping 
attachment  will  be  plainly  understood.  Its  construction  is 
the  most  direct  possible,  as  only  two  gears  are  used  in  addi- 
. tion  to  the  ordinary  crown  gear  and  pinion;  these  two  are 
simply  an  additional  crown  gear  and  pinion  for  the  reverse 
movement,  the  ratio  of  which  is  such  as  to  give  the  desired 
return.  The  reverse  crown  gear  is  made  from  steel,  and  is 
provided  with  a  large  hub,  bored  out  to  sufficient  size  to  fur- 
nish a  bearing  for  the  clutch  sleeve  in  It.  This  gives  a  chance 
to  use  a  very  long  and  durable  clutch  sleeve,  and  one  which 
will  not  be  cramped   under  any  conditions.    This  sleeve  is 
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made  from  steel,  but  is  surfaced  on  the   outside   with  hard 
bronze  to  give  a  good  bearing  in  the  steel  gear. 

The  enclosed  gear  feed  mechanism  gives  the  eight  changes, 
varying  from  0.005  to  0.062  Inch  per  revolution  of  the  spindle. 


L 


Pig.  1.    No.  4  Universal  Milling  Machine  built  by  the  Hendey  Machine  Co. 
Torrlngton.  Conn.    .,B  ;  [ 

The  changing  of  the  feeds  is  effected  by  cam  sleeves  shown 
projecting  below  the  feed  box.  These  are  graduated,  each  feed 
being  indicated  by  plain  figures  stamped  on  the 
sleeves.  In  this  machine  the  simplicity  of  the 
mechanism  throughout  enables  the  manufacturers 
to  supply  a  tool  at  a  very  reasonable  figure,  with 
all  modern  conveniences. 


inal  travel  of  the  table  is  35  inches,  the  transverse  travel  12 
inches,  and  the  vertical  travel  20  inches.  All  feeds  are  pro- 
vided with  safety  trips.  The  total  dimensions  of  the  table 
are  60%  by  15  inches,  the  working  surface  being  55 1^  by  15 
inches.  The  table  is  provided  with  three  %-inch 
T-slots. 

The  dividing  head  is  of  very  heavy  construction. 
The  frame  furnishes  annular  bearings  for  side  plates 
which,  in  turn,  serve  as  trunnions  for  carrying  the 
center  block  of  the  head;  the  spindle  is  provided  with 
taper  journals  on  both  ends.  The  nose  of  the  spin- 
dle is  made  with  a  clutch  driving  collar,  and  fur- 
nished with  a  draw-in  bolt.  The  swing  of  the  index 
centers  is  15  inches,  the  maximum  distance  between 
the  centers  being  31  inches.  The  front  plate  on  the 
index  head,  intended  for  direct  indexing,  has  three 
rows  of  holes,  with  24,  30  and  36  holes,  respectively. 
The  plunger  pin  for  these  holes  is  carried  on  an 
eccentric  shaft  graduated  to  indicate  the  row  of 
J"*"  holes  engaged  with.  Only  one  side  plate  for  the 
"-  wormwheel  indexing  is  required,  this  plate  being 
reversible  and  having  nine  circles  of  holes  on  each 
side,  running  from  15  to  49  holes  per  row,  the  inter- 
mediate numbers  being  according  to  the  usual  system. 
The  indexing  crank  rotates  on  its  pin  when  marking 
spacings,  and  is  provided  with  a  snap  catch  which 
holds  it  free  from  the  plate  when  indexing.  The 
worm  in  the  index  head  runs  in  an  oil  bath,  and  an 
adjustable  stop  is  provided  to  regulate  the  proper  en- 
gagement between  the  worm  and  wormwheel. 

The  general  dimensions  of  the  machine  are  as  fol- 
lows: The  taper  hole  in  the  end  of  the  spindle  is  a 
No.  12  Brown  &  Sharpe  taper;  the  straight  hole 
through  the  spindle  is  1%  inch,  and  the  diameter  of 
the  nose  of  the  spindle  ZV^  inches,  with  three  triple 
left-hand  threads  per  inch.  The  width  of  the  driving 
belt  Is  5  inches,  the  diameter  of  the  driving  pulley  16 
inches,  and  its  speed  350  revolutions  per  minute.  The  distance 
from  the  center  of  the  spindle  to  the  overhanging  arm  is  8% 


*^ 


HENDEY  NO.  4  UNIVERSAL  MILLING 
MACHINE 

A  universal  milling  machine,  known  as  the  No. 
4  G.-S.  type  has  recently  been  brought  out  by  the 
Hendey  Machine  Co.,  Torrington,  Conn.  The  right 
and  left  sides  of  the  machine  are  shown  in  the 
accompanying  illustrations.  In  designing  this 
machine  the  same  general  construction  has  been 
followed  as  is  employed  in  the  No.  4  plain  gear- 
driven  milling  machine  built  by  the  same  com- 
pany, which  was  mentioned  in  a  note  in  the  July, 
1909,  issue  of  Machinery.  The  object  aimed  at  in 
designing  this  machine  has  been  to  provide  ample 
power  and  a  wide  range  of  spindle  speeds  and 
feeds,  and  at  the  same  time  produce  a  machine  of 
simple  construction.  There  are  but  few  and 
easily  understood  movements  required  for  the 
various  feed  changes,  the  gearing  for  which  is  ar- 
ranged according  to  the  same  system  as  has  been 
applied  so  successfully  on  the  Hendey-Norton 
lathes.  Tne  number  of  spindle  speeds  obtainable 
are  15,  and  the  range  of  spindle  speeds  obtain- 
able through  the  back-gears  is  from  12  to  106 
revolutions  per  minute,  while  the  range  obtain- 
able through  the  geared  cone  is  from  134  to 
350  revolutions  per  minute.  The  feeds  are 
positive  and  obtained  through  chain  and 
sprockets.  There  are  21  feed  changes,  rang- 
ing from  14  to  25  inches  of  table  travel  per  minute.  The 
feeds  are  all  automatic  and  can  be  operated  simultaneously, 
and  reversed  while  the  machine  is  in  motion.     The  longitud 


Figr.  2.    View  of  Universal  Milling  Machine  shelving  General  Arrangement 
of  Feed  Mechanism 

inches,  and  the  distance  from  the  end  of  the  spindle  to  the  cen- 
ter in  the  arbor  support  is  28  inches.  The  floor  space  required 
is  108  by  117  inches  and  the  net  weight  is  6900  pounds. 
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IMPROVEMENTS  IN  THE  WOODS    UNIVERSAL 
TOOL  AND  CUTTER  GRINDER 

In  the  March,  1908,  number  of  Maciiinehy,  we  illustrated 
and  described  a  very  complete  tool  and  cutter  grinder  made 
by  the  Woods  EngincerinK  Co.,  Alliance,  Ohio.  This  machine 
has  since  been  improved  in  a  number  of  particulars,  resulting 
in  the  new  design  herewith  described  and  illustrated. 


Fig.  1.    Improved  Design  of  Woods  Universal  Tool  and 
Cutter  Grinder 

The  principal  change  consists  in  providing  for  the  angular 
adjustment  between  the  wheel  and  work,  by  swiveling  the 
wheel-head  instead  of  the  work-table.  This  results  in  a 
marked  increase  of  rigidity,  as  the  column  can  now  be  made 
solid  instead  of  having  the  split  sleeve  construction  previously 
required.  Less  floor  space  is  needed  as  well,  the  work-table 
being  always  in  the  same  position.  For  the  same  reason  it 
is  now  at  all  times  directly  under  the  countershaft,  to  which 


Three-swivel  Mounting  for  VLse.  permitting  Universal  Adjustment 


it  can  always  be  belted  for  driving  the  work  in  cylindrical 
grinding. 

Another  improvement  relates  to  the  vise,  which  is  now 
made  to  fit  on  the  headstock.  This  is  shown  most  plainly  in 
Pig.  2,  where  it  will  be  seen  that  the  new  arrangement  gives 
the  vise  three  swivels,  making  it  strictly  universal  and  cap- 
able of  holding  work  in  any  conceivable  position.  The  vise 
also  fits  the  base  of  the  headstock,  bringing  it  close  to  the 
table  for  surface  work.  The  other  attachments  have  been 
simplified  and  at  the  same  time  improved  so  as  to  give  them 
a  wider  range  of  action  and  more  varied  uses. 

As  seen  in  Fig.  1,  handwheels  have  been  supplied  for  all  the 
movements.  They  are  placed  so  that  the  operator  can  control 
them  all  without  shifting  from  his  natural  position.     All  the 


working  parts  are  easily  accessible  for  cleaning,  and  adjust- 
ments are  provided  throughout  for  wear,  allowing  the  original 
accuracy  of  the  machine  to  be  preserved  for  a  long  period  of 
time.  In  other  points  the  good  features  of  the  original  de- 
sign have  been  preserved. 

The  longitudinal  travel  of  the  machine  is  22  inches,  and 
the  cross-feed  is  7%  inches.  The  vertical  adjustment  is  9 
inches.  It  will  take  22  inches  between  centers  and  swings 
9  inches  over  the  table.  A  full  outfit  of  wrenches,  dogs,  tool- 
rests  and  attachments  is  provided,  together  with  wheels  suit- 
able for  the  work  of  the  machine.  The  weight  without  coun- 
tershaft is  about  700  pounds. 


GENERAL  ELECTRIC  ALTERNATING  CURRENT 
GRINDING  AND  BUFFING  EQUIPMENT 

The  General  Electric  Co.,  Schenectady,  New  York,  has 
brought  out  improved  types  of  alternating-current  buffing  and 
grinding  equipments  designed  for  use  in  wood-working  shops, 
machine  and  repair  shops,  foundries,  etc.,  where  alternating 
current  is  available. 

The  grinding  equipment,  as  shown  in  Fig.  1,  consists  of  an 
alternating-current  motor  with  substantial  supports,  fitted 
with  tool-rests  and  water  attachments.  These  latter  acces- 
sories are  rigidly  clamped  to  the  bearing  brackets,  and  can 
be  easily  removed  if  required.  Each  end  of  the  extended 
shaft  is  provided  w-ith  two  steel  flanges,  two  leather  wash- 
ers and  one   nut  for  clamping  the  emery  wheels  securely  in 


Fig.  1.     Motor-driven  Grinding  Equipment  built  by  the  General 
Electric  Co  ,  Schenectady.  N.  Y. 

position.  The  motor  is  absolutely  enclosed,  so  as  to  be  thor- 
oughly dust-proof,  and  the  shafts,  bearings  and  attachments 
have  been  designed  with  a  view  of  making  the  device  able 
to  withstand  hard  and  constant  usage. 

The  self-contained  buffing  equipment  shown  in  Fig.  2  pro- 
vides a  very  efficient  polishing  device,  similar  in  construction 
to  the  grinding  outfit,  with  the  exception  that  the  tool-rests 
and  water  attachments  are  omitted.  The  shaft  is  also  made 
longer,  and  each  end  is  tapered  and  threaded  for  receiving 
the  buffs.  The  bearing  brackets  are  circular  and  so  designed 
that  they  may  be  turned  through  90  degrees  to  admit  of  side- 
wall  installation. 

The  motors  can  be  furnished  for  operation  on  either  fein- 


Plg.  2. 


BufTing  Equipment  of  the  same  General  Design  as  the 
Grinding  Equipment  in  Fig.  1 


gle-,  two-,  or  three-phase  circuits  of  110  or  220  volts.  The 
single-phase  motors  are  of  •%,  1,  2  and  3  horsepower  capacities, 
and  the  polyphase  motors  of  %,  1,  2,  3,  5  and  7 'A  horsepower 
capacities. 


WILLEY  PORTABLE  ELECTRIC  BREAST  DRILL 

The  portable  breast  drill  shown  in  the  accompanying  en- 
graving, made  by  the  Willey  Machine  Co.  of  JeffersonvlUe, 
Ind.,  is  of  the  same  general  type,  but  of  an  improved  design,. 
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as  compared  with  the  drill  made  by  the  same  company  and 
illustrated  and  described  in  the  November,  1908,  issue  of  Ma- 
CHIXEBY.  Instead  of  having  the  power  transmitted  by  only 
two  gears  as  In  the  previous  design,  four  gears  are  used,  this 
construction  being  more  advantageous.  The  gears  are  all  cut 
from  a  solid  steel  bar.  A  system  of  air  ducts  in  the  frame 
provide  for  ventilation  and  cool  running  of  the  motor. 


Improved  Portable  Electric  Breast  Drill  built  by  the  Wllley 
Machine  Co.,  Jeffersonville,  Ind. 

The  tool  is  made  in  three  sizes,  having  a  maximum  capacity 

for  drilling  %,  %  and  %-inch  holes  in  steel.     The  motors,  as 

mentioned  in  the  previous  description  referred  to,  are  wound 

for  either  direct  or  alternating  current  and  for  any  voltage  up 

to  250. 

*     *     * 

NEW  MACHINERY  AND  TOOLS  NOTES 

Machinist's  Haxd-sceew  or  Cla.mp:  Tower  &  Lyon  Co.,  95 
Chambers  St.,  New  York  City.  This  is  a  clamp  designed  on 
the  familiar  lines  of  the  wood-worker's  hand-screw,  but  made 
of  sheet  steel  pressed  to  shape,  with  steel  screws.  The  con- 
struction is  stiff  and  durable. 

CoRUNDtJM  Oilstones:  American  Emery  Wheel  Works, 
Providence,  R.  I.  This  line  of  oilstones  is  made  in  five  dif- 
ferent sizes  (4,  5,  6,  7  and  S  inches  long,  respectively),  and 
in  three  grades,  coarse,  medium  and  fine.  The  stones  are  im- 
pregnated with  vaseline,  so  that  they  are  practically  self- 
lubricating. 

"CoRfBix."  A  New  Abrasive:  Goldschmidt  Thermit  Co.,  90 
West  St..  New  York  City.  This  is  a  material  which  has  been 
extensively  used  abroad  as  an  abrasive,  but  has  only  recently 
been  introduced  in  this  country.  It  is  a  by-product  formea 
in  the  manufacture  of  chromium  by  the  thermit  process.  It 
is  supplied   in  three  grades,  coarse,  medium  and  fine. 

DiPLEX  Milling  Machine  fob  Pistox  Rings:  Ackley  &  Ab- 
bey JIachine  Co.,  Battle  Creek,  Mich.  This  tool  is  designed 
for  milling  lap  joints  in  piston  rings  used  for  automobile  and 
other  engines.  Both  sides  of  the  ring  are  cut  and  jointed 
in  one  operation.  Pneumatic  devices  are  provided  for  clamp- 
ing the  work,  making  the  operation  of  the  tool  exceedingly 
rapid.  It  will  cut  and  joint  4-inch  rings,  5/16  inch  wide,  at 
the  rate  of  400  per  hour. 

"Columbia"'  'Vernier  Caliper  with  Depth  Gage  Attach- 
ment: E.  G.  Smith  Co.,  Columbia,  Pa.  A  recent  addition  to 
this  line  of  calipers  provides  jaws  for  inside  measuring, 
agreeing  with  the  setting  of  the  regular  jaws,  and  provides 
also  a  depth  gage  connected  with  the  sliding  jaw  and  read  to 
the  same  graduations.  Outside,  inside  and  depth  measure- 
ments can  thus  be  taken  simultaneously  at  the  same  reading. 
This  tool  is  furnished  with  a  number  of  different  styles  of 
graduations. 

Spfciai,  Milling  Machine  for  Ancl'-  Slots  in  Piston 
Rings:  Ackley  &  Abbey  Machine  Co.,  Battle  Creek,  Mich. 
This  special  miller  is  provided  with  a  work-table,  set  at  an 
angle  of  45  degrees,  and  provided  with  an  air  clamp  for  rapid- 
ly grasping  or  releasing  the  work.  Rings  up  to  8  inches  in 
diameter  may  be  cut.  These  are  located  by  suitable  plugs  on 
the  angular  table.  The  machine  is  operated  by  two  hand 
levers,  which  make  possible  rapid  manipulation  and  conse- 
quent high  output. 

Interi  HANGEAELE  Bladf  Sorew-drivkr :  Tower  &  Lyon  Co.. 
95  Chambers  St.,  New  York  City.  This  screw-driver  has  a 
wooden  handle,  reinforced  with  a  steel  shank,  and  provided 
with  a  spring  pin  for  retaining  the  various  screw-driver 
blades  furnished  with  the  set.  These  are  of  two  kinds,  round 
and  square,  and  of  two  diameters  for  each  style.  Various 
lencths  are  furnished  from  1  to  36  inches,  for  work  under  a 
wider  variety  of  conditions.  The  square  shanks  of  the  blades 
adapt  them  to  be  used  in  bit  braces  also. 


Arbor  Press:  Cleveland  Machine  Specialty  Co.,  Cleveland, 
0.  This  arbor  press  is  of  improved  design,  particularly  in 
the  matter  of  the  shape  of  the  main  casting,  which  is  of  box 
section,  giving  great  strength  for  the  weight.  The  No.  3  ma- 
chine has  a  capacity  for  arbors  up  to  l^/o  inch  diameter  and 
work  up  to  12  inches  diameter  by  12  inches  high.  It  will 
exert  the  pressure  of  three  tons  with  grdinary  effort,  and  has 
a  net  weight  of  108  pounds.  It  can  be  mounted  on  the  lathe 
or  bench,  or  can  be  provided  with  a  special   pedestal. 

Oil  and  Gas  Fuknaces:  Strong,  Carlisle  &  Hammond  Co., 
Cleveland,  O.  These  furnaces  are  furnished'  in  a  wide  vari- 
ety of  styles,  adapted  for  all  metal  working  purposes,  both 
for  regular  and  special  work.  They  are  made  to  be  fired  with 
either  natural  gas  or  oil.  Two  convenient  designs  for  gen- 
eral use  are  a  heating,  annealing  and  tempering  furnace  with 
a  pre-heating  oven;  and  an  oil  tempering  furnace  with  an 
oil  burner.  These  furnaces  are  especially  notew.orthy  for 
their  very  convenient  arrangement  and  attention  to  detail 
in  design. 

Draw-in  Chuck  Attachment  for  Lathes:  Cleveland  Chuck 
Co.,  Cleveland,  O.  This  is  a  draw-in  attachment  of  the  ad- 
justable jaw  type,  adapted  to  be  applied  to  existing  screw  ma- 
chine and  turret  lathes,  or  to  engine  and  speed  lathes  pro- 
vided with  hollow  spindles.  The  working  parts  are  hardened 
and  ground.  The  device  will  be  furnished  with  either  three 
or  four  jaws,  or  with  stepped  or  special  jaws  for  special  work. 
Its  wide  adjustability  gives  it  a  great  advantage  over  the  usual 
construction  of  spring  collets  of  one  size  each  and  limited 
adjustment. 

Ball  Turning  Device  fob  Libby  Turret  Lathe:  Interna- 
tional Machine  Tool  Co.,  Indianapolis,  Ind.  This  device  is 
adapted  to  be  used  in  place  of  the  regular  cross-slide  tool-post 
on  the  Libby  turret  lathe,  and  is  connected  with  the  regular 
power  cross-feed  without  alterations.  The  tool-post  is  mounted 
on  a  swivel  table,  which  may  be  rotated  by  hand  or  power 
to  turn  balls  from  2  to  12  inches  in  diameter.  Stops  are 
provided'  for  locating  so  that  the  axis  of  the  swivel  motion 
will  coincide  with  the  center  line  of  the  spindle.  The  tool- 
post  is  of  the  turret  type  and  can  be  locked  in  two  positions, 
one  for  roughing  and  one  for  finishing. 

Improved  Handle  for  Hack-saw  Frames:  Simonds  Mfg.  Co., 
Fitchburg,  Mass.  This  firm's  line  of  straight  cut  hack-saw 
frames  for  blades  from  S  to  12  inches  inclusive,  is  now  fur- 
nished with  a  gutta  percha  handle  in  shape  resembling  a 
regular  saw  handle,  reaching  from  the  frame  proper  down 
to  the  saw  itself.  The  sides  are  checkered  to  make  the  grasp 
surer.  Brass  screws  are  used  to  connect  the  handle  and  the 
fi'ame.  The  metal  parts  are  polished  with  nickel,  and  the 
blades  may  be  used  in  any  one  of  four  directions.  This  im- 
proved handle  gives  a  firm  steady  grasp,  and  results  in  corre- 
sponding efficiency  in  the  use  of  the  tool. 

MoTOB-DRiVEN  MANUAL  TRAINING  Lathe:  F.  E.  Reed  Co., 
Worcester,  Mass.  This  lathe  is  driven  by  a  one-half  horse- 
power motor,  mounted  in  a  cabinet  leg  beneath  the  bed^  It  is 
so  supported  that  the  tension  of  the  belt  can  be  easily  ad- 
justed. The  headstock  is  mounted  on  an  overhang  of  the 
bed,  permitting  a  direct  cone  pulley  drive  from  the  armature 
spindle.  A  faceplate  is  provided  at  the  back  end  of  the  lathe 
spindle  for  turning  large  diameters.  A  shelf  beneath  the  bed 
and  one  at  the  back,  furnished  with  the  lathe,  afford  place 
for  work  and  tools.  The  lathe  swings  12  inches  and,  with  a 
4  foot  bed,  will  take  24  inches  between  centers. 

Duenkel  Reciprocating  Meter:  Jlechanical  Instrument  Co., 
120  Liberty  St.,  New  York  City.  This  instrument  positively 
measures  the  number  of  linear  feet  traversed  by  any  recipro- 
cating machine  member,  and  can  thus  be  used  to  check  the 
working  life  of  such  parts  as  piston  rings,  rods,  packings, 
pump  valves,  elevator  cables,  etc.  In  its  application  to  pumps, 
it  would  evidently  be  useful,  in  addition,  in  giving  an  indi- 
cation of  the  number  of  gallons  of  water  delivered.  The  re- 
cording dial  is  driven  by  reversing  and  clutch  mechanism, 
'-  hlch  operates  the  hand  continuously  in  one  direction,  both 
on  the  forward  and  on  the  back  stroke  of  the  reciprocating 
parts. 

Motor-driven  Die  Slotter:  Garvin  Machine  Co..  Spring  and 
Varick  Sts.,  New  York  City.  The  slotter  has  a  motor  bolted 
to  the  side  of  the  column  and  directly  belted  to  the  regular 
driving  pulley,  so  that  practically  no  change  is  required  in 
the  machine  itself.  Cross,  longitudinal  and  vertical  adjust- 
merts  of  the  table  are  provided  and  a  rotary  table  is  fur- 
nished as  well,  adapting  the  machine  especially  to  working 
out  the  shapes  found  in  die  cutting.  The  head  may  be  ad- 
justed to  the  proper  angle  for  the  draft  or  clearance.  The 
stroke  is  214  inches,  and  the  machine  runs  from  29  to  87 
strokes  per  minute.  The  weight  of  the  machine  is  1,480 
pounds. 

"Sharpen  Ezt"  Cold  Chisel:  H.  D.  Smith  &  Co..  Plants- 
ville,  Conn.  This  chisel  is  drop  forged  to  special  shape.  The 
body  of  the  tool  is  fluted,  allowing  a  comfortable  grip  and 
preventing  the  tool  from  slipping  in  the  hand.  The  head,  of 
course,  is  solid.  The  blade  is  shaped  so  as  to  be  easily  sharp- 
ened and  is  tempered  for  its  full  length  instead  of  only  for 
about  one-half  inch  from  the  point  as  with  the  ordinary  hand- 
made tool.     It  does  not  then  have  to  be  redressed  from  time 
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to  time,  and  as  It  can  be  used  clear  up  to  the  body,  Its  life 
is  a  long  one.  Each  tool  is  tried  under  a  sledge  hanuner 
test  before  marketing.  It  comes  In  four  sizes  with  blades 
from  %  to  %   inch  wide. 

Punching  anp  Siikaking  Machines:  Carpenter-Kerlln  Gear 
&  Machine  Co.,  V7  White  St.,  New  York  City.  This  line  of 
niachiiu'ry  is  built  in  different  forms — either  as  a  sliear  for 
angles,  squares  and  rounds  alone,  or  combined  witli  a  plate 
shear  or  with  a  punch.  It  is  built  In  several  sizes,  the  larg- 
est of  which  will  punch  a  2-Inch  hole  In  a  1  9/lG-inch  plate, 
shear  rounds  up  to  3  inches  diameter,  angles  up  to  7  by  % 
Inch,  and  other  sections  in  proportion.  High  grade  material 
Is  used,  steel  castings  being  employed  throughout  with  shafts 
of  tempered  steel,  running  in  phosplior-bronze  or  cast  iron 
bearings,  depending  on  the  service.  A  motor  drive  may  be 
easily  aiiplied  to  this  machine. 

KNKiiiT  Bi-AM  CojiPASs:  Sherwoodo  Tool  &  Instrument  Co., 
Wcsttown,  Pa.  This  compass  is  intended  both  lor  the  draft- 
ing-room, and  for  shop  use  in  laying  out  work.  Adjustment 
of  the  sliding  head  is  made  by  graduations  which  permit  it 
to  be  quickly  set  to  approximately  the  position  desired.  The 
fine  adjustment  is  then  made  by  turning  the  pivot  point, 
which  is  set  eccentrically  with  its  shank  for  the  purpose. 
The  sliding  holder  is  clamped  by  a  nut  which  permits  verti- 
cal as  well  as  horizontal  adjustment.  It  will  hold  either  a 
pencil  or  drawing-pen  as  desired,  or  a  scriber  for  metal  work. 
Beams  up  to  six  feet  in  length  will  be  furnished,  reinforced 
with  wood  to  give  the  proper  stiffness. 

Lane's  Ratchet  Screw-driver  and  Wrench:  J.  C.  McCarty 
&  Co.,  21  Murray  St.,  New  York  City.  This  wrench  is  pro- 
vided with  a  variety  of  screw-driver  blades  and  sockets,  which 
may  be  quickly  changed  by  unscrewing  a  knurled  nut.  The 
ratchet  mechanism  is  automatic  in  action  and  may  be  in- 
stantly changed  from  right  to  left  or  vice  versa  by  the  move- 
ment of  a  convenient  lever.  The  knurled  clamping  nut  may 
be  employed  for  rapidly  twirling  off  the  nut  or  screw  after 
it  has  been  loosened,  thus  saving  considerable  time.  The  tool 
is  7  inches  long  over  all.  and  drop-forged  from  the  steel  that 
is  best  suited  to  the  work  each  part  has  to  do.  This  wrench 
should  be  very  useful  in  working  in  confined  places,  in  assem- 
bling automobile  -work,  and  for  similar  applications. 

Pipe  Attachment  for  Automobile  Wrench:  Charles  E. 
Hall  Co.,  Buffalo,  N.  Y.  This  firm  is  the  maker  of  a  steel 
wrench  particularly  suited  to  the  automobilist's  use.  For  the 
Nos.  IS  and  20  of  this  line,  which  are  respectively  9%  and 
11 1/2  inches  over  all,  an  attachment  has  been  provided  which 
immediately  converts  the  tools  into  a  pipe  wrench.  This 
attachment  consists  of  a  separate  jaw  with  the  usual  ratchet 
teeth  cut  in  it,  which  may  be  slipped  in  place  in  the  wrench 
and  quickly  locked  by  a  spring  clip.  In  addition  to  the  con- 
venience afforded  by  this  attachment,  the  handle  of  the  wrench 
is  so  shaped  as  to  be  serviceable  in  removing  pneumatic  tires 
from  wheel-rims,  and  is  available  as  well  for  general  leverage 
in  the  many  emergencies  occurring  in  connection  with  auto- 
mobile work. 

Reversing  Tapping  Chuck:  Pawtucket  Tool  Co.,  Pawtucket, 
R.  I.  In  the  department  of  New  Machinery  and  Tools  in  the 
December,  1909,  number  of  Machinery,  was  published  a  note 
descriptive  of  a  new-  tapping  chuck  made  by  the  above  firm. 
This  was  of  the  puIl-ofT  type,  on  which  the  tap  is  released 
when  the  proper  depth  of  thread  has  been  cut.  The  new  de- 
sign is  provided  with  self-contained  reversing  gears  and  auto- 
matic clutch  mechanism,  which  stops  the  tap  at  the  bottom 
of  the  hole  and  reverses  it  by  the  operation  of  the  regular 
feed  lever  of  the  drill  press.  It  is,  therefore,  adapted  particu- 
larly to  presses  not  provided  with  a  special  reversing  attach- 
ment. It  is  of  very  compact  and  of  rugged  design,  with  a 
friction  device  graduated  to  suit  the  size  of  tap  used,  making 
it  very  simple  to  set. 

Motor  Drive  for  No.  00  Screw  Machine:  Garvin  Machine 
Co..  Spring  and  Varick  Sts.,  New  York  City.  In  this  appli- 
cation to  a  small  screw  machine,  the  motor  is  mounted  on  a 
base  attached  to  the  legs  of  the  machine  on  the  back  side, 
and  connected  with  the  spindle  by  a  pair  of  round  belts,  one 
of  which  is  crossed.  A  hand-operated  lever  is  provided  for 
shifting  the  belts  on  and  off  of  the  grooved  driving  pulley  on 
the  spindle,  for  reversing.  The  driving  pulley  is  made  of 
larger  diameter  than  the  loose  pulleys,  so  that  the  belt  not 
in  use  is  released  from  tension.  This  machine  has  a  capac- 
ity for  stock  up  to  Vi  inch  diameter.  It  may  be  used  for 
anything  from  this  down  to  the  very  finest  of  rod  work.  The 
machine  Is  very  quickly  handled,  making  high  production 
possible.     It  weighs  about  500  pounds,  including  the  motor. 

"Utility"  Mactiine  Vise:  Jackson  Vise  &  Tool  Co.,  8."> 
Beekman  St.,  New  York  City.  This  is  a  strongly  constructed 
tool,  covering  a  large  range  of  work  both  as  to  size  and  shape, 
without  the  use  of  attachments.  This  is  made  possible  by 
the  fact  that  the  fixed  jaw  is  four-sided,  and  may  be  swivoled 
to  bring  any  one  of  its  four  sides  in  line  with  the  movable 
jaw.  Ail  the  sides  of  this  jaw  are  machined.  One  has  a 
steel  face,  while  anotlior  is  shaped  to  answer  the  purpose  of 
an  angle-plate.  A  lliird  side  has  a  V-groove  extending  its 
full  deiith,  admitting  rounds,  squares,  etc..  to  be  held  verti- 
cally.    A  similar  horizontal  groove  is  provided  on  the  tourtj;i 


side.  The  vise  gives  an  opening  of  G'/o  inches  high  and  8>^ 
Inches  extreme  distance  between  the  jaws.  By  the  use  of 
supplementary  Jaws,  a  still  wider  adjustment  is  provided  for. 

Cahr  CoMniNATiON  TooL  HOLiiEus :  Henry  G.  Thompson  & 
Son  Co.,  New  Haven,  Conn.  In  the  November,  1907  and  190S 
issues  of  Machinery,  we  described  various  members  of  the 
line  of  Carr  combination  tool-holders.  'I'he  manufacture 
of  these  has  now  been  undertaken  by  the  firm  above  men- 
tioned, and  the  line  has  been  materially  added  to.  It  con- 
sists at  present  of  a  tool-holder  body  adapted  to  be  clamped 
onto  the  tool-rest  by  the  use  of  the  regular  tool-post  of  the 
lathe.  This  is  done  in  a  way,  however,  that  holds  it  much 
more  solidly  than  any  tool  held  in  the  tool-post.  In  this 
holder  may  be  clamped  any  one  of  a  series  of  tools,  compris- 
ing turning  tools,  boring  tools  of  various  sizes,  threading 
tools,  etc.  One  form  of  the  holder  permits  rocking  the  blade 
so  as  to  give  an  adjustment  for  the  height  of  the  center.  This 
is  particularly  adapted  to  the  use  of  cutting-off  tools.  Blades 
clamped  in  these  holders  are  held  with  unusual  firmness,  hav- 
ing a  support  directly  down  onto  the  tool-rest  of  the  lathe. 

Co.MiiiNKi)  Vertical  Milling  and  Drilling  Machine:  W.  B. 
Knight  Machinery  Co.,  St.  Louis.  Mo.  This  machine  resem- 
bles a  drill  press  somewhat  in  its  general  lines,  but  is  built 
with  an  exceedingly  stiff  column  and  with  adjustable  work 
tables  which  adapt  it  to  milling  operations.  In  place  of  the 
usual  rotary  work-table  and  swinging  arm,  a  knee  is  provided 
with  a  milling  machine  saddle  and  table,  giving  adjustments 
in  two  directions.  This  knee  is  supported  on  a  pivot,  so 
that  it  may  be  tilted  to  any  angle,  and  it  may  also  be  swung 
about  the  column  of  the  machine,  making  it  universal.  The 
vertical  adjustment  for  the  mill,  12  inches,  is  obtained  from 
the  sliding  spindle  head.  The  feed  of  the  spindle  in  the  head 
is  4%  inches.  Positive  geared  changes  are  provided  for  the 
speed  and  feed.  The  latter  has  10  rates  varying  from  0.008 
to  0.76  inch  per  revolution,  and  may  be  applied  to  either  the 
longitudinal  or  the  cross-feed  of  the  work-table.  A  swiveled 
vise  is  provided  with  a  graduated  "base.  The  machine  weighs 
about  2,000  pounds. 

Cincinnati  Special  Forge  Planer:  Cincinnati  Planer  Co., 
Cincinnati,  0.  This  tool  is  intended  for  severe  duty,  espe- 
cially where  the  sideheads  are  called  upon  to  do  a  large  share 
of  the  work.  For  this  reason  the  faces  of  the  housings  have 
been  made  very  wide  (18  inches  on  the  56-inch  machine) 
and  the  heads  have  been  gibbed  to  them  in  such  a  way  as 
to  give  them  great  rigidity.  Owing  to  the  weight  of  these 
heads,  they  have  been  furnished  with  a  power  rapid  traverse 
under  immediate  control  of  the  operator.  Besides  this  spe- 
cial attention  to  the  sideheads.  another  important  feature  has 
been  incorporated  in  the  design — namely,  the  use  of  double 
driving  and  reverse  belts,  with  a  separate  driving  shaft  for 
the  latter,  so  as  to  eliminate  cross  belts  entirely.  The  for- 
ward and  reverse  shafts  on  top  of  the  housings  are  connected 
positively  by  gearing  in  the  proper  ratio.  The  narrow  straight 
belts  used  "with  this  arrangement,  while  transmitting  great 
power,  can  still  be  shifted  quickly  and  easily,  giving  instant 
and  accurate  control  to  the  reversing  motion. 

Blevney  Tube  Polishing  Machine:  John  C.  Blevney.  216 
High  St.,  Newark.  N.  J.  This  machine  employs  the  same 
principles  of  construction  as  the  one  illustrated  in  the  de- 
partment of  New  Machinery  and  Tools  of  the  Jlay,  1909. 
issue  of  Machinery.  The  polishing  member  is  a  belt  of  emery 
cloth,  supported  and  driven  by  a  leather  belt  whose  surface 
is  formed  into  ridges  which  keep  the  emery  cloth  spread  out 
flat,  and  at  the  same  time  give ,  it  a  ribbed  surface  which 
greatly  increases  its  cutting  capacity.  This  particular  design 
of  machine  is  provided  with  a  special  fable  carrying  rubber- 
covered  roller  shafts  for  supporting  the  tubes  as  they  pass 
through  the  machine.  The  tubes  are  carried  through  by  the 
friction  between  them  and  the  surface  of  the  abrasive  belt. 
As  they  pass  at  a  slight  angle  the  tubes  are  revolving  auto- 
matically, so  that  their  whole  surface  is  ground;  the  table  is 
also  automatically  shifted  during  the  grinding  to  distribute 
the  wear  over  the  full  area  of  the  belt.  For  tubing  of  rectan- 
gular section  the  work  is  carried  through  on  a  feed  belt. 

Fuel  Oil  Burning  Ppocess:  Gilbert  &  Barker  Mfg.  Co., 
Springfield.  Mass.  This  firm  has  developed  a  system  of  fuel 
oil  which  has  proved  to  be  economical,  conven'ent.  efficient 
and  safe  to  a  high  degree.  The  supply  tank  or  tanks  are 
located  underground  outside  the  building.  The  oil  is  drawn 
from  them  and  forced  into  the  nozzle  by  means  of  a  pow-er 
pump  connected  with  a  release  valve  which  maintains  a  pres- 
sure of  five  pounds  in  the  system.  A  series  of  b:ime  plates 
in  the  vent  pipe  of  tlie  storage  tank  prevent  the  entrance 
of  fire  tlirough  this  opening.  The  air  is  furnished  by  a  posi- 
tive rotary  blower  at  a  working  pressure  of  about  two  pounds. 
The  air  and  oil  are  combined  at  the  nozzle  in  portions  regu- 
lated by  suitable  valves.  The  fuel  is  sprayed  In  the  form  of 
a  fine  mist,  which  is  as  easily  regulated  and  burns  as  freely 
as  a  gaseous  fuel.  As  an  ingenious  safety  provision,  the  fuel 
pump  is  belted  to  the  blower,  so  that  if  the  latter  should  fall 
from  the  breaking  of  a  belt,  burning  out  of  a  motor  or  other- 
wise, the  supply  of  oil  would  also  cense  at  once.  This  sys- 
tem is  adapted  to  anything  from  large  forges,  to  small  beuch 
furnaces   for   light  hardening,   tempering,  ctf. 
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Tool  Outfit  fob  Machining  Fly-wheels  on  the  Boeing 
Mill:  Colburn  Machine  Tool  Co.,  Franklin,  Pa.  This  firm 
is  furnishing  an  outfit  of  tools  for  gas  engine  fly-wheels  which 
has  proved  very  successful.  The  boring  mill  used  is  provided 
with  two  regular  tool-heads  and  a  central  boring  spindle. 
The  latter  is  revolved  independently  of  the  table,  so  as  to  give 
the  proper  cutting  speed  to  the  tools  which  finish  the  bore  at 
the  same  time  that  the  rim  is  being  machined.  In  the  first 
operation  a  tool  in  one  of  the  heads  turns  the  outside  diam- 
eter of  the  rim.  Simultaneously  a  box  tool  held  in  the  other 
head  faces  both  edges  of  the  rim,  the  wheel  being  mounted 
in  a  special  fixture  which  holds  it  firmly,  but  allows  these 
cuts  to  he  taken  simultaneously.'  At  the  same  time  also,  the 
central  boring  spindle  is  roughing  out  the  bore  with  an  in- 
serted blade  boring-bar.  By  the  time  the  operations  on  the 
rim  are  finished  a  roughing  and  finishing  boring  cut  has  been 
taken  in  the  hub  and  the  reaming  is  in  progress.  For  the 
reaming,  the  floating  holder  described  in  the  New  Tools  De- 
partment of  the  December,  1909,  issue  of  Machinery  is  used. 
The  final  operation  consists  in  facing  the  hub  with  an  in- 
serted blade  holder,  steadied  by  a  pilot  in  the  bore,  and  cham- 
fering all  four  edges  of  the  rim  inside  and  out.  With  this 
outfit  of  tools  the  following  rate  of  production  has  been  found 
practicable:  22-inch  wheels,  15  minutes  complete;  26inch 
wheels.  IS  minutes;  30-inch  wheels.  20  minutes;  36-inch 
wheels,   23   minutes;    42-inch   wheels,   25  minutes  apiece. 

*     *     * 

UNITED  STATES  TRADE  REPORTS  BOBS 
UP  AGAIN 

The  following  interesting  correspondence,  which  speaks  for 
itself,  may  be  read  with  profit  by  manufacturers  unacquainted 
with  the  game.  It  has  been  played  for  several  years  with 
profit,  and  although  exposed  many  times  it  seems  to  flourish 
still: 

Industrial  Press, 

New  York,  N.  Y. 

Moline,   III.,   2/12/'10. 

Gentlemen: — We  enclose  herewith  letter  which  we  recently 
received  from  a  Cincinnati  concern.  .  .  .  We  received 
exactly  the  same  letter  from  them  about  a  year  and  one-half 
ago  and  are  enclosing  herewith  copy  of  our  reply  to  them  at 
that  time,  and  also  to  the  last  letter  received  from  them. 
These  parties  were  shown  up  in  the  trade  publication  a  few 
years  ago  but  are  evidently  getting  busy  again  and  believe 
that  it  would  be  well  to  warn  the  trade  against  them.  The 
point  of  the  matter  is  the  fact  that  we  are  the  sole  and  only 
and  exclusive  builders  of  screw  driving  machines  in  this  or 
any  other  country,  to  the  best  of  our  knowledge  and  belief. 
The  writer  is  easy  and  falls  for  a  good  many  advertising 
schemes,  but  this  one  is  too  raw.  Very  possibly,  however, 
others  new  in  the  business  would  be  taken  in  by  such  a 
scheme  and  we  believe  that  it  would  be  well  to  post  the  trade 
through  your  publication. 

Very  truly  yours, 

Reynolds  Machine  Co. 

Cincinnati,  l/20/'10. 
Reynolds  Machine  Co.,  Rock  Island,  Ills. 

Gentlemen:  The  enclosed  article  is  an  editorial  prepared 
on  the  subject  of  Screw  Driving  Machines,  which  we  intend  to 
publish  in  our  columns. 

Our  policy  of  furnishing  reports  on  any  commercial  matter 
about  which  our  readers  may  request  information  brings 
numerous  inquiries  on  all  subjects  pertaining  to  trade.  TTiis 
editorial  gives  facts  that  are  needed  and  will  be  appreciated 
by  a  large  number.  As  we  have  highly  indorsed  your  machine, 
we  ask  that  you  add  to  or  alter  same  as  you  may  think  best 
and  return  as  soon  as  possible.  If  you  have  any  cuts  that  will 
illustrate  the  subject,  kindly  loan  them  to  us  and  we  will 
return  them  promptly. 

As  this  is  an  editorial  of  course  there  is  no  charge  for  pub- 
lication and  in  addition  if  you  can  use  any  extra  copies  of 
the  issue  in  which  it  will  appear,  w-e  will  be  pleased  to  make 
you  the  following  special  reduced  rates  as  we  are  desirous 
that  you  should  get  as  much  benefit  out  of  it  as  possible. 

The  price  of  the  United  States  Trade  Reports  is  15c.  per 
copy,  hut  we  can  supply  you  with  100  at  12c.  per  copy,  250  at 
10c,  per  copy,  500  at  9c.  per  copy,  1,000  or  over  at  Sc.  per  copy, 
shipped  to  you  or  if  you  will  send  us  a  list  of  the  names  of 
ihose  whom  you  wish  to  reach,  we  will  mail  marked  copies  to 
such  without  any  extra  charge  to  you  for  the  postage,  wrap- 
ping, addressing  or  marking. 

Although  the  publication  does  not  depend  on  an  order  for 
copies,  such  an  order  will  be  appreciated  by  us. 

A\\altlng  an   early   reply   with   corrected   copy,   we   remain 
Yours  truly, 

■United  States  Trade  Reports, 

Following  is  the  article  headed  "Disinterested  Advice"  that 
was  to  be  published  in  the  U.  S.  Trade  Reports — if  "approved": 


DISINTERESTED    ADVICE 

It  is  often  a  very  difficult  matter  for  the  average  person  to 
determine  the  "best"  in  this  or  that  line  and  especially  so 
where  every  producer  heralds  his  own  particular  product  as 
the  acme  of  perfection.  The  many  points  to  be  taken  into 
consideration  in  determining  the  superiority  must  all  be  given 
careful  thought,  and  even  if  one  had  the  time  and  energy  to 
devote  to  a  careful  research,  there  are  still  many  obstacles 
to  overcome. 

It  is  perhaps  a  realization  of  these  facts  combined  with  the 
knowledge  that  this  paper  has  better  facilities  for  such  ex- 
aminations and  researches  than  any  individual  that  induces 
the  numerous  inquiries  we  receive  in  which  we  are  asked  the 
merits  or  advantages  of  this  or  that  commodity  where  they 
have  not  the  means  of  ascertaining  for  themselves. 

One  of  the  chief  factors,  however,  in  arriving  at  a  satisfac- 
tory solution  of  this  question  must  always  be  the  reliability 
of  the  firm  you  contemplate  dealings  with.  Knowing  the  firm 
you  deal  with  so  as  to  be  able  to  place  perfect  reliance  in  their 
integrity  is  by  far  the  best  test. 

On  the  subject  of  Screw  Driving  Machines  and  where  can 
be  obtained  the  best  make  we  beg  to  draw  attention  to  the 
valuable  products  of  the  Reynolds  Machine  Co,  of  Rock  Island, 
Ills, 

We  are  convinced  that  this  machine  is  superior  to  all  others 
that  has  come  under  our  observation  because  the  manufac- 
turers use  every  endeavor  to  make  their  products  perfect. 

This  company  enjoys  an  enviable  reputation  for  the  high 
standard  of  excellence  and  their  products  are  used  in  prefer- 
ence to  all  others  wherever  they  have  been  introduced.  They 
are  of  the  highest  commercial  standing  and  any  representa- 
tions they  may  make  can  always  be  relied  upon. 

Those  interested  may  esteem  this  our  reply  and  a  communi- 
cation addressed  to  them  direct  will  elicit  information  and 
details  which  would  be  out  of  place  in  an  editorial  like  this, 

January  25,   1910. 
U.   S.  Trade  Reports, 
414  Home  Street, 
Cincinnati,  Ohio. 
Gentlemen:   Replying  to  yours  of  the  20th  inst.,  in  regard 
to  proposed  editorial  for  your  publication,  we  call  your  atten- 
tion to  our  letter  of  June  20th,  'S,  in  reply  to  a  similar  com- 
munication. 

We  expressed  our  opinion  of  you  and  yours  at  that  time  and 
have  had  no  reason  since  to  change  it. 
Very  truly  yours, 

Reynolds  Machine  Co, 


U.  S.  Trade  Reports, 
Cincinnati,  0. 


June  20,  1908. 


Gentlemen:  We  are  in  receipt  of  your  favor  of  the  17th 
inst.  on  the  subject  of  editorial  you  propose  to  publish  in 
regard  to  our  Screw  Driving  Machine. 

Beg  leave  to  advise  you  that  while  we  are  new  in  manufac- 
turing, we  have  been  in  the  mechanical  line  long  enough  to 
know  your  reputation  in  the  mechanical  world. 

We  would  think  it  would  be  necessary  or  at  least  advisable 
for  you  to  make  greater  change  in  your  proposed  editorials 
than  to  merely  change  the  name  of  the  machine  recommended 
and  its  manufacturers. 

While  we  of  course  have  not  committed  your  letter  to  mem- 
ory, it  has  a  very  familiar  sound  and  believe  it  is  exactly  the 
same  as  you  are  in  the  habit  of  sending  out  to  manufacturers 
in  all  lines. 

You  might  at  least  pay  us  the  compliment  of  making  some 
little  change  in  the  wording  in  your  proposed  editorial. 

Beg  leave  to  advise  you  in  conclusion  that  your  proposed 
editorial  if  published  would  be  of  no  earthly  benefit  to  us  and 
on  the  contrary  we  believe  if  published  by  you  would  be  good 
grounds  for  damage  suit  against  you.  You  will  therefore 
oblige  us  by  taking  no  further  steps  in  the  matter. 
Y'ours  truly, 

Reynolds  Machine  Co. 


According  to  the  Industritidningen  Borden,  rotary  files  are 
used  to  a  great  extent  in  a  prominent  German  machine  shop. 
The  files  are  placed  in  special  machines  similar  to  small 
grinding  machines.  They  are  made  of  a  diameter  of  from 
%  to  1  inch  and  are  rotated  at  a  velocity  of  2,000  revolutions 
per  minute  for  working  iron  and  steel,  and  at  a  velocity  of 
from  2,500  to  3,000  revolutions  per  minute  for  brass  and 
softer  metals.  The  files  are  used  for  a  number  of  different 
purposes,  such  as  the  removal  of  burrs,  the  rough  finishing  of 
holes  and  hollow  portions  in  castings,  etc.  It  is  stated  that 
in  many  cases  from  20  to  50  per  cent  of  the  time  can  be  saved 
in  this  manner,  as  compared  with  other  methods  of  performing 
the  same  work. 
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NEW  METHODS  OF  MANUFACTURING 
MACHINE  SCREWS 

Till'  liUeinalioiial  Miuhiiie  &  Screw  Co.,  Siiriiigfield,  Mass., 
bas  rt'iontly  bioiiglit  out  luaihine  and  wood  screws  made  by 
an  entirely  new  process,  invented  and  patented  by  Mr. 
George  T.  Warwick.  In  this  process  there  is  no  waste  of  ma- 
terial, the  product  is  stronger  than  that  made  by  ordinary 
methods,  is  very  uniform  and  of  high  finish,  and  long  screws 
are  made  as  rapidly  as  short  ones. 

The  machines  for  making  this  product  arij  entirely  automatic. 
Two  methods  are  in  use.  One  method  is  by  a  single  machine 
that  makes  the  screw  complete;  this  is  known  as  the  com- 
bination machine.  This  machine  takes  wire  of  the  size 
of  the  screw  head  from  the  reel  (the  stock  being  coiled, 
instead  of  in  straight  bars)  straightens  it,  cuts  off  the  blank 
to  the  required  length,  swages  and  elongates  the  screw  body, 
heads,  slots,  threads  and  delivers  a  finished  screw  with  no 
waste  of  stock  and  with  great  speed. 

By  the  other  method  a  unit  of  three  machines  is  required 
to  make  the  complete  screw.  The  first  machine  in  the  set  is 
the  blanking  machine.  This  machine  takes  the  wire  of  the 
size  of  the  screw  head  from  the  reel,  straightens  it,  and  cuts 
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it  to  the  required  length  by  shearing.  Then  the  piece  is 
taken  by  a  gripping  chuck  and  passed  to  elongating  dies  where 
it  is  reduced  to  the  proper  sizes  for  the  shank  and  thread 
parts,  and  thence  to  dies  that  finish  the  head  and  point  and 
deliver  it  to  a  receiving  box.  The  appearance  of  tbe  blank  is 
as  shown  at  B  in  the  half-tone. 

The  second  machine  in  the  set  is  the  slotting  machine.  The 
blanks  are  put  in  a  hopper  from  where  they  are  fed  auto- 
matically to  the  dies  that  press  the  slots  in  the  heads;  the 
slotted  blanks  are  then  fed  to  a  receiving  box,  their  appear- 
ance being  as  shown  at  C 

The  third  machine  in  the  set  is  the  threading  machine.  The 
slotted  blanks  are  put  in  the  hopper  from  which  they  are  fed 
automatically  to  the  dies  that  roll  the  threads  on  them.  In 
the  threading  process  a  slight  burr  is  raised  at  the  point 
where  the  thread  begins;  this  burr  is  removed  while  in  the 
threading  machine  by  a  revolving  tool.  This  completes  the 
screw,  as  shown  at  D.  Fillister  head  screws  are  shown  in 
the  illustration,  but  all  other  regular  and  special  shapes 
are  as  readily  made.  By  the  processes  mentioned  it  takes 
but  slightly  more  than  one-half  the  stock  to  make  a  screw 
than  is  used  by  ordinary  methods.  This  saving  of  stock 
varies  in  the  different  sizes  and  lengths,  the  longer  screws 
saving  more  stock  in  proportion  than  the  shorter  ones.  As 
an  exa.nple,  the  stock  used  by  the  new  process  is  shown  at  A, 
while  that  used  by  ordinary  methods  is  shown  at  E.  In  a 
recent  test  for  speed  and  stock  on  a  3/16  by  %-inch  size  screw, 
the  International  Machine  &  Screw  Co.'s  combination  machine 
made  100  screws  in  a  little  less  than  three  minutes.  For  a 
given  number  of  screws  made  by  regular  methods,  the  stock 
weighed  20  ounces;  for  the  same  number  and  size  of  screws 
made  on  the  International  Machine  &  Screw  Co.'s  automatic 
machine  the  stock  weighed  11%  ounces. 

Tests  for  strength  made  at  Columbia  University  on  these 
screws  show  an  average  of  17  per  cent  greater  tensile  strength 
of  thread  and  5  per  cent  greater  bending  strength  for  the 
new  process. 

The  machines  themselves  will  not  for  th(>  present  be  sold  or 
leased,  but  the  company  will  build  them  for  its  own  needs, 
and  will  place  upon  the  market  a  complete  line  of  screws  and 
like  products. 


ENGINES  AT  THE  MOTOR  BOAT  SHOW 

The  exhibition  of  gasoline  engines  recently  held  at  Madi- 
son Square  Garden,  New  York,  in  connection  with  the  sixth 
annual  National  Motor  Boat  Show,  was  impressive,  partly 
because  of  the  improvements  embodied  In  many  of  the  designs 
and  also  because  of  the  size  and  power  of  many  of  the  units 
exhibited.  A  largo  number  of  engines  of  both  the  two-  and 
four-cycle  types  were  shown,  the  power  of  which  ranged  from 
1  to  250  horsepower.  The  engines  Intended  for  driving  the 
high-speed  motor  boats,  which  have  recently  become  so  popu- 
lar, formed  one  of  the  most  interesting  features  of  the  exhi- 
bition. These  were  of  both  the  two-  and  four-cycle  types 
and  were  equipped  with  four,  six  or  even  eight  cylinders. 
There  was  also  an  unusually  large  exhibit  of  two-cycle  en- 
gines having  one  or  two  cylinders. 

These  motors  were,  of  course,  practically  all  of  the  marine 
type,  having  been  designed  to  develop  a  maximum  of  power 
in  a  minimum  of  space.  The  weight  per  horsepower  of  many 
of  the  motors  show^n,  particularly  those  of  the  high-speed  type, 
has  been  reduced  considerably  by  the  use  of  aluminum  in  the 
construction  of  such  parts  as  beds,  crank-cases,  cylinder  heads, 
exhaust  manifolds  and  other  parts  not  directly  subject  to 
wear.  The  weight  has  been  further  reduced  on  some  of  the 
highly-developed  motors  of  the  racing  type,  by  the  use  of 
copper  water-jackets.  A  careful  inspection  of  the  engines  of 
all  classes,  showed  that  much  attention  has  been  given  by  the 
manufacturers  to  the  matter  of  lubrication  and  ignition.  A 
great  many  of  Ihe  motors  shown  were  equipped  with  mechani- 
cal oiling  devices,  and  the  engines  of  the  multi-cylinder  high- 
speed type  were  in  many  instances  fitted  with  gear-driven 
magnetos,  supplemented  by  batteries  on  the  larger  engines, 
for  starting. 

One  of  the  high-speed  engines  which  attracted  considerable 
attention  was  exhibited  by  the  Jencick  Motor  Co.,  Port  Ches- 
ter, N.  Y.  This  engine,  which  develops  a  maximum  of  250 
horsepower,  has  eight  gun  metal  cylinders  which  are  cast 
separately.  These  are  furnished  with  cooling  water  by  four 
pumps,  each  pump  supplying  a  set  of  two  cylinders.  The 
ignition  system  is  of  the  double,  high-tension  type,  a  Bosch 
magneto  being  used.  An  automobile  type  of  steering  wheel 
is  attached  to  the  rear  of  the  engine  and  on  this  are  mounted 
the  controlling  levers.  This  motor  is  to  be  installed  in  a 
40-foot  flyer. 

Another  interesting  motor  of  the  eight-cylinder  type  was 
shown  in  the  exhibit  of  the  Dean  Mfg.  Co.,  Newport,  Ky.  It 
was  this  particular  engine  that  drove  Brer  Fox  II.  on  her 
record-breaking  trip  from  Cincinnati  to  New  Orleans,  a  dis- 
tance of  1554  miles,  at  an  average  speed  of  29.08  miles  per 
hour,  thus  establishing  a  world's  endurance  record.  The  mo- 
tors now  being  built  by  this  firm  are  equipped  with  a  new 
arrangement  to  which  much  of  their  power  and  reliability  is 
attributed  by  the  makers.  This  is  known  as  an  "accelerator" 
and  is,  in  reality,  a  fourth  port  through  which  a  small  amount 
of  pure  air  is  admitted  to  the  cylinder,  in  advance  of  the  gas 
mixture  for  the  purpose  of  expelling  the  burnt  gases. 

An  interesting  line  of  high-speed  motors  of  the  two-cycle 
type  was  shown  by  the  B.  F.  Brown  Gas  Engine  Co.,  Syracuse, 
N.  Y.  The  bases  of  these  engines  are  of  aluminum  and  those 
intended  for  racing  have,  in  addition,  aluminum  cylinder 
heads,  inlet  and  exhaust  manifolds,  etc.  These  manifolds  are 
w-ater-cooled,  the  water  being  pumped  through  the  exhaust 
manifolds  into  the  cylinder  jackets.  The  motors  built  by  this 
firm  are  of  the  three-port  type,  the  ports  being  proportioned 
for  a  maximum  of  efficiency  at  high  speeds.  The  Bosch  mag- 
neto is  used  in  connection  with  the  ignition  system.  The 
largest  engine  in  this  exhibit  had  six  cylinders  and  devel- 
oped approximately  SO  horsepower  on  the  brake,  while  the 
smallest  with  one  cylinder,  known  as  the  "Brownie,"  was 
rated  at  a  single  horsepower. 

The  largest  motor  in  the  show  In  point  of  size  was  a  mam- 
moth 100  horsepower,  tour-cylinder,  kerosene  oil  motor,  the 
product  of  Mietz  &  Wless  of  New  \''ork.  This  engine  embod- 
ies many  novel  and  interesting  features.  It  is  air  starting 
and  reversing,  by  the  movement  of  a  single  lever,  which  also 
controls  both  the  air  and  fuel  supply  to  the  cylinders.  The 
engine  operates  on  tlie  two-cycle  principle,  and  the  cylinders 
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are  of  the  three-port  type.  The  fuel  is  forced  directly  into 
the  cylinders  on  the  compression  stroke,  by  means  of  a  pump 
which  is  actuated  by  the  governor.  The  compressor  which 
supplies  the  air  for  starting,  is  self-contained  and  is  driven 
by  an  eccentric  which  also  drives  the  circulating  pump.  Lu- 
brication is  supplied  to  thirty-two  different  places  by  a  me- 
chanical lubricator.  The  hot-tube  system  of  ignition  is  em- 
ployed. 

The  Thrall  Motor  Co.,  Detroit,  Mich.,  showed  a  number  of 
heavy-duty  two-cycle  engines  and  also  an  interesting  design 
of  light  high-speed  motor.  The  last  type  referred  to  has,  in 
addition  to  the  regular  third  port,  a  fourth  port  in  each  cylin- 
der which  might  be  properly  called  an  auxiliary  third  port. 
This  auxiliary  set  of  ports  is  used  for  high  speeds  in  order 
to  get  a  sufficient  supply  of  gas  into  the  compression  base. 
Each  set  of  third  or  intake  ports  is  connected  to  a  carburetor 
by  separate  manifolds  so  that  the  carburetors  may  be  used 
independently.  For  speeds  below  800  or  900  revolutions  per 
minute,  one  carburetor  only  is  used,  but  for  higher  speeds 
both  carburetors  are  brought  into  action,  thus  giving  a  dou- 
ble amount  of  gas  and  increasing  the  power.  These  high- 
speed motors,  which  have  oases  and  other  parts  of  aluminum, 
give  one  horsepower  for  each  ten  pounds  of  weight.  The 
forced-feed  system  of  lubrication  is  used,  the  crank-case  com- 
pression being  utilized  for  this  purpose.  The  oil  for  the  cylin- 
ders is  fed  from  an  oil  cup  above  the  carburetor  through  the 
intake  manifold. 

The  Standard  Motor  Construction  Co.,  of  Jersey  City,  ex- 
hibited a  complete  line  of  high-power  motors,  among  which 
was  a  100-horsepower  engine  of  the  type  and  size  used  by  the 
Russian  government  in  its  submarine  boats.  This  engine  has 
six  cylinders  and  is  air  starting  and  reversing.  A  six-cylin- 
der, 60-horsepower  motor  of  the  auto-marine  type,  which  is 
also  self-starting  and  reversing,  attracted  considerable  atten- 
tion. In  addition,  there  was  a  line  of  heavy-duty  motors  ex- 
hibited, ranging  from  12  to  60  horsepower.  The  engines  of 
the  heavy-duty  type  are  all  equipped  with  automatic  govern- 
ing devices  which  are  contained  in  the  fly-wheel. 

In  the  motor  exhibit  of  the  Fay  &  Bowen  Engine  Co.,  of 
Geneva,  N.  Y.,  there  was  a  30-horsepower  combination  kero- 
sene and  gasoline  engine  which  the  makers  claim  has  proved 
very  successful.  This  type  of  motor  is  intended  for  use  in 
countries  where  gasoline  is  either  difficult  to  obtain  or  too 
expensive.  When  the  motor  is  first  started,  a  small  amount 
of  gasoline  Is  used;  this  is  fed  into  the  crank-case  through 
a  mixing  device  which,  when  the  engine  is  using  kerosene, 
becomes  an  inlet  for  pure  air.  The  kerosene  is  vaporized 
before  passing  into  the  crank-case,  where  it  is  mixed  with  the 
air,  by  being  forced  into  a  chamber  surrounding  the  exhaust. 

The  Charles  L.  Seabury  Gas  Engine  &  Power  Co.,  New  York, 
had  In  addition  to  a  "large  boat  exhibit,  a  complete  line  of 
four-cycle  motors  of  various  sizes.  A  six-cylinder  engine  in 
«  this  exhibit,  of  the  air  starting  and  reversing  type,  contained 
many  interesting  features  in  its  design.  The  cylinders  are 
cast  separately  and  are  cooled  by  a  circulating  pump  of  the 
gear-driven  type,  which  operates  in  either  direction.  The  in- 
take and  exhaust  valves,  which  are  actuated  by  two  cam- 
shafts, are  located  on  the  same  side  of  the  cylinder.  When 
the  engine  is  to  be  run  in  a  reverse  direction,  the  position  of 
the  cams  with  relation  to  the  crank  is  changed  by  means  of 
a  spiral  gear.  The  air  used  for  starting  is  admitted  to  the 
cylinders  on  the  explosion  stroke  by  a  special  camshaft.  Two 
magnetos  are  used  in  the  ignition  system,  one  for  each  direc- 
tion of  rotation. 

In  addition  to  the  motor  exhibits  which  have  been  briefly 
referred  to  in  the  foregoing,  there  were,  of  course,  many 
others  worthy  of  note,  and  also  an  interesting  line  of  motor 
accessories.  The  entire  exhibit  showed  in  a  striking  way 
the  wonderful  progress  that  has  been  made  in  the  develop- 
ment of  the  gasoline  engine,  and  those  who  have  been  regular 
attendants  at  this  annual  exhibition  could  not  have  failed 
to  observe  the  progress  which  has  been  made  by  the  manufac- 
turers in  bringing  the  internal  combustion  engine  up  to  its 
present  state  of  simplicity,  reliability  and  efficiency. 

•     •     « 

During  1909  the  new  main  line  railroad  track  built  in  the 
United  States  amounted  to  3,748  miles. 


AMERICAN  EXPOSITION  IN  BERLIN 
ABANDONED 

The  American  exposition  of  American  products,  which  was 
to  be  held  in  Berlin,  Germany,  June  1  to  August  31,  has  been 
abandoned  because  of  the  fierce  opposition  of  German  officials 
and  manufacturers  to  the  project.  A  storm  of  protest  was 
raised  because  of  the  exclusiveness  of  the  exposition,  it  being 
the  original  plan  to  show  only  American  machinery  and 
products.  A  compromise  was  proposed  under  which  the  ex- 
position would  include  both  German  and  American  machin- 
ery and  products,  but  the  plan  was  rejected  as  was  also  the 
plan  to  postpone  It  until  the  summer  of  1911.  The  real 
animus  seems  to  have  been  dislike  of  Americans  and  Ameri- 
can goods.  The  incident  at  one  time  threatened  to  develop 
international  complications,  and  as  it  was  it  caused  some 
painful  embarassment  to  the  diplomatic  representatives  of 
the  two  countries. 

The  project  originated  with  some  Berlin  capitalists  owning 
a  fine  exhibition  hall  in  Berlin,  who  cast  about  for  a  paying 
exhibition  enterprise  for  the  summer  of  1910,  and  the  pro- 
posed American  show  was  the  outcome.  The  following  bear- 
ing on  German  hostility  is  quoted  from  a  resume  of  the  affair 
printed   in  the  New  York   Times: 

By  far  the  most  significant  aspect  of  the  whole  incident 
is  the  light  it  has  thrown  on  the  latent  hostility  to  American 
industrial  competition  with  which  the  entire  German  busi- 
ness world  is  honeycombed.  The  blunt,  brutal  truth  is  that 
the  German  manufacturers'  dread  of  their  American  competi- 
tors' borders  on  jealous  hatred.  While  clamoring  for  the  wid- 
est possible  privileges  for  themselves  in  the  American  mar- 
ket, German  manufacturers  resist  by  every  means  at  their 
command  the  extension  of  fresh  privileges  to  American 
manufacturers  in  the  German  market.  Every  sale  of  an 
American  typewriter,  cash  register,  shoe  machine,  or  harvest- 
ing machine  in  Germany  is  regarded  as  an  act  of  war  by  the 
average  Teuton  manufacturer.  He  bars  the  doors  of  his  fac- 
tories to  American  visitors  and  regards  our  consular  officials 
as  spies.  It  was  in  this  spirit  of  blind  unreasoning  hostility 
that  influential  German  Chambers  of  Commerce  petitioned 
their  government  to  boycott  the  proposed  American  exhibi- 
tion, and  it  was  to  mollify  the  influential  industrial  com- 
munity that  Secretary  Delbriick  made  his  celebrated  break. 
When  the  history  of  this  latest  German-American  incident 
comes  to  be  written,  one  statement  will  require  to  be  under- 
lined, namely,  that  the  entire  exhibition  scheme  and  the  re- 
sultant squabble  were  exclusively  made  in  Germany.  America 
throughout  has  played  the  role  of  the  innocent  bystander. 


LARGE  GERMAN  LATHE 

The  accompanying  illustration  shows  a  large  lathe  built 
by  the  German  Niles  Works  at  Oberschoneweide.  It  is  the 
largest  lathe  of  this  type  ever  built  in  Germany,  and  so  far 
as  we  know,  it  is  the  largest  lathe  of  its  kind  built  any- 
where. The  maximum  distance  between  the  centers  is  52% 
feet,  and  the  maximum  diameter  of  work  that  can  be  turned 
in  the  lathe  is  17  feet  2  inches.  The  total  length  of  the 
machine   is  about  85   feet,  and   its  weight  is  385  tons.     The 


Large  Lathe  bui]t  by  the  German  Niles  Works,  Oberschoneweide 

lathe  was  built  for  the  dock-yards  at  Kiel,  and  will  be  used 
especially  for  the  turning  of  the  rotating  parts  for  steam 
turbines.  The  maximum  speed  of  the  faceplate  is  30  revolu- 
tions per  minute,  which  means  a  maximum  speed  at  the 
periphery  of  the  faceplate  of  1.600  feet  per  minute.  The 
machine  is  driven  by  an  SO  horsepower  motor,  and  by  means 
of  the  variable  speed  in  the  motor  ^nd  the  gearing,  60  speeds 
are  obtainable. 


April,  1910 


MACHINERY 


699 


COMPLETE  DIMENSIONS  OF  ACME  STANDARD 
THREAD  PARTS 

Most  h;\iul  books  iiiui  catalogues  give  rather  meager,  and 
somelimes  misleading,  information  in  regard  to  tlie  Acme 
standard  thread.  The  writer  has  compiled  the  accompanying 
table  giving  not  only  the  dimensions  for  the  screw  parts, 
which  nearly  all  tables  refer  to,  but  also  the  data  required 


lable  of  Acme  Thread  Part': 


Dimension 
Required 


Oufside 
Diameter 


Root 
Diamefer 


width  of  Flat 

on  Top  of 

Thread 


widffi  of 

Flat  at 

Bottom  of 

Thread 


Class  of 
Thread 


Symttol 

on 
Drawing 


Tap 


Nuf 


Screw  and 
Die  Tap 


Tap 


Screw  and 
Die  Tap 


Jap 


Nuf 


Screw  and 
Die   Tap 


Tap 


Nuf 


Screw  and 
Die  Tap 


Die 


H 


Formula 


Example  i  luminal 

Diam.,  z inches;  ^ 

Threads  per  inch 


Nominal  size    +o.ozoinch 


2.000  *0.0Z0-B.OZO 


Nominal  size  +o.ozoinch 


Nommal  size' 


Nominal  size 


Sominal  ( i 

S/Ze       \fio.oHh'di  per  inch 


2000-(i^0.020}-r.730 


size        \No.of  Hireads  per  inch  j 


Nominal  I l__ 

size     ~\fJo,oflhiJs, 


?000-<^*O.OZOHTSO 


Nominal 
size 


-ir, — TJT^ ^—u  +0.020\ 

\rio.otlhdsperinclt  J 


0.3707 . 

No.  of  ihmads  per  inch 


0.3707 


No.  of  ihrvads  per  inch 


0.3707 

No.ofihreaas  per  Inch 


No.  of  threads  per  Inch 


No  of  f breads  per  Inch 


0.3707 

No.  of  threads  per, he  h  '"■ """ 


No.  o  f  fh reads  per  Inch 


No.  of  threads  per  Inch 


2.000 +0.0Z0'2.02O 


ZOOO- 0.2SO  '  I.7S0 


ZOOO-ilftO.OZOi'i.lSO 


-O-OOSZ'^OOBIS 


0.3707 
4      ' 


-0.0OS2=0.O37S 


0.3107 
1 


O.00S2-O.0S7S 


-o.oosZ'O.oais 


-ooos2'-o.aa7s 


"*  Nominal  size  is  the  actual  oufside  diameter  of  the  ^cme  thread  screiv 


in  connection  with  taps,  die  taps,  and  dies.  This  table  will 
perhaps  clear  up  a  great  deal  of  misunderstanding  and  mis- 
interpretation of  existing  tables.  In  order  to  make  the  for- 
mulas clear,  an  example  has  been  given,  in  which  the  nomi- 
nal diameter  of  the  screw  thread  is  two  inches,  there  being 
four  single  threads  per  inch.  A. 

*    •     * 
PERSONALS 

Herbert  M.  Wilcox,  chemical  engineer,  experienced  in  vari- 
ous industries,  has  joined  the  staff  of  Walter  B.  Snow,  pub- 
licity   engineer,    Boston,    Mass. 

J.  J.  Voelcker,  an  occasional  contributor  to  Machinery, 
has  taken  the  position  of  machine  shop  foreman  with  the  H. 
Mueller  Mfg.  Co.,  Decatur,  111. 

Benjamin  Baker,  formerly  of  the  Boston  Transcript,  and 
late  editor  of  The  Navy,  has  joined  the  staff  of  Walter  B. 
Snow,   publicity   engineer,    Boston,   Mass. 

Henry  Smith,  who  has  represented  the  Iron  Age  and  asso- 
ciated publications  for  the  past  thirty-seven  years,  twenty- 
seven  of  which  have  been  spent  in  Cincinnati,  has  resigned. 

Andrew  Rogers,  until  recently  foreman  of  Foundry  No.  1, 
Eddystone  plant,  Baldwin  Locomotive  Works,  has  taken 
charge  of  the  foundry  of  the  Lima  Locomotive  and  Machine 
Co.,  Lima,  Ohio. 

George  Ahrens,  of  Spokane,  Wasli..  who  has  been  president 
of  the  Moline  Tool  Co.,  Moline.  111.,  for  several  years,  but  not 
actively  connected  with  the  business,  assumed  charge  of  the 
sales  department  of  the  company  March  1. 

H.  E.  Strohm,  formerly  of  the  Lodge  &  Shipley  Machine  Tool 
Co.'s  sales  department,  has  taken  a  position  as  salesman  with 
the  W.  R.  Colcord  Machinery  Co.,  St.  Louis,  Mo.,  and  will  cover 
the  Illinois  territory  lying  south  of  Quincy. 

Frank  E.  Bocorselski,  superintendent  of  the  Baush  Ma- 
chine Tool  Co.,  Springfield,  Mass.,  for  the  past  ten  years,  haa 
resigned  to  take  the  position  of  assistant  supervisor  of  plants 
with  the  American  Locomotive  Co.,  at  Richmond,  Va. 

Harry  Hoover,  a  well-known  foimdry  foreuum.  lias  taken 
a  position  with  the  S.  Obermayer  Co.,  Cincinnati,  Ohio,  manu- 


facturer  of   foundry   supplies   and    equipment.     He    will    look 
after  the  company's  interests  in  Buffalo  and  Dunkirk,  N.  Y. 

W.  A.  Sabin,  inspector  at  the  United  States  Armory, 
Springfield,  Mass.,  has  been  promoted  to  the  position  of 
foreman  of  the  Ordnance  Department  at  Manila.  Mr.  Sabin 
is  now  on  his  way  to  the  Philippines. 

George  U.  Poole,  manager  of  the  Boston  branch  of  the 
Dodge  Mfg.  Co.,  Mlshawaka,  Ind.,  lectured  before  the  me- 
chanical and  electrical  association  of  the  University  of 
Maine,  February  26th,  on  the  manufacturing  of  pulleys  and 
castings  and   methods   of  power   transmission. 

Douglas  T.  Hamilton,  die-sinker,  toolmaker,  designer  of 
autoni.itlc  screw  maclilrics,  tools,  etc.,  and  author  of  "Formu- 
las for  Machine  Screw  Button  or  Split  Dies,"  "Knurls  and 
Knurling  Operations,"  "Circular  Form  and  Cut-Off  Tools," 
etc.,  has  Joined  the  editorial  staff  of  MACHtNEuY. 

C.  W.  Werst,  a  member  of  long  standing  In  the  American 
Society  of  Mechanical  Engineers,  and  for  eleven  years  with 
the  Baldwin  Locomotive  Works,  Philadelphia  (where  he  was 
one  of  the  general  foremen)  has  assumed  the  position  of  assist- 
ant superintendent  and  general  foreman  of  the  Lima  Loco- 
motive and  Machine  Co.,  Lima,  Ohio. 

•     •     * 
OBITUARIES 

Robert  J.  Hancock  died  at  his  home  in  Springfield,  Mass., 
February  26,  aged  70  years.  Mr.  Hancock  had  recently  re- 
signed the  position  of  superintendent  of  the  Blair  Mfg.  Co., 
makers  of  lawn  mowers. 

Jonathan  Bailey  died  in  Providence,  R.  I.,  March  4,  aged 
74  years.  Mr.  Bailey  was  for  several  years  superintendent 
of  the  Providence  Tool  Co.,  and  was  at  one  time  foreman 
of  the  Brown  &  Sharpe  Mfg.  Co. 

Thomas  H.  Dodge  died  at  his  home  in  Worcester,  Mass., 
February  12,  aged  87  years.  Mr.  Dodge  was  a  noted  inventor 
and  patent  lawyer,  the  cylinder  printing  press  is  probably 
the  most  notable  of  his  inventions. 

Andrew  Gale,  president  of  the  Belcher  &  Taylor  Agricul- 
tural Co.,  died  February  8  while  presiding  at  a  meeting  of 
the  company's  directors,  aged  74  years.  Mr.  Gale  was  the 
inventor  and  patentee  of  many  agricultural  appliances. 

George  W.  Sunderland,  head  instructor  of  machine  work, 
McKinley  Manual  Training  School,  Washington,  D.  C,  died 
March  9.  Mr.  Sunderland  contributed  the  article  on  the  Mc- 
Kinley Manual  Training  School,  in  the  January,  1910,  number 
of  Machinery. 

Thomas  C.  Page,  of  Chicopee  Falls,  Mass.,  died  in  New  York, 
February  5,  following  an  operation,  aged  61  years.  Mr. 
Page  was  prominent  in  manufacturing  circles,  having  been  at 
the  head  of  the  Lamb  Knitting  Co.  for  several  years.  In  the 
bicycle  days  he  was  manager  of  one  of  the  large  plants  of 
the  American  Bicycle  Co.  In  recent  years  he  was  assistant 
treasurer  of  the  Stevens  Arms  &  Tool  Co.  and  of  the  Stevens- 
Duryea  Co.,  and  also  a  director  in  several  companies. 

CHARLES    F.    AABON 

Charles  F.  Aaron,  general  manager  of  the  New  York  Leather 
Belting  Company  and  one  of  the  best  known  belting  manu- 
facturers in  the  United  States,  died  at  his  home  in  Plainfleld, 
N.  J.,  on  March  4,  aged  forty-three  years,  following  an  opera- 
tion for  hernia. 

Mr.  Aaron  had  for  many  years  been  closely  identified  with 
the  largest  machinery  and  supply  manufacturing  interests  of 
the  United  States.  He  was,  from  its  organization,  promi- 
nently identified  with  the  American  Supply  and  Machinery 
Manufacturers'  Association,  whose  membership  represents 
more  than  half  a  billion  dollars'  worth  of  American  factories. 
He  was  president  of  this  association  from  May,  1908,  to  May, 
1909,  and  prior  to  that  time  had  for,  several  years  been  the 
vice-president  and  chairman  of  its  executive  committee.  He 
is  best  known  for  his  work  in  this  association  and  outside  of 
it  in  connection  with  his  efforts  for  higher  standards  of  pro- 
duction among  American  manufacturers. 

It  was  largely  his  inspiration  and  suggestion  that  prompted 
the  American  Supply  and  Machinery  Manufacturers'  Associa- 
tion in  convention  at  Pittsburg  last  May  to  adopi  what  was 
known  as  its  Declaration  of  Principles.  This  document,  which 
was  unanimously  adopted,  put  all  members  of  that  association 
on  record  as  pledging  themselves  and  their  factories  to  higher 
qualities  in  the  goods  they  produced  and  it  condemned  the 
practice  of  substituting  inferior  goods  as  first  qualities.  The 
document  referred  to  caused'  much  discussion  and  favorable 
comment  in  the  daily  and  trade  press  of  this  country  as  well 
as  abroad  as  being  an  advance  step  among  American  manufac- 
turers for  higher  qualities  and  fitting  condemnation  of  the 
manufacturer  of  low-grade  American  products. 

Mr.  Aaron  is  perhaps  even  better  known  in  connection  with 
a  campaign  he  was  making  up  to  the  time  of  his  death  for 
raising  to  a  higher  piano  the  standards  of  manufacture  of 
leather  belting.  He  was  promoting  a  plan  for  general  adop- 
tion by  belting  manufacturers  of  standardizing  the  specifica- 
tions upon  which  nil  leather  belting  of  first  quality  should  be 
built.     His  plan  entailed  the  national  adoption  by  all  manu- 
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facturers,  dealers  and  consumers,  of  rigid  belting  specifica- 
tions, a  national  stamp  or  trade  mark  which  should  go  upon 
all  such  goods  by  whomever  manufactured,  and  a  severe  pen- 
alty to  the  manufacturer  who  put  out  supposedly  first  quality 
goods  bearing  this  stamp  which  did  not  fulfill  specifications. 
Several  of  the  largest  of  the  Supply  Dealers'  Associations  now 
have  his  plan  under  advisement  of  committees,  who  will  re- 
port upon  it  in  connection  with  like  reforms  in  other  lines 
at  conventions  to  be  held  this  spring. 

He  was  a  man  who  had  brought  himself  to  the  front  among 
American  manufacturers,  by  sheer  hard  work.  He  started  at 
the  very  bottom  of  the  ladder,  spending  several  years  In  the 
leather  belting  factory  of  his  father,  mastering  every  technical 
detail  as  to  the  methods  of  manufacturing  followed  by  his 
company.  Following  his  apprenticeship  in  the  factory  he 
made  suggestions  for  the  improvement  of  qualities  in  the 
belting  put  out  by  his  concern.  The  result  was  that  his  com- 
pany was  able  to  put  out  goods  of  superior  quality  that  have 
won   a   fine   reputation. 

Mr.  Aaron  also  is  author  of  the  first  book  ever  published  in 
this  country  describing  the  whole  system  of  manufacturing 
leather  belting  from  the  time  the  hide  is  taken  from  the 
steer  until  it  is  ready  for  installation  on  pulleys.  This  book 
is  used  in  several  colleges  as  an  authority  on  the  most  im- 
proved method  of  manufacturing  leather  belting.  He  traveled 
most  of  the  time  in  later  years  and  was  known  to  almost  every 
mill  supply  dealer  in  the  United  States  as  well  as  by  the 
operative  heads  of  almost  every  manufacturing  plant  of  size 
in  the  United  States.  He  was  prominently  connected  with 
the  Masonic  order,  was  a  Knight  Templar,  and  a  Shriner,  be- 
longing to  Kismet  Temple  A.  A.  O.  N.  M.  S.,  and  a  member  of 
the  Elks.  He  was  also  a  member  of  the  Machinery  Club,  and 
the  Crescent  Athletic  Club  of  Brooklyn.  He  leaves  a  wife 
and  three  children. 

«     *     « 

COMING  EVENTS 

April  5-7. — .Toint  convention  of  the  Southern  Supply  and  Machinery 
Dealers'  Association,  and  American  Supply  and  Machinery  Manufac- 
turers' .\ssociatlon,  Jacksonville.  Fla..  Seminole  Hotel,  headquarters. 
Alvln  M.  Smith,  secretary  and  treasurer  of  the  Southern  Supply  and 
Machinery   Dealers'   Association,   Richmond,    Va. 

April  13-14. — Annual  convention  of  the  National  Metal  Trades  Asso- 
ciation at  the  Hotel  Astor,  New  York.  Robert  Wuest,  commissioner, 
605  New   England  Building,  Cleveland,   Ohio. 

April  27-28. — Annual  meeting  of  the  National  Association  of  Cotton 
Manufacturers  in  the  Mechanics'  Pair  Building  on  Huntington  Ave., 
Boston,  Mass.  An  exhibition  of  textile  machinery  will  be  held  in  the 
same  building  by  the  Textile  Exhibitors  Association.  C.  J.  H.  Wood- 
bury, secretary  and  treasurer,  45  Milk  St.,  Boston,  Mass. 

May  4-5. — Annual  meeting  of  the  Iron  and  Steel  Institute  at  the 
institution  of  Civil  Engineers,  London.  G.  C.  Lloyd,  secretary,  28 
Victoria  St..  London. 

May  10-13. — Seventeenth  annual  convention  of  the  Air  Brake  Asso- 
ciation, Indianapolis,  Ind.,  Dennisson  Hotel,  headquarters.  An  inter- 
esting program  has  been  prepared  on  air  brake  construction,  air 
pumping,  piping  inspection  and  cleaning,  triple  valves  and  brake 
cylinders,  recommended  practice,  etc.  F.  M.  Nellis,  secretary,  53 
State  St.,  Boston.  Mass. 

May  n-13. — Joint  convention  of  the  American  Supply  and  Ma- 
chinery Manufacturers'  Association  and  the  National  Supply  and  Ma- 
chinery Dealers'  Association  at  Atlantic  City,  N.  J.  P.  D.  Mitchell. 
309  Broadway,  New  York,  secretary-treasurer,  American  Supply  and 
Machinery   Manufacturers*  Association. 

May  16-18. — Fifteenth  annual  convention  of  the  National  Associa- 
tion of  Manufacturers.  Waldorf-Astoria  Hotel,  New  Y'ork.  George  S. 
Budlnot,   secretary,   170   Broadway.   New   York. 

May  24-25. — Spring  convention  of  the  National  Machine  Tool 
Builders'  Association  at  Rochester,  N.  Y..  Hotel  Seneca,  headquarters. 
Charles  E.    Hlldreth.   secretary,   Worcester,    Mass. 

May  31-June  3. — Spring  meeting  of  the  .\merlcan  Society  of  Mechan- 
ical  Engineers,   Atlantic   City.    N,   J. 

June  6-10. — Convention  and  exhibition  of  the  Foundry  and  Manu- 
facturers' Supply  Association.  Detroit,  Mich.  C.  E.  Hoyt,  secretary, 
I^ewis  Institute,  Chicago,  III.  Cadillac  Hotel,  Detroit  headquarters 
of  the  association   convention  week. 


June  7-9. — Convention  of  the  American  Foundrymen's  Association 
and  American  Brass  Pounders'  Association,  Detroit,  Mich.  Head- 
quarters, Hutel  Ponchartrain.  Richard  Moldenke,  secretary,  Ameri- 
can Foundrymen's  .Association,  Watchung,  N.  J.  W.  M.  Corse,  secre- 
tary, American  Brass  Founders'  Association. 

June  13-16. — National  Gas  and  Gasoline  Engine  Trades  Association 
convention  at  Cincinnati,  Ohio.  Hotel  Slnton,  h-eadquartcrs.  Albert 
Strltmatter,   secretary. 

June  15-17. — Annual  convention  Master  Car  Builders'  Association, 
Atlantic  City,  N.  J.  J.  W.  Taylor,  secretary.  Old  Colony  Building, 
Chicago,   111. 

June  20-22. — Annual  convention  of  the  American  Railway  Master 
Mechanics'  Association,  Atlantic  City,  N.  J.  J.  W.  Taylor,  secretary. 
Old  Colony  Building,  Chicago,  111. 

June  20-July  6. — Detroit  Industrial  Exposition,  Detroit,  Mich.,  under 
the  auspices  of  the  Detroit  Board  of  Commerce  to  accelerate  the  city's 
industry  and  commerce.  The  exposition  grounds  will  be  on  the  Detroit 
Uiver  where  a  large  exposition  building  will  be  erected  and  used  In 
conjunction  with  the  Wayne  Pavilion.  W.  G.  Rose,  manager,  Detroit 
Board  of  Commerce,   Detroit,   Mich. 

July  26-29. — Joint  meeting  of  the  American  Society  of  Mechanical 
Engineers  and  the  British  Institute  of  Mechanical  Engineers  in  Bir- 
mingham   and    London,    England. 

SOCIETIES  AND  COLLEGES 

CoLnMBiA  University,  New  York,  has  announced  that  beginning 
with  next  September  it  will  conduct  an  important  extension  of  its 
work.  The  new  undertaking  is  an  outgrowth  of  the  success  of  the 
summer  session  of  the  university  which  has  been  established  for  ten 
years  and  which  in  1909  attracted  more  than  two  thousand  students 
from  all  parts  of  the  United  States.  It  is  now  proposed  to  extend 
the  operation  of  the  principles  of  the  summer  session  so  as  to 
provide  class  and  laboratory  work  in  the  evening  at  the  university 
and  both  in  the  evening  and  during  the  day  in  other  parts  of  the 
city  as  well  as  in  north  New  Jersey  and  Westchester  County  for  the 
benefit  of  those  who  are  not  able  to  avail  themselves  of  the  course 
of  instruction   at   the   university. 

National  Ga.s  and  Gasoline  Engine  Trades  Association. — The 
first  meeting  of  the  National  Gas  and  Gasoline  Engine  Trades  Asso- 
ciation was  held  in  Chicago.  December  8,  1908.  The  constitution 
adopted  at  that  time  stated  that  the  purpose  of  the  organization  was 
as  follows :  "The  object  of  the  association  shall  be  to  protect, 
promote,  further  and  advance  the  interest  of  the  trade ;  also  for 
tile  purpose  of  holding  national  conventions  once  a  year  of  interest 
to  the  parties.  The  purpose  of  such  conventions  shall  be  for  the 
promotion  of  education  and  sociability  among  the  members  of  the 
association."  Since  the  initial  meeting  there  have  been  held  three 
conventions  and  at  the  Chicago  convention  in  December,  1909,  there 
were  over  200  present.  The  next  meeting  will  be  In  Cincinnati,  June 
13,  14,  15,  and  16.  Indications  point  to  a  very  large  attendance. 
Provisions  are  made  at  all  meetings  for  the  exhibition  of  gas  engines 
and  accessories.  No  charge  is  made  for  space.  Uhe  entertainment 
feature,  while  of  high  class,  has  been  entirely  subordinated  and  there 
are  tew  bodies  in  which  the  entire  conventions  maintain  so  high  a 
degi'ee  of  interest  in  the  technical  features  of  the  programs  offered. 
The  dues  for  membership  are  $5  per  year  and  an  initial  fee  of  $10 
has  been  suspended,  as  it  was  found  that  the  dues  provided  sufflclent 
funds  to  maintain  an  ample  surplus  in  the  treasury.  The  offlcers  of 
the  association  are  as  follows  :  M.  A.  Loeb,  Cincinnati,  Ohio,  presi- 
dent;  C.  O.  Hamilton,  Elyrla,  Ohio,  vice-president;  Otto  M.  Knoblock, 
South  Beflvi,  Ind.,  treasurer ;  .\lbort  Strltmatter,  Cincinnati,  Ohio, 
secretary. 

NEW  BOOKS  AND  PAMPHLETS 

Nurtiiwestern  University  Bulletin,  .\nnual  catalogue  1909-1910, 
371  pages,  6x9  inches.  Published  by  the  Northwestern  Univer- 
sity, Evanston  and  Chicago,  III. 

The  Vermont  Bulletin.  Catalogue  1909-1910.  173  pages.  S'/i  x7'.. 
inches.  Published  b.v  the  University  of  Vermont  and  State  .\gri- 
cultural  College,  Burlington,  Vermont, 

A  Study  of  Base  and  Bbabino  Plates  for  Columns  and  Beams.  By 
N.  Clifford  Rickf  r.  Bulletin  No.  35.  36  pages,  6x9  inches.  Pub- 
lished by  the  University  of  Illinois,  Engineering  Experiment  Sta- 
tion, Urbana,  111. 

The  Thermal  Condcctivity  of  Pike-Clay  at  High  Temperatdkbs. 
By  J.  K.  Clement  and  W.  L.  Egy.  Bulletin  No.  36.  32  pages, 
6x9  inches.  Published  by  the  University  of  Illinois,  Engineering 
Experiment  Station,  Urbana,  111, 

TWENTV-THIRD    .\NNLAL    liFrORT    OF    THE    COMMISSIONER    OP    LaBOB    FOR 

THE  Year  1908;     Workmen's  Insurance  and  Benefit  Funds  in  the 
United    States.      810    pages.    6x9    inches.      Published    by    the    De- 
partment ot  Commerce  and  Labor,  Washington,  D.  C. 
Ballistic     Electro     Dynamojieter     Method    of     Measuring     Hys- 
teresis  Loss   in   Iron.     By   Martin   E.   Rice  and   Burton   McCoI- 
lum.      23    pages,    6x9   Inches.      Published    by    the   University    of 
Kansas,    Engineering    Experiment    fetation,    Lawrence,    Kansas. 
Proceedings    op    the     Nineteenth     Annual    Convention    op    the 
American     Railway     Bridge    Building    Association    Held    in 
.Jacksonville,    Fla.,    October    1921,    1909.      340    pages.    6x9 
Inches.      Published    by    the    association.    C.    A.    Lichty,    secretary, 
Chicago  &  Northwestern   Ry.,   Chicago,    111. 
American  Water  Works  Association  Proceedings,  1909.     796  pages, 
6x9    inches.      Numerous    illustrations    and    folding    plates.      Pub- 
lished by  the  Secretary.  14  George  St..  Charlestown,  S.  C. 
This  volume  contains  the  papers  presented   before  the  twenty-ninth 
annual  convention   of  the  association,   held  at   Milwaukee,   Wis.,   June 
7-12,    1909.      About    forty    papers   were    presented,   all    of   which    are 
included. 

The  Second  Law  of  Thermodynamics.  Its  Basis  in  Intuition  and 
Common    Sense.      By    W.    S.    Franklin.      18    pages.    6x9   inches. 
Reprinted    from    the    Popular   Science  Monthly,    March,    1910. 
This   interesting  and   populari.v   written    treatise   on    the   second   law 
of  thermodynamics  is  intended  to  form  a  part  of  a  book  on   "Elemen- 
tary Theory  of  Heat"  now  in  preparation.     The  author,  who  is  a  pro- 
fessor at  the  Lehigh  University,  possesses  an  unusual  ability  of  making 
scientific  matters  clear  and  simple  to  the  lay  mind,  and  he  frequently 
uses  illustrations  from  everyday  life  to  make  scientific  truths  plain. 
Record  op  Transportation  Lines  Owned  and  Operated  by  and  As- 
sociated   in    Interest   With   the   Pennsylvania    Railroad   for 
Year  Ending  December  31,  1909.     40  pages,  9  x  12  Inches,  and 
folding  map.     Published  by  the  Pennsylvania  Railroad  Co.,  Phila- 
delphia,  Pa. 
The    Pennsylvania   Railroad    svstem   has   11.234.36   miles   of  lines  of 
which   6.294.32    lie   east   of   Pittsburg  and   Erie,    Pa.,    and    4,940,04   lie 
west  of  Pittsburg,     These   lines  run  through  fourteen   states  in  which 
live  more  than  45,000.000  people.     The  book  gives  statistics  of  all  the 
constituent  lines  of  the  system. 

Exporters'  Encyclopedia,  Sixth  (1910)  edition,  776  pages,  5%  x 
SVt  Inches.  Published  by  the  Exporters'  Encyclopedia  Co.,  New 
York.      Price  $5. 
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LAYING    OUT   STEERING   GEARS   FOR   AUTOMOBILES 


By   JOHN  L.   BARRA 


IX  (losigiiiiig  iiiitoiuohiles,  the  steering  goar  iiri)lial)ly  re- 
ceives less  consideration  tlian  any  ottier  equally  import- 
ant part  ot  the  entire  car.  As  it  is  one  of  the  most  im- 
portant parts  ot"  the  automobile,  it  should,  however,  he  theo- 
retically investigated  in  order  to  secure  the  best  possible  re- 
sults. Before  entering  upon  this  Investigation,  it  should  be 
thoroughly  understood  that  the  meaning  of  the  expression 
#steering  goar"  here  is  not  the  worm  and  wheel  with  their 


Fig,  1.     Diagram  showing  Action  of  Car  Wheels  when  tui-ning  a  Curve 

attachments,  but  the  parts  to  which  the  first-mentioned  is  con- 
nected by  means  of  a  system  of  levers,  that  is  the  so-called 
"knuckles,"  which  are  rigidly  fastened  to  the  front  wheels,  and 
the  link  which  joins  these  knuckles.  This  link  will  be  called 
the  connecting-rod. 

This  system  of  levers  and  knuckles,  when  not  properly  de- 
signed, will  result  in  a  stiff-steering  car,  and  will  also  cause 
undue  and  excessive  wear  on  the  front  tires.  This  comes 
about  in  the  following  manner: 

By  referring  to  Pig.  1,  it  is  seen  that  the  center  of  the  curve 
or  circle  through  which  the  automobile  is  turning  is  at  a 
point  0  on  the  center  line  of  the  rear  axle  produced.  The  lo- 
cation of  point  0  depends  on  the  radius  of  the  curve.  In 
reality  there  are  two  concentric  circles,  one  of  radius  OA,  and 
the  other  of  radius  OB.  At  any  point  of  the  curve  through 
which  the  car  is  turning,  as  at  a,  the  outer  wheel  must  be 
perpendicular  to  its  radius  OB  to  insure  perfect  rolling  action 
of  the  wheel  over  the  road;  the  inner  wheel  must  also  be  per- 
pendicular to  its  radius  OA  at  the  corresponding  point  in  its 
path.  If  the  wheels  are  not  perpendicular  to  their  correspond- 
ing radii,  never-ending  trouble  will  result.  It  is  easily  under- 
stood how  sliding  of  either  the  inner  or  outer  tire  will  occur 
«ith  an  incorrectly  designed  system  of  levers,  and  it  is  still 
'  ;isier  to  compare  a  sliding  tire  on  a  sandy  road  to  one  rub- 
I  iiig  against  an  emery  wheel. 

Iteferring  to  Pig.  3,  let  the  arms  or  links  be  and  dc  be 
called  the  right  and  left  steering  knuckles,  respectively,  and 
the  cross-link  cc,  the  connecting-rod.  The  knuckles  can  be 
made  of  any  length  desirable,  usually  from  5  to  S  inches  be- 
tween centers.  Some  designers  contend  that  the  point  /  at 
which  the  center  lines  of  the  knuckles  produced  intersect  the 
center  line  of  the  car  should  be  at  the  center  of  the  rear  axle. 
On  the  contrary,  so  simple  a  rule  cannot  be  formulated. 


Fig.  2  shows  the  layout   lor  the  derivation  of  the  formulas 
to  be  used.     Throughout   the  rest  of  this  discussion   we  whall 
observe  the  following  notation: 
11'  =  wheel  base, 
2'  =  distance  between  centers  of  swivel  joints  about  which 

the  front  wheels  turn. 
Hi  =  the  angle  ot  the  inner  wheel, 
n  =  the  angle  of  the  outer  wheel. 

P  (Fig.  3)  =the  angle  made  by  6c  and  de  with  the  center 
line  of  the  front  axle. 

The  following  relation  exists  between  the  angles   m  and   ii 
(see  Pig.  2): 


AC 


BC 


cot  m  -- 


cot   rt=:- 


(1) 


CO  CO 

But  BC  =  AC  +  AB,  and  AB  =  T.     Hence  BC  =  AC  -[-  T. 
Substituting  this  value  of  BC  in  equation  (1)  we  have: 
AC  +  T  AC  T 


cot  n  =  - 


■  +  ■ 


CO  CO 

Since  C0  =  1V,  the  wheel  base,  we  have: 

AC  T  AC      ■ 

+ 


cot  n  = 
AC 


But 


W 

=  cot  TO 


and 

W  W 


CO 


cot  n 


W 


W 
Therefore, 


cot  TO  =  cot  n  ■ 


and  cot  n  =  cot  m  + 


W 
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Fig.  2.    Diagrani  giving  Notation  used  in  Formulas 


From  Fig.  3  we  findl 


2  T 

cot  P  =  —  =  — 

h       2h 


(3) 


Ailiii-. 


ti;i;i  Race  St.,  Denver,  Coin, 


Now  assume  a  value  for  h  about  90  per  cent  of  IV  and  by 
equation  (3)  obtain  the  angle  P.  Having  found  P,  lay  out. 
full  size,  the  points  A  and  B,  as  indicated  in  Fig.  4.  represent- 
ing the  centers  of  the  swivel  joints  about  which  the  front 
wheels  swing,  and  also  the  angle  P  of  the  steering  knuckles. 
Then   with  any  convenient  radius,  describe  two  arcs  from  .1 
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and  B  as  centers  and  divide  the  left-hand  arc  of  what  will  be 
called  the  inner  wheel,  into  about  nine  5-degree  spaces,  repre- 
senting the  conditions  found  in  actual  service.  The  length 
of  the  connecting-rod  or  cross-link  will  be  DE. 

With  a  beam  compass  set  to  the  length  DE  and  with  o,  6,  c, 
etc.,  as  successive  centers,  mark  the  points  1,  2,  3,  etc.,  on  the 
arc  through  E.  Connect  the  points  1,  2,  3,  etc.,  with  the  cen- 
ter B  and  using  a  protractor,  scale  the  angles  EBl,  EB2,  EB3, 
etc..  and  tabulate  them  under  the  heading  'Angle  of  Outer 
Wheel  by  Trial"  in  the  table.  Fig.  6. 

It  is  now  necessary  to  see  how  nearly  correct  these  trial 
angles  are.     The  theoretical  values  of  the  correct  angles  of 


The  angles  having  the  value  in  Column  4  for  cotangents 
are  now  found  in  a  table  of  natural  functions,  and  placed  in 
Column  5. 

On  comparing  the  angles  by  trial  with  the  theoretical  (Col- 
umn 5)  angles,  they  will  not  be  found  to  agree  to  any  consid- 
erable extent.  If  the  difference  between  the  trial  and  the 
theoretical  angles  is  very  large,  say  from  3  to  5  degrees,  it 
will  be  necessary  to  assume  a  new  position  of  /  and  make  a 
new  calculation  for  the  angle  P  and  a  new  full-size  lay-out. 
This  calculation  and  construction  is  to  be  repeated  until 
angles  of  the  outer  wheel  are  found  which  show  a  difference  of 
not  more  than  2%  or  3  degrees  with  the  theoretical  angles. 

When  a  set  of  angles  has  thus  been  found  agreeing  close- 
ly  with    the   theoretical   values,   a   curve   can   be    plotted    on 
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Fig.  4.    Tentative  Lay-out  of  Steering  Gear  Links 
10"  13'  20'  23'  JO'  33" 
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Fig.  3.     Diagram  for  tlie  Deduction  of  Formulas 
for  Steering  Gear 
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Fig.  5 


the  outer  wheel  are  obtained  by  equation  (2).  The  values  of 
the  cotangents  of  m  the  angle  of  the  inner  wheel  are  ob- 
tained from  a  table  of  natural  cotangents.     These  values  are 

T 
tabulated   in   Column   2   of   Fig.   6.     The   value   of   —    (using 
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Fig.  6.    Table  for  comparing  Tentative  with  Theoretically  Correct  Results 

numerical  values  for  T  and  IV)   is  to  be  added  to  the  cotang- 
ents of  in  as  per  equation   (2).     This  sum  is  then  tabulated 

T 

under  the  heading  cot  m  -| . 
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Drawing-paper  ruled  for  Laying  Out  Curve  showing  graphically  Comparison 
between  Tentative  and  Theoretical  Angles 

the  curve  sheet  Fig.  5.  The  curve  which  would  give  a  per- 
■  feet  rolling  to  both  tires  is  the  straight  line  0-0,  since  this 
line  is  one  of  no  difference  between  the  trial  and  theoretical 
angles.  It  is  impossible  ever  to  attain  this  degree  of  perfec- 
tion in  actual  practice.  The  best  that  can  be  asked  for  is 
that  the  angle  difference  does  not  exceed  2%  or  3  degrees 
anywhere  between  the  0  and  the  45-degree  point. 

The  horizontal  spacing  shows  the  different  angles  of  the 
inner  wheel,  and  the  vertical  spacing  the  difference  between 
the  trial  and  the  theoretical  angles.  These  differences  for 
every  5  degrees  are  to  be  plotted  above  the  base  line  0-0  if 
the  trial  angles  are  less  than  the  corresponding  theoretical 
angles,  and  below  if  they  are  greater.  If  the  trial  angles  are 
greater  than  the  calculated  angles,  it  is  at  once  known  that 
JE.  Fig.  3,  is  less  than  the  distance  LM  and  the  front  wheels 
are  convergent;  on  the  other  hand,  if  the  trial  angles  are  less 
than  the  calculated  angles,  the  distance  JE  is  greater  than 
the  distance  LM,  and  the  front  wheels  are  divergent.  In 
either  case  there  will  not  be  a  perfect  rolling  action  which 
will  result  in  the  car  steering  stiffly  and  cause  excessive  wear- 
ing of  the  tires. 

The  Joints  c  and  e  should  lie  on  the  lines  bf  and  df,  respect 
ively,  and  may  be  either  ahead  of  the  front  axle  or  behind  it. 

The  safest  place  for  the  knuckles  and  connecting-rod  is  just 
back  of  the  front  axle  if  it  is. possible  to  place  them  there. 
When  they  are  placed  back  of  the  axle  they  are  protected  by 
the  axle  against  accidents  due  to  hitting  rocks  and  stumps. 

Having  obtained  a  value  of  P  which  gives  good  results  tor 
the  angles  of  the  outer  wheel,  it  now  remains  to  design  the 
steering  knuckles  and  connecting  rods  by  the  methods  laid 
down  in  mechanics,  bearing  in  mind  the  fact  that  the  parts  are 
subject  to  quite  severe  shocks  due  to  rocks  and  irregularities  in 
the  road,  making  it  necessary  to  use  a  large  factor  of  safetv. 
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FORGING  IN  OLD  FRANCE 

By  JOaEPH   O.  HOBNER 

A  smitli's  shop  pri'vlous  to  1771.  taken  from  ii  French  ency- 
clopedia of  that  dati',  is  shown  by  I'lale  I.  It  is  termed  the 
worlishop  of  a  master  smith.  At  </  bellows,  and  the  rod  by 
wUieh  they  are  operated,  are  shown.  At  c  a  blacksmith 
is  urging  the  Are  with  bellows  and  heating  the  iron  at  the 
forge.  The  hood  and  chimney  of  the  forge  at  /  will  be 
noticed.  At  g  a  man  is  occupied  in  filing  a  piece  of  worlc  In 
the  vise.  Another  vise  is  seen  at  h,  both  being  tail  vises  fast- 
ened to  the  bench  i  exactly  as  they  would  appear  to-day. 

The  anvils  are  not  of  exactly  the  same  patterns  as  ours,  and 
they  rest  on  wooden  blocks.  There  is  a  water  bosh  in  front 
of  the  double  forge.  There  is  plenty  of  ventilation  to  the 
shop,  as  there  are  no  glass  windows,  but  hinged  shutters 
hooked  up  to  the  ceiling  which  can  be  let  down.  The  iron 
storage  is  seen  outside.  It  is  illustrated  separately  in  Plate 
II.     The  bars  are  tied  up  in  bundles  b  and  laid  against  the 


kittle  I.    A  French  Blacksmith  Shop  about  1770 

wall,  and  a  large  pair  of  scales  suspended  from  a  wooden  tri- 
pod has  bars  in  one  pan  being  weighted  by  the  two  workmen. 
One  man  is  passing  bars  into  the  shop,  which  are  being  taken 
charge  of  by  another  workman  within. 

Plate  III  shows  trusses  or  bundles  of  iron  bars  tied  up  by 
iron  rods  A.  Figs.  3,  4  and  5  show  round,  flat  and  square  bars 
as  used   ty  the  blacksmith   of  that   time,  and   Figs.  6  and   7 


chor.     Fig.  If)  is  a  forging  with  a  forked  end. 

In  Plate  V  another  smith's  shop  is  shown  with  several  work- 
men engaged  on  varlo\is  operations.  At  a  a  man  is  urging 
the  forge  bellows;  at  b  another  is  manipulating  a  forging  of 
an  anvil,  turning,  and  turning  it  about  on  the  four  faces;  the 
one  at  c  is  placing  a  piece  on  for  welding,  on  which  the  men 
at  (/  and  e  are  hammering.     The  man  at  /  is  cutting  a    file. 

In  Plate  VI,  Fig,  1  is  the  "mass"  from  which  the  body  of 
the  anvil  is  to  be  made,  seen  again  at  A  in  Fig.  2.  Into  a 
square  hole  in  it  a  bar  B  is  fitted,  to  be  manipulated  by  the 
cylinder  of  wood  C,  shown  again  separately  in  Fig.  4,  and 
bonded  at  A  with  iron  hoops.  Holes  at  B  receive  the  handle 
bar.  Fig.  5,  by  which  it  is  turned  about.  Fig.  6  shows  at  A 
the  piece  to  be  welded,  B  being  its  porter  l)ar.  In  Fig.  7  the 
top  B  is  seen  welded  on  the  body  A.  Fig.  8  shows  a  beak  A 
prepared  for  welding  with  a  porter  bar  B,  and  Fig.  9  is  the 
same  in  place.  In  Fig.  10  both  beaks  are  welded  on.  Figs. 
11  and  12  show  the  steel  face  and  the  body  of  the  anvil  sej)- 


Plate  Ii,     tstuck  tilu 


lid  8i-tiit?.s  tor  Weighing  the  Material 


arately,  and  Fig.  14  is  the  finished  article. 

In  Plate  VII  the  making  of  a  stake  is  shown,  beginning 
with  Fig.  1.  In  Fig.  2  the  collar  B  is  fitted,  shown  separately 
in  Fig.  3,  and  welded  in  Fig.  5;  the  end  B  is  then  upset.  In 
Fig.  6  one  of  the  horns  in  Fig.  7  has  been  welded  on.  Fig.  8 
is  the  steel  face  with  its  porter.  In  Fig.  9  the  stake  is  com- 
plete.    Figs.  10  to  17  represent  the  stakes  in  the  making  of 
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Plate  III.    Rough  Stock  and  Forged  Bars  used  in  Blacksnuiluiiy  150  years  ago 

show  forged  bars.  In  Plate  IV  are  shown  a  packet  of  sheet 
iron  and  a  coil  of  iron  wire.  A  curious  bar  gage  is  seen  in 
Fig.  10,  similar  to  a  "modern  wire  gage  with  notches  terminat- 
ing in  round  holes  down  both  sides  of  the  gage.  Another 
gage.  Fig.  11,  is  formed  by  bending  a  bar  in  S-fashion,  which 
is  suggestive  of  a  spring.  Illustrations  are  given  in  this 
plate  of  forgings  termed  anchors,  apparently  used  for  build- 
ing purposes;  Fig.  12  is  a  "straight"  anchor.  Fig.  13  a  "fin- 
ished" anchor.    Fig.  14  is  a  drawing  strap,  C  being  the  an- 

•  Address:     45   Sydney    linlldlngg.   Unlli.    Kiigland,  — Sec   bloKi':!!]!!!™! 
note,  Machlnehy,  May,   HI08. 
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Plate  IV.    Matei'ials  and  Tools  used  in  Early  Blacksinlthing 

a  hammer.  Figs.  11  and  14  being  the  steel  jaws  hatched  up 
for  welding.  The  next  group  of  Figs.,  18  to  20,  illustrate  the 
making  of  a  billhook.  Figs.  21  to  32  are  other  examples  of 
forging. 

Die  forging  was  practiced  in  the  eighteenth  century  in  a 
small  way,  and  the  practice  was  the  forerunner  of  the  die  forg- 
ing applied  to  the  manufacture  of  pistols  in  America,  and  of 
locks  in  the  Black  Country.  Several  dies  are  illustrated  in 
Plate  VIII  for  the  work  of  making  sliding  bolts  for  doors  and 
other  purposes,  which  (Igiircd  more  largely  then  than  they 
do  in  these  days  of  cheap  locks.     The  stamps  were  laid  upon 


ro4 


MACHINERY 


May,  1910 


the  anvil  and  held  securely.  Fig.  1  is  a  die  for  imparting  a 
truly  cylindrical  form  to  round  rods  for  window  bolts,  A  being 
the  stamps,  and  B  the  horns  or  ears.  One  of  molded  section 
is  seen  in  Fig.  2,  and  the  same  is  clamped  to  the  anvil  in  Fig. 
3.  It  is  secured  with  a  bridle  and  key.  The  bridle  holds  in 
the  ears  B  of  Fig.  2  and  is  shown  separately  in  Fig.  4, 
and  its  key  in  Fig.  5.  Figs.  6,  7  and  S  are  other  forms  of  dies; 
Fig.  6  Is  for  a  collar;  Fig.  7  combines  two  recesses,  one  for 
plain  bar,  the  other  as  in  Fig.  S  for  a  molding.  Fig.  9  is  an- 
other kind  of  stamp  for  forging  the  portion  A  in  Fig.  10. 
Figs.  12  and  13  are  two  stages  of  nail  making  for  window 
bolts,  Fig.  12  showing  the  nail  blank  ready  for  stamping,  and 


Plate  V.    Another  Early  Blacksmith  Shop 

Fig.  13  being  the  same  taken  out  finished  from  the  stamp  in 
Fig.  14.  Fig.  15  is  a  key  for  turning  the  nuts  of  bolts,  A 
being  the  fork  and  B  the  handle.  Fig.  16  is  a  tool  for  stamp- 
ing nuts,  and  Fig.  17  is  the  same  reversed  showing  the  end  by 
whieh  the  stamping  is  done.  Half  a  dozen  nuts  are  shown 
being  stamped  from  a  piece  of  flat  bar  in  Fig.  18.  Figs.  19, 
20  and  21  are  top  stamps  with  handles.  They  are  of  the  same 
type  as  those  used  in  any  smithy  to-day. 

Figs.  22  to  26  show  separate  stages  in  a  piece  of  work.     Fig. 
22  is  the  first  heat  taken  on  the  tar  A,  in  which  rings  23  or 


24  are  welded  round  a  plain  tar.  In  Fig.  25  a  groove  has 
been  fullered  round  at  A.  and  in  Fig.  26  the  molded  sections 
at  A  have  been  finished  in  a  third  heat.  In  Fig.  27  a  piece  A 
for  the  ward  of  a  key  is  welded  on  a  shank,  the  piece  being 
seen  at  Fig.  28.  At  a  second  heat  the  ward  is  flattened  as  in 
Fig.  29  at  A.  In  Fig.  31  a  wrist  or  boss  A  has  been  welded 
to  the  rod  B.     The  wrist  is  seen  In  Fig.  30,  and  horns  A  are 


Plate  VI.    Successive  Stages  in  the  Forging  of  an  .\nv7l 

shown  to  enable  it  to  hold  during  the  welding.  In  Fig.  32  a 
piece  cf  drawing  down  is  shown,  the  drawn-down  portion  be- 
ing afterwards  bent  to  form  the  elbow  A  in  Fig.  33. 

How    microscopic    are    the    differences    between    the    tools 
shown  in  Plate  IX  and  these  of  a  modern  smithy!     There  is 


Plate  VII.    Examples  of  Forging  Methods  in  Early  Days 


Plate  VIII,     rarl3    Die  Forging  Tools  and  Methods 
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littlo  lu'cc!  to  purlicularize.  Tlu'  poker,  tile  brush,  the  anvils 
and  stakes,  are  nearly  iileiitieal.  The  loot  of  the  anvil,  Pig.  4, 
looks  rather  odd,  being  shaped  into  steps,  and  so  do  the 
grooves  at  the  side.  A  stake  or  little  anvil  is  shown  in  Fig.  5, 
li  being  the  round  beak  and  C  the  square  one,  placed  on.  a 
block  or  billet  of  wood  B,  bonded  at  F.  Fig.  G  is  another 
small  stake.  Fig.  7  is  a  scroll,  ftnjshed,  and  lying  on  a  block 
of  wood.     An  anvil  stake  is  seen  in  Fig.  10,  and  hot  and  cold 
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Plate  IX-    Blacksmith  Tools  of  a  Centur3'  and  a   II j,!  .1-- 

chisels  in  Pigs.  8  and  9.  Fig.  12  is  termed  a  claw  for  a  vise, 
probably  for  bending  bars.  Figs.  13  and  14  show  more  bottom 
dies,  and  Pig.  15  a  spring  swage.  The  group  of  hammers  and 
sets  call  for  no  comment,  being  identical  in  form  and  in  func- 
tion with  modern  types. 

There  are  some  interesting  examples  of  forged  work  on 
tools  in  Plate  X.  Fig.  1  is  termed  a  simple  anvil,  and  Fig.  2 
an  anvil  with  beaks;  one.  A,  round,  the  other,  B,  square.  Fig. 
3  is  simply  a  plate  or  block  of  iron.  Figs.  5  and  17  are  small 
and  large  gimlets  respectively.  Figs.  4  and  6  are  instru- 
ments for  working  slate,  4  being  for  cutting,  while  6  is  a  slate 
hammer.  Fig.  7  is  a  cutting  hammer.  Next  follows  a  succes- 
sion of  hammers.  Pigs.  S  to  16,  the  forms  of  most  of  which  are 
familiar.  Figs.  IS  and  19  are  chisels  for  file  cutting.  Figs. 
2i»  and  21  show  other  forms  of  chisels,  and  Fig.  22  a  gouge. 
Pig.  23  is  an  auger.  Pig.  24  is  evidently  the  parent  of  our 
center  bit,  but  it  is  termed  a  percoir  a  vin.  apparently  mean- 
ing that  it  was  used  for  boring  wine  casks.  Next  is  the 
brace.  Fig.  25.  Then  we  come  to  a  group  of  vises,  jaws,  or 
clamps.  Figs.  26  to  29,  the  last  two  being  for  wire.  Pigs.  30 
to  33  are  smith's  tongs,  the  forms  of  which  are  familiar. 


The  Krupp  Works  at  Essen  in  Germany  are  constantly 
increasing  in  size.  The  number  of  men  employed  by  the 
company  at  Its  works  in  Esson  and  elsewhere  increased  dur- 
ing 1909  by  nearly  4,000,  so  that  at  the  end  of  1909  about 
67,000  men  were  in  the  employ  of  the  company.  At  the 
Essen  works  a  total  horsepower  of  over  73,000  is  used,  this 
power  operating  over  7,000  separate  machine  tools,  ever  900 
cranes,  187  trip  hammers,  and  81   hydraulic  presses. 


FRICTION   OP  WATER  IN  PIPES 

A  writt'r   in   Ponrr  mid   tin:   Engineer  gives   the   following 
formula  for  the  loss  of  head  in  water  pipes,  due  to  friction: 

H  = 

1,000,000 /cn" 

in  which  // =2:frietional  head  (or  loss  of  head  by  friction)  in 
feet, 

Q  =  gallons  of  water  per  hour, 

L  =  length  of  pipe  in  feet, 

/>  =  diameter  of  pipe  in  inches, 

A'  =  a  variable  coefficient,  tabulated  below  for  vari- 
ous diameters. 


D 

K 

D 

K 

0.5 

1.27 

4 

3.05 

0.75 

1.63 

6 

8.26 

1.0 

1.90 

8 

3.38 

3.0 

3.. 57 

10 

3.46 

2.0 

2.85 

;      12 

1 

3.51 

These  coeflScients  apply  specifically  to  new  cast-iron  pipes. 

*     *     * 

The  first  regular  air  navigation  service  in  Europe  will  be 
begun  May  15.  Regular  trips  will  be  made  from  Munich, 
Bavaria,  alternately  to  Starnberg  and  Oberammergau.  A 
dirigible  balloon  of  the  Parseval  type,  having  a  gas  capacity 
of  6,700  cubic  meters  and  driven  by  two  motors  of  100  horse- 
power each,  will  be  used.     The  aerial  carriage  will  accommo- 


Plate  X.    Another  Selection  of  Early  Blacksmith's  and  other  Tools 

date  twelve  passengers  besides  the  crew.  The  fare  for  the 
round  trip  to  Starnberg  will  be  $.'>5,  and  for  the  round  trip 
to  Oberammergau  .^175.  The  regular  service  will  close  for  the 
season  September  1.  An  officer  from  the  German  Aeronautic 
Corps  has  been  detailed  to  serve  as  captain  of  the  dirigible. 


706 


MACHINEEY 


May.  1910 


REORGANIZING  A  RUN-DOWN  ASSEMBLING 
DEPARTMENT*-! 

By   ALFRED    SPANGENBERG* 

The  present-day  enthusiasm  for  increasing  production  by 
the  use  of  ultra  high-speed  steels  and  by  methods  for  "cutting 
time  between  cuts,"  has  resulted  in  a  disproportionate  amount 
of  attention  being  given  to  the  problem  of  machine  work  in 
comparison  with  the  no  less  important  problem  of  assembling. 
Yet  an  investigation  of  the  conditions  existing  in  many  manu- 
facturing establishments  will  reveal  that  obsolete  methods  and 
processes  in  the  assembling  department  nullify,  to  a  large  ex- 
tent, the  savings  thus  made  in  machining.  The  adoption  of 
up-to-date  methods  of  assembling  may  easily  be  expected  to  in- 
crease the  efficiency  of  the  average  assembling  department 
from  100  to  150  per  cent,  and  if  the  department  is  in  a  run- 
down condition,  even  greater  savings  may  be  anticipated.     Of 
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Fig.  1.    Transfer  Card 

course,  to  expect  such  large  increases  in  all  cases  would  be 
unreasonable,  but  there  are  many  instances  where  such  re- 
sults are  possible. 

While  the  need  for  system  in  the  assembling  department 
is  becoming  more  widely  recognized,  there  are  many  manu- 
facturers to  whom  the  word  "system"  is  indissolubly  linked 
with  "red  tape."  "Organization"  is  not  their  idea  of  economi- 
cal management,'  because  it  means  additional  "non-produc- 
ers"; and  the  leaks  continue  unchecked  until  some  well-organ- 
ized competitor  forces  the  condition  to  their  startled  attention. 
This  condition,  however,  is  generally  due  to  lack  of  sufficient 
experience  or  data  enabling  a  concern  to  determine,  with  any 
degree  of  accuracy,  whether  or  not  economical  results  are  se- 
cured from  foremen,  workmen,  or  processes. 

It  should  be  fully  understood  that  there  is  no  infallible  sys- 
tem which  will  fit  all  cases  alike;  methods  must  be  suited  to 
the  circumstances  under  consideration,  since  the  first  thought 
in  regard  to  any  plan  must  relate  to  its  adaptability  to  exist- 
ing needs.  The  reorganizer  can  rely  but  to  a  small  extent 
upon  any  established  system,  and  his  initiative  and  common 
sense  must  bring  a  working  result  from  a  mass  of  conflicting 
conditions.  With  these  facts  in  mind,  the  author  will  not 
attempt  to  describe  any  particular  system,  but  will  only  con- 
sider certain  fundamental  principles. 

Necessity  for  Analysis  of  Existing  Conditions 

Before  introducing  innovations  in  a  department,  it  is  neces- 
sary to  analy^  existing  conditions  and  methods  with  regard 
to  the  men  in  the  present  organization,  for  invariably  a  cer- 
tain amount  of  ignorance,  prejudice,  false  pride,  and  stubborn- 
ness must  be  met  and  overcome.  To  win  success,  all  plans 
must  recognize,  primarily,  the  human  element  of  the  men 
affected;  methods  should  be  instituted  that  are  likely  to  elicit 
the  support,  develop  the  latent  ability,  and  bring  out  the  best 
that  is  in  the  workers.  The  best  system  in  existence  will  not 
bring  complete  success  without  securing  the  support  of  the 
foremen  and  workmen.  If  these  points  are  ignored,  the  tend- 
ency of  the  workers  to  gradually  abandon  methods  with  which 


*  For  additional  information  on  the  subject  of  assembling,  see 
.\I.\CHIXERV,  February.  1910.  "Laying  Out  and  .\ligning  Operations 
on  Machine  Tools,"  and  other  articles  there  referred  to.  See  also 
Machinebt's  Reference  Series.  Kos.  ."lO  and  51,  "Principles  and 
Practice    of   Assembling   Machine   Tools." 

*  Address  :  951  ^V.  5th  St.,  Plainfield,  X.  J. — See  biographical  note  in  Ma- 
chinery, .April,  1909. 


they  are  not  altogether  familiar,  will  cause  a  partial  failure 
of  the  system. 

The  most  arduous  and  discouraging  task,  next  to  train- 
ing the  old  men,  is  that  of  progressing  along  new  lines 
and  at  the  same  time  not  interfering  with  the  regular  output. 
This  can  only  be  accomplished  gradually;  any  attempt  to  sud- 
denly rip  up  existing  methods  will  not  be  effective.  The  old 
systems  possess  a  momentum  not  easily  overcome,  and  it 
therefore  will  take  a  long  time  to  reorganize.  However,  when 
once  a  general  line  of  procedure  is  mapped  out  and  progress 
begun,  there  must  be  no  lessening  of  effort.  Everyone  must 
be  impressed  with  the  idea  that  evury  day  must  show  soine 
progress,  however  slight. 

The  machine  and  the  assembly  departments  are  so  closely 
connected  that  the  introduction  of  new  methods  of  assem- 
bling must  begin  with  an  investigation  of  the  production  con- 
ditions in  the  machine  departments.  This  investigation  will 
include  the  quality  and  quantity  of  work,  whether  or  not  pro- 
visions are  made  for  inspection  in  the  machine  departments, 
methods  of  routing  the  work,  what  delays  are  encountered 
in  getting  work  to  the  assemblers,  whether  t"he  work  is  sent 
directly  to  the  assembling  department  or  duplicated  in  large 
quantities  and  kept  in  a  store,  etc.  It  is  apparent  that  any 
defects  in  the  processes  Just  enumerated  will  have  an  imme- 
diate effect  on  the  efficiency  of  the  assembling  department. 

In  the  assembling  department  itself  may  be  found  faulty 
judgment  regarding  assembling  methods,  lost  time  in  looking 
up  work,  hunting  for  tools,  and  running  after  drawings  or  to 
the  stock-room  for  screws  and  pins,  mistakes  due  to  over- 
sight, lack  of  proper  instructions  to  the  workmen,  etc.  The 
faults  in  organization  and  methods  mentioned  in  this  brief 
outline  must  be  eradicated  before  any  effective  improvement 
can  result. 

The  Stock-tracing  System 

Where  there  is  constant  trouble  in  getting  out  machines  or 
repairs  in  a  reasonable  time,  it  usually  will  be  found  that 
some  one  or  two  departments  are  responsible  for  practically 
all  of  it.  The  first  step  to  remedy  the  trouble,  then,  is  to 
locate  it.  The  assembling  department  usually  is  blamed,  but 
an  investigation  will  generally  reveal  thaj,  the  difficulty  lies 
in  not  getting  work  promptly  to  the  assemblers.     Many  manu- 
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Fig.  2.    Inspector's  Report  from  which  the  Monthly  Report  is  made 

facturers  are  so  accustomed  to  delays  in  getting  finished  parts 
to  the  assemblers  that  they  regard  the  matter  as  unavoidable, 
even  though  the  consequent  losses  show  clearly  that  a  remedy 
is  imperative.  A  well-organized  stock-tracing  system  is  an 
important  factor  in  overcoming  this  defect,  and  is  so  neces- 
sary that  a  brief  outline  of  it  is  deemed  advisable. 

The  functions  of  a  stock-tracing  system  are:  Directing  the 
transportation  of  all  parts  in  the  factory;  pushing  the  work 
through  the  foundry  and  machine  departments  in  such  a  man- 
ner as  to  prevent  delays  to  the  assemblers;  keeping  up  rec- 
ords that  will  show  the  location  of  parts  in  the  foundry  and 
shop,  the  time  required  by  the  various  departments,  the  labor 
cost,  and  all  losses,  with  proper  explanations.  The.  sole  au- 
thority and  responsibility  for  this  work  should  be  vested  in 
the  head  of  the  stock-tracing  department.  It  is  obvious  to  the 
experienced  shop  manager  that  such  duties  cannot  be  left  to 
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ilio  doimrtmeiU  i'ori'nu'ii  if  Uio  shop  Is  lo  ho  nin  advantage- 
ously. The  foromoii's  altoiuioii  should  bo  coinoiitratod  solely 
upou  improving  tliLir  methods  and  Ihoii-  output,  and  their 
duties  should   be  conliucd  strictly   to  their  own  departments. 

Kxperlence  has  demonstrated  that  it  Is  necessary  to  give 
the  stock  tracer  absolute  control  or  all  parts  in  the  process  of 
uuiuutacture;  In  addition,  he  should  be  given  such  authority 
that  the  foremen  will  understand  that  his  requests  for  stock 
must  be  complied  with  under  all  circumstances,  and  he  alone 
should  have  authority  to  secure  parts  from  any  department 
In  the  factory,  either  for  any  foreman,  or  for  the  assembling 
department.  Having  under  his  charge  all  the  records  for 
stock  in  the  course  of  manufacture  will  enable  him  to  locate 
all  stock  with  certainty  and  dispatch.  Another  advantage  is 
that  the  superintendent  always  knows  where  to  get  any  in- 
formation regarding  the  location  of  work  in  the  factory,  and 
the  time  it  may  be  expected  to  reach  the  assembling  depart- 
ment. 

If  the  work  is  allowed  to  remain  in  any  department  after 
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it  is  finished,  it  is  apt  to  be  forgotten,  and  is  hard  to  find 
when  wanted.  Therefore,  the  advantages  of  having  the  work 
placed  in  central  depots  as  soon  as  finished  by  each  depart- 
ment, will  amply  compensate  for  the  time  consumed  in  haul- 
ing the  work  to  one  of  the  depots,  putting  it  on  a  platform, 
checking  it  up  and  then'  taking  it  to  the  next  department. 
This  plan  is  especially  advantageous  where  any  system  of  in- 
spection is  followed;  no  stock  can  be  lost;  each  foreman  can 
see  at  a  glance  how  much  work  there  is  ahead  of  him;  and 
it  aids  the  superintendent  in  getting  a  conception  of  the  con- 
ditions of  the  work.  The  central  depots  can  be  located  at  any 
number  of  points  and  should  contain  suitable  platforms  for 
the  storage  of  stock.  These  remarks  apply,  of  course,  to  the 
snialler  parts;  it  would  not  be  practicable  to  carry  out  this 
scheme  in  the  case  of  large  work. 

Transfer  cards  showing  delivery  of  work  from  one  depart- 
ment to  another  form  a  ready  record  which  shows  the  date 
on  which  the  articles  have  been  received,  the  length  of  time 
they  were  retained,  and  the  date  they  were  passed  on  to  the 
next  department.  A  glance  over  this  record  shows  if  the 
work  is  pushed  through  with  all  the  promptness  possible. 
The  question  of  giving  certain  orders  priority  over  others  is 
one  upon  which  the  stock  tracer  will  need  to  exercise  his 
best  judgment.  If  any  work  is  behind  time,  the  card  made 
out  when  the  order  was  first  sent  to  the  shop  is  called  in 
and  replaced  by  a  similar  card  of  bright  red  color  containing 
exactly  the  same  information,  and  also  the  required  date  of 
delivery.  An  order  with  the  red  card  always  has  precedence 
over  those  with  cards  of  the  ordinary  color.  Care  must  be 
taken,  however,  not  to  use  these  "rush"  cards  to  such  an  ex- 
tent that  they  become  so  familiar  as  to  be  Ignored.  A  trans- 
ler  card  and  the  information  it  should  contain  is  shown  in 
*ig.  1. 

Instead  of  allowing  each  foreman  to  have  his  own  gang  of 
truckers,  the  trucking  force  throughout  the  factory  should  be 
centralized  and  placed  under  the  supervision  of  the  stock 
tracer.  This  force  of  men  will  deliver  work  to  all  depart- 
ments in  the  factory  as  it  is  called  for,  arid  upon  their  return- 
ing to  the  respective  depots  they  will  bring  in  the  work  that 
Is  on  the  machine  room  floors  already  finished.  The  fact  that 
this  work  Is  finished  is  Indicated  by  "Move  It"  cards,  which 
are   placed    in   the   boxes   by   the   w'orkmen.       These   remarks 


apply  to  the  handling  of  snuill  parts;   in  handling  large  work, 
rraiics  are  almost  universally  used. 

Inspection 

In  a  previous  article  appearing  in  the  September,  IIIOD, 
issue  of  MAt'iii.NKuY.  the  writer  emphasized  the  necessity  for 
inspection  of  work  In  the  machine  departments  in  order  to 
secure  economical  assembling.  Tliis  is  one  of  the  essential 
preliminary  steps  in  the  revival  of  a  run-down  assembling 
department;  yet  it  is  difficult  to  convince  the  average  manu- 
facturer that  it  will  pay  to  employ  a  number  of  high-priced 
men  to  do  nothing  but  inspect  the  work  done  by  other  iik'ii. 
The  idea  is  prevalent  that  the  payroll  for  these  inspectors, 
who  are  non-producers,  is  but  a  constant  expense,  and' it  is 
hard  to  realize  the  very  large  economies  which  their  work,  if 
efficient,  will  bring.  The  advantages  to  be  gained  by  an  ein- 
cient  inspection  department  may  be  given  thus: 

1.  Imperfect  parts  arc  eliminated  before  the  work  readies 
the  assemblers.  If  the  parts  come  to  the  assemblers  properly 
inspected,  so  that  they  can  be  put  together  witliout  unneces- 
sary filing  and  fitting,  the  saving  of  time  in  assembling  easily 
may  reach  from  60  to  75  per  cent. 

2.  The  fact  that  the  parts  are  interchangeable  will  result 
not  only  in  ease  of  assembling,  but  in  case  of  repairs  the 
parts  can  be  sent  out  with  the  assurance  that  they  will  fit 
properly  without  adjustment.  The  last-named  feature  is  im- 
portant in  that  it  is  a  splendid  advertisement  to  any  concfjrn. 

3.  It  instills  into  the  minds  of  the  workmen  the  fact  that 
the  work  they  produce  must  be  up  to  a  high  standard,  and 
that  if  it  be  otherwise  it  will  be  thrown  out,  at  their  loss. 
This  one  feature  will  result  in  marked  improvement  in  the 
quality  of  the  work. 

4.  The  workmen  receive  pay  for  good  work  only  and  are 
charged  with  that  which  is  defective,  so  that  an  inspection 
system  provides  protection  to  the  company. 

Ti.  The  elimination  of  defective  parts  by  an  inspector,  im- 
portant as  it  is,  is  only  of  minor  significance  when  compared 
to  the  general  effect.  It  would  astonish  the  average  manu- 
facturer to  find  how  soon  his  workmen  will  come  up  to  any 
standard  set  by  the  inspection  department,  and  how  small 
the  loss  will  be,  no  matter  how  close  the  limits  are  held. 

An^-  system  of  inspection  must  be  thorough,  and  the  limits 
given  to  the  work  must  be  adhered  to  uncompromisingly.  Weak- 
ness on  the  part  of  the  inspector  will  Immediately  be  noted  by 
the  workmen.  The  inspector's  authority  to  reject  work  should 
be  unquestioned,  and  the  superintendent  should  never,  unless 
when  absolutely  necessary,  reverse  his  decision.  An  inspec- 
tor should  be  placed  upon  as  high  a  plane  as  any  of  the  fore- 
men in  the  factory,  and  to  be  successful,  he  should  possess 
good  judgment,  firmness  of  character,  and  familiarity  with 
the  business. 

A  thorough  system  of  inspection  effects  large  economies  in 
every  direction,  biit  principally  in  the  assembling  department. 
The  parts  can  be  assembled  more  quickly  and  accurately,  and 
the  saving  in  this  department  alone  will  pay  for  the  cost  of 
inspection.  Besides,  the  machines  built  will  be  much  more 
accurate.  In  many  cases  it  is  not  necessary  to  establish  a 
very  elaborate  system. 

There  is  another  phase  of  this  question  which  is  important 
from  an  economic  standpoint;  this  relates  to  fair  and  consis- 
tent inspection — commercial  inspection.  Unless  an  inspector 
has  sufficient  intelligence  to  discriminate  between  vital  and 
unimportant  dimensions,  and  unless  he  possesses  enough  judg- 
ment to  know  when  a  job  is  commercially  satisfactory,  he 
causes  a  waste  of  time  and  imposes  unnecessary  hardships 
on  the  men  who  do  the  work.  Good  judgment  in  inspection 
is  a  vital  factor,  and  it  will  pay  to  employ  first-class  men 
on  this  work.  The  best  workmen  and  machines  sometime-^ 
make  a  slip  as  to  size,  and  to  ruthlessly  reject  work  which 
is  commercially  satisfactory  Is  an  abuse  of  the  inspector's 
authority.  An  inspector  is  apt  to  forget  that  on  the  large  ma- 
jority of  work  there  is  often  no  necessity  for  anything  closer 
than  a  few  thousandths  inch.  Therefore,  it  is  advisable,  in 
many  instances,  to  have  limit  gages  with  as  wide  limits  as 
the  cliaracter  of  the  work  will  permit,  and  to  have  rejected 
work  looked  over  by  a  chief  inspector  whose  decision  is  final. 

Reports  should  be  made  by  the  inspectors  at  least  once  a 
month,  showing  the  amount  of  work  scrapped  by  each  depart- 
ment, together  with  the  reasons.  The  effect  of  this  upon  the 
foremen  Is  marked;  when  they  realize  that  they  are  liable 
to  censure  for  the  excessive  amount  of  scrap  coming  from 
their  departments,  they  w'lll  soon  give  the  matter  their  per- 
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sonal  attention.  Fig.  2  shows  a  blank  report  of  this  charac- 
ter, while  Fig.  3  shows  a  card  or  tag  which  is  placed  on  all 
defective  work  by  the  inspector.  A  simple  system  of  this 
kind,  tried  for  a  few  weeks,  will  prove  to  any  manufacturer 
that  the   unecessary   waste  in  his  factory  is   astonishing. 

Having  thus  analyzed  general  factory  conditions,  attention 
-nill  now  be  given  to  the  methods  for  increasing  the  efficiency 
of  a  run-down  assembling  department.  The  causes  of  loss 
should  be  clearly  recognized  and  logically  grouped  for  study. 
This  will  enable  us  to  easily  see  what  must  be  done  (and 
what  rmist  not  6e  dotie)  to  secure  improvements.  The  sources 
of  waste  already  referred  to  may  be  classified  as  follows: 

1.  Defects  of  departmental  organization — of  the  foremen, 
the  job  bosses,  and  the  usual  methods  of  management. 

2.  Defects  of  assembling  systems. 

1.    DEFECTS  OF  DEPARTMENTAL  ORGANIZATION 
The  Foreman 

The  first  and  the  absolute  requirement  for  an  efficient  assem- 
bling department  is  an  efficient  man  to  run  it.  No  half-baked 
"graduate"  of  the  existing  department  will  bring  proper  re- 
sults; this  department  calls  for  a  man  of  a  high  type.  This 
cannot  be  emphasized  too  strongly,  for  it  is  foolish  to  plan  a 
campaign  of  improvement  with  any  expectation  of  success  un- 
less this  first  step  is  taken.  The  mistakes  and  shortcomings 
of  the  low-priced  foreman  are  too  costly;  a  well  paid,  progres- 
sive man  is  the  cheapest  in  the  end.  He  should  have  a  thor- 
ough knowledge  of  the  most  economical  methods  and  of  the 
special  labor-saving  devices,  jigs,  etc.,  best  adapted  to  the 
work  he  handles,  and,  last  but  not  least,  the  ability  to  handle 
men  tactfully. 

In  selecting  the  foreman,  it  should  always  be  remembered 
that  he  is  to  the  workmen  the  direct  representative  of  the 
firm,  and  that  the  men  base  their  opinion  of  the  company 
largely  upon  their  opinion  of  the  foreman;  hence,  the  person- 
ality of  the  foreman  affects  the  workmen  more  directly  than 
any  other  factor  in  the  shop  organization,  and  has  a  direct 
•effect  upon  their  efficiency  and  disposition  toward  the  com- 
pany. The  foreman  must  be  invested  with  absolute  authority 
over  his  men,  and  he  should  be  given  "his  chance,"  which 
with  most  men  means  increased  ability  to  handle  the  prob- 
lems submitted  to  them.  Of  course,  the  foreman  of  a  depart- 
ment should  consult  frequently  with  the  superintendent  re- 
garding any  important  problems  that  arise,  for  it  is  well  to 
observe  the  principle  that,  nine  times  out  of  ten,  the  joint 
advice  of  several  men  is  superior  to  any  plan  developed  from 
one  man's  brain.  It  frequently  happens,  however,  that  a 
superintendent  makes  the  serious  mistake  of  ignoring  the 
-vital  points  just  mentioned,  and  instead  of  entrusting  the  de- 
tails of  the  work  to  his  foreman,  gives  orders  directly  to  the 
workmen;  in  this  way  the  workmen  gradually  lose  respect 
for  their  foreman,  and  the  latter  becomes  a  mere  figure-head, 
without  any  authority  except  in  minor  details. 

Owing  to  the  weakness  of  the  ordinary  foreman,  the  major- 
ity of  up-to-date  concerns  have  adopted  the  broad  policy  of 
instituting  a  rate-making  department,  and  jig-designing  and 
jig-making  departments,  entirely  independent  of  the  foremen. 
The  principal  reason  for  the  adoption  of  this  plan,  however. 
is  the  fact  that  a  foreman  seldom  has  time  to  set  piece-work 
rates,  design  jigs,  etc.,  and  attend  to  the  other  important 
duties  that  demand  his  attention.  As  has  already  been  pointed 
out,  the  foreman's  entire  energies  should  be  concentrated,  as 
far  as  possible,  upon  the  important  duties  of  supervising  the 
work  and  devising  ways  and  means  for  increasing  the  effi- 
ciency of  his  department. 

The  Job  Bosses  and  ■Workmen 
It  is  evident  that  a  foreman  cannot  properly  oversee  his 
entire  department  without  assistance  and  still  devote  his 
attention  to  the  larger  and  more  important  details  of  his 
work.  The  usual  method  of  procedure  in  order  that  each  man 
or  group  of  men  may  receive  the  proper  amount  of  attention, 
is  to  appoint  the  more  efficient  members  of  the  working  force 
to  the  position  of  "job  bosses."  Each  job  boss  is  Invested 
with  a  limited  degree  of  authority  over  a  small  group  of  men, 
and,  by  performing  his  share  of  the  work  in  addition,  re- 
ceives a  slight   increase  in  pay.     These  men  should  be  care- 


fully selected,  since  they  usually  are  next  in  line  for  advance- 
ment to  assistant  foremanshlp. 

When  the  department  is  sufficiently  large,  the  foreman 
should  be  relieved  of  all  clerical  labor  such  as  making  out 
time-cards,  writing  sub-contracts,  checking  up  parts  received, 
etc.;  and  this,  of  course,  presupposes  the  employment  of  one 
or  more  clerks. 

As  a  general  proposition,  first-class,  well-paid  machinists 
are  the  cheapest  in  the  end  on  assembling  work.  This  is 
especially  true  where  the  work  varies  in  character.  The 
amount  of  work  that  will  be  turned  out  by  a  highly  skilled 
assembler,  when  compared  to  that  of  a  cheap  man,  is  astound- 
ing. An  important  feature  to  consider  is  also  the  fact  that 
the  workmen's  pay  is  only  one  part  of  the  total  cost,  because 
a  largely  increased  production  per  square  foot  of  floor  area 
decreases  the  proportion  of  overhead  cost  per  piece. 

Where  work  Is  duplicated  in  large  quantities,  so  that  there 
are  constant  repetitive  processes,  it  is  possible  to  so  train  the 
cheaper  and  less  experienced  workmen  that  they  in  time  be- 
come expert  on  their  particular  class  of  work.  It  is  advisable 
to  provide  for  a  rigid  subdivision  of  labor.  Thus,  the  more 
particular  work  at  the  vise  or  bench  is  handled  by  special 
men  who  do  no  other  class  of  work.  These  high-priced  me- 
chanics perform  no  work  that  can  be  done  by  cheaper  men  or 
apprentices,  and  in  this  way,  the  average  rate  is  kept  normal. 

Systems  of  Pay  and  their  Effect  Upon  the  Workmen 

The  system  of  pay  is  one  of  the  most  Important  elements 
to  be  considered  in  the  case  of  a  run-down  assembling  depart- 
ment, because  assembling  work  is  progressing  only  when  the 
workman  is  busy.  In  order,  then,  to  stimulate  production,  it 
is  absolutely  necessary  to  offer  a  reward  for  extra  efforts  on 
the  part  of  both  the  foreman  and  workmen.  To  give  the  fore- 
man all  the  gains  is  manifestly  unfair,  and  leads  to  dissatis- 
faction on  the  part  of  the  workmen;  in  fact,  an  inequitable 
system  of  pay  invariably  causes  a  lack  of  proper  results  and 
seriously  affects  the  cost  of  assembling. 

The  piece-work  system  is  the  one  usually  in  vogue,  but  its 
chief  evil  lies  in  the  univ-'ersal  practice  of  cutting  rates  when 
the  men  begin  to  earn  large  wages.  This  trouble  is  very 
largely  caused  by  the  practice  of  setting  "original  prices."  or 
"original  times"  not  based  upon  data  mathematically  deter- 
mined, but  either  upon  best  previous  records,  an  ordinary 
"try-out,"  or,  worst  of  all,  on  the  cost  department's  estimate. 
The  workmen  find  that  their  only  protection  from  reduction 
in  prices  lies  in  the  strict  adherence  to  a  certain  limited  rate 
of  earnings  and  hence  of  production,  with  the  result  that  the 
firm  suffers  unconsciously  through  excessive  costs  and  limited 
output  and  the  men  are  discontented  and  determined  to  "get 
even"  for  unfair  treatment. 

It  is  clear  that  it  is  to  the  advantage  of  the  manufacturer 
to  get  the  hours  down  to  the  points  determined  upon.  When 
the  work  of  determining  "standard  times"  Is  accurately  done, 
as,  for  instance,  in  shops  where  an  expert  tester  is  employed 
who  analyzes  the  assembling  operations  to  the  last  degree,  the 
figures  obtained  will  be  so  far  below  the  results  previously 
secured  in  existing  shop  practice,  that  the  workmen,  in  all 
sincerity,  will  refuse  to  believe  that  it  is  possible  to  attain 
such  rates  of  production.  A  flat  piece  rate  based  upon  these 
"times"  would  lead  to  trouble,  because  of  the  lack  of  stimulus., 
It  is  advisable,  therefore,  to  offer  an  extra  reward  to  the  work-J 
man  attaining  standard  time,  with  the  guarantee  that  no  re 
duction  will  be  made  unless  methods  be  changed. 

The  attainment  of  standard  time,  however  ajJvantageou 
will  never  be  realized  unless  the  assembling  department  is 
arranged  and  equipped  that  the  same  conditions  prevail  id 
everyday  manufacture  that  existed  when  the  expert  tests  wer^ 
made.  This  is  a  point  that  is  often  overlooked.  The  particu^ 
lar  benefits  derived  from  having  an  expert  tester,  lie  not  only 
in  the  accuracy  with  which  prices  can  be  determined,  but  also 
in  that  the  firm  is  enabled  to  show  the  workmen,  by  actual 
demonstration,  that  the  work  can  ie  accomplished  in  the  time 
set  for  it. 

The  systems  of  pay  in  general  use  are  as  follows: 

The  Day  Work  Flan. — This  plan  is  decidedly  inefficient  un- 
less the  men  are  rigidly  supervised,  or  under  special  condi- 
tions where  the  work  is  intricate  and  exacting. 
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Piece-work. — By  this  the  workman  receives  a  certain  amount 
of  pay  per  piece.  One  of  the  greatest  objections  to  this  plan, 
as  already  stated,  Is  that  it  Is  so  often  coupled  with  the  prac- 
tice of  cutting  rates  when  the  men  begin  to  earn  large  wages. 

The  Premium  Plan — This  is  a  very  efflcieut  system  of  pay 
on  many  classes  of  work.  The  determination  of  "standard 
times."  however,  should  he  made  carefully,  for  if  the  rates  are 
set  by  incorrect  methods,  it  is  easy  to  inuiKlne  the  results  that 
will  follow.  In  fact,  the  determination  of  "standard  times"  ou 
assembling  work  is  a  particularly  difBcult  proposition,  since 
the  skilled  assembler  can  and  will  deceive  anyone  not  of  the 
highest  order  of  expertness  concerning  his  possible  rate  of 
production,  particularly  when  he  has  worked  for  years  on 
repetitive  processes  and  thereby  has  gained  marvelous  skill. 
Consequently,  in  order  to  secure  an  extra  output,  the  possi- 
bility of  whicli  lies  concealed  within  the  workman's  skill,  it  is 
absolutely  necessary  that  the  premium  be  sufficiently  large  to 
stimulate  his  ambition. 

The  Bonus  Plan. — This  is  a  system  of  task  work  combined 
with  the  u?e  of  instruction  cards  for  the  woi-kraen  and  a  bonus 


THE  BATBMAN  PLANER  DRIVE 

By   JOSEPH    a     HORNER* 

During  recent  years  some  very  excellent  designs  of  planing 
niacliines  with  cushioned  reversals  to  the  table  have  been 
built  in  I'Jngland.  Messrs.  Batenian's  Machine  Tool  Co.,  Ltd., 
of  Leeds,  whose  machines  are  In  the  front  rank,  have  been 
inlroduclng  a  separate  self-contained  driving  apparatus  to 
bo  fitted  to  old  designs  of  machines,  both  for  speeding  them 
up  and  cushioning  the  reversals.  They  term  It  "piano-drive," 
and  a  cushioning  device  is  introduced  In  the  form  of  a 
spring  wheel,  which  In  effect  corresponds  with  the  sliding 
spring  rack  which  is  used  on  the  firm's  planing  machine 
tables.  The  mechanism  comprises  driving  pulleys  carried  at 
the  head  of  a  tail  steel  framing  for  belting  from  the  counter- 
shaft and  to  the  pulleys  below  which  actuate  the  firm's  fly- 
wheel drive,  spring  wheels,  and  a  complete  set  of  gears  for 
operating  the  planer  table.  All  the  existing  gears  on  the 
machine  to  be  speeded  up  are  taken  out,  connection  being 
made    directly    from    the    "piano-drive"    to    the    last    driving 


Fig.  1.    Bateman's  Planer  Drive 


Fig    2-    The  Bateman  Planer  Drive  applied  to  a  4-foot,  6-inch  Planer 


for  accomplishing  the  task  within  the  time  set  for  it.  This 
plan  readily  lends  itself  to  adoption  in  case  the  men  already 
are  working  on  the  day  work  basis.  It  also  has  the  advan- 
tage of  being  introduced  with  little  opposition,  because  it  is 
easily  understood  by  the  workmen;  and,  besides,  it  is  adapt- 
able in  some  form  to  almost  any  other  system  of  pay  already 
in  existence  in  the  shop.  To  be  effective,  however,  it  should 
be  combined  with  methods  that  accurately  determine  the 
shortest  tihie  in  which  a  job  can  be- accomplished;  and  it  also 
should  include  provision  for  the  job  bosses  and  foreman  secur- 
ing bonuses  in  case  all  the  men  under  them  earn  bonuses. 
This  will  compel  the  foreman  to  immediately  give  his  close 
attention  to  the  inefflcient  workman  for  his  proper  and  speedy 
training  or  his  discharge. 

This  bonus  system  of  pay  has  always  appealed  to  the  writer 
as  the  most  effective  of  all  systems  yet  devised  for  assembling 
work.  But  it  should  be  remembered  by  anyone  contemplating 
the  adoption  of  a  piece-work  or  bonus  system,  that  in  addi- 
tion, it  is  absolutely  necessary  to  provide  a  clieck  upon  the 
workmen  in  the  form  of  an  inspection  system,  for  if  this  point 
Is  neglected,  the  quality  of  the  work  will  suffer. 


shaft  of  the  planer  through  a  flanged  coupling,  or  bevel 
gears.  In  some  cases  a  motor  is  substituted  for  belt  pulleys 
from  the  lineshaft,  in  which  case  it  is  coupled  direct  to  the 
countershaft,  special  frames  being  fitted  to  the  sides  of  the 
piano-drive  to  carry  it.  Several  firms  w'ho  have  had  their 
planers  speeded  up  have  taken  the  opportunity  also  to  elec- 
trify them.  In  many  cases  the  cutting  capacity  of  the 
machines  has  been  much  more  than  doubled  by  the  adoption 
of  this  drive.  i 

Figs.  2  and  3  illustrate  the  details  of  the  piano-drive  cou- 
pled to  a  4-foot  6-inch  planer.  The  piano-drive  is  placed  in 
a  pit  beside  the  machine,  coupling  direct  onto  the  bull 
pinion  shaft,  thus  scrapping  all  the  old  gearing  in  the 
machine.  The  new  gearing  in  the  piano-drive  replaces  all 
the  gearing  that  is  taken  out,  and  obviates  all  risk  of  break- 
age due  to  the  higher  speeds.  Owing  to  the  use  of  the  spring 
wheel,  the  shock  at  reversal  is  actually  less  after  the  plaiio- 
driye  is  fitted  than  before. 

In    Fig.    3    the    two    fast   pulleys    for    cut    and    return    are 
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niarked  respectively  A  and  B.  and  their  loose  pulleys  C  and 
D.  As  the  return  stroke  is  always  made  at  a  constant 
speed,  a  pinion  E  is  always  in  mesh  with  the  large  spur 
gear  F,  keyed  on  the  short  shaft  that  is  connected  by  a 
flanged  coupling  to  the  bull  pinion  shaft  G  of  the  planing 
machine.  The  two  cutting  speeds  are  produced  by  change- 
speed  gears  mounted  on  two  shafts  H  and  /,  these  shafts  being 
eccentric,  and  operated  by  a  lever  a,  which,  through  lever  con- 
nections and  a  rack  and  pinions,  turns  the  eccentric  shafts 
so  as  to  bring  one  or  the  other  pair  of  gears  Into  engage- 
ment. Pinion  E  is  thus  driven  in  the  reverse  direction  to 
that  of  pulley  B. 

The  belt-shifting  gear  comprises  a  pair  of  forks  for  each 
set  of  pulleys,  each  pair  being  operated  by  a  rod  actuated 
from  shafts  B,  Fig.  2,  worked  by  a  cam  plate  C,  the  part 
rotation  of  which  has  the  effect  of  throwing  the  forks  along 
in  their  proper  relations  for  shifting  the  belts  onto  the 
fast  pulleys  for  either  cut  or  return.  In  Fig.  2  they  are 
shown  in  the  non-driving  position,  that  is,  both  on  the  loose 
pulleys.  The  partial  rotation  of  the  shaft  w^hich  carries  C  is 
effected  by  a  lever  d,  Fig.  3,  which  is  connected  to  the  revers- 
ing mechanism  of  the  planer. 

The  spring  wheel  is  in  course  of  modification,  but  the 
principle  of  action  may  be  briefly  described  as  follows:  The 
large  gear  F  is  mounted  loose  upon  its  shaft.     An  oscillating 


METHOD  OF  APPLYING  MOTORS  TO 
MACHINE  TOOLS 

In  a  paper  on  the  Economy  of  the  Electric  Drive  in  the 
Machine  Shop,  read  at  the  April  meeting  of  the  American 
Society  of  Mechanical  Engineers.  Mr.  A.  L.  De  Leeuw  reviewed 
the  conditions  which  must  be  considered  in  connection  with 
the  equipm.^nt  of  a  machine  shop  with  electric  drive.  In  con- 
clusion he  gave  a  general  idea  of  the  mode  of  application  of 
motors  to  machine  tools,  the  selection  of  motors  for  different 
classes  of  tools,  and  the  lines  along  which  economical  results 
may  be  expectea.  The  following  abstract  of  these  conclusions 
will  undoubtedly  be  of  interest  to  mechanics  in  general. 

Bench  and  Speed  Lathes 

Bench  lathes  should  be  driven  from  a  countershaft  attached 
to  the  wall  or  bench  and  driven  in  turn  by  a  motor.  Any 
kind  of  motor  except  a  series-wound  or  heavily  compounded 
motor  will  do.  The  object  of  the  motor  drive  is  to  get  the 
machine  in  the  best  possible  location  without  regard  to  the 
location  of  the  lineshafting.  A  number  of  these  machines 
may  be  driven  by  a  common  lineshatt,  which  in  turn  is  driven 
by  a  motor. 

Speea  lathes  should  be  driven  from  a  countershaft  located 
under  the  lathe,  or  by  a  direct-connected  motor.  In  the  latter 
case  a  variable-speed  motor  is  to  be  preferred,  if  direct  current 
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Fig.  3.     General  Design  of  tlie  Bateman  Planer  Drive 


lever  is  keyed  on  the  shaft.  Fitted  inside  the  gear  are  spiral 
springs  mounted  in  telescopic  cases  carried  upon  adjustable 
brackets;  the  projecting  plungers  butt  against  the  end  of 
the  oscillating  lever,  and  they  are  so  arranged  that  when 
the  machine  is  cutting,  the  thrust  is  taken  against  the 
solid  metal  of  the  spring  case.  When  reversing,  the  shock 
is  absorbed  wholly  by  the  springs. .  This  spring  wheel  takes 
the  place  of  the  spring  rack  fitted  in  the  tables  of  the  firm's 
standard  planing  machine.  (See  description  in  Maciiixery, 
July,  1905).  The  standard  flywheel  pulley  drive  is  also 
incorporated  in  the  piano-drive,  the  flywheel  pulley  being 
at  C  in  Fig.  3.  Its  endwise  movement  to  throw  it  into 
engagement  with  the  pulley  A  is  effected  by  a  lever  e. 
worked  by  connections  from  the  rods  which  carry  the  belt- 
forks.  When  the  belt  is  shifted  from  C  to  A,  C  is  also  moved 
endwise  to  clutch  it  to  A. 

Fig.  2  shows  the  details  of  the  relations  of  the  piano- 
drive  to  the  machine.  In  the  top  view  the  pinion  and  rack 
are  shown.  The  reversing  gear  comprises  tw'o  dogs,  which 
alternately  strike  a  "tumbler,"  which  in  turn  rocks  the  shaft 
N  passing  through  the  bed.  This  shaft  is  coupled  at  the 
opposite  end  to  bevel  gears  O.  which  operate  the  cam-shaft. 
The  gear'  at  P  is  for  producing  the  automatic  feeds  to  the 
planer  heads,  in  the  usual  manner. 

*     *     * 

The  extent  to  which  the  Walschaert  valve  gear,  which  was 
rarely  seen  in  this  country  a  few  years  ago,  is  now  employed 
on  American  locomotives,  is  shown  by  the  following  figures: 
The  total  number  of  locomotives  ordered  during  1909  for 
which  the  Walschaert  valve  gear  was  specified  was  approxi- 
mately 1,638;  the  number  of  those  which  were  to  be  equipped 
with  the  Stephenson  was  74.5;  while  the  Baker-Pilliod  gear  was 
applied  to  about  65. 


is  available.     Motor  drive  is  recommended  when  the  machine 

is  used  in  the  assembling  department,  as  the  machines  may 

then  be  placed  where  they  are  most  needed;  the  crane  service 

would   also   interfere   with   countershafts.     There   will   be   no 

material  gain,  if  the  machines  are  to  be  used  for  ordinary  shop 

operations. 

Engine  Lathes 

Various  modes  of  driving  engine  lathes  by  motors  are  in 
use.  Some  makers  furnish  motor-driven  engine  lathes  as 
standard  equipment.  Some  have  a  headstock  with  a  limited 
number  of  speeds,  and  depend  on  a  variable-speed  motor  to  fill 
out  the  speeds  of  the  lathe.  Others  apply  a  constant-speed 
motor,  or  one  with  a  limited  amount  of  variation,  to  an  all- 
geared  headstock.  In  general,  the  use  to  which  this  class  of 
machines  is  put  in  the  shop  would  naturally  lead  to  group 
drive.  There  is  no  material  advantage  in  the  individual  motor 
drive,  if  the  machines  are  used  for  regular  manufacturing 
operations,    except    where    the    location    demands    individual 

drive. 

Heavy  Engine  Lathes,  Forge  Lathes,  etc. 

Heavy  engine  lathes,  and  lathes  of  similar  types  should  be 

driven   by   a   direct-connected    motor.     The   motor   should    be 

direct-current,  as  these  machines  are  too  heavy  to  permit  a 

convenient  all-gear  drive.     If  no  direct  current  is  available  and 

there  is  only  one  machine  of  its  class  in  the  shop,  and  this  is 

used  for  an  occasional  job  only,  an  alternating-current  motor 

could   be   used,  leaving  a   wide  gap   in  the  speeds.     If  these 

machines  are  used  for  manufacturing  purposes,   however,   it 

will  pay  to  install  a  small  synchronous  connector.     Tbe  speed 

range  in  the  motor  does  not  need  to  exceed  two  to  one,  though 

a  wider  range  is  better  if  obtainable  without  complications  or 

great  expense.     The  position  of  the  motor  should  be  low,  as 

the  vibrations  in  the  motor-support  have  a  decided  influence 
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on  llic  capiuity  of  the  luacliiiu',  as  well  as  on  tlio  repair  bill. 
The  output  of  tills  class  of  machines  may  easily  be  increased 
from  20  to  25  per  cent  by  motor  drive.  Further  ailvantages 
of  the  motor  drive  are  the  possibility  of  placing  the  machine 
In  the  line  of  the  routing  of  heavy  work,  and  of  placing  It 
immediately  under  the  traveling  crane.  This  latter  object 
may  be  reached  with  a  belt-driven  machine  by  placing  the 
headstock  under  the  gallery,  If  the  construction  of  the  shop 
lends  Itself  to  this  arrangement,  but  the  same  convenience  as 
that  of  the  motor  drive  cannot  be  obtained. 
Axle  and  Wheel  Lathes 

It  is  of  the  greatest  importance  that  axle  lathes  and  car 
and  driving  wheel  lathes  should  have  the  highest  possible 
etflciency,  and  the  most  convenient  location.  These  machines 
are  mostly  used  in  locomotive  and  car  repair  shops,  where 
time  saved  does  not  mean  merely  the  saving  of  wages,  but 
each  day  gained  means  an  added  day  in  the  earning  capacity 
of  the  engine  or  car.  It  is,  therefore,  important  that  these 
machines  be  motor-driven  whenever  installed  in  a  railroad 
repair  shop,  though  this  does  not  mean  that  they  should  not 
be  so  driven  if  used  for  manufacturing.  Direct  current  should 
be  used.  The  economy  of  the  motor  drive  should  not  be  fig- 
ured in  increased  output,  but  in  reduction  of  time  required  to 
repair  an  engine  or  car. 

Chucking  Lathes 

Generally  speaking,  tbere  is  little  reason  why  a  chucking 
lathe  should  be  motor-driven.  Host  chucking  lathes  are  pro- 
vided with  the  necessary  mechanism  to  shift  speeds  quickly. 
A  few  types  handling  large  work  may  be  motor-driven  to  ad- 
vantage, though  practically  the  only  advantage  lies  in  the  fact 
that  small  gradations  in  speed  can  be  thus  obtained.  Such 
machines,  therefore,  require  a  variable-speed  motor. 
Automatic  Screw  Machines 

Small  automatic  screw  machines  are  generally  group-driven. 
Large  machines  may  be  individually  motor-driven  to  good  ad- 
vantage. The  larger  sizes  have  generally  one  or  two  speeds 
for  one  piece  of  work,  though  these  speeds  may  be  varied 
when  the  machine  is  reset  for  a  new  piece  of  work.  The  speed 
given  to  the  machine  must  naturally  be  proportional  to  the 
largest  diameter  to  be  turned,  or  in  other  words,  to  the  size 
of  stock  used.  This  will  reduce  the  speed  for  some  of  the 
operations  such  as  drilling  and  reaming,  far  below  the  eco- 
nomical speed.  The  amount  of  time  saved  by  the  application 
of  the  variable-speed  motor  may  be  considerable.  Where  the 
construction  of  the  machine  permits,  two  motors,  one  for  feed 
and  one  for  speed,  would  give  still  better  results.  In  all  cases 
variable-speed  motors  should  be  used. 

Drill  Presses  and  Boring-  Machines 

The  only  reason  why  the  sensitive  drill  should  be  indi- 
vidually motor-driven  is  that  it  is  often  used  in  an  assemb- 
ling department,  where  height  of  ceiling  and  crane  service 
would  make  a  belt  drive  awkward  or  impossible.  Most  sensi- 
tive drills  have,  in  themselves,  all  the  speeds  required  for  their 
work,  so  that  any  type  of  motor  will  be  adaptable.  The  motor 
may  either  be  directly  applied  to  the  machine  or  may  drive  a 
countershaft  on  a  stand;  or  it  may  be  placed  on  the  floor  by 
the  side  of  the  machine,  in  case  the  machine  carries  its  own 
set  of  cones  or  other  variable-speed  device. 

Generally  speaking,  the  upright  drill  is  used  for  manufactur- 
ing operations  and  does  not  require  frequent  changes  of  speed. 
There  are,  however,  many  exceptions,  for  instance,  where  up- 
right drills  are  used  to  do  all  the  operations  on  a  piece  by 
means  of  a  jig.  In  this  case  frequent  changes  of  tools,  and, 
therefore,  of  speeds,  are  required,  and  an  individual  motor 
drive,  whether  direct-connected  to  the  machine  or  operating 
on  the  countershaft,  is  of  the  greatest  benefit.  No  great  benefit 
can  be  derived  from  a  constant-speed  motor  with  this  type  of 
machine.  Radial  drills  may  be  considered  to  present  the 
same  requirements  as  upright  drills.  There  is  an  additional 
reason  why  radial  drills  should  be  motor-driven — they  are 
^  often  used  in  the  neighborhood  of  the  assembling  floor. 

Where  the  work  for  boring  machines  is  specialized  and 
the  machines  perform  only  one  operation,  there  is  no  good 
reason  why  the  motor  drive  be  preferred  to  belt  drive.  Where, 
however,  the  machine  is  used  for  a  multiplicity  of  operations, 
Buch  as  drilling,  boring,  reaming  and  facing,  a  motor  drive  Is 


beneficial  If  a  variable-speed  motor  Is  used.  The  range  of 
speed  of  the  motor  should  be  as  wide  as  possible,  so  that  no 
gears  may  have  to  be  shifted  for  the  entire  set  of  operations 
on  a  single  hole.  Especially  where  a  boring  machine  Is  used 
for  facing,  this  variable  speed  will  be  found  highly  economical. 

Grinders 
Grinders,  In  general,  require  so  many  various  movements 
driven  from  countershafts  that  It  is  hardly  possible  to  apply 
a  single  motor  directly  to  the  macliine;  the  best  that  can  be 
done  is  to  attach  the  countershaft  to  the  machine  and  drive 
the  former  from  a  motor  standing  on  the  floor  or  on  a  bracket 
attached  to  the  machine.  In  isolated  cases  it  would  be  well 
to  have  one  or  more  motors,  each  controlling  a  single  opera- 
tion, attached  directly  to  the  machine. 

Planers,  Shapers,  Slotters 
Planers  in  general  are  not  benefited  by  the  application  of 
a  motor,  as  the  motor  only  complicates  the  difficulties  of  a 
planer  drive.  However,  large  planers  which  must  be  placed 
under  a  crane  give  better  results  when  motor-driven  on  ac- 
count of  the  facility  of  handling  the  work.  Another  possible 
advantage  when  using  a  variable-speed  motor  and  controlling 
the  speed  of  the  motor  at  the  end  of  the  stroke  is  that  much 
higher  return  speeds  can  be  obtained  in  connection  with  any 
desired  cutting  speed.  What  is  true  of  planers  is  also  true  of 
shapers  and  slotters.  Local  conditions  may  make  it  advisable 
to  drive  them  individually  by  motor,  but  generally  speaking, 
there  are  no  great  advantages  to  be  gained  with  this  drive. 

Milling  Machines 

The  larger  sizes  of  knee-and-column  type  machines,  if  motor- 
driven,  will  give  the  best  results  if  the  motor  is  of  the  variable- 
speed  type,  especially  where  these  machines  are  used  for  gang 
work.  This  is  due  to  the  fact  that  the  speed  of  the  mills  is 
dependent  on  the  largest  cutter  in  the  gang,  while  the  feed  is 
dependent  on  the  smallest  cutter,  not  counting  the  limitations 
due  to  the  nature  of  the  work.  It  is  therefore  important 
that  the  speed  should  be  as  close  to  the  permissible  limit  as 
possible.  When  applied  to  this  type  of  milling  machine,  the 
motor  should  be  as  low  down  as  possible,  as  vibrations  in  the 
machine  have  a  marked  effect  on  the  quality  of  the  finish.  In 
practically  all  cases  the  planer-type  of  milling  machine  should 
be  motor-driven,  in  order  that  it  may  be  located  under  a 
crane.  It  is  not  so  very  important,  however,  whether  the 
motor  is  of  the  constant-speed  or  variable-speed  type. 
Punches,  Bending  Rolls,  Shears,  etc. 

This  class  of  machinery,  used  largely  for  boiler,  bridge, 
structural  iron  and  ship-building  work,  is  generally  placed  in 
high  shops  and  under  cranes,  and  in  locations  and  directions 
most  convenient  for  the  routing  of  the  work.  The  shops  in 
which  it  is  placed  are  generally  large  and  contain  a  rela- 
tively small  amount  of  machinery,  so  that  the  amount  of 
transmission  gearing  required  is  large  in  proportion  to  the 
amount  of  machinery.  It  is  for  this  reason  advisable  in  al- 
most all  cases  to  drive  this  class  of  machinery  by  an  electric 
motor,  which,  of  course,  does  not  need  to  be  of  the  variable- 
speed  type. 

•     *     * 

ANOTHER  USfi  FOR  MOVING  PICTURES 
We  have  alluded  to  the  importance  of  the  moving  picture 
industry  and  the  educational  value  of  pictures  showing  me- 
chanical processes,  methods  ot  work,  etc.  The  players  of  the 
game  of  war,  who  are  so  expert  on  paper  and  never  miss  a  chance 
to  utilize,  in  theory  at  least,  every  improvement  in  mechanics 
that  can  possibly  be  twisted  to  destructive  purposes,  have 
seized  on  moving  pictures  as  a  means  of  improving  marksman- 
ship. The  system  is  quite  an  elaborate  one  and  has  been  tried 
with  more  or  less  success  in  the  British  army  and  those  of 
ether  nations  of  Europe.  By  this,  men  are  enabled  to  engage 
in  practice  under  conditions  which  nearly  duplicate  those  of 
real  warfare.  For  instance,  scouts  in  the  picture  are  seen  to 
come  from  cover  and  advance,  fire  at  intervals  and  return  to 
cover  just  as  flesh  and  blood  sharpshooters  would  act.  Tlie 
screen  which  is  acting  as  a  target  Is  quite  nea,r  the  real  marks- 
man, but  the  effect  is  the  same  as  practised  at  600  yards.  The 
hits  are  registered  automatically  and  at  the  end  of  his  prac- 
tice he  Is  shown  at  a  glance  the  record  made. 
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BRITISH  TRAVERSING-HEAD  SHAPERS 

By   JAMES   VOSE" 

The  British  machines  illustrated  in  Figs.  1  and  2  have  been 
patented  by  John  H.  Storey  &  Co.,  Hatcham,  London,  and  are 
built  by  the  same  company.  In  designing  the  machines,  the 
idea  has  been  to  combine  the  admitted  handiness  of  the  Ameri- 
can pillar-type  machine  with  the  rigidity  of  the  work-carry- 
ing members  of  the  traversing-head  or  generic  British  tool. 
To  a  considerable  extent  the  tool  illustrated  embodies  the  fea- 
tures which  render  the  "open-side"  or  "side"  planer  adapted 
to  the  machining  of  pieces  of  unwjeldy  and  heavy  character. 
The  freely  T-slotted  extended  base,  front  of  machine,  and  table 
sides,  allow  great  latitude  in  this  respect,  work  being  easily 
and  securely  clamped,  while  the  reciprocating  and  travers- 
ing portions  of  the  machine  can  be  kept  within  a  reasonable 
size,   being  at  the   same   time   of  great  strength. 

The  machine  is  similar  to  the  pillar  style  of  shaper  in  that 
the  whole  of  the  driving  gear  and  link  and  return  motion  is 
enclosed  in  the  body,  is  carried  directly  under  the  saddle,  and 
traverses  simultaneously.  Many  ordinary  British  machines 
display  a  tendency  to  twist  the  ram  owing  to  the  side  con- 
nection of  the  link  motion,  etc.  In  the  Storey  tool  this  objec- 
tion is  obviated  by  the  driving  gear  being  placed  under  the 
ram,  giving  a  central  thrust  and  drive.  The  rocking  arm  is 
also  enabled  to  be  of  considerable  length.  Shafts,  spindles, 
etc.,  can  be  passed  through  the  body  for  keywaying  purposes, 
and  the  back  gear  is  thrown  in  or  out  by  an  eccentric  lever 
which  is  always  clear  of  the  belt  at  any  angle.  The  feed  can 
be  started,  stopped,  or  reversed,  while  running,  and  breakage 
due  to  over-running  of  the  saddle  or  other  excessive  strain 
is  prevented  by  a  slipping  device.  The  stroke  of  the  ram  is 
adjusted  by  a  screw,  liability  to  slip  being  eliminated,  and 
the  adjustment  can  be  made  with  the  machine  either  run- 
ning or  stopped.  The  stroke  index  plate  is  level  with  the 
ram  where  it  can  easily  be  seen  when  making  adjustments. 
The  traversing  screws  are  fitted  with  graduated  collars  read- 
ing to  0.001  inch,  the  tool  heads  are  fitted  with  worm  and 
worm-wheel  motion  for  internal  curves,  and  a  circular  motion 
in  front  of  the  bed  may  also  be  fitted  if  desired. 

The  machines  are  highly  geared  with  a  view  to  eflicient 
use  of  the  latest  high-speed  steels.  It  desired,  a  gear  box 
drive  can  be  substituted  for  the  cone  and  countershaft,  or  the 
machines  may  be  motor-driven.     The  machines  are  made   in 


passed  through  the  bodies  of  the  S-and  36-inch  machines  are 
2  and  4%  inches,  the  number  of  speeds  on  the  cone  pulleys 
are  4  and  10,  and  the  diameters  and  widths  of  the  counter- 
shaft pulleys  are  9x2%  and  18  x  5  inches,  the  countershaft 
speeds  being  200  and  350  in  the  respective  machines.  ,  The 
horsepower  required  for  the  full  duty  the  machines  are  capa- 
ble of  is  2y-2  and  20,  and  the  weights  of  the  machines — with 
fixed  base  and  two  tables — are  3,360  and  40,320  pounds,  and 
the  floor  space  needed  6  feet  x  2  feet  6  inches  and  20  x  12  feet. 


Fig    1     Traversing-bead  Shaper  of  British  Desigrn 

seven  sizes  from  S  to  36  inches  stroke.  The  following  details 
of  the  smallest  and  largest  sizes  of  the  machines  will  give 
a  good  idea  of  the  capacity  of  the  shapers  generally.  The 
S-  and  36-  inch  stroke  machines  have  beds  4  and  14  feet  long, 
respectively,  the  depths  being  2  feet  9  inches  and  4  feet.  The 
tops  of  the  tables  are  10  x  15  and  30  x  48  inches,  and  the  sizes 
of  the  extended  bases  are  4x2  feet  and  14  feet  x  4  feet  6 
inches.  The  longitudinal  traverse  of  the  saddles  is  2  feet  and 
10  feet.  The  widths  of  the  ram  bearings  in  the  saddles  are 
71/4  and  14  inches,  and  the  lengths  of  the  ram  bearings  are 
18J/2  and  56  inches.     The  diameters  of  shafts  which  may  be 


*  Address  ;  328  Moss  Lane  East.  Manchester,  England — See  biographical 
note  in  Machinery,  August,  1907. 


Fig.  2-    Saddle.  Ram  and  Driving  Motion  of  British  Traversing-head  Shaper 

It  may  be  added  that  the  machines  are  patented  in  various 
countries,  and  that,  at  the  time  of  writing,  the  American  and 
German  patent   rights  are   for  disposal. 

*  *  * 
CARBORUNDUM  FOR  ALUMINUM  MOLDS 

It  is  mentioned  in  the  Practical  Engineer  (London)  that 
carborundum  on  account  of  its  remarkable  thermal  conduc- 
tivity, has  recently  received  an  interesting  application  in  the 
manufacture  of  molds  for  cooling  aluminum  so  as  to  rapidly 
chill  the  cast  metal.  Aluminum  becomes  much  denser  when 
it  is  cast  in  a  carborundum  mold,  because  of  this  rapid  cool- 
ing, and  the  metal  surface  becomes  much  finer.  The  molds, 
it  is  stated,  are  made  in  the  following  manner:  fine  carbo- 
rundum powder  is  mixed  with  sugar  and  clay;  to  this  mix- 
ture is  then  applied  a  sufficient  amount  of  mortar  to  produce 
a  plastic  mass  in  which  the  desired  mold  is  shaped.  The 
mold  is  then  baked  and  posbesses  the  advantage  of  being  per- 
manent, lighter  than  metal  molds  and  readily  broken  up, 
crushed  and  reduced  to  a  fine  powder,  which  can  be  used 
again  for  making  new  molds. 

*  *     * 

The  Xational  Telephone  Journal  gives  an  account  of  the 
number  of  telephones  in  the  various  European  countries.  From 
this  it  appears  that  on  January  1,  1909,  there  were  about 
2,400,000  telephone  apparatuses  in  use  in  Europe,  more  than 
one-third  of  which  were  in  use  in  Germany.  Sweden  has 
more  telephones  in  proportion  to  population  than  any  other 
country  in  Europe,  there  being  one  telephone  apparatus  for 
each  thirty-four  inhabitants.  Denmark,  Norway,  Switzerland 
and  Germany  come  next  on  the  list.  It  is  not  mentioned  how 
many  telephone  apparatuses  there  are  in  the  United  States, 
but  the  number  is  estimated  at  about  2,000,000,  which  would 
be  one  apparatus  for  every  forty  or  forty-five  inhabitants.  It 
is  interesting  to  note  that  in  Sweden,  where,  in  proportion  to 
the  population,  the  telephone  is  most  commonly  used,  public 
ownership  of  telephones  and  telegraphs  is  an  established 
policy. 
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ACCURATE  GAGE  WORK  IN  THE  BENCH 
LATHE 

By   A.  L.  MONRAD- 

It  was  not  very  long  ago  that  the  making  of  a  gage  such  as 
Is  illustrated  at  .1  in  Kig,  1.  by  methntis  which  \vo\ild  enable 
practically  the  exact  (l\iiilication  of  any  number,  was  not  only 
very  expensive  but  quite  impracticable;  but  now  with  the  Im- 
proved tools  and  methods  of  the  modern  shop,  skilled  workmen 
<an  produce  exceedingly  accurate  work,  but  not  without  care 
and  perseverance.  Three  of  these  gages  were  required,  one 
for  manufacturing  purposes,  one  for  the  inspector,  and  one  as 
a  master-gage.  By  the  simplified  method  to  be  described,  each 
of  these  gages  can  be  tinished  ready  for  hardening  with  one 
setting  on  the  master-plate,  thus  insuring  great   accuracy. 

The  old  way  of  working  to  lines  which  have  been  laid  out 
on  the  worli,  is  fast  being  abolished,  as'  accurate  results  can- 


is  ready  for  the  bcncli  lathe,  tlic  faceplate  of  the  latter  sUouId 
be  tested  for  accuracy  by  the  use  of  a  test  Indicator.  After 
the  master-plate  is  strai)ped  to  the  lathe  faceplate,  one  side 
should  be  faced  off  willi  a  side  tool  />;  the  work  Is  then  re- 
versed and  tho  opposite  I'ace  and  outer  half  are  machined. 
Both  sides  will  then  be  perfectly  parallel.  The  master-plate 
is  now  ready  for  the  buttons  which  are  used  for  locating  It 
when  boring  the  five  holes  shown.  On  a  center  line  at  right 
angles  to  the  line  o — a,  the  holes  for  the  screws  which  are  to 
hold  the  buttons  in  place  are  laid  off  to  the  required  dimen- 
sions and  drilled  for  a  i/s-inch  tap.  The  depth  of  these  holes 
should  be  about  %  inch.  When  the  five  holes  are  tapped  so 
that  the  button  retaining  screws  may  be  inserted  in  them, 
the  center  b\itton  is  screwed  in  place  and  located  in  the  center 
of  the  plate  by  using  a  depth  gage.  As  all  the  buttons  are 
hardened,  ground  and  lapped  on  the  outside  to  the  same  size, 
they  may  be  set  the  correct  distance  apart  by  using  as  a  gage 
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Fig.  1.    Plan  View  of  the  Bencli  Lathe  an'anged  for  Boring  the  Tapered  Holes  in  the  Face  of  the  Gage,  and  MisceUaneous  Tools 


not  be  obtained  by  this  method.  To  work  to  the  highest  de- 
gree of  excellence,  each  operation  must  be  positively  gaged 
so  that  it  is  certain  when  the  work  is  finished  that  every  step 
has  been  correctly  performed.  This  article,  which  is  a  de-' 
tailed  description  of  the  duplicate  method  of  making  the  gages 
referred  to,  is  intended  not  only  for  the  inexperienced  work- 
man, but  for  the  journeyman  as  well;  therefore  the  writer 
has  endeavored  to  start  from  the  beginning  and  progress  step 
by  step  so  that  each  point  will  be  absolutely  clear. 

Making-  the  Master-plate 

In  order  that  the  three  gages  be  exact  duplicates,  it  is  first 

necessary  to  make  a  master-plate.     The  finished  master-plate 

Is  shown  at  G  in  Fig.  1.     This  plate  is  made  from  tool  steel, 

but  is  not  hardened  when  finished.     It  can  be  rough  turned  in 

an  engine  lathe  to  within  0.020  inch  and  afterwards  finished 

to  the  required  size  In  a  bench  lathe.     When  the  master-plate 

♦Address:.'*  Connecticut  Bmilc-vard,  East  Hiiriford,  Conn. —See  tlo- 
graphiual  note  in  Mac  ilisEKV,  September,  1(104. 


a  flat  piece  of  steel  having  a  thickness  equal  to  tlie  center-to- 
center  distance  minus  the  diameter  of  one  button.  The  five 
buttons  may  be  aligned  by  laying  a  straightedge  across  them. 
The  master-plate  is  now  ready  to  be  bored  and  reamed. 
After  it  is  strapped  to  the  faceplate,  each  of  the  holes  is 
bored  in  its  correct  position  by  setting  first  one  and  then  the 
other  of  the  buttons  true  and  then  removing  the  button  and 
boring  the  hole.  TTie  four  outer  holes  should  be  bored  first, 
the  one  in  the  center  being  machined  last.  Great  care  should 
be  taken  before  boring  a  hole  to  set  the  button  perfectly  true. 
This  is  very  important  as  the  accuracy  of  the  gages  depends 
altogether  on  the  accuracy  of  the  master-plate.  After  a  button 
has  been  set  approximately  true  by  the  test  indicator,  balance 
weights  F.  w'hlch  are  made  in  different  sizes,  should  be  fast- 
ened to  the  faceplate  to  counterbalance  the  -work  which  is,  of 
course,  offset  with  relation  to  the  faceplate  when  boring  the 
outer  holes.  This  is  essential  because  if  the  faceplate  is  not 
perfectly   balanced,   it   will    impair   the   accuracy   of   the   hole 
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being    bored.      When    testing    the    balance,    the    driving    belt 

should  be  removed  from  the  cone  pulley.     After  a  button  is 

indicated,  it  is  removed  and  a  center  is  made  by  the  use  of  a 

spotting  tool  G.     A  No.  15  drill,  in  this  case,  is  fed  through 

the  master-plate  after  which  the  hole   is  bored  out  to   0.198 

inch   with   a  boring  tool,   which   Is   followed   by  a   0.200-inch 

reamer,  thus  finishing  the  hole  to  the  size  indicated  at  C.     In 

the  same  manner  the  other  four  holes  are  spotted,  bored  and 

reamed  to  the  same  size.    After  the  central  hole  is  finished,  a 

recess  2.5  inches  in  diameter  and  0.050  inch  deep  should  be 

bored  at  the  same  setting  of  the  work.     A  light  cut  should 

also  be   taken   on   the   outer   diameter   with   a   diamond-point 

tool  J. 

Annealing  the  Gages 

After  the  gages  are  roughed  out  in  an  engine  lathe  to  within 
0.020  inch,  they  should  be  annealed  by  being  packed  in  char- 
coal In  a  cast  iron  box  with  a  close-fitting  cover  luted  with 
fire  clay  in  order  to  exclude  the  air  so  that  the  gages  will  not 
change   too   much   when   they    are    hardened.      The    iron    box 


The  plug  collet  /  is  next  placed  in  the  lathe  spindle  and  the 
handle  K  is  tightened.  A  tool  steel  plug,  M,  tapered  at  one 
end,  is  then  driven  lightly  into  the  collet.  This  plug  is  turned 
to  0.2003  inch  in  diameter  or  0.0003  inch  larger  than  the  mas- 
ter-plate holes.  Care  should  be  taken  to  see  that  the  shoulder 
en  pin  M  is  below  the  surface  of  the  faceplate.  The  pin  M  is 
next  polished  with  fine  emery  cloth  until  it  is  a  turning  fit 
in  the  holes  in  the  master-plate.  The  latter  is  then  fastened 
to  the  faceplate  with  four  straps  3.',  as  shown  in  the  engrav- 
ing, the  pin  M  being  inserted  in  the  central  hole.  If  the 
spindle  does  not  balance  perfectly,  a  small  weight  should  be 
attached  to  it.  Tlie  gage  is  now  faced  to  a  thickness  of  0.6826 
inch  and  turned  to  a  diameter  of  4.8628  inch.  The  work  is 
now  removed  and  the  faceplate  cleaned  thoroughly,  after 
which  the  master-plate  is  again  attached  to  the  faceplate  with 
the  center  plug  M  in  any  one  of  the  four  outer  holes.  The 
spotting  tool  is  then  used  to  cut  a  center  for  starting  a  No.  25 
drill,  which  is  sunk  to  a  depth  of  0.122  irith.  The  compound 
rest  is  then  swung  to  an  angle  of  5  degrees,  as  shown,  by  the 
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Fig.  2,     Bench  Lathe  equipped  ■with 

should  be  placed  in  the  furnace  and  given  a  very  slow  heat  for 
about  three  hours,  after  which  the  heat  is  shut  oft  and  the 
box  is  left  in  the  furnace  over  night.  On  removing  the  gages, 
they  will  be  found  very  soft  and  easy  to  work. 
First  Operation  In  the  Bench  Lathe 
The  gages  are  now  ready  for  the  first  operation  in  the  bench 
lathe.  First  strap  one  of  them  to  the  faceplate  with  the  boss 
6  out,  and  face  this  end.  Then  machine  the  boss  6  to  an  accu- 
rate turning  fit  in  the  recess  previously  bored  in  the  master- 
plate.  The  gage  should  then  be  removed  and  clamped  to  the 
master-plate  with  two  C-clamps,  so  that  the  two  may  be  sol- 
dered together.  Before  soldering  all  oil  should  be  removed 
from  the  surfaces,  which  may  be  done  by  spraying  a  little 
benzine  over  them  and  afterward  wiping  it  off  with  a  piece  of 
clean  waste.  When  soldering  the  gage  should  be  heated  over 
a  Bunsen  burner  until  the  solder  will  run  freely.  Plenty  of 
■solder  should  be  used  at  the  point  indicated  in  the  engraving. 
When  the  parts  are  cooled  they  will  be  securely  attached  to 
■each  other  and  the  C-clanips  can  be  removed. 


Indexing  and  MiJling  Attachments 

loosening  of  the  screws  O.  When  the  point  of  the  boring 
tool  Q  is  in  contact  with  the  surface  of  the  gage,  the  graduated 
sleeve  P  is  set  to  zero  and  a  taper  hole  is  bored  to  a  depth  of 
0.132  inch  and  to  a  diameter  on  the  outside  of  0.1684  inch. 
These  dimensions  can  be  obtained  very  accurately  by  using  a 
tapered  plug-gage  R  which  is  made  with  a  clearance  of  about 
0.005  inch  for  grinding.  In  the  same  manner,  the  three  re- 
maining holes  which  are  to  form  the  ends  of  the  slots  shown 
in  the  face  of  the  gage  at  A,  are  bored.  Care  should  be  taken 
to  balance  the  spindle  each  time  the  master-plate  is  shifted 
from  one  hole  to  another. 

Milling  the  Grooves 
After  the  four  tapered  holes  U  and  V  (see  Fig.  2)  have  been 
bored,  as  just  described,  the  bridges  6  are  milled  away  to  form 
slots  or  grooves  with  tapering  sides.  The  indexing  attachment 
is  first  placed  on  the  lathe  headstock.  The  indexing  plate  C 
has  360  divisions.  This  is  inserted  by  first  removing  the 
handle  K.  In  order  to  make  room  for  the  block  E  with  its  in- 
dexing  pawl   D.   the    headstock    is   moved   along   the    bed   by 
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loosoiiiiii!;  hniulle  -I.  TaiKMeil  plugs  luiving  outer  ends  which 
are  painllel  and  of  the  same  size  should  be  placed  in  the  two 
exlrcnie  holes  in  tho  gnge.  The  niastorplate  (wllh  gage  still 
soldered  to  it)  is  then  clamped  to  the  faceplate  with  the  plug 
AI  In  the  central  hole.  The  pawl  D  should  be  inserted  in  the 
zero  groove  of  the  indox-plate.  An  angle-iron  /  is  next  fast- 
ened in  the  T-groove  on  the  bacl<  of  tlie  lathe  bed.  On  top  of 
this  angle-iron  the  milling  attacluuent  J  is  placed  and  adjusted 
so  that  the  spindle  will  roach  the  two  outer  holes  in  the  gage 
when  it  is  moved  to  and  fro  by  lever  B,  which  is  attached  to 
stud  0  and  fulcrumed  on  the  stud  of  extension  block  P,  which 
is  fastened  to  the  bed.  To  permit  this  movement  of  the  slide 
b.v  lever  B,  the  cross-feed  screw  is  removed.  The  plugs 
previously  inserted  in  the  end  holes  are  now  used  to  set  the 
latter  in  a  horizontal  position  or  parallel  with  the  movement 
of  the  cross-slide.     This  is  done  by  inserting  a  test  indicator 


away,  the  mill  is  fed  downward  until  it  just  comes  in  con- 
tact with  the  bottom  corner  a  of  one  of  the  holes.  The  mov- 
able stops  Si  on  the  vertical  slide  are  now  used  to  lock  the 
mill  against  vertical  movement.  The  mill  is  then  fed  across 
as  before,  machining  the  bottom  of  one  slot  as  shown  In  the 
enlarged  detail  at  \V.  The  work  is  indexed  180  degrees 
and  the  milling  operation  described  in  the  foregoing  is  re- 
peated on  the  other  pair  of  holes.  Each  slot  would  then 
appear  as  at  TV.  In  order  that  the  sides  c  be  cut  away,  the 
end  mill  is  shifted  so  that  it  operates  on  the  opposite  side 
of  the  lathe  center.  The  stops  s  on  the  horizontal  slide  are 
readjtisted  for  this  new  position,  the  vertical  stops  remain- 
ing the  same  as  before.  After  one  side  c  has  been  milled,  the 
work  is  again  indexed  ISO  degrees  and  the  milling  operation 
is  repeated. 
The  slots  will  now  have  tapering  ends  but  straight  sides. 
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Fig.  3.    The  Lathe  Set  Up  fbr  a  Vertical  MUUng  Operation 


in  the  spindle  I  ot  the  attachment  and  moving  the  indicator 
across  the  plugs  by  lever  B.  When  the  indicator  shows  that 
each  plug  is  exactly  the  same  height,  the  screw  N  of  the 
index-plate  C  should  be  tightened.  Tie  milling  attachment 
should  also  be  adjusted  until  the  indicator  shows  that  it  is 
parallel  with  the  lace  of  the  gage. 

The  end  mill  R.  0.1. "iO  inch  in  diameter,  is  now  inserted  in 
the  spindle  and  the  movable  stops  s  on  each  side  of  a  sta- 
tionary stop  on  the  horizontal  slide,  are  set  so  that  the  mill 
has  a  horizontal  movement,  approximately  equal  to  the  center- 
to-center  distance  between  the  holes  U.  The  mill  is  also  set 
central  vertically  with  these  holes.  The  bridge  6  Is  then  cut 
away  by  feeding  the  mill  to  and  fro  with  lever  B  and  inward 
by  handle  S.  When  the  end  of  the  mill  is  brought  In  contact 
with  bridge  6,  before  taking  the  first  cut.  the  graduated 
sleeve  T  slio\ild  be  set  to  zero  so  that  it  may  be  used  to  deter- 
mine the  depth  of  the  slot.     After  the  bridge  h  has  been  cut 


To  mill  the  sides  to  a  taper  corresponding  with  that  ot  the 
ends,  the  milling  fixture  Is  Inclined  to  an  angle  ot  5  degrees, 
as  shown  in  Fig.  2.  The  end  mill  should  then  be  replaced 
with  an  indicator,  which  is  again  used  to  test  the  parallelism 
of  the  face  of  the  gage  witb  the  milling  attachment.  The 
sides  of  the  slots  can  now  be  milled  tapering  in  precisely  the 
same  manner  as  described  for  the  end  milling  operation; 
that  is,  by  milling  one  side,  then  indexing  the  work  ISO  de- 
grees, and  finally  finishing  the  two  remaining  sides  with  the 
mill  on  the  opposite  side  of  the  center.  Very  light  cuts  must 
be  taken  during  this  operation,  and  care  should  be  exercised  to 
leave  a  sharp  corner  on  the  side  of  each  slot. 

To  Mill  the  Circular  Groove 
Before  milling  the  circular  groove  In  the  periphery  of  the 
gage,   a   dividing   head   should   be  attached   to   the    lathe   as 
shown  in  Fig.  3.     The  index-plate  C,  Fig.  2,  is  replaced  with 
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a  worm-wlieel  A.  The  worm  meshing  with  this  wheel  should 
be  set  central  by  adjusting  the  bracket  C  along  the  lathe  bed. 
An  extension  block  /  is  also  inserted  beneath  the  milling 
attachment  to  raise  it  to  the  required  height.  The  milling 
fixture  is  now  used  as  a  vertical  miller  by  changing  the  posi- 
tion of  the  spindle  as  shown.  An  indicator  is  next  placed  in 
the  spindle  G,  and  with  indexing  handle  E  in  the  zero  hole 
of  the  index-plate,  the  two  slots  which  were  previously  milled 
in  the  face  of  the  gage,  are  set  parallel  with  the  movement 
of  the  cross-slide  by  turning  the  lathe  spindle;  the  screw  B 
in  the  worm-wheel  is  then  tightened.  A  male  circular  end 
mill  0.1164  inch  in  diameter  is  next  inserted  in  the  spindle. 
This  mill  must  be  set  central  with  the  sides  and  periphery 
of  the  gage.  This  can  be  done  in  the  following  manner: 
First  lower  the  mill,  which  should  be  revolving;  then  turn 
handle  P  until  a  "listener"  indicates  that  the  cutter  is  barely 
in  contact  with  the  side  of  the  work.  Graduated  sleeve  Q 
should  then  be  set  to  zero,  after  which  the  mill  is  raised  and 
moved  inward  a  distance  equal  to  one-half  the  width  of  the 
gage  plus  one-halt  the  diameter  of  the  end  mill.  The  latter 
is  now  central  with  the  sides  of  the  gage.  By  the  same 
method,  it  may  also  be  set  central  with  the  periphery.  The 
work  Is  now  indexed  30  degrees,  which  will  require  with  this 
particular  dividing  head,  15  turns  of  the  indexing  crank.  A 
stop  F.  one  of  which  is  attached  to  the  flange  of  the  cone 
pulley  on  each  side  of  the  headstock,  is  then  set  against  its 
striking  point  on  the  headstock.  The  work  is  then  indexed 
60  degrees  or  30  turns  in  the  opposite  direction,  after  which 
the  stop  F  on  the  opposite  side  is  adjusted  as  before.  These 
stops,  in  each  case,  should  be  so  set  that  the  indexing  pin 
will  just  enter  the  zero  hole  of  the  dividing  plate.  Every- 
thing is  now  ready  for  milling  the  circular  groove  which,  as 
shown  in  Fig.  1,  has  a  length  of  60  degrees.  Prior  to  the 
milling  operation,  however,  a  hole  0.335  inch  deep  as  indi- 
cated by  the  sleeve  graduations,  should  be  drilled  at  each  end 
of  the  slot  with  a  No.  35  drill.  These  holes  will  provide  a 
clearance  space  for  the  end  mill.  A  square  end  mill  of  0.110 
inch  in  diameter  is  then  used  to  rough  out  the  groove  to  a 
depth  of  about  0.295  inch.  The  male  circular  end  mill  is 
then  employed  for  finishing  the  groove  to  the  required  depth. 
The  work  is  fed  by  turning  the  indexing  crank,  and  the  stops 
jP  act  as  a  positive  gage,  thus  insuring  that  the  slot  will  be 
the  required  length.  The  milling  operation  is  now  completed. 
After  the  attachments  have  been  removed  and  the  lathe  ar- 
ranged for  turning,  the  gage  should  be  removed  from  the 
master-plate  by  cutting  away  the  solder  with  a  side  tool. 
One  gage  is  now  complete  and  ready  for  hardening.  By  the 
use  of  this  same  master-plate,  obviously,  the  other  two  gages 
may  be  made  precisely  in  the  same  manner  as  described  in 
the  foregoing. 

Hardening  the  Gages 

To  avoid  cracking  or  distorting  the  gages  during  the 
hardening  operation,  they  are  pack-hardened  with  gi'ound 
charcoal  in  separate  iron  boxes.  Each  gage  is  laid  In  a  basket 
made  of  1/16-inch  soft  wire  and  wired  together  with  a  loop 
on  one  end,  which  is  to  serve  as  a  grip  for  the  tongs.  Tlie 
cover  of  the  box  is  luted  with  fire  clay  to  exclude  the  air 
while  taking  the  heat.  A  hole  should  be  drilled  in  one  side 
of  the  cover  for  a  3/16-inch  soft  rod.  This  rod,  which  is  to 
be  used  for  gaging  the  heat,  should  extend  to  the  opposite 
side  of  the  iron  box.  After  the  latter  has  been  exposed  to 
a  slow  and  comparatively  low  heat  for  about  three  hours,  the 
rod  is  removed  and  if  it  shows  that  the  gage  has  been  heated 
sufficiently,  the  latter  is  removed  and  plunged  into  a  sperm 
oil  bath  until  it  is  perfectly  cold.  It  is  then  heated  a  little 
to  relieve  any  external  strains  which  may  have  been  set  up, 
after  which  it  should  be  laid  on  a  piece  of  wood  and  allowed 
to  cool  slowly.  It  should  not  be  left  on  a  cold  iron  surface 
as  the  rapid  change  of  temperature  will  cause  excessive 
strains  which  will  either  crack  the  gage  or  warp  it  out  of 
shape.  After  the  gage  is  cooled  sufficiently  to  permit 
handling,  it  should  be  polished  so  that  the  temper  can  be 
drawn. '  This  may  be  done  by  the  use  of  a  Bunsen  burner. 
To  prevent  the  gage  from  coming  Into  direct  contact  with 
the  flame,  it  should  be  placed  on  a  5/16-inch  steel  plate  and 
heated  by  contact  with  the  plate.  When  drawing  the  temper, 
the  gage  should  be  turned  over  frequently  so  that  it  may  be 


drawn  evenly  all  over  to  a  light  straw  color.     It  should  then 
be  allowed  to  cool  naturally,  wrapped  in  a  piece  of  waste. 

Grinding  the  Gages 

The  grinding  operations  are  performed  in  practically  the 
same  way  as  the  milling  or  turning,  the  only  difference  being 
that  a  wheel  is  used  instead  of  a  tool  or  cutter.  The  gage  is, 
of  course,  mounted  on  the  master-plate  as  before.  Great  care 
must  be  exercised  before  soldering  the  gage  to  the  plate,  that 
it  be  located  in  the  proper  position  relative  to  the  holes  in  the 
master-plate.  This  may  be  done  as  follows:  First  clamp  the 
master-plate  and  gage  together,  with  two  C-clamps,  then  place 
a  close-fitting  plug  in  each  of  the  two  extreme  holes  In  the 
master-plate.  These  plugs,  which  should  extend  about  one 
inch  beyond  the  surface  of  the  plate,  are  next  placed  on  the 
top  surface  of  a  parallel  block  which  should  be  high  enough  to 
clear  the  diameter  of  the  gage.  This  block  should  be  mounted 
on  an  accurate  surface  plate  so  that  a  test  indicator  may  be 
used  to  set  both  grooves  In  the  face  of  the  gage  parallel  with 
the  plugs  in  the  master-plate.  After  the  grooves  have  been 
tested  on  one  side,  the  master-plate  should  be  turned  over,  so 
that  the  opposite  sides  of  the  plugs  rest  on  the  parallel  block. 
If  the  indicator  then  shows  the  same  reading  as  before,  the 
gage  may  be  soldered  to  the  plate.  The  latter  is  then  mounted 
on  the  faceplate  of  the  lathe  with  the  plug  M  (Fig.  1)  in 
the  central  hole,  and  the  gage  is  Indicated  on  its  face  and 
periphery.  If  it  runs  out  more  than  0.004  inch  it  should  be 
reset.  If,  however,  the  error  is  small  enough  to  permit  truing, 
rough  grind  the  face  and  periphery  leaving  about  0.001  or 
0.002  Inch  for  finishing  after  the  grooves  are  ground.  This 
precaution  must  be  taken  to  insure  accuracy  as  hardened 
steel  changes  during  a  grinding  operation  after  the  outer  scale 
is  removed.  In  grinding  the  ends  of  the  grooves,  a  diamond 
lap  0.075  inch  in  diameter  is  used.  The  end  of  this  lap  is 
charged  as  well  as  the  body.  When  the  ends  are  being  ground, 
the  slide-rest  is  set  to  an  angle  of  5  degrees  and  the  procedure 
is  practically  the  same  as  when  the  ends  of  the  slots  were 
bored;  0.0002  Inch  should  be  left  for  hand  lapping.  The  dia- 
mond lap  should  run  at  the  fastest  speed  obtainable  and  the 
work  should  revolve  at  the  slov/est.  To  grind  the  sides  of  the 
grooves,  the  same  diamond  lap  Is  used  and  the  machine  is 
set  up  as  shown  in  Fig.  2.  A  circular  end  diamond  lap  0.115 
Inch  in  diameter  is  used  for  grinding  the  circular  groove,  and 
the  machine  is  equipped  with  the  same  attachments  as  are 
illustrated  in  Fig.  3. 

After  the  periphery  and  one  side  of  the  gage  have  been 
finished,  the  side  next  to  the  master-plate  still  remains  to  be 
ground.  A  step  chuck  and  closer  W  (Pig.  1)  is  placed  In 
the  headstock  spindle  and  three  small  pieces  of  sheet  steel 
of  the  same  thickness  as  the  slots  in  the  chuck  are  placed  in 
each  slot.  The  chuck  is  then  tightened  by  means  of  the  handle 
K.  after  which  a  recess  about  0.050  inch  deep  and  large  enough 
in  diameter  to  be  a  snug  fit  for  the  gage.  Is  bored.  The 
chuck  Is  then  loosened  and  the  sheet  steel  pieces  removed. 
The  ground  face  of  the  work  is  next  Inserted  In  this  recess, 
which  should  be  very  carefully  cleaned,  and  the  chuck  Is 
tightened.  Care  .should  also  be  taken  to  have  the  ihuer  face 
of  the  gage  against  the  chuck.  If  the  work  when  tested  on  the 
periphery  runs  true,  it  may  then  be  finished,  first  by  using  a 
coarse  carborundum  wheel  and  afterwards  a  No.  120  emery 
wheel;   0.0002  inch  should  again  be  allowed  for  lapping. 

When  the  three  gages  have  been  ground  as  described  in  the 
foregoing,  the  faces  should  be  lapped  by  rubbing  them  on  an 
accurate  surface  plate,  using  a  very  little  fine  emery  with 
plenty  of  benzine.  A  smooth  and  bright  finish  may  be  ob- 
tained by  using  a  dry  and  clean  plate.  In  this  way,  each  gage 
is  brought  to  the  exact  measurements  required.  The  grooves 
are  draw-lapped  with  a  fiat  copper  stick,  powdered  emery  and 
sperm  oil  being  used.  For  a  final  finish  on  very  accurate  work, 
the  copper  lap  should  be  followed  by  one  made  of  boxwood, 
the  abrasive  being  white  powdered  oilstone. 

•     *     * 

A  German  company  has  been  formed  for  making  Wright 
aeroplanes.  The  capital  is  500.000  marks  ($119,000).  The 
principal  stockholders  In  the  company  are  leading  German 
firms,  including  the  Krupp  Co..  the  Borsig  Locomotive  Works, 
Ludwig  Loewe  &  Co.,  and  the  General  Electric  Co.  of  Germany. 
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MAKING  THE   DeVILBISS  PLIERS-1 

By  ETHAN  VI ALL 

A  shop  making  one  or  more  small  specialties  in  quantities 
is  always  interesting  because  of  the  individual  problems  in 
tools  and  jig  -Hork  that  must  of  necessity  be  worked  out  if 
the  output  is  to  be  produced  at  a  profit.  The  cost  of  the  tools 
and  jigs  increases,  of  course,  with  the  complexity  of  the  article 
or  articles  and  consequent  increased  number  of  parts.  Many 
comparatively  simple  looking  manufactured  articles  are,  in 
reality,  very  difficult  to  produce  and  a  small  fortune  has  been 
spent  on  them  before  a  single  one  was  put  on  the  market. 
The  cost  of  tools  and  the  time  taken  to  develop  and  make 
them,  has  proved  the  downfall  of  many  manufacturers  of 
really  first-class  articles  that  were  ready  sellers.  A  bunch  of 
orders  on  hand  with  no  means  of  filling,  is  worse  than  no 
orders,  and  if  they  are  filled  with  articles  made  in  any  old 
way,  it  is  still  worse,  if  that  be  possible. 

If  the  manager  of 
a  firm  is  wise,  and 
has  a  fair  amount  of 
money  back  of  him 
and  confidence  in  the 
factory  product,  he 
will  look  to  his  tool 
and  jig  equipment 
and  see  that  it  is 
well  along,  before  he 
begins  to  do  any 
amount  of  advertis- 
ing, so  that  he  will 
be  in  a  position  to 
handle  large  orders 
with  promptness  be- 
fore he  really  be- 
gins to  push  the 
selling  end  in  earn- 
est. However,  the 
ideal  conditions  are 
not  always  obtain- 
able and  a  manager 
often  has  to  make 
the  best  of  the  con- 
ditions binding  him. 
Few  indeed  are  so 
fortunate  as  the 
general  manager  of 
the  DeVilbiss  Plier 
Co.,  Dundee,  Mich., 
w-bo  has  in  the  com- 
pany with  him,  men 
of  wide  business  and 
mechanical  e  x  p  e  ri- 
enca  who  thorough- 
ly understand  the' 
principles  of  busi- 
ness success;  these 
men  know  a  good 
thing  when  they  see 
it  and  have  the 
money  to  back  their 
opinions.  It  is,  there- 
fore, with  unusual 
gratification  that  we 

are  enabled  through  the  courtesy  of  the  manager,  Allen  De- 
Vilbiss, Jr.,  and  factory  manager,  W.  F.  Gradolph,  to  give  in 
detail,  each  step  in  the  manufacture  of  their  pressed  steel, 
cam-motion,  parallel-jaw  pliers,  and  to  show  every  tool  and 
jig  uswi. 

The  factory  building,  Fig.  3,  is  two  stories  high,  light  and 
roomy  and  of  concrete  construction,  having  a  main  floor  of 
heavy  concrete,  which  makes  an  ideal  floor  for  punch  press 
Work.  This  is  the  largest  factory  devoted  exclusively  to  the 
making  of  pressed  steel  pliers  in  the  country.  The  toolroom, 
Pig.  3,  while  not  imposing,  is  unusually  well  equipped  and 
_amply  large  for  the   work   required.     All   special   tools,   jigs, 
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punches  and  dies,  are  kept  in  a  big  concrete  vault,  although 
the  building  itself  is  practically  fire-proof. 

In  order  to  give  the  reader  a  clear  idea,  from  the  beginning, 
of  the  kind  of  pliers  manufactured,  a  number  of  sizes  and 
styles  are  shown  in  Fig.  2.  A  Is  a  parallel-jaw,  cam-motion 
cutting  plier;  li  is  the  same  but  with  a  spring  inserted  to 
keep  the  jaw's  open;  C  is  another  parallel-jaw,  cam-motion 
plier;  D  is  the  same  with  a  self-opening  spring,  while  the 
others  are  simply  different  sizes  of  similar  types. 

Taking  up  now  the  various  parts  that  are  used  in  these 
pliers,  a  list  of  which  follows,  we  will  give  the  order  in  which 
the  various  operations  are  performed  on  each  one  and  then 
show  the  tools  and  jigs  used  in  rotation. 

Parts  of  DeVilbiss  Plier 
1.  Handles,    drawing    steel.      2.  Jaws     (cutting),    drawing 
steel.     3.  Jaws    (plain),   drawing  steel.     4.  Cams,   cold   rolled 
steel.       5.  Cutter     blades     (moving),     tool     steel.       6.  Cutter 

blades  (fixed  jaw), 
tool  steel.  7.  Links, 
cold  rolled  steel.  8. 
Screws,  rivets  and 
springs. 

In  the  above  list, 
handles  are  divided 
into  outside,  inside 
and  spring  handles, 
the  last  named  hav- 
ing a  tongue  in 
them  for  the  end  of 
a  coiled  spring. 


Fig.  1.    Plant  of  the  DeVilbiss  Plier  Co. 


Operations 
on  the  Handles 

The  order  of  the 
shop  operations 
through  which  the 
handles  go,  is  as  fol- 
lows : 

1.  Blanking.  2. 
Serrating.  3.  Bend- 
ing and  stamping 
name.  4.  Rough 
shaping.  5.  Straight- 
ening or  finish  shap- 
ing. 6.  Drilling.  7. 
Hand  reaming  on 
three-spindle  drill. 

8.  Burring  inside  on 
is-inch  emery  wheel. 

9.  Countersinking  ta 
remove  burrs.  10.. 
Tumbling.  11.  Ream- 
ing on  three-spindle 
drill.  12.  Assemb- 
ling. 

Both  the  inside 
and  outside  handles 
pass  through  the 
same  operations,  ex- 
cept that  the  latter 
are  offset  between 
the  third  and  fourth 

Product  of  the  DeVilbiss  Plier  Co.  operations.         Fig.    4 

will  make  plain  the  first  six  operations  on  the  inside  handles, 
and  the  first  seven  operations  on  the  outside  handles.  A 
is  the  blank;  B  is  the  serrated  blank;  at  0  the  blank  has  been 
bent  and  the  name  stamped  on  it;  at  D  it  has  been  rough 
shaped;  at  E  it  has  been  straightened,  and  at  F  it  has  been 
drilled.  Going  back  now  to  C,  we  follow  it  down  to  step  G, 
which  shows  a  blank  \vith  an  outside  offset;  H,  the  outside 
rough  shaped;  /  the  outside  straightened;  and  J  the  outside 
drilled.  A'  shows  an  outside  handle  tongued  at  T  for  a  spring, 
which  is  done  simultaneously  with  the  straightening  operation 
on  those  intended  for  spring  pliers. 

A,  Pig.  5,  shows  the  blanking  punch  used,  and  li  the  die 
and   stripper   plate,    which    are   of   the    usual    form.     C   Is   a 
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blank  like  A  in  Fig.  4.  After  blanking,  the  handles  are 
placed  in  the  sub-press  base  D,  and  serrated  with  the  punch 
E,  producing  the  result  shown  at  F.  The  top  and  bottom  of 
this  serrating  sub-press  are  made  of  steel,  for  as  the  work  is 
done  in  a  board  drop-hammer,  cast  iron  would  not  stand  the 
jar  and  strain.  The  hammer  used  has  been  changed  so  that 
nearly  double  the  blow  for  which  it  was  intended  can  be  de- 
livered, as  a  very  powerful  blow  must  be  struck  to  make  satis- 
factory serrations  in  this  way. 

The  serrated  blanks  are  next  bent  and  the  name  stamped 
on  them  in  the  formers  A  and  B,  Fig.  6,  the  name  of  the  firm 
being  stamped  on  both  forks  of  the  blank  by  plug  stencils  C. 
inserted  in  the  die.  These  stencils  may  be  easily  removed 
■when  damaged  or  worn,  and  replaced  by  new  ones.  The  object 
of  the  bending  is,  of  course,  to  give  the  blank  the  proper  curve 
for  the  subsequent  shaping.  E  and  F  are  the  punch  and  die 
used  to  offset  the  outside  handle,  as  at  G.  The  rough  shap- 
ing is  done  with  the  forming  punch  and  die  A  and  B.  Fig.  7. 
both  inside  and  outside  handles  being  shaped  in  the  same  die, 
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Figr    3      General  Vie\r  of  the  Toolroom 


Fig.  5.    Handle  Blanking:  and  Serrating  Punch  and  Die 

though  in  shaping  the  inside  handles  the  blocks  C  are  set  in. 
The  straightening  dies,  D  and  B,  are  made  on  the  ordinary 
"squeeze  die"  principle  and  in  this  case  all  the  squeezing  is 
done  just  back  of  the  fork  of  the  handle  by  the  sliding 
blocks  F,  which  are  shoved  in  by  the  bevels  G  on  part  E. 
The  punch  H  presses  the  handle  down  onto  the  form,  coming 
into  contact  with  the  handle  where  the  fork  begins,  just  as 
the  sliding  blocks  press  in  the  sides. 

Drilling  the  holes  in  the  handles  is  done  in  the  jig  Fig.  8, 
■which  has  a  removable  center  block,  the  handle  being  locked 
in  by  an  eccentric.  These  holes  are  next  hand  reamed  in  a 
three-spindle  drill  press,  as  shown  in  Fig.  9,  each  spindle 
holding  a  reamer  for  its  respective  hole.  The  burrs  are  now 
gi-ound  off  on  the  inside  with  a  i^-inch  emery  wheel,  which 
will  not  be  illustrated  as  practically  the  same  operation  will 
be  shown  on  the  jaws  later.  The  outside  burrs  are  removed 
by  countersinking  as  in  Fig.  10,  after  which  the  parts  are 
tumbled  for  an  hour  in  a  mixture  of  sawdust,  sal  soda  and 
water;  then,  merely  as  a  precautionary  measure,  they  are 
again  hand  reamed  exactly  as  previously  shown  in  Fig.  9, 
when  tuey  are  stored  ready  for  assembling. 


Jaw  Operations 

The  shop  operations  on  both  the  cutting  and  plain  jaws  are 
similar,  but  for  convenience  in  describing  the  tools,  the  list 
will  be  arranged  as  follows: 


Cutting 

Taws 

Plain  Jaws 

1. 

Blanking. 

1. 

Blanking. 

2. 

Slotting. 

2. 

Slotting  and  piercing. 

3. 

Forming. 

3. 

Forming. 

4. 

Annealing. 

4. 

Annealing. 

5. 

Flattening 
ing. 

and     serrat- 

5. 

Flattening     and     serrat- 
ing. 

(i. 

Removing 

burrs      and 

6. 

Removing      burrs       and 

squaring 

sides. 

squaring  sides. 

7. 

Drilling. 

7. 

Drilling. 

S. 

Removing 

outside    burr 

S. 

Removing    outside    burr 

on  disk  grinder. 

on  disk  grinder. 

9. 

Countersinking  cam 

9. 

Countersinking  cam 

holes. 

holes. 

0. 

Cutting  off  ends  in  mill- 

10. 

Cutting  oS  ends  in  mill- 

ing machine. 

ing  machine. 

1. 

Reaming  in 

three-spindle 

11. 

Milling  wire  slot. 

Fig.  4.     Steps  in  the  E^volution  o.    both  Inside  and  Outside  Plier  Handles 


drill  press. 

12. 

2. 

Carbonizing. 

13. 

3. 

Removing  inside  burr  on 

14. 

'     1.^-inch  emery  wheel. 

4. 

Rough  polishing. 

lb. 

0. 

Drawing  to  a  blue  color. 

16. 

6. 

Finish  polishing. 

7. 

Assembling. 

IV. 
18. 
19. 

Fig-  6.     Punch  and  Die  for  Bending,  Name  Stamping  and  Offsetting  Handles 

Reaming. 

Carbonizing. 

Removing  inside  burr  on 

ig-inch  emery  wheel. 
Rough  polishing. 
Nicking   outside    of   jaw 

fork  for  a  stop. 
Drawing  to  a  blue  color. 
Finish  polishing. 
Assembling. 

Most  of  the  operations  are  graphically  represented  in  Fig. 
11,  the  upper  row  showing  the  steps  in  the  evolution  of  the 
cutting  jaws  and  the  lower  row  those  of  the  plain  jaws;  A  is 
the  blank,  which  at  B,  upper  row,  is  slotted— lower  row,  slot- 
ted and  pierced;  at  C,  formed;  at  D.  annealed;  at  E.  flattened 
and  serrated;  at  F,  sides  ground;  at  G,  drilled;  and  at  B. 
carbonized.  While  a  few  of  the  steps  have  been  omitted  in  this 
illustration,  they  will  be  shown  in  detail  when  describing  the 
tools  and  jigs  for  them. 

A.  Fig.  12,  shows  the  blanking  punch;  B,  the  die;  C,  the 
slotting  die,  and  D.  the  slotting  punch  used  for  cutting  the 
jaws,  while  the  same  letters  in  Fig.  13  represent  correspond- 
ing tools  for  the  plain  jaws. 
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Fig.  7.     Handle  Shaping  and  Slraigbteniug  Punches  and  Dies 


l''ig    u      Jig  for  DriUing  the  Handles 


Fig.  9.     Hand  Reaming  the  Handles  in  a  Three-spindle  Drill  Press 


Fig.  lO.     Removing  Outside  Burrs  vrith  a  Countersink 


Fig.  11.     Steps  in  the  Evolution  of  the  Cutting  and  Plain  Jaws 


Fig.  12.     Blanking  and  Slotting  Punches  and  Dies  for  the  Cutting  Jaws 


Piff.  13.     Blanklntf,  Slotting  and  Piercing  PunchoH  and  DIoh  for  the  Plain  Jaws 


Fig.  14.     Jaw  Forming  Punch  and  Dlo  and  Sorratlng  Tools 
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The  forming  is  done  with  the  punch  and  die,  A  and  B,  Fig. 
14,  both  styles  of  jaws  being  formed  in  the  same  die,  as  the 
locating  blocks  are  so  made  as  to  only  come  in  contact  with 
parts  of  the  jaws  that  are  alike  in  both  cases.  The  action  of 
the  "knockout"  bar  D,  is  interesting,  as  many  an  elaborate 
stripping  scheme  is  less  efficient.  When  the  forming  punch  is 
set,  this  bar  is  at  rest  in  the  die  slot  slightly  below  the  sur- 
face of  the  die,  which  allows  the  fiat  jaw  blank  to  be  located 
properly.  As  the  punch  descends,  the  bar  strikes  the  bottom 
of  the  die  slot  and  since  it  fits  loosely  on  the  punch  studs,  the 
punch  can  descend  the  full  stroke  without  damage  or  making 
it  necessary  to  have  a  very  deep  slot  in  the  die.  As  the 
punch  rises,  the  studs  slip  through  the  holes  in  the  bar  until 
the  nuts  are  reached,  when  the  bar  rises,  carrying  the  formed 
jaw  w'ith  it.  At  E  and  F  are  shown  the  serrating  tools,  but 
as  this  is  one  of  the  most  interesting  and  important  opera- 
tions, the  tools  are  shown  on  a  larger  scale  In  Fig.  15.  Be- 
tween the  forming  and  serrating  operations,  the  jaws  are  an- 


shifted  alternately  to  the  left  and  right  as  far  as  the  stop 
will  let  it  go.  At  C,  D.  E,  F,  and  G  are  shown  forms  for  lo- 
cating the  different  sizes  of  jaws  in  the  die,  which  are  made  to 
fit  a  slot  in  the  bed-plate  and  are  held  in  by  the  two  clamps, 
H  and  /.  A  pair  of  the  sliding  clamp  blocks  i^  shown  at  J 
and  A",  the  releasing  springs  being  shown  projecting  from  the 
inner  edges. 

Fig.  17  shows  the  serrating  punch  and  die  set  up  in  a  punch 
press  ready  for  use.  Like  the  punch  and  die  used  in  the  drop 
hammer,  this  tool  is  made  entirely  of  steel  for  the  reason  that 
cast  iron  is  too  weak.  The  credit  for  developing  this  tool  is 
due  to  Mr.  W.  F.  Gradolph,  and  the  design  is  fully  protected, 
but  it  thoroughly  solves  a  problem  that  is  far  more  difficult 
than  it  looks  at  first. 

Finishing  the  Jaws  on  a  Disk  Grinder 

The  serrating  operation  just  described,  naturally  leaves  an 
overhanging  burr  on  the  sides  of  the  jaw  which  is  removed  by 


Fig.  15.    Combination  Punch  and  Die  for  Flattening  and  Serrating  the  Plier  Jaws 


Fig.  16.    Another  View  ol   Serrating  Punch  and  Die  with  Attachments 


Fig.  17.    Tile  Flattening  and  Serrating  Punch  and  Die  Ready  for  Use 

nealed  by  heating  to  a  dull  red  and  allowing  them  to  cool 
slowly,  as  indicated  in  the  table  of  operations. 

Serrating  the  Jaws 
.  The  flattening  and  serrating  of  the  jaw  face,  is  done  at  one 
setting  but  with  three  strokes  of  the  press,  a  formed  jaw 
blank  like  A  being  held  in  the  "squeeze"  or  clamping  die  B. 
the  clamping  slides  of  which  are  operated  by  the  beveled 
parts  C  of  the  punch  coming  in  contact  with  the  rollers  D 
which,  in  turn,  press  against  the  slides.  In  using  this  ser- 
rating punch,  the  face  of  the  jaw  is  first  flattened  by  the 
blank  punch  E;  the  lever  F  is  then  shifted  over  and  the  blank 
creased  one  way  with  the  punch  O;  the  lever  is  then  pushed 
over  as  far  as  it  will  go,  which  on  the  stroke  of  the  press, 
creases  the  jaw  in  the  opposite  direction,  finishing  the  serra- 
tions. 

The  punch  just  referred  to  is  the  first  one  of  this  type 
made.  It  has  the  fiattening  punch  at  one  side,  but  in  the  later 
ones  the  blank  is  put  in  between  the  serrating  punches  as  at 
A  and  B,  Fig.  16,  which  makes  the  handling  of  the  shift  lever 
much  simpler,  as  the  first  stroke  can  be  taken  with  the  lever 
in  a  central  position  and  then  for  the  other  two  strokes  it  is 


Fig.  18.     Grinding  off  Overflow  Burr  left  by  Serrating  Operation 

grinding  on  a  Besly  disk  gi-inder  fitted  as  shown  in  Fig.  18. 
As  there  is  considerable  burr  to  be  removed  in  order  to  prop- 
erly square  the  sides  of  the  jaw,  a  coarse  grade  of  emery  must 
be  used  on  the  disk  to  get  quick  results,  but  though  coarse 
emery  cuts  fast  it  has  a  tendency  to  "shell  off"  in  a  case  of 
this  kind  which,  if  not  remedied  in  some  way,  necessitates 
frequent  changes  of  the  disk  facing  which  is  costly  both  in 
time  and  money;  so  in  order  to  remove  the  burr  quickly 
and  at  the  same  time  avoid  the  shelling  effect,  a  disk  of  num- 
ber. 16  emery  is  taken,  coated  with  glue  and  number  40  emery 
put  on  which  fills  in  and  supports  the  coarser  grains,  at  the 
same  time  allowing  them  to  cut  with  practically  the  same 
freedom  as  at  first. 

Originally  the  jaws  were  so  held  in  the  die  as  to  prevent 
the  "overflow"  but  it  was  soon  found  that  when  flattened  and 
serrated  in  that  way  they  had  a  tendency  to  develop  cracks 
along  the  edges  which  are  entirely  avoided  by  the  present 
method. 

Drilling,  Milling  and  Reaming  the  Jaws 

The  drilling  of  both  types  of  jaws  for  any  one  size  is  done 
in  the  same  jig,  two  holes  being  drilled  in  the  plain  and  three 
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ill  the  cutting  jaw.  The  style  of  drilling  Jig  used  tor  this  work 
is  shown  in  Fig.  19,  and  It  will  be  noted  that  tho  locating  of 
tlu'  jaw  is  done  from  the  serrated  face  and  the  rounded  ends, 
tlu'  movable  or  clamping  slide  coming  in  contact  witli  the  un- 
triumied  end.  After  drilling,  the  burr  left  on  the  outside  of 
<he  jaw   around   the  holes   is   removed   by   holding   it   lor   an 


Fig    19.     Drilling  Jig  for  the  Jaws 

instant  against  a  disk  grinder.  Next  the  cam  rivet  holes  are 
countersunk  in  a  drill  press,  with  a  drill  and  the  block  A,  Fig. 
20.  The  outer  ends  of  the  jaws  are  now  trimmed  to  exact 
length  with  a  small  side  mill  B,  while  they  are  held  in  the 
jig  blocks   C  and  D  which  are  held   in   the   milling  machine 


Fig.  20.    Countersinking  and  Milling  Jig  and  Tools 

rise.  The  jaws  are  located  in  the  block  by  two  pins,  one  of 
which  goes  through  the  forward  hole,  the  other  supporting 
the  cam  end  of  the  jaw.  As  in  most  of  the  other  jigs,  both 
styles  of  jaws  are  machined  in  the  same  jig. 

Wire  slots  are  milled  only  in  the  plain  jaws,  using  the  jig 


Fig.  21.    View  showing  Method  of  Bunching  Jaws  for  Carbonizing 

blocks  E  and  F  in  the  vise,  and  the  cutter  G.  The  Idea  of 
nulling  a  wire  slot  in  only  one  jaw  is  that  the  serrations  on 
the  jaw  opposite  the  slot  will  hold  the  wire  better  than  two  V- 
«lots. 


The  holes  in  the  jaws  are  reamed  out  on  a  three-spindle 
drill  press,  in  the  same  way  as  were  the  handles;  the  jaws  are 
then  strung  on  two  stiff  wires  as  at  A,  Fig.  21,  packed  with 
bone  In  boxes  like  li,  placed  in  he  furnace  shown  and  carbon- 
ized. After  being  heated  the  proper  length  of  time,  the  boxes 
are  drawn  out  one  at  a  time,  the  lid  removed  and  the  clusters 
of  jaws  lifted  out  with  wire  hooks  C  and  plunged  into 
water.  When  dried,  the  Inside  burrs  are  removed  with  a  %• 
inch  emery  wheel,  as  in  Fig.  22.  The  plan  of  leaving  the  re- 
moval of  the  inside  burrs  until  after  the  jaws  have  been  hard- 
ened, is  a  good  one,  as  a  wiry  edge  is  not  turned  into  thi;  hole 
as  would  be  the  case  if  ground  when  soft. 

The  plain  jaws  are  then  "nicked"  to  a  uniform  depth  on  the 
back  edges  as  at  A.  Fig.  23,  where  they  come  in  contact  with  the 
handles,  to  make  sure  that  the  jaws  will  all  open  the  same  dis- 
tance. This  is  done  by  setting  the  jaws  on  the  fixtures  and 
swinging  them  around  the  pin  li,  against  the  emery  wheel. 


Fig.  22.    Removing  t 


All  jaws  are  now  rough  polished,  drawn  to  a  blue  color  in  an 
oil  bath,  then  finish  polished  and  sent  to  the  assemblers. 

*     *     * 
THE    VALUE    OF   BOOK    STUDY 
An  interesting  illustration  of  the  value  of  book  study  is  re- 
lated by  a  New  Jersey  business  man  who  recently  advertised 


Fig.  23     Grinding  a  Stop  on  the  Back  of  a  Plain  Jaw 

for  a  chauffeur.  One  of  the  applicants  was  a  well-educated 
man  who  had  been  conducting  a  "Queries  and  Answers"  col- 
umn in  a  motor  journal.  He  was  well-informed  on  the  liter- 
ature of  automobiles,  well-versed  in  thermodynamics,  and 
familiar  with  the  various  text-books,  trade  catalogues,  etc. 
Especially  was  he  thoroughly  conversant  with  all  the  intri- 
cacies and  difficulties  of  the  power  plant  of  an  automobile. 
He  had,  however,  never  run  a  machine,  and  wanted  the  ex- 
perience. So  he  was  engaged  for  a  trial  on  the  strength  of  his 
general  knowledge,  and  a  few  days'  practice  was  sufficient 
to  make  him  a  good  driver;  in  fact  he  was  often  consulted 
as  an  expert  in  engine  troubles.  As  one  of  our  correspond- 
ents says,  this  goes  to  confirm  the  contention  that  book  learn- 
ing helps  a  man  out,  and  a  correspondence  school's  course  is 
not  entirely  useless  even  in  automobiling. 
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EXAMPLES  OF  BOX-TOOL  DESIGN 

By  F.  P.  CROSBY' 

A  number  of  box-tools  of  different  designs,  with  examples 
of  the  work  for  which  each  is  intended,  are  shown  in  the 
accompanying  engravings.  While  these  tools  are  designed  for 
some  specific  part,  they  can,  of  course,  with  slight  modifica- 
tions be  adapted  to  other  work ;  therefore  a  study  of  the  differ- 
ent tools  illustrated,  will  doubtless  be  of  suggestive  value  to 
those  engaged  in  the  construction  of  box-tools  for  turret  lathes 
and  automatic  screw  machines.  In  all  of  the  engravings  the 
reference  letters  in  the  assembled  and  detailed  views  are  tha 
same  for  the  corresponding  parts. 

A  box-tool  of  the  pilot  type  that  is  used  to  finish  work 
after  the  surplus  stock  has  been  removed  by  roughing  tools,  is 
shown  in  Fig.  1.  The  work  itself  is  indicated  at  A  by  the 
dotted  lines,  which  represent  a  cone  for  a  ball  bearing.  The 
pilot  B  enters  the  work  before  either  of  the  cutters  begins 
to  operate  on  its  respective  surface.  This  pilot  should  be  tem- 
pered and  ground  true.  The  inverted  cutter  C  which  sizes 
the  flange  of  the  cone,  is  held  in  position  by  a  clamp  D.  which 
is    forced   down   by    a    collar-head    screw;    and    it    is    further 
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Fig.  1.    Finishing  Box-tool  for  BaU  Bearing  Cone 

secured  against  a  beveled  shoulder  at  G  by  the  set-screws  F. 
The  cutter  is  adjusted  forward  by  the  screw  E.  By  loosening 
the  screws  F  and  the  collar-head  screw,  the  cutter  may  be 
easily  removed  for  sharpening.  The  cutter  H,  which  rests 
on  a  bolster  as  shown  in  the  detailed  view,  is  adjusted  to  cut 
to  the  proper  diameter  by  the  screws  L,  after  which  the  clamp 
E  is  made  level  by  the  screw  J.  The  collar-screw  M  is  then 
used  to  secure  the  tool  in  place.  The  cutter  is  made  from 
drill  rod,  and  it  is  slightly  cupped  out  on  the  cutting  end  as 
shown  at  N.  The  adjusting  screw  0,  which  passes  through 
plate  P.  prevents  the  cutter  from  backing  away  from  the 
work.  This  adjusting-screw  plate  has  Its  screw  holes  slotted 
as  shown  in  the  detailed  view,  to  obviate  the  necessity  of 
removing  the  screws  when  it  becomes  necessary  to  sharpen 
the  cutter.  Pilot  B  is  held  firmly  to  the  tool  body  by  set- 
screw  R.  The  hole  S  through  the  shank  makes  it  easy  to 
remove  the  pilot  In  case  this  is  necessary. 

A  pilot  box-tool  for  finishing  another  type  of  ball  bearing 
cone,  is  shown  in  Pig.  2.  The  shape  of  the  work  itself  is 
indicated  by  the  dotted  lines  A.  This  tool  is  somewhat  simi- 
lar in  its  construction  to  the  one  just  described.  The  cutters 
B  and  C  are  Inverted,  and  are  used  to  face  the  flange  at  D. 
and  to  turn  it  to  the  proper  diameter.  These  cutters  are  held 
by  the  clamp  F  and  screws  G.  and  are  adjusted  forward  by  the 

•  Address :     433   North   State   St.,   Chicago,   111. 


screw  H.  The  cutter  J,  which  operates  on  the  top  of  the 
stock,  rests  on  a  bolster  of  the  proper  angle  (see  detailed 
view),  and  is  adjusted  up  or  down  by  the  screws  K.  The 
clamp  L  which  binds  against  this  tool,  is  beveled  at  M  to 
correspond  with  the  angle  of  the  tool.     This  clamp  is  secured 
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Fig.  2.    Box-tool  for  Finisliing  Another  Type  of  Ball  Bearing  Cone 

by  the  collar  screw  shown,  and  it  is  leveled  by  set-screw  S. 
The  adjusting  screw  P  prevents  the  cutter  from  slipping  back. 
The  holes  Q  in  the  adjusting-screw  plate  should  be  slotted  as 
shown  so  that  it  will  not  be  necessary  to  remove  any  screws 
when  the  cutter  has  to  be  taken  out  of  the  holder. 

A  box-tool  for  finishing  a  treadle  rod  cone  for  a  sewing  ma- 
chine, is  shown  in  Fig.  3.  This  tool  is  also  of  the  pilot  type. 
The  cutters  in  it  operate  on  opposite  sides  of  the  work  which 
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Pig.  3-    Box-tool  for  Finishing  Treadle-rod  Cone 

Is  again  illustrated  by  the  dotted  lines  at  A.  The  inverted 
cutter  B  sizes  the  cylindrical  part  of  the  cone,  while  the  front 
cutter  D  is  set  at  the  proper  angle  to  finish  the  tapered  part. 
The  rear  cutter  B  is  held  in  place  by  the  clamp  G  and  a  collar 
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siivw.  U  is  ailjuslcil  I'oiward  by  the  sci-ow  //  in  llii'  iiUUo 
I  which  is  held  by  screws  as  shown.  The  pilot  is  retained 
by  a  set-screw,  and  it  Is  easily  removed  by  inserting  a  small 
rod  In  the  hole  L  which  passes  through  the  shank.  The  (al- 
ter D  is  held  by  damp  iU,  and  is  adjusted  by  screw  A',  which 
passes  throneh  a  tapped  hole  in  plate  0,  the  plate  beinK  hold  to 
the  body  or  base  by  screws.  The  screw  holes  in  botli  the  ad- 
justing plates  /  and  0  are  slotted  to  facilitate  their  removal. 
The  general  construction  of  the  tool  will  be  clearly  under- 
stood by  reference  to  the  detailed  views  of  the  various  parts. 
The  design  of  box-tool  illustrated  in  Fig.  4  is  used  for  fin- 
ishing the  bushing  of  a  double-taper  cone  bearing,  the  form 
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Fig.  4.    Tool  for  Finishing  the  Bushing  of  a  Double  Taper  Cone  Bearing 

of  which  is  shown  in  dotted  lines  at  A.  The  cutters  are  so 
arranged  that  they  all  cut  on  the  center;  that  is,  the  cutting 
edges  lie  in  a  horizontal  plane.  The  inverted  cutter  B,  in  the 
back,  forms  the  short  angular  surface,  and  the  cutter  C  in 
front  forms  the  long  tapering  part  of  the  bearing.  The  large 
diameter  is  turned   to  size  by  cutter  D.     The  pilot  E  has  a 

bearing  in  the 
bore  nearly  equal 
to  the  length  of 
the  work,  and  it 
is  provided  with 
oil  grooves  as 
shown.  The  taper 
shank  of  this 
pilot  is  tapped 
for  the  screw 
/  which  extends 
the  whole  length 
of  the  shank ; 
this  screw  draws 
the  pilot  back 
to  its  seat.  The 
adjusting-screw  plate  for  cutter  B  is  held  in  place  by 
two  screws.  It  is  not  necessary  to  remove  this  plate  to 
take  out  the  cutter,  as  the  latter  can  be  drawn  out  from 
the  front  after  the  collar-screw  M  is  loosened.  The  cutter  C 
is  removed  by  slipiiing  off  the  adjusting-screw  plate  S  after 
loosening  the  collar  screw  N.  The  cutler  D  is  hold  in  a  dove- 
tailed  slot    fshown  at   R   in   the   detailed   view  of  the  holder 


Fig,  5.    Pulley  that  is  finished  by  the  Tools 
shown  in  Figs.  6  and  7 
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Fig.  6.    Tool  for  Facing  the  Extension  Hub  Side  of  the  Pulley 

body)  by  two  headless  set-sorews  Q.  It  is  also  backed  up 
by  an  adjusting  screw  in  the  plate  S.  These  adjusting  screws 
should  all  have  fine  threads,  say  from  32  to  40  per  inch,  and 
be  nicely  fitted  so  they  will  keep  their  adjustment  and  not 
give  trouble. 

Fig.  5  illustrates  a  loose  pulley  for  a  sewing  machine,  that  is 
finished  as  indicated  by  the  marks  /.  This  part  is  completed 
in  two  operations.  The  box-tool  for  finishing  the  side  of  the 
pulley  on  which  the  hub  projects  beyond  the  rim,  is  shown  in 
Pig.  6.  The  inverted  cutter  A  which  faces  the  end  of  the  hub, 
is  fitted  to  a  dove-tail  B,  w-hich  is  shown  in  the  detail  view  of 
the  holder  body.  This  cutter  is  held  by  a  clamp  C  (clearly 
shown  in  the  end  view)  from  the  under  side,  and  it  has  no 
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Fig.  7.    Tool  for  Facing  the  Flush  Side  ol  Pulley 
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adjustment.  The  collar-screw  D  is  tapped  into  this  clamp, 
which  is  prevented  from  getting  out  of  place  by  the  dowel- 
pin  F.  The  pilot  G  is  made  small  in  the  shank,  so  that  tool 
A  may  be  so  placed  as  to  insure  the  removal  of  all  burrs 
around  the  bore  of  the  hub.  The  pilot  is  held  by  a  set-screw 
and  it  is  provided  with  oil  grooves.  The  cutter  /  sizes  the 
outside  of  the  hub,  and  the  cutter  A'  faces  the  side  of  the 
pulley  rim.  These  cutters  are  both  held  by  the  clamp  L  and 
the  collar-screw  M.  The  dowel  N  prevents  the  clamp  from 
turning  when  the  screw  is  being  tightened.  No  side  plates 
are  used  on  this  tool,  and  the  cutters  are  all  easily  removed. 
Fig.  7  shows  the  box-tool  used  for  the  second  operation  on 
the  pulley  illustrated  in  Fig.  5.  As  the  hub  is  flush  with  the 
rim  on  the  side  for  which  this  tool  is  intended,  it  needs  only 
one  cutter  to  face  both.     This  is  done  by  the  cutter  A  which 


Pig    8. 


Cbuck  and  Arbor  on  U'hich  the  Pulley.  Fig.  5,  is  mounted 
during  the  Second  Operation 


is  held  in  a  dove-tailed  slot  in  the  front  of  the  tool,  and  is 
fastened  by  the  clamp  B  and  collar-screw  C.  The  bushing  D, 
in  which  the  end  of  the  work  arbor  is  supported,  is  held  by 
the  collar-screw  E,  and  to  obtain  the  necessary  compression, 
the  body  of  the  tool  is  slotted  as  far  back  as  F.  This  bushing 
is  provided  with  oil  grooves  as  shown  in  the 
detailed  view,  and  one  side  is  cut  away  as 
far  back  as  H  to  clear  the  cutter  A.  The  end 
of  the  arbor  that  the  work  is  mounted  on,  is 
1/16  inch  smaller  than  the  bore  of  the  pul- 
ley, which  allows  the  cutter  to  be  set  in  far 
enough  to  prevent  any  burr  forming  at  the 
edge  of  the  bore.  A  disk  I  is  inserted  back 
of  the  bushing  D  so  that  the  latter  may  be 
easily  removed  by  passing  a  rod  through  the 
hollow  shank. 

Fig.  8  illustrates  the  arbor  and  chuck  used 
for  the  second  operation  on  the  loose  pulley, 
the  box-tool  for  which  has  just  been  described. 
This  chuck  is  fitted  to  the  nose  of  the  spindle. 
and  the  work  is  mounted  on  the  projecting 
arbor  and  driven  by  the  pins  D.  The  bore  .1 
through  wnich  the  work  arbor  passes,  as  well 
as  the  face  C,  should  be  ground  after  harden- 
ing, to  insure  accuracy.  The  arbor  itself. 
which  is  shown  in  detail,  should  also  bf 
ground  after  hardening.  The  thread  on  the 
end  of  this  arbor  should  be  of  a  coarse  pitch, 
enabling  the  arbor  to  be  removed  quickly 
from  the  draw-spindle,  as  it  has  to  be  re- 
moved for  every  piece  operated  on.  The  diam- 
eter G  is  made  a  driving  fit  for  the  work,  and 
the  end  H  is  a  running  fit  in  the  bushing  of  the  box-tool.  The 
counterbore  at  B  is  to  provide  clearance  for  the  hub  of  the 
pulley  which  projects  beyond  the  rim  on  one  side. 


ECONOMY  IN  GRINDING* 

By  JOHN  J.  THACHERt 

It  is  very  often  the  case  that  a  grinding  machine  falls  short 
of  its  highest  possible  output  by  reason  of  the  inattention  of 
the  operator  to  some  of  the  short  cuts  and  time-saving  meth- 
ods that  have  been  highly  developed  in  the  use  of  other  ma- 
chine tools.  It  is  the  case  with  grinding  machines  as  with 
other  machine  tools,  that  the  development  of  short  cuts  and 
kinks  of  various  sorts,  greatly  increases  the  aggregate  output 
of  the  machines.  The  lack  of  such  time-saving  methods  is 
the  reason  for  the  unfavorable  attitude  of  some  firms  to  the 
grinding  process.  It  is  almost  always  the  experience  of  a 
demonstrator  sent  out  by  the  manufacturer  of  grinding  ma- 
chines, that  his  results  are  not  maintained  by  the  operator. 
First  one  little  kink  is  lost  sight  of,  then  another,  and  the 
time  increases  very  slightly  on  each  individual  piece  ground, 
but  the  aggregate  of  the  day's  output  is  soon  considerably 
below  what  it  should  be. 

A  grinding  machine  will  size  work  to  a  commercial  degree 
of  accuracy  with  remarkably  little  attention  on  the  part  of 
the  operator,  but  the  quantity  output  of  a  machine  is  very 
largely  dependent  on  the  ability  and  willingness  of  the  oper- 
ator to  hustle;  hence  the  reason  for  the  almost  universal 
prevalence  of  the  "piece  system"  in  the  grinding  department. 

Several  little  kinks  that  I  have  observed  at  the  works  of 
the  Brown  &  Sharpe  Mfg.  Co.  may  be  of  interest  to  those  who 
would  increase  the  output  of  their  grinding  machines. 

Spotting  "Work  for  the  Back-rests 
Spotting  work  for  the  back-rests  is  a  great  help  to  the  op- 
erator in  several  ways.  When  a  piece  of  work  is  placed  in 
the  machine,  assuming  that  the  automatic  cross-feed  stop 
shield  shown  at  A.  Fig.  1,  has  been  adjusted  from  a  previous 
piece  ground,  the  grinding  wheel  should  be  run  back  from 
the  work  about  1/32  of  an  inch.  This  is  accomplished  by 
turning  the  cross-feed  handwheel  B  about  one  revolution  in 
the  opposite  direction  to  that  in  which  it  is  automatically  re- 


The  total  tonnage  of  vessels  launched  during  1909  in  all  the 
countries  of  the  world  amounted  to  2,006,500  tons.  Of  this 
tonnage,  more  than  one-half,  or  1,017,000  tons,  was  built  in 
the  United  Kingdom  and  258,000  tons  in  the  United  States. 
The  total  tonnage  for  the  whole  world  shows  a  decrease  of 
40  per  cent  from  that  of  1906.  Of  sea-going  merchant  steam- 
ers of  over  3.000  tons,  about  75  per  cent  were  built  in  the 
United  Kingdom. 


Pig.  1.    Controlling  Mechanism  of  the  Brown  &  Sharpe  Grinder 

volved.  The  table  carrying  the  work  can  now  be  moved  by 
the  handwheel  marked  C,  provided  for  the  purpose,  bringing 
the  various  back-rests  successively  in  front  of  the  grinding 
wheel,  as  shown  in  Fig.  2.  The  wheel  is  then  fed  into  the 
work  by  hand  without  reciprocating  the  table;  it  should  be 
fed  into  the  work  until  the  diameter  where  the  shoes  of 
the  steady  rests  bear  is  within   one-thousandth   inch  of  the 


•  For  additional  information  on  this  subject,  see  the  following 
articles  previously  published  in  Machinery  :  .a  Factor  in  Grinding, 
.June.  1909 ;  Cylindrical  Grinding,  May.  1909 :  Form  Grinding  Opera- 
tions in  the  Shops  of  the  Landis  Tool  Co.,  August.  1009  ;  Grinding  and 
Grinding  Machines,  .\pril.  190S ;  Helps  and  Don'ts  for  Grinding. 
.\ugust.  190S  :  Precision  Grinding,  September,  1907 :  The  Cost  of 
Grinding.    October.    1906. 

t  Address  ;     Care  of  Brown  &  Sharpe  Mfg.  Co..  Providence,  R.  I. 
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finished  size.  Tlie  guard  .1,  Fig.  1.  as  it  approaches  the  pawl  D, 
serves  as  a  gage  to  determine  the  extent  to  feed  the  wheel  lu. 
This  operation  taltes  a  very  short  time  and  provides  a  smooth 
surface  for  the  bronze  shoes.  This  surface  is  so  near  the 
flnisbed  diameter  that  the  shoes  are  not  worn  large  before 
■the  work  is  reduced  to  the  finished  size,  therefore  the  work 
is  accurately  and  steadily  supported  during  the  finishing  cuts. 
'I'his  is  found  particularly  advantageous  on  hardened  work 
where  a  large  amount  of  stock  is  left  for  finishing  and  where 
shatter  marks  are  more  apparent  if  the  supporting  shoes  of 


F,  Fig.  1,  for  each  piece  ground,  which  is  a  time-consuming 
operation;  the  other  and  better  method  is  to  bring  the 
shoulder  on  the  work  up  to  the  wheel  by  hand  (using  hand- 
wheel  C  after  spotting  for  the  back-rests  as  described),  then 
feed  the  wheel  straight  into  the  work,  reducing  the  diam- 
eter next  to  the  shoulder  for  a  distance  equal,  of  course,  to 
the  width  of  the  wheel,  to  the  finished  size.  This  is  quickly 
and  easily  done  by  using  the  knock-off  shield  A  against  tne 
pawl  D  for  a  gage  as  described.  The  table  may  then  reverse 
for  the  subsequent  complete  grinding  of  the  piece  when  the 
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Fig.  2.    Plan  showing  Method  of  Spotting  Work  for  Back-rests 


the  back-rest  do  not  fit  the  work  very  closely.  It  is  also 
found  to  be  a  great  saving  on  the  wear  of  the  shoes  them- 
selves. 

Grinding  to  a  Shoulder 

A  time-consuming  error  among  grinder  operators  is  made 
on  account  of  the  prevalence  of  the  idea  that  the  reversing 


wheel  has  advanced  not  closer  than  %  inch  or  more  from 
the  shoulder,  and  the  edge  of  the  wheel  next  to  the  shoulder 
does  not  become  worn  away  or  rounded  because  it  runs  off 
the  work,  or  nearly  off,  at  each  end  of  the  piece.  A  wasteful 
truing  off  of  the  wheel  is  thus  easily  avoided. 

This  operation  of  necking  the  work  at  a  shoulder  with  the 
full  width  of  the  wheel,  obviates  the  necessity  of  a  dwell  of 
the  table  at  that  reversing  point.  If  a  machine  dwells  when 
reversing  at  the  shoulder  end  of  the  traverse,  it  must  of 
necessity  dwell  at  the  other  end  where  the  wheel  usually  runs 
nearly  off  the  work;  here  the  dwell  is  not  only  of  no  value 
but  it  is  very  likely  to  cause  the  wheel  to  grind  the  end  of  the 
work  undersize.     While  this  dwell   is  only  momentary,   it  is 


Fig.  3.    Reversing  Mechanism  of  the  Brown  &  Sharpe  Grinder 

dogs  on  a  grinding  machine  should  be  set  to  reverse  the 
table  traverse  when  the  grinding  wheel  is  within  a  very  few 
thousandths  of  an  inch  of  a  shoulder  on  the  work  as  at  E, 
Fig.  2.  It  is  a  fact  that  most  grinding  machines  will  reverse 
within  one  or  two  thousandths  of  the  same  place  each  time, 
provided  the  rate  of  table  travel  is  not  changed.  The  varia- 
tion in  the  depth  of  center  holes  in  the  work  makes  it  neces- 
sary for  the  operator  to  try  the  reversing  of  the  machine  by 
hand  after  placing  each  piece  in  position  to  make  sure  that  the 
wheel  will  not  gouge  the  shoulder  as  it  would  surely  do  if  the 
center  holes  were  a  little  smaller  than  in  the  piece  previously 
ground  and  a  close  limit  for  reversing  were  used.  There  are 
two  ways  to  prevent  the  wheel  gouging  the  shoulder  on  the 
w-ork;  one  is  the  adjusting  of  the  reversing  dog  by  the  screw 


.v...■;.(l:./■I/.^•.r. 


Fig.  4.    The  Way  the  Diamond  Tool  should  bo  mounted   for  Truing  the  Wheel 

quite  a  factor  in  a  day's  output  that  can  be  readily  eliminated. 
If  for  any  reason  the  necking  of  the  work  with  the  wheel  is 
not  deemed  expedient  and  a  dwell  is  required,  this  dwell  is 
needful  only  once  or  twice  during  the  grinding  of  a  given 
piece  and  can  be  produced  at  will  by  the  operator  pressing  the 
knob  H,  Fig    1.     Pressing  this  knob  stops  the  power  traverse 
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of  the  table,  which  may  then  be  fed  over  by  hand,  using  hand- 
wheel  C,  to  face  up  the  shoulder,  and  the  dwell  may  be  pro- 
longed to  allow  one  or  more  revolutions  of  the  work  as  the 
particular  quality  of  work  and  wheel  may  require,  instead  of 
the  length  of  dwell  being  dependent  entirely  on  the  speed  of 
the  reciprocating  table,  as  is  the  case  when  the  dwell  is  auto- 
matically supplied  by  the  gearing  of  the  table.  The  table 
traverse  is  started  after  the  dwell  by  pulling  the  knob  H  to 
the  position  shown  in  Fig.  1.  A  dwell  so  produced  is  not 
duplicated  at  the  other  end  of  the  work  except  at  the  will  of 
the  operator. 

It  should  be  clearly  understood  that  a  grinding  machine 
can  be  reversed  with  the  shoulder  on  a  piece  of  work  %  inch 
or  more  from  a  grinding  wheel,  then  stopped  at  the  revers- 
ing point  and  "forced  over"  this  %  inch  or  more  beyond  the 
normal  reversing  point  without  disturbing  the  reversing  dogs 
and  without  subjecting  the  reversing  mechanism  to  any 
strain. 

In  Fig.  3  are  shown  the  elements  of  the  reversing  mechanism 
of  the  Brown  &  Sharpe  plain  grinders,  which  shows  quite 
clearly  how  this  traverse  beyond  the  reversing  point  is  ac- 
complished. When  the  reversing  dog  J  or  K,  Fig.  1,  strikes 
and  reciprocates  the  reversing  lever  L,  the  motion  is  trans- 
ferred by  its  fulcrum  stud  and  lever  M  to  the  arm  N  which 
compresses  the  reversing  spring  0.  When  this  arm,  which 
compresses  the  spring,  has  moved  far  enough  to  give  consider- 


wheel  that  has  been  worn  down  to  such  a  small  diameter  as  to 
render  it  useless  for  grinding;  this  piece  of  wheel  must  be 
harder  than  the  wheel  being  trued  off.  This  is  a  much 
quicker  process  than  using  a  diamond,  as  the  piece  can  be 
held  in  the  hand  and  pressed  to  the  grinding  wheel  as  often 
as  occasion  requires.  For  this  same  purpose,  bricks  of  vari-  , 
ous  abrasive  materials  have  been  made  and  are  generally 
used  when  pieces  of  a  worn-out  wheel  are  not  available. 

Design  of  the  Footstock 

The  footstock  of  the  grinding  machine  is  of  enough  import- 
ance to  warrant  more  attention  than  is  generally  allotted  to 
it.  The  design  that  is  in  common  use  among  "grinding  ma- 
chine manufacturers,  includes  among  other  elements  what 
might  be  called  a  spring-actuated  spindle.  The  spring,  which 
forces  the  center  against  the  work,  is  primarily  for  the  pur- 
pose of  allowing  the  work  to  expanu  from  the  effect  of  the  heat 
developed  in  grinding.  As  heat  is  very  largely  dissipated  by 
the  use  of  water,  the  more  practical  value  of  the  spring-actu- 
ated footstock  is  to  apply  a  firm  pressure  of  the  center  against 
the  work  without  force  sufficient  to  distort  it.  This  is  very 
difficult  to  do  with  a  screw  and  handwheel  and  is  accomplished 
on  a  lathe  by  setting  the  center  solid  against  the  work,  and 
withdrawing  it  until  the  work  can  be  easily  turned  by  hand. 
This  represents  a  looseness  between  centers  intolerable  on  a 
grinder  and  also  causes  a  great  waste  of  time.     When  grind- 


Pig.  5.    Examples  of  Ground  Work 


able  tension  to  the  spring,  the  taper  lug  on  the  arm  N  raises 
the  latch  P  thus  releasing  the  yoke  R  which  is  connected  to 
the  reversing  clutch  S,  this  deriving  its  power  from  gear  T. 
The  spring,  which  is  under  compression,  throws  the  reversing 
clutch  as  soon  as  the  latch  releases  the  yoke  R.  This  move- 
ment of  the  yoke  is  sufficient  to  relieve  the  compressed  re- 
versing spring  so  that  the  reversing  lever  can  traverse  farther 
than  the  position  where  reversing  takes  place  without  unduly 
compressing  the  reversing  springs.  Thus  the  facing  up  of  a 
shoulder  on  the  work  slightly  beyond  the  reversing  point  with- 
out disturbing  the  reversing  dogs  on  the  sliding  table  can  be 
readily  accomplished  without  undue  strain  on  any  part  of  the 
reversing  mechanism. 

Truing  the  Wheel 

When  truing  the  periphery  of  a  grinding  wheel  for  all  regu- 
lar cylindrical  work,  a  bort  diamond,  mounted  in  a  suitable 
holder,  is  used,  as  shown  in  Fig.  4.  This  holder  should  be  so 
mounted  in  its  support  that  the  distance  from  the  diamond 
to  the  support  V  is  as  short  as  possible,  thus  avoiding  spring 
or  vibration  in  the  holder  which  produces  an  irregular  sur- 
face on  the  grinding  wheel,  appearing  on  the  wcrk  in  the 
form  of  a  mottled  effect  or  chatter.  When  work  of  large  diam- 
eter is  being  ground,  the  wheel  should  be  brought  forward  to 
the  position  shown  in  Fig.  4  when  truing  it  off.  The  time 
consumed  in  moving  the  wheel  forward  with  the  cross-feed 
handwheel,  is  more  than  offset  by  the  more  rapid  cutting  of 
the  wheel  by  the  diamond,  and,  furthermore,  the  surface  of 
the  wheel  is  in  better  shape  as  stated'. 

For  internal  grinding,  it  has  been  proved  economical  by 
practice  to  true  off  the  grinding  wheel  with  a  piece  of  a  large 


ing  heavy  work,  there  are  two  reasons  why  it  is  often  neces- 
sary to  clamp  the  footstock  spindle  solid  after  inserting  the 
work  in  the  machine.  The  weight  of  the  piece  of  work  tends 
to  crowd  the  footstock  center  back  on  account  of  the  angle  of 
the  center;  also  the  momentum  of  the  piece  when  the  table 
reverses  at  the  footstock  end  of  its  traverse  tends  to  poimd 
the  center  away  and  any  looseness  thus  developed  will  render 
futile  any  attempt  to  produce  round  work. 

Time  Required  for  Grinding 

In  Fig.  5  there  are  shown  several  samples  of  work  that 
has  been  finished  on  the  grinding  machine.  Without  excep- 
tion every  piece  has  been  machined  complete  before  it  is 
sent  to  the  grinding  department;  all  threads  have  been  cut, 
keyways  and  slots  milled,  holes  drilled,  etc.,  therefore  all  ex- 
ternal and  internal  strains  have  been  equalized  in  the  pieces 
before  they  are  ground.  The  grinding  process  is  the  most  free- 
cutting  process  known  to  metal  workers  and  should  be  the  last 
cutting  process  as  it  distorts  the  work  the  least.  The  piece 
marked  A  is  an  overhanging  arm  for  the  milling  machine,  made 
of  machinery  steel  4i,i  inches  diameter  and  69  inches  long. 
These  pieces  require  an  exceptionally  good  finish  and  are 
ground  complete  in  thirty  minutes  for  each  arm.  They  are 
revolved  in  the  gi'inding  machine  by  a  pin  temporarily  driven 
into  one  end  near  the  periphery,  this  pin  engaging  the  driving 
arm  on  the  headstock  pulley;  with  this  arrangement  pieces 
of  sufficient  size  can  be  ground  from  one  end  to  the  other 
complete,  while  such  small  pieces  as  those  marked  C  and  D 
must  be  turned  end  for  end  to  complete  the  grinding.  These 
last  pieces  are  about  %  and  V*  inch  diameter,  respectively, 
and  10  inches  long.     They  are  ground  at  the  rate  of  fifteen 
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per  hour  ami  have  n  limit  of  0,00025  Inch  either  side  of  the 
(llmoiision  given.  The  shaft  marlied  E  is  about  40  Inches 
long  and  1  inch  in  dianu>tcr  where  It  is  ground;  this  piece 
can  be  readily  dogged  at  one  end.  These  are  ground  at  the 
rate  of  twenty  minutes  each  with  a  tolerable  variation  of 
0.00025  Inch  larger  or  smaller.  The  tapered  collet  shown  in 
the  center  of  the  engraving  is  ground  In  four  minutes.  The 
milling  machine  spindle  marked  F  is  ground  complete  in  one 
hour.  The  limits  are  very  close,  viz.,  0.00025  inch  total  varia- 
tion, and  the  taper  behind  the  collar  is  ground  to  a  gage. 
The  smaller  spindle  marked  O  has  the  same  close  limits  as 
the  larger  one,  and  is  ground  complete  at  the  i-ato  of  seventy 
in  sixty-four  hours.  The  spindle  marked  J.  which  is  34 
Inches  long,  has  a  threaded  guard  over  the  end  and  on  this 
guard  the  dog  is  clamped.  Thirty-nine  of  these  spindles  are 
ground  complete  in  thirty  hours.  The  screw  machine  spindle 
marked  //,  is  a  very  difficult  piece  to  finish  owing  to  the  fact 
that  it  is  bored  out  its  entire  length  so  that  it  is  practically 
a  hardened  steel  shell  which  is  cut  away  at  the  smaller  end. 
When  grinding  these  spindles  in  largo  lots,  they  are  roughed 
out  all  over  in  large  quantities  then  finish-ground  later.  It  re- 
quires thirty  minutes  to  completely  grind  one  spindle. 

This  last  example  illustrates  very  clearly  how  difficult  it  is 
to  estimate  the  time  required  for  grinding  a  piece  of  work, 
as  every  feature  of  the  piece  enters  into  the  problem  and  if  it 
were  not  for  the  two  slots  which  so  cut  away  and  weaken  the 
small  end  that  the  grinding  wheel  cannot  be  forced  into  the 
work,  these  spindles  could  be  ground  in  about  ten  minutes 
less  time  for  each  one.  Placing  the  work  on  an  arbor  for 
grinding,  very  seldom  increases  the  total  length  of  time  to 
grind  when  there  are  several  duplicate  pieces  in  a  lot,  as  two 
arbors  may  be  employed  and  the  operator  can  insert  one 
arbor  in  the  work  while  the  machine  is  grinding  the  work 
mounted  on  the  other  aroor. 

Number  of  Operators 

The  economical  operation  of  a  grinding  machine  presents 
very  varied  problems.  It  is  sometimes  an  advantage  for  one 
man  to  run  two  machines;  this  is  generally  on  long  pieces 
where  the  time  of  actual  grinding  far  exceeds  the  time  of 
placing  the  work  in  the  machines.  There  are,  however,  some 
jobs  where  two  men  can  work  very  successfully  on  one  ma- 
chine. This  is  the  case  with  short,  large  bushings  that  are 
driven  on  an  arbor,  in  which  case  the  time  of  changing  the 
arbor  from  a  finished  piece  to  an  unground  piece  equals  or 
exceeds  the  actual  time  of  grinding.  When  these  conditions 
exist,  the  operator  and  the  machine  are  non-productive  at 
least  half  of  the  time,  and  this  non-productive  period  can  be 
reduced  to  a  minimum  by  a  helper  to  assist  the  operator. 

*     *     * 

AN  EASILY  MADE  PRONY  BRAKE 

The  accompanying  sketch  shows  an  easily  made  and  cheap 
prony  brake,  suitable  for  testing  gas  engines,  etc.  The  draw- 
ing requires  hut  little  explanation.  The  band  is  made  of 
common   malleable  sprocket  chain   links  of  the   ordinary  de- 


Slmple  Prony  Brake  made  of  Malleable  Sprocket  Chain  Links 
and  Wooden  Blocks 

tachable  variety.  Oite  of  the  links  to  which  the  wooden 
blocks  are  fastened  by  means  of  sheet-iron  clips  and  wood 
screws  is  shown  at  A.  This  form  of  link  can  be  bought  for 
a  few  cents.  It  is  evident  that  such  a  brake  band  can  be 
cheaply  made  and  easily  adjusted  to  any  size  pulley  or  flywheel 
by  taking  out  or  putting  in  links  as  required.  G.  C. 


THE  DETAIL  ENGINEER 

By  aEOBQB   P.    I'liAKCU 

The  Novelty  Works  had  the  opportunity  to  supply  some 
small  finished  pieces  at  a  certain  contract  price.  The  price 
was  low  and  the  profit  on  each  piece  would  be  small,  but  as 
there  would  be  thousands  of  pieces  ordered  and  the  deliveries 
would  not  be  rushed  as  long  as  shipments  were  made  in  rea- 
sonable time,  the  shop  could  work  on  the  order  to  "fill  in,"  and 
this  alone  was  an  Inducement.  The  owner  and  superintendent 
carefully  looked  over  the  sample  piece  and  concluded  that  it 
could  be  made  for  the  price,  with  enough  profit  to  make  it 
worth  while.  To  be  more  sure  they  called  in  Bill,  the  ma- 
chinist who  should  do  most  of  the  work,  and  he  looked  over 
the  piece  and  thought  that  in  hundred  lots  the  time  would 
average  one  hour  each.  This  seemed  reasonable,  and  without 
the  slightest  misgivings  the  contract  was  closed. 

On  the  first  hundred  castings  the  time  records  showed  two 
and  a  half  hours  each.  The  boss  sent  in  a  "hurry-up"  call 
for  the  superintendent  and  asked  "how  about  it?"  The  super- 
intendent explained  that  it  seemed  as  if  that  particular  lot 
was  "hoodooed,"  for  although  everyone  worked  like  "blazes," 
progress  was  slow;  however,  this  was  the  first  lot,  and,  of 
course,  it  took  time  to  watch  and  figure  out  the  quickest  meth- 
ods; the  next  hundred  certainly  would  show  considerable  im- 
provement. 

The  second  hundred  were  made  in  exactly  two  hours  and 
eleven  minutes  each.  The  boss  told  the  superintendent  that 
something  had  to  be  done,  for  at  this  rate  he  would  lose  thou- 
sands of  dollars.  The  superintendent  tried  other  men  and 
rigged  up  jigs  and  fixtures  of  all  kinds,  but  could  not  get 
the  time  lower  than  two  hours  and  five  minutes.  The  boss 
then  "personally"  saw  one  hundred  through,  and  stirred  up  so 
much  excitement  and  hustle  that  the  time  ran  up  to  two 
hours  and  fifteen  minutes  each.  By  now  it  was  settled  in 
the  mind  of  the  boss  that  he  was  "caught  for  fair,"  and  he 
wondered  how  much  he  could  break  the  contract  for,  as  it 
evidently  was  impossible  to  keep  on  in  this  way.  He  thought 
of  sending  for  Mr.  Wm.  Steelworth,  the  detail  engineer,  to 
see  what  he  could  do,  but  then  surely  it  would  not  be  possible 
to  cut  the  time  on  the  work  any  lower,  for  had  he  not  made 
every  man  work  sc^  hard  on  one  lot  that  they  could  scarcely 
walk  home,  and  he  did  not  believe  any  man  could  drive  them 
harder.  The  superintendent  was  of  the  same  opinion,  but  he 
'  had  heard  such  good  opinions  about  this  man  that  he  sug- 
gested giving  him  a  trial. 

When  Mr.  Steelworth  arrived,  the  boss  took  him  in  his  pri- 
vate office,  told  the  whole  story,  and  expected  that  Mr.  Steel- 
worth would  offer  his  suggestions  and  remedies  there  and 
then;  but  no  such  thing  happened.  He  simply  said  that  from 
what  he  had  been  told  it  seemed  quite  a  proposition,  but  he 
wished  to  go  right  into  the  shop  where  he  could  observe  all 
conditions  and  study  out  his  own  solution.  This  was  un- 
expected, as  the  boss  had  supposed  he  would  outline  his  plan 
of  campaign  and  submit  it  for  approval,  and,  if  satisfactory, 
he  would  then  be  allowed  to  adopt  it  and  possibly  "see  it 
through."  The"  boss  never  allowed  anyone  to  try  anything  new 
in  the  shop  without  his  approval;  however,  he  decided  for 
once  to  break  this  rule,  and  Mr.  Steelworth  went  into  the 
shop. 

The  first  move  was  a  trip  to  the  pile  of  castings,  and  the 
superintendent  smiled  at  the  length  of  time  it  took  to  look 
over  the  castings;  nor  could  he  see  the  need  of  examining  so 
many,  for  three  or  four  should  tell  the  story  of  how  they 
were  "running."  After  this  came  a  more  leisurely  examina- 
tion of  the  different  jigs  and  fixtures.  There  was  one  thing 
that  rather  rattled  the  superintendent.  After  he  had  minutely 
described  every  operation,  how  the  castings  were  chucked  and 
the  different  tools  used  until  the  finished  pieces  were  passed 
to  the  inspection  and  shipping  department,  Mr.  Steelworth 
persisted  in  following  a  set  of  castings  through  the  shop, 
"counting  every  time  a  man  breathed."  as  Bill  had  said.  This 
made  the  men  ill  tempered,  and  they  were  telling  one  an- 
other what  a  "man  driver"  he  was  going  to  be. 

The  next  day  Mr.  Steelworth  asked  the  superintend  iit  that 
aluminum  patterns  be  made  to  replace  the  wooden  cues.    Both 
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Fig.  1.    Drai^ng  of  the  Piece  to  be  made 


the  boss  and  the  superintendent  explained  that  this  was  quite 
unnecessary,  the  wooden  patterns  were  accurate  and  good 
enough,  and  lighter  than  anything  else;  and,  anyhow,  on  these 
small  pieces,  weight  did  not  count.  But  Mr.  Steelworth  said 
it  had  to  be  aluminum  patterns  or  he  would  go  no  further; 
besides  this,  he  wanted  that  central  cored  hole  done  away 
with,  and  a  solid  casting  made  instead.  This  meant  the  addi- 
tion of  three-eighths  pound  of  metal  and  looked  as  if  instead 
of  reducing  he  was  planning  to  increase  costs. 

The  aluminum  pattern  castings  were  made,  however,  and 
were  cleaned  up,  ready  to  send  to  the  foundry,  but  Mr.  Steel- 
worth  wanted  the  patterns  machined  all  over  and  the  machine 

marks  buffed  out.  The 
superintendent  thought 
this  was  going  too  far, 
and  sarcastically  re- 
marked that  they  did 
not  get  castings  with 
buffed  surfaces  and  that 
a  reasonably  smooth 
pattern  would  draw 
well  and  be  "good 
enough."  Mr.  Steel- 
worth  observed  that  he 
wanted  these  this  way. 
After  several  trials,  the 
men  got  the  patterns 
smooth  and  accurate 
enough,  and  they  were 
passed  on  to  the  foun- 
dry. Mr.  Steelworth 
saw  the  foundry  fore- 
man, with  the  result 
that  the  next  batch  of 
castings  was  to  be  well 
pickled-. 

While  waiting  for 
the  castings  Mr.  Steel- 
worth picked  up  a 
big  chunk  of  cast  iron  and  had  Bill  fit  it  on  the  lathe  nose; 
the  front  end  was  faced  and  holes  were  drilled  and  tapped  so 
the  casting  could  be  quickly  clamped  to  the  face;  the  chunk 
of  iron  was  also  rough  turned  true.  Soon  the  castings  came 
in  and  a  rusty  looking  lot  they  were  in  comparison  to  the 
nice  "faced"  ones  that  had  previously  been  used.  Bill  was  to 
machine  them,  and  he  quickly  spotted  that  the  central  hole 
was  not  cored,  at  which  he  "cussed,"  for  it  meant  a  drilling 
job  before  he  could  bore  them.  He  also  had  a  tew  words  to 
say  about  making  the  ungainly  chuck,  when  he  could  catch 
them  in  the  four  jaw  chuck  and  hold  them  just  as  well,  be- 
sides having  a  better  chance  to  true  them  up.  His  soliloquy 
was  cut  short  by  the  arrival  of  Mr.  Steelworth  who  said  they 
would  start  in  on  the  castings.  '■They,"  Bill  muttered.  "Is 
it  going  to  take  two  men  to  do  the  job  now?  'Cut  time'  in- 
deed." The  first  thing  Bill  was  told  to  do  was  to  put  the 
"chunky-chuck,"  as  he  called  it.  on  the  lathe  nose,  and  then 
step  the  end  of  it  down  so  as  to  be  an  easy  fit  in  the  large 
recess  at  the  back  of  the  casting.  This  he  did  and  the  cast- 
ing slipped  easily  into  place.  Bill  started  for  his  monkey- 
wrench  to  tighten  the  cap  screws  which  clamped  the  casting, 
but  Mr.  Steelworth  stopped  him  and  handed  him  a  handy  lit- 
tle ratchet  wrench. 

••We'll  have  to  drill  a  hole  through  it  before  1  can  bore  it," 
remarked  Bill. 

"We  won't  bore  it  at  all,  but  will  drill  it  small  and  ream  it," 
remarked  Mr.  Steelworth.  Get  a  twist  drill,  1/64  inch  small, 
and  a  dog."  Just  as  Bill  came  back  with  these  things,  the 
whistle  blew,  and  further  work  was  postponed  until  after 
dinner. 

Bill  was  back  early  and  went  to  the  superintendent  as  soon 
as  that  worthy  appeared. 

"Say!  I  don't  want  to  interfere  with  any  of  your  plans,  but 

I'll  be  darned  if  I  want  to  ape  the  green  hand  to  instructions 

received  from   Mr.  'Great  Ideas.' " 

"What  in  the  world  has  happened  now?" 

"Well!    I  don't  mind  clamping  those  castings  to  a  piece  of 

junk  instead  of  the  proper  chuck,  but  when  it  comes  to  ex- 


pecting castings  to  slip  over  shoulders,  as  if  two  castings 
ever  came  to  within  a  strong  sixty-fourth,  and  then  having 
to  drill  the  hole  with  a  twist  drill  and  ream  it,  as  if  a  hole 
could  be  drilled  central  with  a  twist  drill  scotched  by  a  dog, 
and  there  is  no  need  for  a  reamed  hole  anyway.  Besides  this, 
goodness  knows  how  much  more  time-wasting  foolishness  is 
coming,  and  it  certainly  is  not  going  to  be  Bill  who  will  de- 
liberately waste  castings  and  time  to  the  tune  of  a  "know 
nothing." 

"Well,  Bill,  I  have  been  noticing  things  myself  and  have 
talked  it  over  with  the  'old  man,'  and  we  decided  to  let  it  run 
this  afternoon  and  let  Mr.  Steelworth  trip  himself  on  the  time 
limit." 

With  a  grunt  Bill  went  and  got  a  hammer  and  "round  nose" 
to  chip  the  start  for  the  drill,  but  Mr.  Steelworth  arrived 
before  he  got  started  and  told  him  to  leave  the  hammer  and 
chisel  alone,  and  taking  a  tool  holder,  he  ground  the  tool  a 
kind  of  a  cross  between  a  facing  and  hogging  tool  which  en- 
abled him  to  take  a  quick  facing  cut  right  across  the  boss  and 
then  turn  a  countersink  almost  as  large  as  the  drill;  he  next 
put  the  drill  against  the  tailstock  center  with  the  dog  resting 
on  the  tool-post  block  and  the  heel  of  the  tool  touching  the 
drill  close  to  the  cutting  end,  so  that  it  could  not  run  out. 
The  lathe  was  speeded  up  way  beyond  what  Bill  generally 
ran  it  for  similar  work,  and  the  drill  fed  in  with  a  good 
heavy  cut  which  was  kept  up  right  through.  As  the  drill 
changed  its  "growl"  when  the  point  went  through,  Mr.  Steel- 
worth brought  the  fiat  part  of  the  tool-holder  against  the  dog 
and  forestalled  the  drill's  "hogging  through"  and  twisting 
everything  out  of  shape  by  snatching  off  the  tail-center.  Bill 
felt  a  little  disappointed,  as  he  had  anticipated  a  broken  drill, 
but  still  he  smiled,  for  had  not  Mr.  Steelworth  ground  the 
drill  by  hand  in  a  few  seconds  and  only  sighted  it  up,  and 
everyone  knew  it  was  quite  a  job  to  grind  a  drill  so  it  would 
drill  its  own  size  and  no  larger.  Besides  he  knew  the  drill 
was  "loose"  by  the  easy  way  it  came  out.  He  was  disap- 
pointed again,  for  although  the  drill  was  not  drilling  to  size, 
the  hole  was  not  quite  a  sixty-fourth  out  and  this  oversize 
really  helped,  for  it  only  took  a  few  seconds  to  put  the  reamer 
through.     The  drilling  and  reaming  time  was  five  minutes. 
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Pig.  2.     Method  of   Chucking 

Next  Mr.  Steelworth  told  Bill  to  take  the  casting  out  and 
put  it  on  the  tray  at  his  right  hand,  then  twist  round  and  pick 
another  from  the  tray  on  his  left  and  put  it  on  the  chuck  with- 
out moving  his  feet.  Bill  had  some  personal  thoughts  about 
such  detailed  instructions  instead  of  saying  "c'nange  castings"; 
and  whoever  heard  of  taking  an  unfinished  casting  out  after 
once  it  was  chucked;  however  he  did  according  to  schedule, 
and  was  surprised  to  find  that  the  next  casting  went  on  all 
right;  it  was  not  often  that  two  castings  came  so  near.  The 
facing,  countersinking,  drilling  and  reaming  were  quickly 
done,  and  ten  were  done  in  fifty  minutes  with  only  one  casting 
refusing  to  go  on  the  chuck,  the  only  trouble  being  a  little 
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smig  whiili  \Mis  (luiikly  Knocked  oft  with  the  butt  end  of  a 
lathe  tool.  Mr.  Sti'ihvorth  asked  Bill  it  he  tliought  he  would 
have  any  trouble  In  keeping  up  a  twelve  per  hour  rate  and 
Bill  thought  It  would  be  easy  for  he  had  not  hustled  any 
above  keeping  right  at  it. 

The  next  thing  was  lacing  the  two  sides  as  far  as  they 
reached  down.  Mr.  Steehvorlh  brought  an  old  sleeve  coupling 
up  to  the  lathe  and  put  it  on  a  block  so  the  top  of  the  coupling 
was  about  30  inches  fronl  the  lloor.  Then  he  took  a  short 
mandrel  he  had  picked  out  of  the  "pile"  and  drove  it  lightly  in 
the  casting;  next  lie  took  a  heavy  dog  about  three  sizes  too 
big  for  the  mandrel  and  to  Bill's  amazement  clamped  It  on 
the  driving  plate,  which  he  had  put  on  the  lathe,  with  Its 
tail  sticking  outward.  He  put  the  mandrel  on  the  centers, 
and  then  the  convenience  of  the  arrangement  became  apparent 
for  the  tall  of  the  dog  reached  into  the  casting  plenty  far 
enough  to  catch  the  arm  in  the  casting.  Bill  inwardly 
chucliled,  for  he  knew  that  some  of  the  castings  would  go  fur- 
ther on  the  mandrel  before  they  became  tight,  and  then  where 
would  the  dog  drive  'be?  Next  Bill  was  told  to  get  another 
tool-post,  tool-holder  and  two  tools  which  were  fastened  In 
the  tool-block,  one  tool  having  been  ground  right  hand  and 
the  other  left.  They  were  spaced  the  required  distance,  and 
were  quickly  fed  across  the  side  In  one  cut.  thus  facing  both 
sides  at  once.  It  was  but  a  moment's  work  to  take  the  job 
out  of  the  centers  and  put  It  on  the  sleeve;  one  quick  blow 
with  a  soft  hammer  drove  out  the  mandrel.  As  a  blocli  of 
wood  had  been  placed  In  the  sleeve,  the  mandrel  just  fell  far 
enough  to  be  loose  in  the  casting,  and  was  easily  picked  up 
with  the  left  hand  while  another  casting  was  picked  up  with 
the  right  and  placed  on  the  sleeve,  the  mandrel  being  placed 
in  position  while  the  free  right  hand  was  picking  up  the  ham- 
mer. The  mandrel  was  driven  In  by  two  light  blows,  and 
the  job  put  In  the  lathe,  when  to  Bill's  surprise  the  dog  tail 
just  reached  in  to  about  the  same  distance.  While  he  was 
facing  the  two  sides  Mr.  Steeiworth  explained  that  as  all  the 
castings  had  reamed  holes,  they  come  tight  enough  in  almost 
the  same  place  on  the  mandrel  if  driven  with  about  the  same 
force;  if  Bill  had  any  doubts  as  to  being  able  to  hit  every 
time  the  same,  he  could  easily  mark  the  mandrel  and  drive 
as  far  as  the  mark — there  was  no  need  for  the  job  to  be  very 


Pig.  3.    Method  of  Driving  the  Work  when  Facing  the  Sides 

tight,  as  it  was  not  driven  by  the  mandrel.     The  time  for  this 
operation  was  four  minutes. 

The  next  thing  was  turning  the  outside  diameter  and  for 
this  the  two  tools  were  again  used,  one  set  nearly  to  the  re- 
quired diameter  and  the  other  to  take  a  light  finishing  and 
sizing  cut.  They  were  placed  a  little  further  apart  than  the 
width  of  the  job  so  that  both  would  not  be  cutting  at  the 
same  time.  The  work  was  driven  in  the  same  manner  as 
when  facing.  This  operation  Bill  told  the  boys  he  knew  how 
to  go  one  better,  and  cut  the  time  almost  in  two  by  placing 


the  two  tools  close  together  so  that  it  would  only  be  necessary 
to  wait  the  length  of  time  lor  a  little  over  one  cut,  Instead  of 
over  two  cuts.  The  first  time  he  had  a  chance  he  tried  it.  The 
fellows  thought  Mr.  Steeiworth  must  have  been  slow,  until 
the  moment  the  roughing  tool  got  across  and  the  finisliing  tool 
immediately  changed  Its  cut  enough  to  prove  that  the  rough- 
ing tool  had  been  springing  the  work,  and,  of  coiirse,  the 
finishing  tool  had  no  chance  to  even  up  this  inaccuracy.  Thus 
tlie  "improvement"  fell  through  and  Bill  was  glad  to  find  tliat 
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Fig.  4.    Method  of  Holding  the  Work  for  Drilling  and  Tapping 

another  cut  across  saved  the  casting.  In  the  future.  Bill  was 
always  very  careful  to  try  things  before  he  chased  around 
saying  what  he  was  "going  to  do."  The  roughing  and  finish- 
ing cuts  and  changing  took  eleven  minutes. 

Next,  there  were  the  bosses  to  be  faced  to  the  right  thick- 
ness In  relation  to  the  sides.  This  time  the  work  was  driven 
tightly  on  the  mandrel  and  the  two  tool-holders  provided  with 
tools  ground  what  Bill  termed  "right-  and  left-hand  parting." 
which  came  as  near  as  anyone  could  suggest;  these  were  set 
oversize  for  roughing,  and  one  of  the  tool-holders  so  twisted 
that  when  the  body  of  the  tool  nearly  touched  the  finished  side 
of  the  job  it  would  leave  nearly  one  thirty-second  of  stock 
to  be  removed  in  finishing;  of  course  both  tools  were  set  to 
reach  the  mandrel  simultaneously.  When  once  set  up,  it 
proved  a  very  quick  method,  as  four  minutes  each,  including 
changing,  was  the  average  time.  Bill  supposed  that  the 
bosses  would  have  the  finishing  cut  taken  In  the  same  w-ay, 
but  Mr.  Steeiworth  said  that  for  this  job  it  would  be  better 
to  finish  them  on  the  drill  press.  Here  the  table  was  nicely 
cleaned  and  two  parallels  clamped  on  It  so  the  work  could 
lie  on  Its  finished  sides  and  be  clear  of  the  table.  A  counter- 
bore  was  put  in  the  chuck  and  the  stop  collar  set  so  as  to  face 
the  boss  to  the  exact  height.  Bill  was  instructed  to  let  the 
counterbore  make  two  or  three  revolutions  after  the  collar 
reached  the  stop  so  as  to  p-ut  a  nice  bright  finish  on  the  boss, 
but  not  to  leave  it  running  longer  than  that,  as  It  would 
tend  to  dull  the  cutting  edges.  By  having  the  box  ot  un- 
finished pieces  on  the  left  and  moving  from  left  to  right,  Bill 
was  able  to  change  and  face  at  the  rate  of  one  per  minute,  or 
two  minutes  for  the  two  bosses. 

Next  there  was  a  hole  to  drill  and  tap.  For  this  Mr.  Steel- 
worth  picked  up  a  three-jaw  lathe  chuck  which  he  placed  on 
the  drill  press  table.  In  this  he  clamped  the  casting  so  that 
the  hole  to  be  tapped  would  come  about  central  with  the  hole 
through  the  chuck  body,  which  was  carefully  located  under 
the  center  of  the  drill  chuck  and  clamped  there.  Then  he 
took  an  old  broken  drill  stub  which  he  carefully  ground  and 
also  thinned  the  point,  there  being  enough  twist  left  to  get 
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the  chips  out  before  the  drill  went  through.  This  was  placed 
in  the  drill  chuck,  and  the  drill  press  head  moved  down  until 
the  drill  could  only  be  lifted  high  enough  to  clear  the  work 
when  it  was  changed.  While  this  was  being  done,  Mr.  Steel- 
worth  had  set  Jimmie  at  work  to  roughly  grind  the  castings 
where  the  drill  would  enter,  as  the  place  could  be  easily 
reached  by  the  emery  wheel.  Mr.  Steelworth  said  it  was 
Tjctter  to  grind  off  the  scale  in  this  case  than  to  have  to  grind 
the  drill  too  frequently;  besides  it  would  allow  the  drilling  to 
be  done  at  a  much  higher  speed  than  if  it  had  to  drill  through 
the  scale  first,  and  it  would  not  pay  to  keep  changing  the 
speed  on  this  short  hole.  Jimmie  ground  four  per  minute 
and  Bill  drilled  them  at  one  per  minute,  using  the  power  feed 
which  Mr.  Steelworth  insisted  upon,  not  because  it  was  quicker, 
but  because  it  was  sure  to  keep  the  drill  under  a  good  cut 
all  the  time,  and  not  let  It  scrape  round  without  cutting  and 
grind  off  the  edge. 

The  superintendent  came  along  at  this  time  and  nearly  had 
a  fit  when  he  saw  the  drilling  layout;  he  politely  asked  Mr. 
Steelworth  what  was  the  matter  with  the  drilling  jig  he  had 
had  specially  made  for  this  operation  and  which  cost  over 
$50.00.  Mr.  Steelworth  said  that  there  were  three  things 
about  it  that  made  it  an  unprofitable  tool;  first,  the  hinged 
•cover  was  tightened  by  two  swing  bolts  with  wing  nuts  which 
meant  six  actions  in  changing  pieces,  and  the  drill  had  to  be 
raised  nearly  a  foot  more  than  necessary  to  let  the  lid  open  up 
or  else  the  jig  had  to  be  pulled  to  one  side  and  then  located 
again;  second,  the  casting  was  located  on  the  bottom  of  the 
jig.  and  while  there  was  a  fairly  large  opening  in  the  base  it 
was  not  large  enough  for  all  th^  chips,  and  they  would  get 
•onto  the  locating  surface  when  the  job  was  changed;  thus  the 
man  would  have  to  be  constantly  cleaning  the  jig  which  would 
use  up  quite  a  little  time;  and  third,  the  jig  was  absolutely 
unnecessary,  anyhow,  as  the  three-jaw  lathe  chuck  located  and 
held  this  particular  piece  better  than  any  jig.  and  it  was  only 
necessary  to  swing  the  wrench  handle  one-third  turn  to  open 
the  jaws  enough  to  release  the  job,  which  meant  only  two 
•short  actions  to  change  jobs.  The  very  construction  of  the 
three-jaw  chuck  meant  freedom  from  chips  and  chip  troubles; 
the  drill  did  not  need  to  be  raised  much  over  an  Inch  to 
•change  jobs;  and  the  stub  drill  and  close  drill  head  meant 
that  the  hole  would  be  drilled  well  within  the  requirements  of 
the  work.  The  superintendent  passed  along  and  thought  that 
perhaps  after  all  the  jig  and  fixture  craze  is  in  many  instances 
•overdone. 

Bill  told  Mr.  Steelworth  that  they  had  always  tapped  the 
hole  by  hand,  as  it  did  not  take  long  to  catch  the  piece  in  the 
vise  and  run  the  tap  through,  and  it  saved  the  time  for  clamp- 
ing in  the  jig,  the  broken  taps,  and  backing  the  tap  out.  He 
also  wished  to  point  out  that  the  wrong  size  drill  had  been 
used  for  the  hole;  w'hy,  it  was  almost  a  thirty-second  larger 
than  the  size  called  for  in  the  table,  and  he  pointed  out  the 
"diameter  at  root  of  thread"  in  his  pocket-book.  This  seemed 
to  squelch  Mr.  Steelworth,  for  he  meekly  asked  for  the  tap 
and  a  socket  wrench  to  loosely  fit  it.  Bill  knew  he  meant 
"tap  wrench,"  but  he  brought  a  "socket"  and  grinned  as  he 
waited  around.  Mr.  Steelworth  certainly  was  completely 
tangled  up  by  now,  for  instead  of  putting  the  work  in  the 
vise  he  put  the  socket  wrench  there,  and  then,  apparently  not 
knowing  what  to  do.  he  picked  up  a  hack-saw  and  deliberately 
sawed  the  "socket"  off.  He  then  put  this  in  the  drill  chuck, 
and.  slowing  the  drill  press  down,  he  put  the  tap  in  the  square 
hole  and  held  it  there  while  he  brought  the  drill  head  down 
and  followed  the  tap  right  through  the  casting  that  had  been 
left  in  the  lathe  chuck.  Just  before  it  dropped  through  the 
hole,  he  placed  his  hand  under  the  table  and  caught  it.  One 
minute  each  was  ample  time  for  tapping,  and  Bill  never  men- 
tioned hand  tapping  again.  The  pieces  were  now  finished,  the 
actual  working  time  on  each  being  twenty-eight  and  a  quar- 
ter minutes.  Mr.  Steelworth  asked  Bill  if  he  could  keep  on 
making  them  at  this  rate,  and  Bill  said  if  things  went  along 
as  smooth  as  they  had  that  afternoon  he  was  sure  he  could, 
but  he  never  knew  a  set  of  castings  to  be  cast  so  near,  ma- 
chine so  easy,  and  work  along  with  so  little  trouble  as  this  lot. 
Mr.  Steelworth  said  he  did  not  think  there  would  be  any  more 
trouble  with  hard  or  sandy  castings;  however,  he  made  the 
time  rate  thirty-five  minutes  each,  which  enabled  Bill  to  earn 


more  money  in  the  next  eighteen  months  than  he  ever  had 
before. 

The  boss  and  the  superintendent  were  both  in  the  private 
oflBce  waiting,  for  it  was  now  nearly  an  hour  after  quitting 
time.  The  superintendent  had  told  the  boss  the  surprising 
news  that  ten  castings  had  been  put  through  that  afternoon, 
and  how  he  had  secretly  taken  one  and  carefully  measured  it 
up  and  found  it  extremely  accurate,  and  nicely  finished.  When 
Mr.  Steelworth  came  in,  he  was  received  with  a  smile.  The 
boss  spoke  first: 

"How  long  do  you  find  it  will  take  to  machine  those  cast- 
ings?" 

"Your  man  Bill  will  gladly  take  them  on  piecework  at  thirty- 
five  minutes  each." 

"I  am  real  glad  to  hear  that,  as  it  will  change  thousands 
of  dollars  loss  into  thousands  of  dollars  profit.  But  Bill  must 
have  had  a  great  change  of  ideas  this  afternoon,  for  this 
morning  he  said  no  man  could  make  them  under  two  hours 
each." 

"Well  I  should  say  Bill  was  right  when  working  under  the 
handicap  that  he  has  been." 

"Mr.  Steelworth,  you  would  do  myself  and  my  superintend- 
ent a  great  favor  if  you  will  explain  what  you  found  wrong 
with  our  method  of  getting  those  castings  machined,  for  it 
seemed  to  us  to  he  the  only  right  way.  and  surely  our  method 
of  finishing  each  is  standard  practice." 

"I  know  nothing  about  'standard  practice.'  The  failure 
with  your  method  was  that  not  enough  attention  had  been 
given  to  details — the  little  things.  The  castings  were  made 
from  wooden  patterns  with  loose  bosses,  the  patterns  had 
warped,  loosened  up  a  little  at  the  joints,  and  the  loose  bosses 
kept  getting  sand  under  them  with  the  result  that  the  cast- 
ings were  crooked  and  had  tilted  bosses.  The  chuck  jaws 
wculd  always  pull  the  boss  straight  and  throw  the  edge  of  the 
casting  out,  so  the  man  had  to  put  wedge  pieces  under  half 
the  bosses  to  make  the  casting  run  nearly  true.  Then  the 
molds  were  faced,  and  while  the  castings  were  good  looking, 
they  had  a  chilled  scale  that  took  the  edge  off  the  tool  in  one 
cut,  even  running  at  the  lowest  speed.  Then  the  man  had  to 
carefully  caliper  to  get  the  sizes;  all  this  measurement  had 
to  be  repeated  for  each  piece,  as  he  changed  tools  every  time. 
Besides  this,  he  fetched  the  castings  from  the  'pile'  four  or 
five  at  a  time,  which  meant  many  trips;  he  kept  them  on  the 
floor  near  the  lathe  and  had  to  stoop  to  pick  up  each  one; 
every  one  as  it  was  finished  on  the  lathe  was  carried  over  to 
the  drill  press  and  placed  on  the  floor  near  it.  The  lathe 
tools  were  placed  on  the  lathe  tool  stand  and  mixed  with  the 
others,  thus  taking  a  little  extra  time  to  pick  them  out  again, 
the  drilling  was  done  onto  the  hard  scale,  the  drill  was  too 
small  for  tapping  in  cast  iron,  and  the  tapping  was  done  by 
hand,  it  being  necessary  to  change  the  taps  in  tapping  on  ac- 
count of  the  small  hole;  in  fact  it  was  a  minute  here,  a  few 
seconds  there,  and  a  continual  waste  of  time  throughout  the 
whole  operation.  This  combined  with  the  attempt  to  apply 
turret  lathe  methods  to  a  common  engine  lathe  on  a  job  that 
was  not  suitable,  all  helped  to  consume  over  two  hours  on  a 
half-hour  job.  All  I  have  done  has  been  to  attend  to  the  little 
details  that  often  seem  to  be  too  small  to  be  worth  paying 
any  attention  to." 

Both  the  boss  and  the  superintendent  said  it  was  absurdly 
simple,  but  it  had  never  been  so  thoroughly  brought  home  to 
them  before  that  the  minute  here,  the  second  there,  the  short 
trips  across  the  shop  for  wrenches  and  the  "hunting"  for 
tools  made  all  the  difference  between  success  and  failure. 
They  were  extremely  grateful  to  Mr.  Steelworth  and  the  boss 
never  asked  him  how  much  his  servi(?es  were  but  passed  him 
a  check  that  was  over  twice  the  amount  he  intended  to  ask. 

*  *  * 
The  progress  of  aeronautics  is  indicated  by  the  fact  that 
the  aviation  department  of  the  Motor  Supply  Co.,  Ltd.,  of 
London,  England,  has  published  a  catalogue  of  aeroplanes 
containing  full  description  and  prices.  The  Bleriot  mono- 
plane can  be  had  for  about  $2,500,  and  a  Farman  biplane  for 
from  $4,200  to  $5,500,  the  price  varying  considerably  accord- 
ing to  the  engines  provided.  The  Santos-Dumont  monoplane 
may  be  bought  for  a  mere  $1,500,  while  the  Wright  machine 
commands  a  price  of  from  $5,500  to  $6,000. 
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A  FORMED  TOOL  POST  AND  A  RECESSING 
TOOL  FOR  SCREW  MACHINE  WORK 

III  I'igs.  1  and  2  are  shown  a  couple  of  screw  machine  tools 
whiih  have  been  t'ound  to  be  very  convenient  in  screw  machine 
work  by  the  Colburn  Machine  Tool  Co.,  of  Franklin,  Pa. 

The  first  of  these  is  a  recessing  tool  of  simple  but  rigid  con- 
struction. The  body  of  the  tool  comprises  a  shanlt,  fitting  the 
hole  in  the  turret,  and  a  head  having  a  Tslot  milled  through 
it.  to  form  ways  for  the  slide  carrying  the  boring  tool  which 
is  to  do  tlie  recessing.  This  slide  is  operated  through  a  small 
movement  by  means  of  the  handle  shown.  The  handle  is 
screwed  into  a  plunger  fitting  a  hole  in  the  shank,  and  having 
an  eccentric  diameter  at  its  outer  end  fitting  a  cross-slot  in  the 
tool-slide.     By  this  means  the  rocking  of  the  handle  gives  the 


Fig   1.    A  Convenient  Recessing  Tool  for  Scre'W  Machine  "Work 

■desired  movement  to  the  tool.  To  limit  this  movement  in  the 
■outward  direction,  to  give  a  desired  depth  of  recess,  a  slotted 
circular  stop  is  provided,  adjustably  clamped  to  the  side  of  the 
shank,  as  shown,  for  the  handle  to  strike  against.  By  adjust- 
ing this  up  or  down,  the  depth  of  recess  is  changed  to  suit. 

The  T-slot  in  the  head  for  the  tool-block  is  strengthened  by 
■screws  passing  through  from  one  side  to  the  other,  one  of 
which  can  be  seen  at  the  front.  Two  holes  are  provided  for 
the  boring  tool  with  which  the  recessing  is  done,  thus  increas- 
ing the  diameter  range  of  the  device;  this  range  is  for  diam- 
■eters  from  0  to  2%  inches.     The  tool  is  held  in  place  in  the 


operated  close  up  to  the  face  of  the  chuck,  as  It  is  of  the  open- 
faced  type. 

The  shank  of  the  formed  tool  Is  set  on  a  circular  rocker,  as 
shown,  of  a  type  similar  to  that  used  fur  the  ordinary  tool- 
post.  The  strap  by  which  it  is  clamped  is  bent  down  at  the 
rear  end  to  rest  on  the  bottom  of  the  tool-block.  The  bearing 
at  this  point  is  also  circular,  on  a  radius  struck  from  the  same 
center  line  as  that  of  the  reciter  under  the  tool.  Furthermore, 
the  rectangular  washer  used  under  the  nut  on  the  clamping 
bolt,  for  drawing  down  the  strap  against  the  tool,  is  seated  in 
a  similar  cylindrical  surface  in  the  top  of  the  strap,  turned 
out  to  a  radius  from  the  same  center  line.  It  will  thus  be 
seen  that,  by  loosening  the  clamping  nut  slightly,  the  tool 
rocker  and  strap  may  all  be  swung  one  way  or  the  other, 
to  raise  or  lower  the  point  of  the  tool,  without  disturbing  their 
bearings  on  the  tool-block,  or  the  bearing  of  the  washer  on 

the  top  of  the  strap. 

*     *     * 

SIMPLE  METHOD  OF  DRAWING  AN  ELLIPSE 
In  the  February  24  issue  of  the  Engineering  News,  Mr.  G.  W. 
Colles  gives  a  method  for  drawing  ellipses  which  is  very  sim- 
ple and  convenient,  and  which,  therefore,  will  undoubtedly 
be  of  interest  to  draftsmen  and  designers  in  general.  Most 
methods  only  give  points  upon  the  curve,  ignoring  the  fact 
that  the  direction  of  the  curve  at  the  point  is  fully  as  im- 
portant as  the  point  itself.  The  present  method  is  based  on 
the  fact  that  every  ellipse  may  be  considered  a  strained  cir- 
cle, that  is,  one  which  is  distorted  in  one  or  two  directions 
proportionately  at  all  points.     The  accompanying  illustration 


Pig-  2.    Separate  Blade  Formed  Tool,  with  Open  Faced.  Rocking  Holder 

socket  by  the  set-screw  shown,  which  is  screwed  into  the  other 
end  of  the  tool-block  when  the  other  hole  is  used. 

In  Fig.  2  Is  shown  a  formed  tool  and  holder  of  considerable 
intcirest.  This  firm  follows  the  practice,  on  ordinary  work,  of 
making  formed  tools  for  use  in  the  screw  machine  out  of  com- 
paratively thill  plates  of  tool  steel,  screwed  onto  a  soft  steel 
holder  or  shank.  This  method  greatly  reduces  the  amount  of 
costly  tool  steel  used.  It  is  also  quicker  and  easier  to  produce 
the  desired  outline  on  a  thin  blade,  than  it  is  on  the  end  of 
a  large  tool-block  of  solid  stock. 

The  formed  tool-holder  permits  rocking  the  tool-blade  up  or 
down  to  get  the  proper  center  distance,  and  in  addition  has 
the  advantage   of   licikling  it   in   such   a  way   that   it   may  be 


A  Simple  and  Convenient  Method  of  Drawing  an  Ellipse 

shows  the  method  applied.  Lines  aoa  and  6ob  are  the  axes, 
intersecting  at  o.  Upon  these  construct  the  rectangle  cccc 
within  which  the  ellipse  is  to  be  inscribed.  Draw  the  diag- 
onals cc.  Draw  ox  at  45  degrees  to  axis  aa,  making  it  equal 
to  ao,  and  drop  a  line  xd  perpendicular  to  the  axis  aoci,  inter- 
secting oc  at  d,  which  is  a  point  upon  the  ellipse,  and  the  tan- 
gent edf  is  drawn  parallel  to  coc.  In  small  ellipses,  the  three 
points  and  tangent  on  each  quadrant  will  be  sufficient  to  en- 
able the  ellipse  to  be  constructed  satisfactorily,  but  for  greater 
exactness  bisect  ae  and  ed  at  fir  and  h,  and  df  and  /&  at  i  and  .; : 
then  the  lines  gh  and  ij  will  be  tangent  to  the  ellipse,  and  will 
practically  draw  the  curve,  but  if  this  is  still  insufficient  we 
may  bisect  gh  at  fc  and  ij  at  m  and  again  bisect  ag.  gk.  kh, 
hd,  di,  im,  mj  and  jft,  joining  the  points  of  bisection  to  give 
further  tangents  to  the  curve. 

*  *  • 
According  to  a  report  from  Consul  Albert  Halstead  of 
Birmingham,  a  patent  for  improvements  in  typewriting 
machines  owned  by  the  Yost  Writing  Machine  Co.,  of  New 
York,  has  been  revoked  under  the  new  British  patents  law. 
Not  only  was  the  patent  revoked,  but  the  company  was 
ordered  to  pay  the  cost  of  the  British  applicant  for  the  revo- 
cation, this  cost  amounting  to  more  than  $150.  Under  these 
conditions  it  is  advisable  for  inventors  and  firms  contem- 
plating to  secure  patents  in  Great  Britain  when  they  do  not 
intend  to  manufacture  in  that  country,  either  to  refrain  from 
obtaining  patents,  or  to  be  sure  to  confer  the  riglils  of  manu- 
facture upon  some  firm  which  will  manufacture  the  articles 
In  the   United  Kingdom. 
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MONTHLIES 

More  than  seventy-five  per  cent  of  the  readers  In  the  ma- 
chinery industry  in  this  country  are  readers  of  monthlies. 
The  published  figures  of  the  two  leading  journals  in  that 
industry  show  their  aggi-egate  domestic  circulation  to  be 
about  56,000,  of  which  some  43,000  is  monthly;  and  these  fig- 
ures do  not  take  into  account  the  circulation  of  the  other 
monthlies. 

There  must  be  a  reason  for  this  preponderance  in  favor  of 
the  monthly,  and  the  reason  is  that  the  great  majority  of  me- 
chanical readers  obtain  all  the  current  information  they  have 
time  to  digest,  in  a  monthly  at  the  minimum  cost  and  in  the 
most  convenient  form. 

These  figures  are  not  used  to  boost  Machineet  any  more 
than  the  four  other  monthlies;  nor  to  disparage  the  weeklies. 
Both  are  valuable,  both  are  needed;  the  weekly  for  the  com- 
mercial end  of  the  business  where  the  news  and  markets  are 
required,  the  monthly  for  the  mechanical  end  where  practical 
information  is  essential — and  everyone  knows  that  such  mat- 
ter does  not  lose  value  by  being  published  monthly. 

*     *     * 

FURNISH  PLENTY  OF  CLAMPING  DEVICES 

Too  much  time  is  lost  in  the  average  machine  shop  "hunt- 
ing" for  suitable  clamps,  straps  and  screw-jacks,  for  fastening 
work  to  the  faceplate  of  a  lathe  or  the  table  of  a  planer  or 
shaper.  Unfortunately  many  superintendents  have  not  yet  real- 
ized the  necessity  for  providing  an  adequate  supply  of  these 
devices,  which,  though  simple,  are  of  the  highest  importance 
in  turning  out  first-class  work.  In  the  interest  of  economy 
every  shop  should  be  equipped  with  a  complete  collection  of 
such  devices;  a  convenient  central  place  should  be  provided 
for  keeping  them,  and  each  man  should  be  required  to  return 
them  to  that  place  after  use.  On  many  classes  of  work  more 
time  is  lost  trying  to  find  suitable  tools  of  this  kind  than  is 
used  in  the  actual  performance  of  the  machine  work;  and  on 
account  of  inferior  clamping  and  supporting  devices,  the  work 
itself  is  often  not  as  satisfactory  when  completed  as  it  would 
have  been  if  proper  clamping  facilities  had  been  provided. 


VARIATION  IN  GAS  ENGINE  EFFICIENCY 

Xo  doubt  the  article  on  the  location  of  the  gas  engine  ig- 
niter by  Mr.  Miller  in  the  April  number  was  read  with  inter- 
est— and  some  disappointment  by  those  who  expected  to 
obtain  definite  information  on  this  important  subject.  They 
learned,  however — if  not  already  aware  of  it — that  the  loca- 
tion of  the  igniter  depends  on  a  number  of  variable  factors, 
and  under  common  conditions  no  definite  rule  can  be  laid 
down  for  its  location  which  will  give  the  maximum  eiBciency 
for  a  certain  type  of  engine.  In  fact  it  appears  that  the  posi- 
tion of  the  igniter  may  often  be  varied  in  individual  engines 
with  resulting  increase  or  decrease  of  efficiency.  It  also  ap- 
pears from  our  correspondence  with  the  author  that  the  horse- 
power developed  by  two  engines  of  the  same  bore  and  stroke 
may  vary  considerably ;  for  example,  a  nominal,  twenty-horse- 
power model  developed  from  17  to  22  horsepower  in  individual 
engines.  The  reason  for  this  variation,  according  to  a  state- 
ment received  from  the  author,  is  the  position  of  the  inlet 
valve,  shape  of  inlet  valve,  size  of  cored  passage  at  inlet 
valve,  and  particularly  the  shape  of  cored  passages.  All 
these  factors  affect  the  flow  of  the  incoming  charge.  The  au- 
thor writes: 

We  were  building  gasoline  engines  in  a  certain  shop,  8 
Inches  cylinder  bore,  16  inches  stroke.  One  of  these  engines 
under  brake  test  developed  nearly  17  horsepower,  while  an- 
other made  from  the  same  drawings  and  patterns,  exactly 
alike  in  all  details,  developed  nearly  22  horsepower.  These 
engines  generally  varied  from  19  to  21  horsepower.  A  change 
in  the  position  of  the  igniter  on  one  of  these  engines  resulted 
in  its  developing  24.4  horsepower.  I  claim  from  experience 
gained  in  building  hundreds  of  these  engines  that  the  varia- 
tion in  horsepower  is  directly  traceable  to  the  cored  passages 
of  these  engines. 

If  this  experience  proves  anything,  it  shows  conclusively 
the  need  of  a  reform  in  certain  practices  in  gas  engine  con- 
struction. It  shows  the  need  of  standardizing  all  parts  and 
securing  uniformity  in  sizes  of  passages.  Perhaps  this  means 
more  machine  work  and  greater  cost  of  construction,  but  sure- 
ly such  great  variations  in  power  and  efficiency  are  not  allow- 
able in  good  practice.  No  doubt  much  of  the  inefiiciency  of  gas 
engine  performance,  and  resulting  dissatisfaction,  has  been 
caused  by  variations  in  castings  that  were  assembled  with  no 
machine  work  done  where  it  ought  to  have  been  done,  if  the 
highest  efiiciency  and  uniform  power  rating  were  to  be  secured. 


THE  USE   OF  THE  SECANT 

There  are  eight  regularly  named  trigonometrical  functions, 
of  which  four  (the  sine,  cosine,  tangent  and  cotangent),  are 
by  far  the  most  extensively  used.  In  this  country,  however, 
we  make  considerable  use  of  another  pair  of  functions,  the 
secant  and  cosecant.  The  secant  is,  of  course,  the  reciprocal 
of  the  cosine.  Tables  for  these  functions  are  commonly  given 
and  are  in  everyday  use  here  in  America.  In  Europe  the 
student  is  taught  what  they  are,  but  no  tables  of  secants  and 
cosecants  are  published,  and  practical  use  is  never  made  of 
them. 

The  reason  for  the  difference  in  practice  is  probably  a  deep- 
seated  one.  The  secant  is  useful  in  that  it  avoids,  in  number- 
less instances,  the  division  of  a  simple  integral  number  by  an 
unwieldy  decimal,  permitting,  instead,  the  simpler  multiplica- 
tion of  the  decimal  by  an  integer.  This  refers,  of  course,  ta 
the  use  of  natural  functions  only.  With  logarithmic  functions 
there  Is  not  the  same  difference  in  favor  of  the  secant,  so  the 
person  who  uses  logarithms  has  no  use  for  it.  There  are 
thousands  of  common  everyday  American  mechanics  using 
natural  functions  who  have  gone  no  further  in  their  studies. 
For  these  thousands,  tables  of  secants  have  been  prepared, 
and  rules  and  formulas  printed  which  call  for  the  use  of  these 
tables. 

In  European  countries,  on  the  other  hand,  the  common 
everyday  workman  knows  little,  and  cares  less,  about  trigo- 
nometry. It  is  studied  by  comparatively  few  except  those  in  the 
schools  who  take  courses  which  include  trigonometry,  loga- 
rithms, and  mathematical  branches  even  more  advanced.  It  is, 
therefore,  on  the  whole  a  hopeful  sign  that  the  secant  survives 
among  us,  when  it  has  become  in  Europe  of  little  more  use 
than  the  vermiform  appendix. 
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THE  CANCELLATION  OP  MACHINE  TOOL 
ORDERS 

A  subjeft  which  vitally  coiui'riis  evory  nmchlno  tool  builder 
—  tho  cancollntion  of  oiiiors  without  foi-t'cit — is  to  bo  discussed 
at  tho  coniiiiK  convention  of  the  National  Machine  Tool  lUilld- 
ers'  Association  at  Itochester,  N.  Y.  The  difliculties  of  (lis 
continuing  this  |)ractico  are  obviotis,  and  while  it  is  doubtful 
if  the  discussion  results  in  a  practicalile  method  of  correctiuK 
llie  abuse,  it  will  serve  to  focus  the  general  attention  of  manu- 
facturers on  a  i)ractice  wliich  is  not  tolerated  in  any  other 
industry,  and  it  may  result  in  some  moditications  of  the  pres- 
ent custom  which  will  help  the  situation.  Machine  tool  build- 
ers usually  enjoy  cordial  relations  with  their  customers  and 
nu)stof  them  will  hesitate  to  adopt  rigid  conditions  of  sale  that 
will  offend  good  friends,  and  which  if  rigidly  adhered  to  will 
allow  many  sales  to  pass  to  competitors  wlio  are  not  so  scrupu- 
lous. But  the  i)ractice  of  accepting  orders  from  dealers  and 
users  for  machines  to  be  delivered  several  months  ahead  is 
often  a  sort  of  gamble  in  which  all  the  risks  are  assumed  by 
the  manufacturer;  because  if  any  sudden  drop  in  business 
takes  place  the  dealers  have  little  hesitation  in  cancelling  the 
orders  and  throwing  all  the  loss  on  the  manufacturer;  and 
the  buyer  is  not  always  to  blame,  because  he  often  simply 
acc<'pts  the  terms  urged  on  him  by  the  salesman. 

When  orders  are  i)!aced  for  machine  tools  they  call  for 
money  to  be  invested  in  material,  sometimes  for  equipment  to 
be  purchased,  for  the  organization  to  be  kept  up  to  a  certain 
strength  and  for  outlay  in  various  directions  to  make  deliv- 
eries as  promised;  and  the  cancellation  of  such  orders  should 
be  penalized  in  some  reasonable  proportion  to  the  value  of 
the  machines.  Machine  tool  builders  who  order  pig  iron  for 
castings  must  take  the  iron  no  matter  what  changes  have 
taken  place  in  manufacturing  conditions  or  in  price  in  the  in- 
terval before  delivery.  No  cancellations  are  permitted;  and 
so  far  as  practicable  buyers  of  machinery  should  be  held  to 

similar  terms. 

*     *     * 

INDUSTRIAL  EDUCATION  AND  THE 
SALES  DEPARTMENT 

Few  people  in  the  selling  department  realize  the  importance 
to  them  of  industrial  education.  It  doesn't  attract  them  be- 
cause it  apparently  doesn't  touch  their  work;  but  they  forget 
that  mechanical  ability  in  the  men  who  construct  the  ma- 
chines is  as  necessary  to  their  sale  as  the  foundation  is  to  the 
building  in  which  the  selling  department  has  an  office.  Imag- 
ine one  selling  organization  representing  a  concern  whose 
product  is  turned  out  by  mechanics  of  the  highest  skill;  and 
another  representing  a  plant  manned  by  "floaters"  and  half- 
educated  machinists,  with  a  superintendent  and  foreman  of 
the  same  character. 

Which  organization  would  yuu  prefer  to  represent,  and 
why? 

Perhaps  you,  who  read  this,  are  one  of  the  big  manufactur- 
ers who  have  given  time  and  money  to  improving  conditions 
which  every  thinking  man  sees  will  determine  the  future  of 
our  machinery  industry;  perhaps  you  are  in  the  selling  end 
of  the  business  with  only  a  slight  interest  in  the  manufactur- 
ing part.  We  say  to  you  that  whether  you  occupy  a  leading 
or  a  minor  position,  your  future  is  linked  with  the  prosperity 
of  the  machinery  industry,  and  that  is  based  on  the  mechani- 
cal ability  of  the  workmen. 

The  reading  of  a  good  mechanical  journal  is  an  essential 
part  of  a  mechanical  education;  but  that  isn't  enough,  and 
Machinery  for  several  years  has  been  building  up  a  system 
for  supplying  inexi)ensive,  but  practical  and  authentic,  ma- 
terial to  mechanics  who  seek  to  educate  themselves,  and  as  a 
help  to  the  various  agencies  which  are  pushing  industrial  edu- 
cation. We  have  at  present  about  $60,000  worth  of  such  ma- 
terial, and  during  the  past  year  have  sent  out  over  2,000,000 
pieces  of  printed  matter  of  an  educational  character.  There 
are  nearly  500,000  more-or-less  skilled  men  connected  with  the 
machinery  industry,  and  it  takes  a  lot  of  material,  systemati- 
cally distributed,  to  reach  them  all,  even  occasionally.  If  you 
are  taking  no  part  in  the  work  for  industrial  education,  write 
us  and  we  will  suggest  how  you  can  help. 

This  isn't  a  money-making  proposition, 


MACHINING  A   GRINDER  COLUMN  AND  KNEE 

[ly    Kl'IIAN    VIAl,!.- 

In  the  muniiriictur(!  of  a  universal  grinder,  the  Thompson 
(irinder  Co.,  Siiringlield,  Ohio,  uses  several  interesting  jigs 
and  llxtures.  The  <:ent(^r  columns,  the  shape  of  which  is 
shown  in  Fig.  1,  are  first  strapped,  small  end  down,  to  an 
angle-plate  on  a  boring  mill  and  the  large  end  is  counter- 
bored  as  at  ^  ;  the  casting  is  then  reversed  and  set  over  a  cen- 
tering base-plug  on  the  boring  mill  table,  and  the  center 
hole  H  is  bored  out.  From  here  the  casting  goes  to  a  Posdick 
radial  drill.  Fig.  3,  where  the  two  large  holes  in  the  base,  one 
of  which  is  for  the  elevating  screw,  are  drilled  and  reamed. 
The  jig  used  is  shown  more  idainly  in  Fig.  4.  The  casting  is 
centered  by  the  counterbored  base  which  fits  over  the  turned 
bosses  on  the  jig  spider. 

The  planing  fixture  used  to  hold  the  column  while  finish- 
ing the  V's,  is  as  simple,  yet  as  complete  and  mechanically 


correct,  as  it  Is  possible  to  make  it.  The  casting  itself  is 
placed  on  what  is  practically  a  mandrel,  consisting  of  part  A 
(Fig.  2),  which  passes  through  the  bored  center  hole  of  the 
column,  and  a  flange  B,  turned  to  fit  the  counterbore  in  the 
base  of  the  column.  The  whole  fixture  is  mounted  on  two  V's 
and  a  base,  and  is  so  arranged  as  to  be  easily  indexed  and 
locked  in  the  desired  position.  The  casting  is  located  on  the 
mandrel  In  the  correct  position  relative  to  the  index  holes  in 
the  flange,  by  means  of  the  plug  D,  which  enters  the  reamed 
elevating  screw  hole,  previously   mentioned.     The   first   posi- 


•  Fig.  2.     Fixture  used  for  Planing  Va  on  Column 

tion  of  the  casting  is  shown  in  Fig.  5,  where  it  is  ready  to 
have  the  flat  sides  of  the  V's  planed.  After  this  operation  the 
jig  is  indexed,  as  in  Fig.  (!,  by  using  the  pin  A;  the  other  side 
of  one  V  is  then  planed,  after  which  the  jig  is  indexed  to  the 
opposite  position  and  the  other  V  finished. 

There  are  many  advantages  in  a  fixture  of  this  kind,  not 
the  least  of  which  is  the  ease  with  which  the  different  planing 
positions  are  obtained,  and  the  proper  relation  of  the  V's  to 
the  center  of  the  column. 

The  knees  fitting  the  columns  are  planed  in  gangs,  using 
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the  jacks  shown  at  A,  Fig.  7.  The  first  position  of  the  knee 
is  shown  at  B.  After  the  dovetail  ways  are  finished,  they  are 
used  to  locate  the  casting  on  the  special  angle-plate  A,  Fig.  8, 
and  the  pads  B  and  C  are  finished. 

*  *  • 
OLD  TAPER  TURNING  ATTACHMENT 

A.  J.  Leatherman,  21  College  St.,  Dayton,  Ohio,  has  sent  us  a 


granted  to  Mr.  White  for  the  invention  May  21,  1850.  The  at- 
tachment consisted  of  a  guide  bar  mounted  on  the  lathe  bed 
top  in  front.  This  guide  bar  was  adjustable  to  vary  the  angle 
of  taper,  and  had  a  rack  cut  on  the  front  surface.  Just  how  it 
controlled  the  action  of  the  cross-slide  is  not  clearly  shown  in 
the  illustration  and  description,  but  apparently  the  cross-slide 
was  shifted  with  the  bar,  which,  of  course,  would  throw  it  out 


Fig.  3.    First  Drilling  Operation  on  Column 


Fig.  4.    Jig  used  for  Drilling  Column 


Fig.  5.     First  Planing  Position  of  Column 


Fig.  6.    Second  Planing  Position 


Fig.  7.    First  Position  ot  Knees  on  Planer 


Fig.  8.     Second  Position  of  Knees 


clipping  from  the  Scientific  American.  November  29,  1851,  il-  of  square  with  the  spindle  and  make  it  useless  for  squaring 
lustrating  and  describing  an  engine  lathe,  built  by  J.  D.  White,  up  when  the  lathe  was  set  for  taper  turning.  It  would  be  in- 
Hartford,   Conn.,  having  a  taper  attachment.     A  patent  was       teresting  to  learn  if  one  of  these  lathes  is  still  in  use. 
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ESTABLISHING  A   COMMERCIAL  STANDARD 
FOR  PIPE  FITTINGS* 

By    1''.    W.    UARKOW8I 

Tln'ic  is  lu)  ilo\il)t  that  the  early  attenivits  to  proiliico  sal- 
able Htltiiss.  iiiiUiiii'il  as  they  must  have  been  to  (lie  lUling 
<if  oiilers  lor  a  few  of  the  smaller  sizes,  and  to  be  used  for 
what  would  now  be  considered  low  pressures  only,  were  less 
hampered  by  eompelitlon,  and  the  manufacturer  easily  pro- 
duced goods  which  not  only  satisfied  the  customer,  but  also 
yielded  a  good  profit.  Prices  were  higher,  and  he  was  not 
obliged  to  count  expenses  so  carefully.  Later,  competition 
for  orders,  to  be  obtained  only  at  lower  prices,  reduced  these 
profits;  and  to  save  himself,  the  manufacturer  must  cut  down 
the  cost.  Uecanse  of  the  small  i)roduclion  resulting  from 
reduced  sales,  the  mauufactun^r  did  not  feel  able  to  invest 
more  caiiilal  in  improved  facilities,  thus  reducing  labor  cost, 
so  a  quicker  and  more  effective  metliod  was  readily  found  in 


Fig.5 
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Pig.  1.  l-inch  Tee.  A  Straight  Pitting.  Pig.  2.  1  x  1'2  x  1-inch  Tee.  Old  Style 
Reducing  Tee.  Reducing  on  Run  only.  Pig.  3.  1  x  1/2  x  1-inch  Tee.  New  Style 
Reducing  Tee,  Reducing  on  Run  only.  Fig.  4.  1x1  2-inch  Tee.  A  Reducing  Fit- 
ting. Reducing  on  Branch  only.  Fig.  5,  1  X  1-2x1  2-inch  Tee,  New  Style  Re- 
ducing Tee,  Reducing  on  both  Run  and  Branch.  Pig.  6.  1-inch  Ell,  A  Straight 
Fitting;  sometimes  called  a  Quarter-bend,  Fig.  7.  1x1  2-inch  EU.  Old  Style 
Reducing  Ell.  Fig.  8.  1  x  1,,  2-inch  Ell.  New  Style  Reducing  Ell.  Fig.  9.  1-inch, 
45-degree  Ell.  A  Straight  Fitting;  sometimes  called  an  Eighth-bend.  Fig.  lO. 
1-inch.  221  2  degree  Ell.  A  Straight  Fitting;  sometimes  called  a  Sixteenth-bend. 
Fig,  11.  1-lnch  Cross.  A  Straight  Fitting.  Fig.  12.  1-inch.  45  degree  Wye.  A 
Straight  Pitting.  Fig.  13.  linch  Coupling.  A  Straight  Fitting.  Fig.  14.  1x1,2- 
Inch  Coupling.  A  Reducing  Fitting  ;  commonly  called  a  Reducer.  Fig.  15.  1-mch 
Return  Bend.  A  Straight  Fitting;  called  a  Close  Return  Bend.  Pig.  16.  1-inch 
Return  Bend,     A  Straight  Fitting  ;  called  an  Open  Return  Bend. 

the  reduction  of  weight;  thus  saving  the  profit  by  the  saving 
in  raw  material. 

This  change  in  weight  was  the  more  willingly  made,  be- 
cause it  gave  an  opportunity  to  improve  the  pattern  and  core- 
box;  heretofore,  they  had  been  all  that  could  be  desired,  but 
now  they  were  discovered  to  be  entirely  inadequate.  The  old 
outfit  consisted  of  a  single  pattern  and  a  halt  box,  and  the 
increasing  demand  for  the  goods  made  more  patterns  neces- 
sary; perhaps  enough  loose  patterns  were  made  to  fill  the 
flaslc,  then  the  loose  patterns  were  gated  together  and  a  com- 
plete core-box  was  made;  tbe  gated  pattern  and  the  solid  core 
marking  the  first  step  towards  reducing  the  labor  cost. 

These  gated  patterns.  If  for  fittings  made  up  of  straight 
pipes,  like  tees.  Figs.  1  to  5,  crosses,  Pig.  11,  laterals,  Pig. 
12,  or  couplings,  Figs.  1.3  and  14,  were  usually  made  of  wood; 
if  for  elbows,  Figs.  6  to  10,  or  return  bends,  Figs.  1.5  and  16, 
they  were  made  of  brass.     The  core-box,  first  made  of  wood, 


•See  MAciiiNKiiv,  Novi'iiilji'r.    190S»:   Pino 
tice  In  Tholi-  Miiniifnct>ni>. 
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wus  quickly  worn  out,  and  was  replaci^d  by  one  of  cast  iron, 
cut  by  the  machinist  or  toolmaker  from  the  solid  stock.  The 
metal  pattern-maker's  work,  at  this  time,  was  applicable  only 
(o  soft  metals,  white  metal  and  then  brass.  I>ater  on  the 
boxes  as  well  as  the  patterns  were  cast  from  wood  patterns, 
llrst  In  brass,  when  It  was  found  that  the  brass  boxes  did 
not  retain  their  roundness,  the  ductile  metal  being  quickly 
hammered  out  of  shape  by  the  core-maker,  and  then  in  iron, 
which  was  a  great  improvement;  later  when  the  master  pat- 
terns for  these  boxes  were  successfully  made  of  plaster,  it  was 
thought  no  further  Improvement  could  be  desired.  Here  the 
pattern  improvements  rested  for  some  tinu;  and  the  efforts 
lo  reduce  cost  wore  concentrated  upon  perfecting  the  machines 
I'or  tapping,  and  on  Increasing  the  output. 

Automatic  machines  had  long  been  used  for  the  lapping, 
and  lliey  were  constantly  being  Improved.  When  a  greater 
outimt  was  found  necessary,  additional  machines  were  made, 
in  wliich  were  embodied  the  changes  found  desirable.  The 
first  machine  designed  to  tap  all  sizes  was  necessarily  made 
heavy  enough  for  the  biggest  fitting,  with  two  or  three 
changes  of  speed  to  accommodate  the  various  sizes.  This  was 
further  complicated  by  the  changes  made  to  suit  the  different 
pitches  of  thread,  and  when  the  need  of  more  machines  be- 
came apparent,  one  of  the  first  improvements  suggested  was 
lo  increase  the  output  by  restricting  the  machine  to  fewer 
sizes,  thus  making  its  speed  constant.  It  was  still  found 
necessary  to  provide  for  change  of  pitch;  first,  because  of 
the  constantly  increasing  number  of  reducing  fittings  (some 
idea  of  the  variety  of  sizes  may  be  had  from  the  statement 
that  at  least  one  firm  was  prepared  to  furnish  any  combina- 
tion of  sizes  possible,  from  four-inch  down  to  quarter-inch, 
in  either  tees,  crosses  or  90-degree  elbows)  for  all  of  which 
the  new  machines  must  be  adapted;  and  later  to  suit  the 
different  standards,  the  Briggs,  the  English,  the  fine  Casing 
threads  used  in  oil  and  gas  wells,  and  more  rarely,  fine  threads 
tor  brass  tubing;  some  small  fittings  were  even  tapped  to  fit 
standard  bolt  threads. 

This  change  of  the  machine  to  suit  different  pitches,  was 
very  much  simplified  by  making  the  lead-screw  a  continuation 
of  the  tapping  spindle,  and  removable.  Then  when  a  change 
was  called  for,  a  lead-screw  and  nut,  of  the  desired  pitch, 
could  be  substituted  for  the  regular  Briggs'  standard  screw. 
As  the  machine  reversed  itself  at  a  fixed  point,  no  change  of 
speed  was  necessary  to  accommodate  the  change  of  pitch. 
The  improved  machines  soon  caught  up  witli  the  foundry. 
With  the  old  machines,  the  foundry  had  easily  kept  ahead  of 
the  tapping-room,  and  thus  escaped  all  complaints  based  on 
delay  in  getting  out  orders.  Now  the  tapping-room  proceeded 
to  roll  up  its  sleeves  and  show  the  foundry  how  to  rush  out 
the  goods.  To  increase  the  foundry  output,  further  Improve- 
ments in  pattern  outfit  were  then  found  necessary,  and  how 
this  was  accomplished  may  be  seen  in  what  follows. 

A  one-inch  ell  was  made  from  a  gate  of  eight  brass  patterns 
(see  Fig.  17),  the  molder  putting  out  from  120  to  130  flasks 
per  day;  but  even  with  this  production,  greater  than  ever  be- 
fore, the  firm  was  unable  to  keep  up  with  the  orders,  and  It 
was  suggested  that  this  pattern  be  put  on  a  "squeezer";  this 
was  the  only  form  of  molding  machine  then  in  common  use, 
and  immediately  the  question  came  up  as  to  what  should  be 
done  about  flasks.  Let  it  be  explained  that  the  firm  used  the 
same  kind  of  machines  in  tlie  brass  foundry,  and  had  many 
of  the  patterns — made  of  brass  for  brass  goods — mounted  on 
stripping  plates.  The  flasks  used  in  the  brass  foundry  were 
of  iron,  and  were  Interchangeable  as  regards  dowels;  but  the 
brass  foundry  ran  three  heats  each  day  and  one  man  or  job 
i-equired  .not  more  than  twenty  flasks. 

The  firm  had  already  tried,  without  success,  to  use  snap 
flasks  on  these  molding  machines  (the  writer  does  not  know 
why  it  failed),  and  it  seemed  for  a  time,  as  though  the  use 
of  stripping  plates  in  the  iron  foundry  depended  on  the  cost 
of  the  flasks.  The  one-inch  ell  would  require  not  less  than 
125  flaslcs,  and  we  were  hopeful  of  getting  150  molds  a  day. 
.\s  the  iron  foundry  took  but  one  heat  a  day,  it  would  there 
fore  be  necessary  to  provide  150  flasks,  if  our  expectations 
were  to  be  realized.  Again,  all  the  brass  foundry  patterns 
were  fitted  to  one  of  two  standard  sizes  of  flasks;  as  a  con- 
sequence, the  molder  could  easily  be  changed   from   one  Job 
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to  another,  without  any  change  of  bottom  boards  or  flasks. 
This  arrangement  was  entirely  practicable  for  the  brass  foun- 
dry, with  its  comparatively  small  run  of  sizes  in  the  work 
produced,  but  would  not  be  economical  for  the  iron  foundry, 
with  its  much  greater  variety  of  work  and  sizes,  where  the 
practice  had  been  to  furnish  many  more  sizes  of  (snap) 
flasks — in  fact,  almost  as  many  sizes  as  there  were  patterns. 
While  the  work  might  be  so  arranged  that  the  molder  could 
continue  to  use  the  same  bottom  boards — depth  of  flask,  or 
a  small  variation  only,  of  its  size,  making  this  possible — 
he  was  almost  sure  to  get  a  new  flask  with  the  new  job,  and 
the  question  of  being  able  to  store  so  many  flasks  and  quickly 


Fig.  17.    Metliod  of  Gating  Eight  Brass  Patterns 

change  from  one  size  to  another,  threatened  the  success  of 
their  use.  Neither  was  the  greater  cost  of  so  many  flasks 
to  be  overlooked. 

Stripping  plates  would  make  cheaper  help  available,  a  fact 
that  had  already  been  demonstrated  in  the  brass  foundry,  and 
as  we  fondly  hoped,  would  also  increase  production.  Both  of 
these  features  would  decrease  cost,  and  therefore  seemed  very 
attractive  to  the  firm;  so  it  was  decided  to  make  the  one- 
inch  ell  outfit  and  try  it  out  with  a  snap  flask.  Taking  into 
consideration  the  unskilled  help  we  proposed  to  utilize,  it 
was  thought  best  to  increase  the  present  size  of  this  flask 
and  spread  the  patterns  a  little  further  apart,  which  would 
tend  to  prevent  break-downs  in  the  mold,  and  lessen  the  lia- 
bility of  wash  by  their  pouring.  Then  it  was  suggested  that 
a  little  more  sand  around  the  outside  of  the  mold  would  make 
the  use  of  bands  or  slips  unnecessary,  and  the  flask  was  still 
further  enlarged. 

The  molder,  like  most  all  tradesmen,  was  quite  conserva- 
tive, and  freely  predicted  the  failure  of  the  new  pattern;  but 
he  proved  to  be  a  false  prophet,  for  while  the  production  went 
down — the  result  of  increasing  the  flask  size — the  cost  went 
down  so  much  faster,  that  the  first  few  days  showed  a  saving 
of  more  than  thirty  per  cent  in  molding  cost,  with  an  increas- 
ing output  that  promised  to  still  further  increase  this  saving. 
But  in  one  way  the  molder's  prophecy  was  verified;  we  had 
failed  to  increase  production;  in  fact  we  had  decreased  it 
some  twenty  per  cent,  and  a  second  set  of  patterns  was  or- 
dered at  once,  as  the  firm  could  no  longer  afford  to  run  the 
gated  pattern,  and  this  reduction  of  output  put  it  still  further 
behind  its  order. 

The  conservative  molder,  seeking  to  justify  his  predictions, 
criticised  the  new  mold  because  of  its,  to  him,  unnecessary 
size,  pronouncing  it  a  "great  big  nothing,"  and  called  atten- 
tion to  the  fact  that  its  large  size  had  not  prevented  some 
"run-outs."  While  these  run-outs  might  w'ell  have  been  due 
to  lack  of  skill — the  new  man  was  a  laborer  taken  from  the 
floor — it  was  thought  best  to  use  bands  in  the  future. 

Elated  with  the  continued  success  of  the  new  pattern,  the 
molder  was  now  in  danger  of  becoming  an  extreme  radical 
on  the  subject  of  stripping  plates.  He  made  many  sugges- 
tions:  the  flask  was  too  large,  it  took  too  much  sand  to  fill 


it;  the  core-prints  were  too  long,  and  the  patterns  could 
safely  be  placed  more  closely  together.  So  a  new  layout,  Fig. 
18,  was  made,  doubling  the  number  of  pieces,  in  a  slightly 
larger  flask,  and  shortening  the  core-prints.  This  shorten- 
ing of  the  prints  resulted  finally  in  a  reduction  of  core  cost. 
Another  laborer  was  taken  from  the  floor  gang,  and  given 
the  first  pattern,  which  had  now  been  running  some  weeks; 
the  first  man  who  was  now  quite  skillful,  was  given  the  new 
set.  His  first  day's  output  beat  that  of  the  bench  molder  with 
the  gated  pattern,  by  a  quarter,  and  reduced  the  cost  to  about 
one-half  of  what  the  bench  molder  had  received. 

The  immediate  effect  of  all  this  was  a  rush  of  work  in  the 
pattern  shop,  and  complaints  from  all  the  rest  of  the  factory. 
The  stripping  plates  could  not  be  gotten  out  fast  enough;  the 
patterns,  at  first  made  all  of  brass,  wore  out  too  fast,  and 
should  be  made  of  harder  metal.  For  this  excessive  wear 
the  roughly-made  molding  machine  was  greatly  responsible, 
the  guides  being  very  loosely  fitted  and  thus  causing  rapid 
wear  where  the  patterns  passed  through  the  plate  when  in 
use.  Soon  there  was  a  space  all  around  the  patterns,  so  wide 
that  a  fin  of  sand  would  be  formed  on  each  half  mold  made; 
then  when  the  molds  were  closed,  these  fins  would  be  crushed 
together,  and  as  the  surplus  sand  could  go  nowhere  else,  it 
would  be  forced  into  the  mold  itself,  making  a  very  rough 
parting  line  on  the  castings;  or  perhaps  the  loosened  sand 
would  be  washed  away  by  the  molten  iron  and  lodge  in  the 
casting,  under  the  core  or  in  the  top  of  the  mold,  either 
of  these  results  being  likely  to  cause  its  rejection  by  the 
inspector,  and  thus  increase  the  percentage  of  bad  cast- 
ings far  above  the  limit  fixed  by  the  firm.  The  core-prints 
of  most  patterns  were  too  long;  many  of  them  did  not  match 
the  core-box;  the  flask  made  for  the  first  one-inch  ell  was 
too  deep,  and  could  safely  be  reduced,  giving  the  molder  still 
less  sand  to  shovel.  This  question  of  flask  size  and  depth,  was, 
after  some  time,  fixed  by  first  allowing  the  necessary  depth 
of  sand  for  the  nowel  side,  and  then  making  its  size  as  large 


Fig.  18.    Mettiod  of  Gating  Sixteen  Patterns 

as  this  depth  of  sand — and  the  size  of  the  molding  machine 
— would  allow,  without  dropping  out. 

To  these  foundry  complaints  were  added  those  from  the 
tapping-room:  such  a  fitting  had  too  much  stock;  another 
wouldn't  tap,  i.  c.  the  hole  was  too  large;  that  one  was  too 
small  to  clear  the  tap  and  consequently,  the  tap  left  a  shoulder 
at  the  end  of  its  run;  this  one  couldn't  be  tapped  through, 
i.  e.,  the  taps  would  strike  together  if  the  machine  allowed 
them  to  run'through  the  thread  bosses;  and  still  another  had 
too  short   a  thread  way. 
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All  of  Ihcsr  fiuills.  It  was  expcili-d.  wciiilii  lie  I'orri'clcil  In 
ilestgiiliig  ami  makliiK  the  lU'w  iialtcriis;  and  as  IhoiiKli  Hn' 
foundry  complaliits,  suppli'iin-ntpd  l).v  lluisi"  from  the  tappiiiK 
room,  wort'  not  oiiouBh,  I  ho  ofllco  added  a  sort  of  appondlx 
liy  nnnoumiiiK  that  this  maklnK  ovor  of  the  patlonis  would 
give  an  oxooUont  oi)portunity  to  sradi^  the  tittings  as  to  weight 
;iiul  size.  What  they  really  had  in  mind  was  the  price  list, 
:md  while  they  did  not  propose  to  allow  any  additions  to 
present  weights,  they  wore  hopeful  of  increasing  the  margin 
on  some  fittings  by  cutting  down  their  weight- grading,  they 
termed  it— but  sad  to  say,  this  grading,  like  the  recent  tariff 
revision,  failed  to  produic  any  noticeable  change  in  cost. 

The  tirst  visible  effects  of  these  changes  were  in  the  design. 
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Pig.  19.    First  Dlagi-am  Prepared  for  the  Design  of  a  Graded  Set 
of  Pipe  Fittings 

and  were  most  conspicuous  in  reducing  fittings,  in  this  de- 
signing the  so-called  fitting  scale  or  diagram  was  used.  After 
many  talk-fests  and  much  weighing  and  comparison  of  sam- 
ples from  different  makers,  it  was  decided  that  a  set  of  ex- 
perimental fittings,  comprising  tees  and  ells,  from  half-inch 
to  twelve-inch,  inclusive,  should  be  gotten  out,  tested  in  all 
known  ways,  and  criticised  by  all  departments  interested  in 
their  production.  Alterations  were  to  be  made  if  considered 
advisable,  and  when  everyone — meaning,  finally,  the  manufac- 
turer— was  satisfied,  tlie  fittings  were  to  be  considered  as 
standard  in  all  respects. 

To  establish  a  temporary  standard  for  the  experimental 
castings,  two  sizes  of  fittings,  one-inch  and  eight-inch,  were 
made  up,  and  having  been  corrected  until  their  general  appear- 
ance and  weight  were  pronounced  satisfactory,  a  diagram  was 
drawn  as  shown  in  Fig.  19,  by  laying  off  on  a  base  line,  points 
through  which  were  drawn  perpendiculars  marking  each  size 
of  pipe.  These  points  were  spaced  to  correspond  witli  vari- 
ations in  pipe  diameter. 

Having  fixed,  as  above,  on  the  one-inch  and  eight-inch  sizes. 


Fig.  20.    Second  Diagram,  used  for  Pipe  Fitting  Dimensions 

it  was  proposed  to  set  off  from  the  base  line  the  dimensions 
ot  these  two  sizes,  each  on  its  own  perpendicular;  then  lines 
were  to  bt^  drawn  connecting  similar  dimensions  of  the  two 
sizes,  and  these  lines,  by  crossing  all  perpendiculars,  would 
fix  dimensions  for  all  sizes. 

Some  preliminary   figuring  of   (he   thickness   necessai-y   for 
strength,  in  the  difl'erent  sizes  of  linings,  was  done  by  using 
the  formula  pd  =  2(.S',  in   which 
p  r 


;)  =  pressure,  100  pounds  iier  square  Incdi, 

(■=:  outside  radius  of  |)lpe  =  Insiili'  radius  of  filling, 

/  =  required   thli-kness, 

(S'  =  safe  tensile  strength  of  maleiiai,  fixeil  by  applying  the 

p  U-  +  I) 

foiiiiiila  .S' = 1(1  Ihe  iiiielnch  size  ali-eady  perfected. 

t 
'i'his  giive  .S'^4S7,  and  lo  make  evcMi   ligurcs,  tlii^  value  of  S 


was  taken  as  HOO.     liy   ihe  formiilii   t^- 
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-,  the  necessary 
8  —  p 
thickness  of  the  eight  inch   size   was   found   to  be  0.SG2   inch, 
that   of   the  six-inch,   0.(i(!2   inch,  and   of   the   Ihree-inch   size, 
O.l'.f)  inch. 

As  these  results  were  very  unsatisfactory,  all  attempts  to 
obtain  or  fix  the  thickness  by  formula  were  abandoned.  But 
as  all  formulas  for  strength  of  pipes  and  cylinders  fix  the 
thickness  by  the  diameter,  other  conditions  being  equal,  the 
periiendiculars  marking  the  different  sizes  of  Jiipe  were  spaced 
by  the  normal  pipe  diameter,  making  the  one-inch  perpen- 
dicular the  starting  point. 

The  space  between  1  and  I14  i"'h  was  made  one-quarter 
inch,  as  was  also  that  between  I14  and  1%;  spaces  for  sizes 
from  lyo  to  5  inches  were  made  one-half  inch;  and  from  5 
inches  up,  one  inch;  all  laid  off  in  succession  towards  the 
right.     To  the  left  the  smaller  sizes  were  spaced,  1  inch  down 
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Fig.  21.    Core  for  Ells,  causing  Difficulties  on  Account  of  Settling 
Willie  "  Green" 

to  %  inch,  one-quarter  inch  apart,  and  from  i/^  to  %  inch, 
one-eighth  inch  apart. 

This  first  diagram.  Fig.  19,  showed  thickness  at  end,  or 
"band";  thickness  of  body,  "body";  and  "width  of  band"; 
three  dimensions  only,  all  to  be  measured  on  the  perpendicu- 
lar for  desired  size  of  fitting,  and  from  the  base  line.  It 
was  the  intention  of  the  designer  to  establish  all  other  dimen- 
sions— not  already  fixed  by  usage — by  the  tap  size.  The  trou- 
bles of  the  designer  had  just  commenced,  however,  as  it  was 
soon  found  necessary  to  take  into  account  the  actual  outside 
diameter  of  the  pipe,  at  the  end  and  after  it  was  threaded; 
and  then  to  allow  some  regular  clearance  for  the  tap,  this 
clearance  to  increase  with  the  pipe  size.  The  length,  which  it 
was  intended  to  fix  by  adding  to  the  outside  diameter  of  the 
tap,  the  regular  length  of  thread  plus  three  threads,  to  clear 
the  "run"  of  the  machines,  was  not  uniform.  Therefore,  the 
first  scale  was  discarded  and  a  second  scale,  Pig.  20,  was 
made.  The  base  line  was  drawn  and  perpendiculars  for  1 
and  8-inch  sizes  were  ei-ected,  seven  inches  apart,  as  in  the 
first  scale.  On  these  the  radius  of  the  outside  of  the  two  pipes 
at  the  en*d,  after  threading,  was  laid  ofl",  and  a  line  "O.  1).  tap" 
drawn  through  these  points.  Then  perpendiculars  for  all 
sizes  were  erected,  their  positions  being  fixed  by  so  placing 
them  that  the  space  between  the  base  line  and  line  "0.  D. 
tap"  equalled  the  outside  radius  of  each  pipe.  These  dimen- 
sions were  Briggs'  standard. 

From  this  line,  "0.  D.  tap."  a  second  line,  "1.  D.  body,"  was 
established,  giving  one-sixteenth  clearance  for  radius  of  an 
S-inch  tap,  and  onethirty-second  for  a  1-inch  size.  Then  the 
thickness,  fixed  by  the  two  correctiHl  fittings,  was  established 
for  ail  sizes  by  Ihe  lino  "O.  1).  body."  Anolhor  line,  "().  D. 
band,"  fixed  this  dimension,  and  anolhor,  "C  to  V"  graded  the 
length.  (See  Figs.  1  and  6.)  "Rad.  fillet"  was  arbitrarily  fixed 
and  applies  to  all  diuKUisions  marked  H  in  the  illustration 
of  the  fittings.  The  line  marked  "Rad.  ell" — radius  of  center 
line  of  ell   being  iiiideislood     was  drawn   lliroiinh   poiuls.  dls- 
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tant  from  "I.  D.  body,"  a  distance  equal  to  the  "I.  D. 
body"  plus  the  radius  of  the  fillet,  and  is,  therefore, 
the  same  line  as  that  marked  "Rad  fillet."  "Width  band" 
explains  itself  and  is  fixed  by  the  space  between  "C  to  F"  and 
this  line;  like  all  other  dimensions,  this  one  can  thus  be 
taken  from  the  base  line.  "THDWY,"  meaning  length  of 
thread,  was  added  sometime  later.  A  complete  set  of  tees 
and  ells  was  designed  from  this  perfected  diagram,  and 
made  up  and  sent  to  the  office  for  inspection,  each  piece  hav- 
ing its  weight  marked  in  white  lead. 

As  a  set  from  the  old  patterns,  similarly  marked  and  show- 
ing the  results  of  competitive  designing,  was  placed  in  line 
with  the  new  fittings,  the  contrast  was  quite  marked,  and 
the  designer  of  the  new  fittings  was  highly  complimented 
upon  their  appearance.  But  when  the  w-eights  were  noted — 
the  6-inch  ell,  for  example,  was  some  five  pounds  heavier  than 
the  old  fitting — all  further  compliments  were  confined  strictly 
to  the  general  appearance. 

It  was  at  first  thought  that  corrections  in  weight — ordered 
at  once — might  be  made  by  cutting  out  the  excess  of  metal 
from  the  inside,  in  the  space  between  threadways;  and  this 
was  done  successfully  in  some  cases.  For  the  6-inch  ell  men- 
tioned, this  method  would  reduce  the  thickness  some  forty 
per  cent,  which  was  not  to  be  thought  of,  and  some  other  way 
out  had  to  be  found.  The  price,  at  the  time,  made  it  impossi- 
ble to  produce  a  set  of  uniformly  proportioned  fittings  which 
would  all  sell  at  a  profit,  and  much  time  and  money  was  ex- 
pended in  the  efforts  to  produce  graded  fittings.  Patterns 
have  been  changed  and  lists  corrected,  until  much  more  uni- 
form profits  are  now  realized,  but  there  still  remains,  with 
some  manufacturers,  the  tendency  to  reduce  cost — meaning 
weight — that  a  better  price  may  be  given  to  secure  an  other- 
wise desirable  order. 

When   fittings  were  made   from  a  single   pattern,   or  even 

when  a  gate  of  patterns  was  used,  such  changes  Involved  a 

> 
comparatively  small  outlay,  which  would  be  increased  many 

fold  by  any  change  in  the  present  costly  machine  patterns, 

and  the  multiple  core-boxes  now  in  quite  common  use;   so  it 

is  quite  probable  that  the  order,  if  it  involved  a  change  in 

the  pattern,  would  now  be  refused. 

Other  reasons  for  continuing  the  present  standard  in  use 
might  be  given;  for  instance:  Many  special  fittings  w-ere  made 
from  the  regular  pattern  by  the  use  of  a  specially  constructed 
core-box,  which  added  nothing  to  the  molding  cost;  or  they 
were  made  from  a  special  pattern  fitted,  when  possible,  to  the 
regular  box,  thus  saving  in  cost  of  cores,  and  avoiding  delay 
in  filling  orders.  As  any  change  in  these  special  fittings  could 
be  made  only  by  the  consent  of  the  customer,  who  might  not 
object  to  the  change  in  the  fitting,  but  would  always  object, 
strenuously,  to  any  increase  of  cost,  it  Is  obvious  that  any 
change  of  the  standard  fitting  was  the  more  to  be  avoided. 

Many  lines  of  piping  are  in  use  for  high  pressure  (200 
pounds  or  less)  which  are  made  up  with  standard  weight 
wrought  iron  pipe.  It  is  practically  impossible  to  increase 
the  length  of  thread  on  this  pipe  and  still  conform  to  the 
standard  taper,  because  of  its  limited  thickness;  and  the  fit- 
ting- manufacturers  take  advantage  of  this  in  producing  so- 
called  heavy  fittings,  which  can  be  made  to  fit  standard  core- 
boxes,  and  be  tapped  with  standard  taps. 

Because  of  the  clearance  necessary  for  "run  of  machine," 
in  tapping,  any  additional  length  of  the  threadway  could 
only  be  obtained  by  adding  more  length  to  the  pattern,  and 
as  core-prints  had  already  been  reduced  to  the  shortest  possi- 
ble length,  a  new  box  would  also  be  necessary,  and  fewer  pat- 
terns, or  a  larger  flask  must  be  used;  more  time  would  be 
taken  in  tapping,  the  standard  tap — if  taper — would  not  tap 
through  without  making  the  fittings  larger  than  gage,  and 
new  taps  would  have  to  be  made.  Other  reasons  for  adhering 
to  the  established  standard,  will  suggest  themselves  to  the 
practical  reader,  who  without  doubt,  will  admit  that  fittings 
fire  strong  enough,  and  that  changes  have  to  do  with  their 
appearance  rather  than  with  their  strength. 

For  some  time  the  changes  made  to  correct  weights,  or  as 
it  became  the  custom  to  say,  "to  grade  them  by  the  list  price," 
were  noted  on  the  diagram;  but  as  there  seemed  to  be  no 
end  of  such  changes,  and  also,  when  molding  machines  came 
into  use,  as  more  draft  was  found  necessary  on  the  ends  of 


all  patterns,  which  made  it  imperative  to  change  many  boxes, 
because  the  increased  length  of  thread  could  not  be  "tapped 
through"  without  making  the  fittings  over-size  when  gaged, 
the  scale  was  abandoned  in  favor  of  a  list  for  the  stand- 
ard fittings;  but  the  principle  was  still  useful  when  it  was 
desired  to  produce  fittings  adapted  to  some  new  need. 

The  diagram  in  Fig.  20  was  entirely  successful  in  produc- 
ing a  complete  set  of  longturns,  or  water  fittings,  as  they  are 
sometimes  called,  no  list  of  prices  having  been  previously 
established  for  these  goods. 

Orders  for  reducing  fittings.  Figs.  3,  4,  5,  8,  and  14,  which 
sell  at  better  prices,  weight  for  weight,  than  straight  fittings, 
were  eagerly  sought  after  by  those  makers  who  were  fortunate 
in  possessing  machinery  adapted  to  tapping  such  fittings  with- 
out making  separate  runs  for  each  size  involved;  and  because 
it  yas  impracticable  to  carry  separate  patterns  and  boxes  for 
each  of  the  many  combinations,  it  was  the  custom  to  place 
bushings  in  the  core-boxes,  to  reduce  some  more  common  size 
to  the  unusual  size  ordered.  A  disposition  to  accommodate 
the  customer  brought  more  and  more  orders  for  these  goods, 
until  the  bushings  used,  ever  increasing  in  number,  became 
quite  an  important  item  in  pattern  outfit,  and  it  was  deemed 
advisable  to  make  them   interchangeable. 

The  first  move  in  this  direction  was,  necessarily,  to  so  fix 
the  size  of  all  boxes  that  while  all  fittings  would  tap  a  full 
thread  and  none  would  have  too  much  stock — all  taps  for  tap- 
ping machines  are  arranged  to  ream  and  tap  at  one  operation 
— each  size  must  be  exact,  or  the  bushings  wouldn't  fit.  These 
sizes  were  fixed,  the  smaller  ones  by  reamers,  for  the  iron 
boxes,  and  all  were  made  to  suit  plug  gages. 

Then,  because  it  had  been  sometimes  found  necessary,  in 
making  unusually  great  reductions,  to  use  more  than  one 
bushing,  placing  them  one  inside  of  the  other,  the  length  of 
thread,  formerly  made  a  fixed  number  of  threads,  had  to  be 
arranged  so  that  the  use  of  bushings  did  not  produce  un- 
sightly shoulders  in  the  casting  or  form  recesses  in  the  core- 
box  which  must  be  filled  up  before  any  cores  could  be  made. 
The  new  lengths  were  fixed  by  laying  down  the  core  sizes, 
in  parallel  lines,  across  which  other  lines  were  drawn  for 
outside  and  inside  ends  of  the  bushings.  An  allowance  of 
three  degrees  was  made  at  the  outside  end  for  draft,  and  a 
line  drawn  for  the  inside  end  which  would  give  the  nearest 
average  of  original  lengths  of  thread.  As  this  involved  but 
slight  changes  in  length  no  new  taps  were  required;  and  be- 
cause the  lengths  now  varied  with  each  size  of  pipe  and  not 
by  pitch  of  thread  only,  the  change  gave  more  uniform  re- 
sults when  the  "C  to  F"  dimensions  were  to  be  fixed. 

The  cost  of  cores  had  made  it  necessary  to  reduce  the  length 
of  the  prints  to  a  minimum,  fixed  by  actual  needs;  and  they 
must  also  be  round — the  reamers  corrected  this — to  avoid  the 
removal  of  excessive  stock,  a  cause,  in  small  sizes,  of  the 
breaking  of  many  taps;  they  must  also  fit  the  pattern  prints; 
if  too  large,  a  "crush"  would  result,  or  in  extreme  cases,  the 
cope  would  not  close  down,  producing  "plated"  molds.  On  the 
other  hand,  if  they  were  too  small,  the  core  would  "float," 
and  the  hole  in  the  casting  w'ould  be  out  of  center,  and  this 
would  cause  "flat"  threads;  then,  because  the  taps — usually 
fitted  somewhat  loosely  in  tapping  machine  spindles,  to  pre- 
vent breakage — tried  to  follow  the  hole,  "crooked"  fittings, 
as  those  tapped  out  of  line  were  called,  would  be  produced. 

It  is  impossible  to  avoid  slight  variations  in  size  of  cores, 
caused  by  wear  of  the  box,  or  by  changes  in  core  after  making 
and  in  process  of  drying.  In  such  as  are  made  solid,  the 
closing  of  the  box  affects  the  size;  and  because  these  solid 
cores  are  dried  standing  on  end  of  prints,  the  weight,  which 
limits  the  size  that  can  be  successfully  made  solid,  causes 
the  core  to  settle  down,  while  it  is  still  "green,"  and  enlarges 
the  ends  which  support  it.  This  weight  causes  ell  cores,  Fig. 
21,  to  settle  down  at  the  unsupported  center,  C;  and  while 
the  weight  enlarges  the  ends,  EE,  the  sagging  of  the  center 
spreads  the  ends  apart;   this  is  another  cause  of  "crushing." 

Many  attempts  to  so  arrange  patterns  and  boxes  that  these 
faults  might  be  overcome  resulted  finally  in  the  production 
of  a  second  set  of  gages,  to  be  used  in  sizing  prints,  and  made 
with  a  gradually  increasing  difference,  as  the  sizes  grew 
larger,  between  diameter  of  core-box  gage  and  that  of  the 
print  gage. 
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In  som<<  cases  nii  allowance  was  niado,  In  ell  cores,  for  tho 
spreadlnK,  by  niakiuR'  the  dlslanco  between  the  centers  of  tUo 
paltorn  prints  slightly  larger  than  that  between  tho  centers 
of  the  core  prints,  or  rather,  of  the  core-box. 

In  the  tappiiig-rooin  many  castings  were  'cracked  in  tapping, 
a  fault  not  always  discovered  by  the  inspector,  and  therefore 
I  lie  cause  of  many  complaints  from  customers.  It  Is  very 
ea.sy  to  crack  a  pipe  fitting  on  its  parting  line,  as  in  nearly 
all  littings  the  partings  of  core-liox  and  pattern  are  both  in 
the  same  plane,  making  lines  more  or  less  pronounced  -the 
whole  length  of  the  easting.  These  lines  weaken  the  casting 
just  the  same  as  scoring  or  nicking  with  a  file  would  weaken 
It;  therefore  the  dowels  of  both  box  and  flask  should  be  nicely 
lifted,  and  kept  so.  Some  patterns  were  strengthened  at  the 
lioints  marked  li  to  prevent  this  cracking,  and  care  was  taken 
in  litting  all  false  Jaws  in  which  the  castings  wore  held  by 
I  lie  chuck  while  being  tapped. 

Twenty-live  years  ago  seventy^  liouiids  strain  pressure  was 
considered  high  enough  for  all  ordinary  purposes  and  littings 
carrying  steam  at  one  hundred  pounds  were  few;  now  one 
hundred  is  about  the  minimum,  and  even  this  is  endured,  in 
many  cases,  only  because  the  boiler  inspector  could  not  be 
liersuaded  to  further  raise  the  limit;  and  the  manufacturer, 
needing  more  power  and  too  poor  to  install  an  entirely  new 
power  plant,  was  obliged  to  help  out  this  pressure  by  increas- 
ing the  speed  of  the  old  engine,  designed  for  seventy  pounds 
and  seventy  revolutions,  up  to  one  hundred  revolutions.  This 
was  all  that  could  be  coaxed  from  the  old  Corliss  gear,  and 
even  at  this  higli  speed  and  increased  pressure,  steam  often 
followed  the  whole  length  of  stroke,  repairs  t)ecame  more  fre- 
quently necessary  and  weak  spots  developed  in  all  steam  lines. 
This  brings  us  back  to  the  necessity  for  better  fittings,  not 
heavier,  perhaps,  for  a  great  deal  cari  be  done  in  the  matter 
of  threading;  both  pipe  and  fittings  could  be  much  improved 
ill  this  respect. 

The  die  for  threading  is  quite  commonly  made  too  thiu  to 
cut  the  Briggs'  standard  length  of  thread  on  the  pipe,  and  in 
the  effort  to  keep  the  end  of  the  pipe  small  enough,  is  so  made 
that  it  leaves  an  abrupt  shoulder  at  the  end  of  the  thread.  It 
should  be  thicker,  that  both  the  taper  and  length  of  thread 
may  conform  to  the  standard.  If  the  fitting  is  tapped  slightly 
over-size,  this  shoulder  comes  up  against  the  fitting  before 
the  tapered  end  fills  the  hole.  If  the  thread  holds,  this  shoul- 
der may  be  forced  hard  against  the  end  of  the  fitting;  hard 
enough  to  make  a  tight  joint  at  seventy  pounds,  but  which 
might  leak  after  the  pressure  had  been  raised  to  one  hundred. 

Small  fittings,  sizes  up  to  %  and  1  inch,  and  in  some  shops, 
to  IVi  inch,  are  tapped  straight,  manufacturers  claiming  that 
they  will  make  up  just  as  tight  as  though  tapped  taper.  The 
real  reason  for  tapping  them  straight  is  found  in  the  cost  of 
taps. 

Large  taps  are  made  by  inserting  cutters — parallel  bars  of 
steel  with  one  side  threaded — in  grooves  milled  parallel  with 
the  surface  of  the  tapered  tap  body.  These  cutters  are  held  in 
place  by  a  threaded  ring  which  engages  the  thread  on  the 
cutters  and  also  a  thread  cut  upon  the  rear  end  of  the  tap 
body,  enlarged  for  this  purpose  to  match  the  cutters.  The  cut- 
ters may  therefore  be  advanced  to  compensate  for  the  length 
lost  in  the  grinding,  by  unscrewing  this  ring,  sliding  them 
along  their  grooves  and  then  replacing  the  ring. 

As  the  cutters  are  made  very  cheaply,  this  construction 
saves  much  expense;  but  it  is  obviously  impracticable  to 
make  the  smaller  sizes  in  this  way,  and  they  have  to  be  made 
solid.  If  then  they  were  tapered,  grinding  the  end — which 
has  to  ream  out  the  rough  hole  in  casting  and  therefore  re- 
quires frequent  sharpening — would  soon  spoil  the  size,"  and 
they  are  consequently  made  straight,  another  effect  of  which 
the  price-list  is  the  cause. 

Enough  has  been  said  to  convince  the  practical  reader  that 
the  luarket-iirice  is  the  principal  thing  to  be  considered  in 
designing  standard  fittings;  and  also  that  this  designing  will 
be  confined  to  changes  in  their  appearance  rather  than  in 
their  weight,  unless  the  manufacturer  "sits  in  the  gamg." 

*  *  V 

An  Industrial  or  trade  education  is  an  education  in  the  art 
of  making  things.  A  technical  or  engineering  education  Is 
an  education  in  the  art  of  getting  things  made. 


DESIGNING  ECCENTRICALLY   LOADED  BOLT 
AND  RIVET  GROUPS* 

By    HARRY    QWINNER1 

When  a  beam  or  bracket  is  eccentrictilly  loaded  as  shown 
in  Fig.  1,  tangential  shearing  stresses  are  often  produced  in 
the  rivets  or  bolts,  which  are  far  in  excess  of  the  direct  shear- 
ing stresses  due  to  the  vertical  load.  The  direct  shearing 
stress  on  each  rivet  is  equal  to  the  given  load  divided  by  the 
number  of  bolts  or  rivets.  In  addition  to  this  there  is  a  tan- 
gential shearing  stress  due  to  the  eccentricity  of  the  loading. 
The  resultant  of  tiiese  two  shearing  stresses  must  not  exceed 
tlie  shearing  or  bearing  value  of  the  bolts  or  rivets.  A  prac- 
tical example  will  best  Illustrate  this  matter. 

Example: — A  cantilever  or  bracket  supports  a  load  of  .",000 
pounds   18  inches  from   the  center  line  of  tiie  siiiiport  //,  as 


J/ac'ft/llfry..V.  r. 


Fig.  1.     Eccenti'ically  Loaded  Rivet  Group 

shown  in  Fig.  1.     It  is  required  that  a  suitable  group  of  riv- 
ets, giving  ample  safety,  be  designed. 

In  the  accompanying  Data  Sheet  Supplement  will  be  found 
four  tables  which  will  greatly  facilitate  the  solution  of  prob- 
lems of  this  kind.  These  tables  are  for  rivets  %  inch  in 
diameter,  stressed  at  10,000  pounds  per  square  inch,  giving  a 
safe  stress  for  the  rivet  area  of  4,400  pounds.  The  first  step 
in  designing  the  rivet  group  is  to  assume  a  certain  arrange- 
ment for  the  rivets.  In  the  present  case,  assume  that  we 
decide  upon  three  vertical  lines  of  rivets  three  inches  apart, 
as  shown  in  Fig.  1. 
This  will  make  the 
extreme  distance 
between  the  out- 
side rivets  six 
inches.  The  verti- 
cal spacing  of  the 
rivets  should  be 
three  inches,  the 
tables  in  the  ac- 
companying Data 
Sheet  Supplement 
being  calculated 
for  this  spacing. 

In  Sheet  III  of  the 
accompanying  Sup- 
plement, a  table  is 
given  for  finding  the  number  of  rivets  required  when  arranged 
in  three  lines.  We  locate  in  this  table  first  the  main  section 
headed  "18  inches"  which  is  the  lever  arm  of  the  load.  In 
this  section  we  follow  the  column  under  6  inches,  which  is 
the  distance  between  the  outside  rivet  holes,  until  w-e  come 
to  the  figure  5.6,  which  gives  the  load  in  thousands  of  pounds, 
or,  in  this  case,  represents  a  load  of  5,600  pounds.  This  is 
the  nearest  figure  in  the  table  to  the  given  load.  Now  we  fol- 
low the  horizontal  line  from  5.6  to  the  extreme  left,  and  find 
the  number  of  rivets  required  for  carrying  the  load,  which  in 
this  case  equals  9. 
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Finding  the  Total  Resultant  Shoarlng 
Stress  on  Uie  Rivets 


•  With  nnta  Sheet  Supplement. 
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As  a  check,  on  this  work,  we  may  carry  out  the  following 
calculations: 

5,000 
Direct  shear  =  A  = =  555  pounds. 


of  the  most  remote  rivet.  The  polar  moment  of  inertia,  desig- 
nated 7p.  is  equal  to  the  sum  of  the  products  of  the  area  of 
each  rivet  multiplied  by  the  square  of  the  distance  of  each 
rivet  from  the  center  of  gravity.     In  Fig.  1, 


W  L 
Tangential  shear  =  B  = 


90,000 


:  3,600  pounds.* 


P  25 

In   the  formulas  above 
A  =  vertical  component  of  the  total  shearing  stress  on  the 

rivet, 
B=;  component  of  shearing  stress  caused  by  the  eccentric 

loading. 
W  =  total  load  in  pounds, 

L^  distance  from  the  center  of  rivet  group  to  load, 
P  =  polar  section  modulus. 

The  polar  section  modulus  P  is  found  from  the  accompany- 
ing table  in  the  section  headed  "Three  Rows  of  Rivets,"  oppo- 
site the  number  of  rivets  which,  in  this  case,  is  9,  and  in  the 
column  headed  "6,"  which  is  the  distance  between  the  cen- 
ters of  the  extreme  rivets  in  a  horizontal  direction.  This 
gives  us  25  for  the  polar  section  modulus  in  this  case. 

The  resultant  of  A  and  B  is  found  graphically  as  shown  in 
Fig.   2,  and   is  about  4,000  pounds.     This  is  well  within  the 


r  =  V  3=  +  3"  =  4.25,  approx. 
Each  rivet  is  assumed  to  be  of  unit*  area.     In  the  group 
under  consideration  we  have  four  areas  at  the  distance  of  i-A 
inches   from  the  center  of  gravity,   four   at   a   distance   of  3 
inches,  and  one  at  0  inch.     We  then  have 

72 


4X1  X4.25=  = 
4X1X3^  = 
1  X  1  X  0       = 


0 


Hence,  the  polar  section  of  modulus  equals 
7„  108 


r  4.25 

which  is  approximately  the  same  as  the  value  already  found 

from  the  table. 

*     *     • 

The  industrial  growth  and  development  of  Sweden  during 
the  last  twenty  years  is  indicated  by  some  figures  recently  pub- 


VALDES    OP   POLAR    SECTION    MODULUS    FOB   UNIT   AREA    OP  RIVETS    AND    FOB  ONE,  TWO,  THREE  AND    POUR   VERTICAL    ROWS   OP   RIVETS 


One  Row 

of  Rivets 

Two  Row,s 

of  Rivets 

Three  Rows  of  Rivets 

Four  Rows  of  Rivets 

Horizontal  Distance  between 

Horizontal  Distance  between 

Horizontal  Distance  between 

Value  of 

Rtvets 

Outside  Rivet  Rows 

Outside  Rivet  Ro 

vs 

Rivets 

Pol.  Sec. 

No.  of 

No.  of 

No.  of 

Mod. 

Rivets 

Rivets 

3 

6 

9 

12 

15 

6 

8 

10 

12 

9 

13 

.15 

18 

1 

0 

2 

3 

6 

9 

13 

15 

3 

6 

8 

10 

12 

4 

10 

13 

16 

30 

3 

3 

4 

8 

18 

19 

34 

30 

6 

14 

18 

31 

25 

8 

32. 

28 

35 

41 

3 

6 

6 

14 

31 

29 

37 

46 

9 

25 

30 

35 

40 

12 

38 

46 

55 

64 

4 

10 

8 

23 

30 

39 

50 

61 

13 

38 

43 

49 

56 

16 

56 

66 

77 

89 

5 

15 

10 

33 

40 

50 

64 

77 

15 

53 

59 

66 

74 

20 

77 

89 

103 

116 

6 

21 

12 

44 

52 

63 

77 

93 

18 

72 

77 

86 

94 

24 

102 

116 

130 

146 

7 

28 

14 

58 

66 

77 

93 

110 

31 

93 

99 

107 

116 

38 

131 

145 

160 

178 

8 

36 

16 

75 

82 

94 

110 

138 

24 

117 

123 

131 

141 

33 

163 

178 

194 

313 

9 

45 

18 

93 

100 

113 

129 

148 

37 

144 

150 

159 

168 

36 

199 

315 

333 

252 

10 

55 

20 

113 

120 

132 

149 

170 

30 

174 

180 

189 

199 

40 

240 

356 

273 

294 

11 

66 

32 

135 

143 

154 

172 

192 

33     . 

307 

214 

333 

233 

44 

284 

300 

318 

339 

13 

78 

24 

159 

166 

178 

196 

316 

36 

243 

250 

358 

268 

48 

332 

348 

1 

365 

390 

limits  of  the  safe  shearing  stress  of  the  rivet  and  the  arrange- 
ment is,  hence,  a  safe  one.  In  testing  the  arrangement  for 
strength,  attention  should  also  be  given  to  the  bearing  value 
of  the  rivet  or  bolt  on  the  connecting  plates.  If  the  resultant 
S  should  exceed  the  bearing  value,  the  grouping  should  be 
re-arranged  so  as  to  make  the  joint  safe  both  for  shearing 
and   bearing.     The  approximate   formula 

W  L 

+  W 

a 

N  = 

V 

gives  results  practically  correct  for  a  wide  range  of  cases. 
In  this  formula 

A' ^  total  number  of  rivets, 
V  =  safe  stress  in  one  rivet, 

o  =r  average  distance  from  center  of  gravity  to  rivets. 
and 
TV  and  L    denote   the   same   quantities   as    in    the   formulas 

previously  given. 
It  may  be  of  interest  to  some  to  know  how  the  polar  sec- 
tion modulus  or  the  values  of  P  given  in  the  table  above  were 
calculated.     Considering  the  group  just  designed  we  will  find 
its  section  modulus. 

polar  moment  of  inertia 
; .  )■  being  the 


Polar  section  modulus 


distance  from  the  center  of  gravity  of  the  group  to  the  center 

*  Note  that  the  stress  thus  found  is  the  stress  In  each  %-inch  rivet 
and  not  the  stress  per  square  inch.  While  the  formula  used  is  that 
commonly  employed  for  finding  the  stress  per  square  inch.  Iho  result 
in  this  case  is  due  to  the  fact  that  the  polar  section  modulus  P  is  not 
the  section  modulus  for  a  group  of  rivets  of  %-inch  diameter,  but  for 
a  group  where  each  rivet  is  of  unit  area.  The  method  of  obtaining 
the  polar  section  is  explained  later  in  this  article. — Editob. 


lished  by  the  Swedish  government.  The  development  has,  in 
fact,  been  so  remarkable  that  it  reminds  one  rather  of  the 
boom  of  a  new  territory  rather  than  the  normal  development 
of  an  old  country.  The  value  of  the  products  of  Swedish 
manufacturing  industries  in  1SS7  was  only  Kr.  191,000,000 
($51,000,000),  while  in  1907  this  value  had  risen  to  Kr.  1,496,- 
000,000  ($405,000,000),  or  an  eight-fold  increase  in  twenty 
years.  This  great  development  in  the  industries  has,  of 
course,  brought  with  it  a  development  in  other  lines  as  well. 
The  assessed  valuation  of  properties  in  towns  and  cities  has 
increased  from  Kr.  1,040,000,000  ($280,000,000)  to  Kr.  2,800,- 
000,000  ($775,000,000),  and  in  the  country  districts  the  assess- 
ment of  property  other  than  agricultural  has  increased  from 
Kr.  272,000,000  ($73,000,000)  to  Kr.  1,050,000,000  ($283,- 
000,000).  This  development  in  the  manufacturing  industries 
is  largely  due  to  the  fact  that  with  the  exception  of  the  south- 
ern portion  of  the  country,  Sweden  is  not  as  well  suited  for 
agricultural  pursuits  as  some  other  countries,  while  it  is  ex- 
ceptionally well  fitted  for  a  large  industrial  development 
owing  to  the  fact  that  water  power  is  cheap  and  abundant 
and  that  the  people  in  general  are  mechanically  inclined. 


In  the  .lanuar.v,  1907,  issue  of  M.\chixery  the  Plauen  bridge 
in  Germany  was  referred  to  as  having  the  longest  masonry 
bridge  span  in  the  world.  The  span  of  this  bridge  is  295.2 
feet  long.  It  is  now  surpassed  by  the  Grafton  bridge  near 
Auckland,  New  Zealand,  which  is  910  feet  in  total  length  and 
40  feet  wide,  and  which  has  a  middle  arch  of  320  feet  span,  the 
roadway  of  this  span  being  147  feet  above  the  valley. 


•  When  this  is  done  the  stress  B  as  previously  found,  becomes  the 
stress  per  each  rivet  and  not  the  stress  per  square  Inch.  See  previous 
note. — BIDITOB, 
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DERIHON  "FRICTION  MILL"  FOR  TESTING  THE 
DURABILITY  OF  METALS 

111  till'  April  number  o(  Maciiimcky  (page  647,  engineering 
edition)  was  described  a  portable  apparatus  for  measuring  the 
hardness  of  metals,  designed  by  the  firm  of  Ilsines  G.  Derihon 
at  Loncin-lez-LiCge,  Belgium.  This  was  used  particularly  for 
testing  the  hardness  of  metals  used  in  automobile  construc- 
tion, the  makers  beins  engaged  in  the  business  of  furnishing 
drop  forcings  tor  this  work.  The  ai)paratus  herewith  illus- 
trated and  described  was  devised  by  the  same  firm  for  testing 


Fig.  1.    An  Apparatus  fbr  Measuringr  the  Susceptibility  of  Metals  to  Wear 

the  durability  of  metals  subject  to  wear.  This  has  also  found 
Its  greatest  use  In  the  hands  of  the  makers  in  investigating 
the  suitability  of  various  materials  for  use  in  automobile  con- 
struction, for  such  applications  as  gears,  bearing  metals,  etc., 
where  durability  is  a  prime  requirement. 

With  this  apparatus  the  metal  to  be  tested  is  subjected  di- 
rectly to  wear  under  working  conditions — that  is  to  say,  the 
wearing  is  eifected  by  contact  with  a  moving  metal  surface 


show  the  construction.  It  comprises  a  casing  R,  In  which  is 
mounted  a  disk  0  of  extra  hard  steel  rotated  from  a  motor  or 
other  prime  mover  at  a  constant  rate  of  speed.  A  holder  V, 
containing  the  sample  to  bo  tested.  Is  pressed  down  on  the 
periphery  of  the  revolving  disk  by  an  accurate  and  adjustable 
set  of  weights,  1'  and  Q.  The  amount  that  has  been  worn  oft 
from  the  sample  by  the  revolving  disk  is  tested  from  time  to 
time  by  micrometer  screw  A'. 

Casing  It  is  filled  about  one-third  full  of  oil  to  give  the  con- 
dition of  lubrication  uesired.  This  casing  is  water-jacketed, 
space  for  this  being  provided  at  U  as  shown.  By  regulating 
the  water  supply,  the  temperature  of  the  casing  is  kept  con- 
stant so  that  the  factor  of  temperature  does  not  have  to  tie 
considered  in  comparing  various  tests.  Disk  0  is  one  meter 
in  circumference,  and  may  be  revolved  at  from  500  to  3200 
revolutions  per  minute,  giving  a  surface  speed  varying  from 
about  27  to  175  feet  per  second. 

The  test  piece  is  in  the  form  of  a  small  cylindrical  plug, 
set  into  the  square  shank  V  of  stirrup  O.  This  square  shank 
is  carefully  adjusted  and  fitted  in  the  stuffing  box  guide  shown, 
to  avoid  vibration  and  oil  leakage.  Care  in  the  latter  particu- 
lar has  to  be  exercised  owing  to  the  high  centrifugal  force 
with  whicli  the  oil  is  thrown  from  the  revolving  disk. 

The  pressure  is  applied  to  the  sample  by  means  of  weights 
P,  hung  on  the  outer  end  of  the  lever  whose  knife  edges  are 
shown  at  A,  B  and  C.  The  fulcrum  is  at  A.  This  bears  on  an 
abutment  having  a  screw  adjustment  by  means  of  screw  H 
and  worm  M;  by  using  this,  lever  A,  B,  C  may  be  brought  to 
tne  horizontal  position  at  the  beginning  of  the  test.  The  up- 
per end  of  stirrup  G  carries  a  knife  edge  D,  which  receives 
the  upward  pressure  of  a  lever  pivoted  at  E  and  carrying 
weight  Q  at  its  outer  end.  The  purpose  of  this  lever  and 
weight  is  simply  to  balance  the  system  before  weights  P  are 
put  in  place.  A  sliding  scale  on  the  weighing  lever  pro- 
vides the  fine  adjustment  necessary  for  effecting  tnis  equilib- 
rium. Weight  Q,  by  furnishing  another  point  of  contact  for 
stirrup  G  at  D,  serves  also  to  hold  the  latter  firmly  in  position. 

With  the  test  piece  in  place  in  V,  and  the  levers  set  to  the 
horizontal  position  by  adjustment  M,  as  described,  the  first 
thing  to  do  is  to  set  the  micrometer  screw  to  read  from  zero. 
Disk  K  being  set  at  zero,  screw  L  is  turned  until  the  points 
just  come  into  contact.  No  dependence  is  placed  on  feeling  in 
this  matter,  as  that  wouid  not;  be  delicate  enough.  Instead, 
screw  L  is  insulated  from  the  lever  in  which  it  is  seated,  and 
is  connected  by  wire  with  a  battery  and  galvanometer  through 
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Figs.  2  and  3. 

well  lubricated;  the  only  departure  from  working  conditions 
lies  in  using  a  greatly  Increased  pressure  to  hasten  the  action. 
Suitable  means  are  provided  for  measuring  the  wear  by  an 
accurate  micrometer  screw.  The  machine  may  be  used  for 
measuring  the  friction  developed  as  well,  but  it  should  be 
noted  that  its  specific  purpose  is  that  of  measuring  the  rate 
at  which  a  test  piece  of  any  material  is  abraded  or  worn  away 
under  the  conditions  imposed. 
The  apparatus  itself  is  shown  in  Fig.  1.  while  Figs.  2  and  3 


Elevation  and  Section  of  the  Dei-ihon  "Friction  Mill'  for  Testing  Durnblllly 

the  frame  of  the  machine.    By  this  means,  just  as  the  points 


of  L  and  A"  come  into  the  most  delicate  contact,  that  contact 
is  registered  on  the  galvanometer. 

When  the  machine  is  started  up  with  the  micrometer  dial  K 
thus  set  at  zero,  the  w^ear  reduces  the  length  of  the  sample 
plug  of  material  in  V.  allowing  weight  P  to  drop.  At  regular 
intervals  the  amount  of  this  drop  is  noted  by  screwing  down 
micrometer  screw  A'  until  the  galvanometer  again  shows  con- 
tact.    Since  the  ratio  of  distance  AB  to  distance  AL  is  1  to  10 
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and  the  graduations  on  dial  K  read  to  0.01  millimeter,  actual 
changes  in  the  length  ot  the  test  specimen  as  fine  as  0.001 
millimeter  are  read  directly,  and  with  accuracy.  A  dashpot  T 
is  supplied,  as  shown,  connected  with  lever  A,  B,  C,  by  spring 
connection  S.  This  steadies  the  action  of  the  lever,  tempering 
the  vibrations  and  making  fine  measurements  possible.  The 
ratio  of  distance  AB  to  AC  is  1  to  12,  so  that  the  pressure  ap- 
plied is  easily  found. 

The  apparatus  is  shown  ready  for  work  in  Fig.  1.  It  is  pro- 
vided as  shown  with  revolution  counters,  galvanometer  and 
thermometers  for  indicating  the  temperatures  of  the  jacket 
water.  A  motor  is  shown  direct  connected  to  the  apparatus. 
This  may  be  provided  with  volt  and  ampere  meters  if  it  is 
desired  to  make  records  of  the  power  absorbed  in  friction. 
Since,  however,  this  frictional  loss  is  largely  due  to  the  fric- 
tion between  the  plate  and  the  oil  bath,  rather  than  that  be- 


pered.  Similar  improvement  occurs  in  nickel  chromium 
steel. 

Similar  tests  have  been  made  on  bronze  and  other  bearing 
metals.  Bronzes  containing  lead  and  antimony  are  of  the 
kind  which  resist  wear  best,  in  spite  of  their  weak  cohesion. 
One  of  the  test  bars  was  so  soft  that  an  8  millimeter  ball  under 
a  weight  of  12  kilogi-ammes  made  an  impression  on  the  metal. 
This  same  test  bar,  however,  gave  the  smallest  coefficic-nt  of 
wear.  Hard  bronze,  on  the  other  hand,  such  as  phosphor- 
bronze,  wears  more  rapidly.  Hard  bronzes  have  broken  down 
and  abraded  as  soon  as  the  pressure  reaches  one  kilogramme 
per  square  millimeter  (1422  pounds  per  square  inch)  in  the 
machine.  On  the  contrary,  soft  and  anti-friction  bronzes  have 
never  acted  in  this  way,  whatever  the  pressure  used. 

The  designers  of  this  apparatus  are  now  studying  the  ef- 
fects of  elements  other  than  lead  and  antimony  for  bearing 


COMPARISONS    OF    VARIOUS    STEELS    FOB 

DURABILITY    AND 

HARDNESS 

Analysis 

Breaking 

Strength 

Elastic 
Limit 

Elonga- 
tion per 
100  m  m. 

Contrac- 
tion 
per  cent 

Hardness 
Number 
(Brinell) 

No.  of  Sample 

Carbon 

Manga- 
nese 

Silicon 

Sulphur 

Phospho- 
rus 

Chro- 
mium 

Nickel 

Wear 
(Derihon) 

1 

0.30 
0.43 
0.06 
0.36 
0.38 
0.34 
0.43 
0.06 
0.08 
0.38 

1.30 
0.80 
0.50 
1.70 
1.35 
1.30 
0.80 
0..50 
0.33 
0.48 

0..50    ' 

0.30 

0.03 

0.16 

0.08 

0.06 

0.30 

0.03 

0.16 

0.33 

0.03 
0.03 
0.03 

0.05 
0.06 
0.01 

93,500      54,100 
116,600      71,200 

56,900  1    55,600 
109,500  '    79,700 
136,600  1  101,000 
130,800    105.300 

32 
18 
40 
20 
14 
13 

64 

50 
70 

20 

156 
255 
99 
187 
187 
196 
340 
228 
444 
887 

- 
85 

2 

151 

3 

325 

4 

57 

5 

80 

6 

300 

7 

0.03 
0.03 
0.01 
0.01 

0.06 
0.01 
0.01 
0.02 

185,000 

175,000 

89 

(No.  2,  tempered) 

8 

25 

(No.  3,  casehardened 

and  tempered) 

9 

1.30 
1.43 

4.76 
4.55 

1 

20 

(casehardened  and 
tempered) 

10 

(air  tempered) 

243.000  '  227,000 

1 

10 

30 

28 

tween  the  plate  and  the  test  piece,  such  use  is  not  recom- 
mended. 

In  using  this  apparatus  in  testing  the  durability  of  metals, 
some  investigations  were  made  to  see  if  thei-e  is  any  relation 
between  nardness  as  measured  by  the  Brinell  apparatus,  and 
durability  as  measured  by  this  machine.  No  direct  relation 
between  the  two  characteristics  was  discovered.  The  accom- 
panying table  gives  particulars  of  a  series  of  experiments 
along  this  line.  In  these  experiments  tbe  test  piece  was  sub- 
jected to  a  pressure  of  4S  kilogrammes  per  square  centimeter 
(682  pounds  per  square  inch),  with  the  friction  disk  turning 
at  3200  revolutions  per  minute  or  175  feet  per  second,  for  a 
period  of  ten  million  revolutions. 

An  examination  of  the  table  proves  that  the  presence  of 
carbon  has  an  unexpectedly  small  effect  on  the  resistance  to 
wear  as  compared  with  manganese  and  silicon.  This  is  in  ac- 
cordance with  the  experience  in  railroad  work,  in  which  rails 
high  in  manganese  and  silicon  have  been  fo»md  to  wear  less 
rapidly  thsin  when  these  elements  are  lacking.  It  would  seem 
that  the  carbon  has  practically  no  effect  at  all,  since  half  hard 
steel  having  a  high  percentage  of  manganese  and  silicon  wears 
much  less  than  hard  steel  having  a  small  percentage  of  these 
two  elements.  Compare,  for  instance,  samples  1  and  2  in  the 
table,  the  latter  of  which  was  worn  out  nearly  twice  as  rapid- 
ly as  the  former.  Not  until  this  second  sample  had  been  hard- 
ened, as  shown  in  test  No.  7,  could  it  be  compared  with  re- 
spect to  the  wearing  of  sample  No.  1. 

It  is  evident  and,  in  fact,  proved  by  experience  as  well  as  by 
these  experiments,  that  heat  treatment  has  an  effect  on  the 
resistance  to  wear.  Mild  steel  which  in  the  natural  state 
wears  0.325  would  only  wear  0.025  if  casehardened  and  tem- 


metal  purposes,  and  expect  to  be  able  to  publish  valuable  re- 
sults in  the  near  future.  The  information  here  given  was 
sent  us  by  the  American  representative  of  Usines  G.  Derihon, 
Mr.  H.  A.  Elliott,  7502  Carnegie  Ave.,  Cleveland,  Ohio. 

•     *     * 
RUSTPROOF    FINISH    ON    IRON 

The  so-called  "Coslettizing"  process  for  producing  a  rust- 
proof finish  on  iron  is  referred  to  in  a  recent  issue  of  the 
Brass  ^Yo7■ld.  This  process  consists  in  boiling  the  iron  or  steel 
article  to  be  treated  in  a  solution  of  one  gallon  of  water,  four 
ounces  of  phosphoric  acid  and  one  ounce  of  iron  filings.  By 
this  means  a  black  coating  is  produced  on  the  iron  or  steel 
which  protects  it  from  atmospheric  and  other  corrosive  influ- 
ences. This  formula  gives  good  results  when  care  is  used,  but 
when  carelessly  handled  a  certain  amount  of  undissolved  iron 
filings  may  be  left  on  the  surface  of  the  article  being  treated. 
As  far  as  the  protection  of  the  coating  against  corrosion  is 
concerned,  it  is  stated  that  a  piece  of  steel  treated  by  the  pro- 
cess and  immersed  in  salt  water  for  nearly  a  year  has  resisted 
its  attacks  so  that  it  is  practically  free  from  corrosion,  while 
a  similar  piece  untreated  has  become  badly  rusted. 

The  rifle  barrel  rollers  in  the  Springfield  Armory,  Spring- 
field, Mass.,  evidently  are  not  superstitious;  at  least  they  seem 
to  have  no  fear  of  the  hoodoo  "13."  The  billets  from  which 
the  barrels  are  rolled  are  passed  between  a  pair  of  rolls  hav- 
ing eleven  grooves,  the  grooves  bsing  shaped  so  as  to  roll  the 
barrels  large  at  the  breech  and  small  at  the  muzzle.  A  barrel 
is  passed  once  through  each  groove,  except  the  finishing 
groove,  through  which  it  is  passed  three  times,  thus  making 
thirteen  passes  in  all. 
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IRREGULAR  SPACING  OF  THE  CUTTING 
EDGES  OF  REAMERS' 

By  "A" 

The  (luestlon  of  tho  proper  niaiiiipr  in  which  to  "break  up" 
the  flutes  of  rean\crs  (spining  the  cultiiiK  edges  irregularly). 
Is  one  whieh  has  puzzled  uiechanics  considerably.  Some  claim 
that  if  tlie  flutes  of  lialf  of  the  reamer  are  broken  up  exactly 
alike  with  the  other  half  of  the  reamer,  opposite  cutting  edges 
hence  being  exactly  diametrically  opposite,  the  object  sought, 
t.  e..  the  elimination  of  chatter  and  the  possibility  of  ream- 
ing a  round  hole,  would  be  obtained.  Others  maintaiu  that 
the  cutting  edges  around  the  whole  reamer  should  be  irregu- 
larly spaced  so  that  no  two  cutting  edges  are  diametrically 
opposite. 

The  advantages  obtained  by  having  the  two  halves  of  the 
reamer  identical  are  that  the  reamer  can  be  exactly  measured, 
and  that  an  equal  width  of  the  land  of  all  the  cutting  edges 
can  be  more  easily  obtained  if  desired,  as  the  milling  ma- 
chine table  on  which  the  reamer  is  mounted  while  fluting 
would  have  to  be  raised  or  lowered  only  half  the  number  of 
times  for  obtaining  this  result  than  would  be  the  case  if 
every  tooth  were  irregularly  spaced.  The  writer,  however, 
does  not  believe  that  these  advantages  in  any  way  outweigh 


Fig    1  Fig    2  Fig    3  Fig.  4 

Pour-fluted  Reanier.  vnxh  Cutting  Edges  Diametrically  Opposite.     Note  Coinci- 
dence of  Cutting  Edges  at  Various  Times  during  the  Revolution 
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Fig.  5  Fig    6  Fig.  7  Fig    8 

Four-fluted  Reamer.  All  Cutting  Edges   Irregularly   Spaced.      Note  that  there  is 
no  Coincidence  of  the  Cutting  Edges  during  the  W^hole  Revolution 


Fig.  9  Fig.  10  Fig.  11  Fig.  12 

Pour-fluted  Reamer,  with  only  Two  of  the  Cutting  Edges  Diametrically  Op- 
posite.   This  gives  PracticaUy  as  Good  Results  as  shown  in  Figs.  5  to  8 

the   disadvantages    resulting   from   this   method.       When    the 
I  flutes  are  not  Irregularly  spaced  all  around  the  whole  reamer, 
the  tool  is  liable  to  chatter,  and  it  it  bnce  starts  to  cut  a 
"cornered"  hole,  it  will  continue  to  do  so. 

The  accompanying  illustrations  will  show  why  this  hap- 
pens. First,  take  as  an  example  the  case  of  a  four-fiuted 
reamer.  Assume  that  the  cutting  edges  are  irregularly  spaced 
as  shown  in  an  exaggerated  manner  in  Fig.  1.  When  this 
reamer  is  revolved  the  cutting  edges  A  and  C  will  simultane- 
ously occupy  the  positions  originally  occupied  by  B  and  D, 
as  shown  in  Fig.  2.  When  it  is  revolved  further.  B  and  D 
will  simultaneously  occupy  the  positions  originally  occupied 
by  A  and  C.  and  when  it  has  been  revolved  half  a  revolution, 
as  shown  in  Fig.  3,  all  four  cutting  edges  will  occupy  the 
same  relative  positions  as  in  Fig.  1.  In  Fig.  4,  again,  cut- 
ting edges  A  and  C  occupy  the  original  positions  of  cutting 
edges  D  and  B.  1  his  action  is  conducive  to  the  production 
of  a  four-cornered  hole. 


•The  following  articles  dealing  with  the  construction  and  making 
or  reamers  have  previously  been  published  In  Machinerv  :  •Hand 
Koamors."  .laniiary,  ItlOG:  "Reamers,"  August,  September,  October, 
^oven)lll■r.  and   December,   1907. 


in  Figs.  .'■)  to  8,  again,  are  shown  the  relative  positions 
occupied  by  tho  cutting  edges  of  a  reamer  having  four  llutes 
irregularly  spaced  all  around  the  whole  circumference.  It 
will  be  seen  that  here  no  two  cutting  edges  at  any  one  time 
win  occupy  the  same  position  as  has  been  occupied  pre- 
viously by  any  other  two  cutting  edges,  letting  alone  the  fact 
that  the  positions  of  all  four  cutting  edges  never  coincide 
except  at  the  end  of  a  full  revolution.  In  Figs.  9  to  12 
is  shown  a  method  of  spacing  the  cutting  edges  where  two 


Figs.  13  to  18.     Reamer  with  Six  Flutes.     Cutting  Edges  DiametricaUy  Opposite 

of  the  edges  A  and  C  are  diametrically  opposite,  while  B  and 
D  are  not.  This  method  of  spacing  the  flutes  is  practically 
as  effective  as  that  shown  in  Figs.  5  to  8,  and  when  the 
reamer  revolves,  the  positions  of  the  four  cutting  edges  will 
never  coincide,  except  when  the  reamer  has  been  turned 
around  a  full  revolution.  If  the-  reamer  starts  wrong  or  com- 
mences to  chatter,  a  reamer  of  the  type  shown  in  Fig.  1  has 
no  possibility  of  correcting  itself,  whereas  reamers  broken  up 
in  the  manner  shown  in  Figs.  5  and  9   will  do  so. 

The  illustrations,  Figs.  13  to  18  and  19  to  24.  show  reamers 
with  six  flutes.  In  the  first  case  all  the  cutting  edges  are 
diametrically  opposite  each  other  and  in  the  second  case  all 
of  them  are  irregularly  spaced  so  that  no  two  are  diametri- 
cally opposite.  The  illustrations  shown  in  connection  with 
these,  indicate  how  in  the  first  case,  the  positions  of  two  and 
two  cutting  edges  coincide  constantly,  and  how  after  half  a 
revolution  all  the  cutting  edges  coincide,  whereas,  in  the  sec- 
ond case,  there  is  no  coincidence  of  position  of  any  two  cut- 
ting edges  until  the  reamer  has  been  turned  around  a  com- 
plete revolution. 

The    error    in    measuring   a    reamer   when    all   the    cutting 


Flga    19  to  24     Reamer  with  Six  Flutes.    Cutting  Edges  Irregularly  Spaced 

edges  are  irregularly  spaced,  and  when  no  two  are  diametri- 
•  cally  opposite,  is  very  slight.  The  irregular  spacing  should 
be  so  small  that  the  error  in  measuring  should  not  exceed 
0.0003  inch.  It  has  been  the  experience  of  a  toolmaker  of 
both  mechanical  and  commercial  experience  that  this  is  rather 
an   advantage,   as   the   reamer,   when   new,  will  he   a   small 
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amount  oversize,  providing  a  slight  allowance  for  wear 
which  is  not  too  great  even  for  a  hand  reamer.  In  general, 
there  is  no  need  of  a  greater  irregularity  in  the  spacing  of 
the  flutes  than  that  the  error  may  be  limited  to  0.00025  inch. 
As  far  as  concerns  the  difference  in  the  width  of  the  land 
of  the  reamer  edges,  which  is  the  inevitable  result  of  break- 
ing up  the  flutes  if  the  table  or  the  cutter  is  not  raised  or 
lowered  between  consecutive  cuts  so  as  to  make  up  for  the 
difference  in  spacing,  the  writer  does  not  consider  this  mat- 
ter of  enough  importance  to  warrant  any  deviation  from  the 
best  practice  of  spacing  the  cutting  edges.  The  only  reason 
for  lands  of  even  width  would  be  for  the  sake  of  appearance, 
as  the  unequal  width  of  the  lands  in  no  way  interferes  with 
the  efficiency  of  the  reamer.  The  commercial  difficulties  in 
making  the  lands  of  equal  width,  however,  are  rather  too 
great  to  w-arrant  unnecessary  expense  on  account  of  a  matter 
which  has  no  mechanical  importance. 

*     •     * 
MACHINE    SHOP    PRACTICE* 


TOOL    GRINDING-2 

In  the  preceding  installment  of  this  article  which  appeared 
in  the  March  number,  the  shape  which  should  be  given  the 
cutting  edge  of  a  tool  was  considered  in  a  general  way  and  it 
was  also  explained  that  the  slope  for  tools  which  require  slope, 
should  be  back  from  the  icorking  part  of  the  cutting  edge,  as 
this  is  necessary  in  order  to  give  keenness  to  that  part  of  the 
edge  which  does  the  work. 

Now,  in  order  that  the  cutting  edge  may  work  without  inter- 
ference, it  must  have  clearance;  that  is,  the  flank  F  (Fig.  1) 
must  be  ground  to  a  certain  angle  a  so  that  it  will  not  rub 
against  the  work  and  make  the  cutting  edge  ineffective.  This 
clearance  should  be  just  enough  to  permit  the  tool  to  cut  free- 
ly. A  clearance  angle  of  eight  or  ten  degrees  is  about  right  for 
lathe  turning  tools,  while  three  or  five  degrees  is  sufiicient  for 
planer  tools. 

As  was  explained  in  the  Shop  Operation  Sheet  accompanying 
the  March  number,  the  back  slope  of  a  tool  is  measured  from 
a  line  A-B^  (Fig.  1)  which  is  parallel  to  the  shank,  and  the 
clearance  angle,  from  a  line  A-C  at  right  angles  to  line  A-B. 
These  lines  do  not,  however,  alw-ays  occupy  this  position  with 
relation  to  the  tool  shank  w'hen  the  tool  is  in  use.  As  shown 
in  Fig.  2,  the  base  line  A-B  for  a  turning  tool  in  use,  intersects 
with  the  point  of  the  tool  and  center  of  the  work,  while  the 
line  A-C  remains  at  right  angles  to  the  first.  It  will  be  seen 
then,  that  by  raising  the  tool,  the  effective  clearance  angle  a 
will  be  diminished,  whereas  lowering  it,  as  shown  by  the  dot- 
ted lines,  will  have  the  opposite  effect.  The  effective  angles 
of  slope  and  clearance  of  a  planer  tool  will  also  change  when 
its  position  with  relation  to  the  work  is  varied;  thus,  in  Fig.  3 
a  tool  is  shown  in  a  normal  position;  if  this  tool  were  inclined 
as  in  Fig.  4,  evidently  the  effective  clearance  would  be  greatly 
increased  while  the  slope  angle  would  be  zero,  with  the  result 
that  the  tool  instead  of  cutting  or  shearing  the  inetal,  would 
work  with  a  scraping  action.  A  planer  tool  is,  however,  al- 
ways clamped  in  a  fixed  position  with  the  shank  at  right 
angles  to  the  table  as  shown  in  Fig.  3,  whereas  a  lathe  tool, 
the  height  of  which  may  be  varied,  is  not  always  clamped  in 
the  same  position.  This  is  one  reason  why  a  turning  tool  is 
given  more  clearance  than  one  used  for  planing.  The  turning 
tool  also  requires  more  clearance  because  it  has  a  continuous 
feed  and  cuts  along  a  spiral  path  instead  of  along  a  straight 
path,  as  in  the  case  of  a  planer  tool  which  is. fed  at  the  end  of 
the  stroke. 

A  turning  tool  for  brass  or  other  soft  metal,  particularly 
where  considerable  hand  manipulation  is  required,  could  ad- 
vantageously have  a  clearance  of  twelve  or  fourteen  degrees, 
as  it  would  then  be  easier  to  feed  the  tool  into  the  metal;  but, 
generally  speaking,  the  clearance  for  turning  or  planing  tools 
should  be  just  enough  to  permit  them  to  cut  freely.  Excessive 
clearance  means  that  the  cutting  edge  will  be  weakened  by  a 
lack  of  support  which  may  result  in  its  crumbling  under  the 
pressure  of  the  cut. 

The  lip  angle  or  the  angle  of  keenness  5  (Fig.  1)  is  another 
important  consideration  in  connection  with  tool  grinding,  for 

•  With  Sbop  Operation  Sheet  Supplement. 


it  is  upon  this  angle  that  the  eflSciency  of  the  tool  largely  de- 
pends. By  referring  to  the  illustration  it  will  be  seen  that  this 
angle  is  governed  by  the  clearance  and  the  slope  ^,  and  as  the 
clearance  remains  practically  the  same,  it  is  the  slope  which 
is  varied  to  meet  different  conditions.  Now,  the  amount  of 
slope  a  tool  saould  have  depends  on  the  work  for  which  it  is 
intended.  If,  for  example,  a  turning  tool  is  to  be  used  for 
roughing  medium  or  soft  steel,  it  should  have  a  back  slope  of 
eight  degrees  and  a  side  slope  ranging  from  fourteen  to  twenty 
degrees,  while  a  tool  for  cutting  very  hard  steel  should  have  a 
back  slope  of  five  degrees  and  a  side  slope  of  nine  degrees. 
The  reason  tor  decreasing  the  slope  and  thus  increasing  the 
lip  angle  for  harder  metals  is  to  give  the  necessary  increased 
strength  to  the  cutting  edge  to  prevent  it  from  crumbling 
under  the  pressure  of  the  cut.  The  tool  illustrated  in  Fig.  6 
is  much  stronger  than  it  would  be  if  ground  as  shown  in  Fig.  1, 
as  the  former  is  more  bluilt.     If  a  tool  ground  as  in  Fig.  6, 
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Pigs.  1  and  2      lUustrations  showing  how  Effective  Angles  of  Slope  and 
Clearance  change  as  Tool  is  raised  or  lowered 

however,  were  used  for  cutting  very  soft  steel,  there  would 
be  a  greater  chip  pressure  on  the  lip  surface  I,  and  consequent 
greater  resistance  to  cutting,  than  it  a  keener  tool  had  been 
employed;  furthermore  the  cutting  speed  would  have  to  be 
lower,  which  is  of  even  greater  importance  than  the  chip  pres- 
sure; therefore,  the  lip  angle,  as  a  general  rule,  should  be  as 
small  as  possible  without  weakening  the  tool  so  that  it  cannot 
do  the  required  work.  Experiments  conducted  by  Mr.  F.  W. 
Taylor  to  determine  the  most  efficient  form  for  lathe  roughing 
tools,  the  results  of  which  were  previously  published  in  Ma- 
chinery (January  to  August,  1907,  engineering  edition)  showed 
that  the  nearer  the  lip  angle  approached  sixty-one  degrees,  the 


Figs.  3  and  4.  Effect  of  Change  of  Position  on  Action  of  Planer  Tool.  Fig.  6. 
Blotter  Tool.  Figs  6  and  7.  Lathe  Roughing  Tools  Ground  for  Turning  Hard 
and  Soft  Steel 

higher  the  cutting  speed.  This,  however,  does  not  apply  to 
tools  for  turning  cast  iron  as  the  latter  will  work  more  effi- 
ciently w'ith  a  lip  angle  of  about  sixty-eight  degrees.  This  is 
because  the  chip  pressure  when  turning  cast  iron  comes  closer 
to  the  cutting  edge  which  should,  therefore,  be  more  blunt  to 
withstand  the  abrasive  action  and  heat.  Of  course,  the  fore- 
going remarks  concerning  lip  angles  apply  more  particularly 
to  the  tools  used  for  roughing  cuts. 

In  order  to  secure  a  strong  and  well-supported  cutting  edge, 
tools  used  for  turning  very  hard  metal,  such  as  chilled  rolls, 
etc.,  are  ground  with  practically  no  slope  and  with  very  little 
clearance.  Brass  tools,  while  given  considerable  clearance,  as 
previously  stated,  are  also  ground  flat  on  top  or  without  slope; 
this  is  not  done,  however,  to  give  strength  to  the  cutting  edge, 
but  rather  to  prevent  the  tool  from  gouging  into  the  work, 
which  it  is  likely  to  do  if  the  part  being  turned  is  at  all  flex- 
ible and  the  tool  has  been  given  slope. 

Blotter  tools  for  general  work,  such  as  the  one  illustrated  in 
Fig.  5,  are  ground  in  practically  the  same  way  as  a  planer  tool. 
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If  we  consider  a  slotter  tool,  which  Is,  of  course,  a  vertical 
planing  tool,  under  working  conditions,  we  shall  see  that  the 
angle  a  represents  the  clearance  and  fi  the  slope,  which  is 
given,  as  with  lathr  and  planer  tools,  to  that  surface  against 
which  th.'  chip  bears  while  it  is  being  severed. 

Often  a  tool  which  has  been  ground  properly  In  the  first 
place,  is  greatly  niisshapen  after  it  has  been  sharpened  a  few 
times.  This  is  usually  the  result  of  attempts  on  the  part  of  the 
workman  to  re-sharpen  it  hurriedly;  for  example,  it  is  easier 
to  secure  a  sharp  edge  on  the  turning  tool  shown  in  t'ig.  1  by 
grinding  the  flank  as  indicated  by  the  dotted  line,  than  by 
grinding  the  entire  flank.  The  clearance  is,  however,  reduced 
and  the  lip  angle  changed. 

There  is  great  danger  when  grinding  a  tool  of  burning  it  or 
drawing  the  temper  from  the  line  cutting  edge,  and,  aside  from 
the  actual  shape  of  the  cutting  end,  this  is  the  most  important 
point  in  connection  with  tool  grinding.  If  a  tool  is  pressed 
hard  against  an  emery  or  other  abrasive  wheel,  even  though 
the  latter  has  a  copious  supply  of  water,  the  temper  will  some- 
times be  drawn,  which  will  be  indicated  by  a  dark  blue  color 
at  the  point,  as  at  a  in  Fig.  7.  Burnt  tools  are,  however,  some- 
times discolored  so  slightly  that  the  discoloration  is  scarcely 
discernible,  for  naturally  it  is  the  fine  cutting  edge  from  which 
the  temper  is  first  drawn,  and  it  is  also  this  fine  edge  which 
does  the  work. 

When  grinding  a  flat  surface,  to  avoid  burning,  the  tool 
should  be  frequently  withdrawn  from  the  stone  so  that  the 
cooling  water  (a  copious  supply  of  which  should  be  provided) 
can  have  access  to  the  surface  being  ground.  For  the  same 
reason  a  curved  surface  should  be  constantly  rolled  about  on 
the  face  of  the  wheel.'  A  moderate  pressure  should  also  be  ap- 
plied, as  it  is  far  better  to  spend  an  extra  minute  or  two  in 
grinding,  than  to  ruin  the  tool  by  burning  it  in  an  attempt  to 
sharpen  it  quickly.  Of  course,  what  has  been  said  about  burn- 
ing, applies  more  particularly  to  carbon  steel,  but  even  self- 
hardening  steels  are  not  improved  by  being  overheated  at  the 
stone. 

As  to  the  kind  of  abrasive,  the  writer  believes  that  there  is 
nothing  superior  to  a  free-cutting  grindstone  for  tool  grinding. 
A  little  more  time  may  be  required  when  a  grindstone  is  used, 
but  the  fineness  and  quality  of  the  edge  obtained  which  results 
in  increased  tool  efficiency,  is  by  far  the  more  important  con- 
sideration. 

•  •     • 

THE    GROWTH    OP    CAST    IRON 

In  an  article  entitled  "The  Growth  of  Cast  Iron"  in  the 
March,  1910,  issue  of  Machinery,  a  comparison  was  made  of 
the  results  obtained  in  the  experiments  made  by  Prof.  H.  F. 
Rugan  and  Prof.  H.  C.  H.  Carpenter  with  those  obtained  by 
Mr.  A.  E.  Outerbridge,  Jr.  It  was  stated  that  IWr.  Outer- 
bridge's  experiments  did  not  show  an  increase  in  weight  of 
a  sample  which  had  increased  in  volume  after  repeated  heat- 
ings, while  the  other  experimenters'  samples  showed  an  in- 
crease in  weight  as  well  as  in  size.  As  an  explanation  of  this 
condition  it  was  stated  that  Mr.  Outerbridge  had  his  samples 
enclosed  in  an  iron  pipe  sealed  at  the  ends  with  clay.  Our 
attention  has  been  called  to  the  fact  that  the  other  experi- 
menters heated  their  samples  in  the  same  manner,  using  an 
iron  muffle  furnace  sealed  with  fire  clay,  so  that  in  this  respect 
there  was  no  material  difference  in  the  manner  of  heating  the 
samples.  While  the  specimens  .  were  thus  completely  pro- 
tected from  the  direct  action  of  the  flame,  the  results  of  the 
experiments  indicate  that  the  gases  entered  the  muffle.  Iron 
heated  to  the  temperature  used,  about  1470  degrees,  becomes 
permeable  to  gases.  Hence  the  manner  of  heating  does  not 
account  for  the  difference  of  the  results  obtained'  by  the  dif- 
ferent investigators. 

*  *     ♦ 

From  the  preliminary  reports  of  an  industrial  census  re- 
cently taken  in  Great  Britain,  it  appears  that  the  value  of  the 
machine  tools  built  in  that  country  in  1907  was  $13,575,000. 
Of  other  classes  of  machinery,  locomotives  were  built  valued 
at  $22,100,000,  this,  however,  not  including  the  locomotives 
constructed  by  the  railway  companies  themselves.  The  total 
value  of  all  classes  of  machinery  built  in  Great  Britain  was 
1450,000,000  in  the  year  mentioned. 


THE  HIRTH  MINIMETER  FOR  ACCURATE 
MEASUREMENTS 

The  accompanying  illustrations  show  a  measuring  appar- 
atus devised  by  Mr.  Albert  Hirth  of  the  Fortuna  Works,  Cann- 
statt-Stuttgart,  Germany,  intended  for  a  comparator  to  indi- 
cate differences  of  fractions  of  millimeters  existing  between 
the  piece  measured  and  a  standard  gage  bloclc,  or  between  the 
piece  measured  and  a  sample  piece  of  arbitrary  dimensions. 
The  general  construction  of  the  minimeter  is  shown  in  Figs. 
1  and  2,  and  the  principle  of  its  action  in  Fig.  3,  this  principle 
being  the  introduction  of  a  long  lever  arm  which  at  the  same 
time  serves  as  an  indicating  needle,  and  a  short  arm  the 
length  of  which  is  determined  by  the  distance  between  two 
knife  edges.  The  bearing  points  of  those  two  knife  edges 
may  be  varied  in  order  to  provide  adjustment  for  the  appar- 
atus. One  of  the  advantages  of  the  device  is  that  it  eliminates 
the  necessity  for  lubrication  and  overcomes  the  disadvantages 
of  play  on  dead  centers.  As  indicated  in  Fig.  1,  a  spring 
holds  the  lever  against  the  knife  edges  and  returns  it  to  its 
normal   position   after   measuring.     The  whole   mechanism   is 
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Pigs.  1  to  3.    Construction  and  Principle  of  Action  of  the  Hirth  Minimeter 

enclosed  in  a  tube,  the  upper  part  of  which  is  provided  with  an 
opening  which  permits  a  graduated  scale  to  be  seen  and  the 
indications  of  the  pointer  to  be  read  off.  The  scale  is  pro- 
vided with  graduations  corresponding  to  hundredths  of  a 
millimeter  (about  0.0004  inch).  The  measuring  instrument 
proper  can  be  mounted  in  different  holders  so  that  it  can  be 
used  with  equal  facility  for  measuring  flat  and  round  pieces 
as  well  as  inside  diameters  of  holes. 

In  Figfl  4  the  minimeter  is  shown  arranged  for  measuring, 
or  rather  Comparing,  dimensions  of  flat  pieces.  In  this  case 
the  instrument  proper  is  mounted  on  a  standard  or  upright, 
carrying  at  its  upper  end  a  clamp  for  holding  the  minimeter 
and  at  its  lower  end  a  small  circular  table  placed  on  a  bracket 
adjustable  for  height.  When  cylindrical  pieces  are  to  be  com- 
pared, the  instrument  is  mounted  as  shown  in  Fig.  5.  In 
this  case  the  location  of  the  measuring  instrument  proper  is 
adjusted  by  means  of  the  adjusting  mechanism  shown  on  the 
side  of  the  holder,  so  that  the  indicator  points  to  zero  when 
the  sample  or  standard  gage  is  placed   in  the  holder.     Then 


r46 


MACHINERY 


May.  1910 


the  differences  in  dimensions  of  the  various  pieces  are  noted 
by  inserting  them  in  the  instrument  in  place  of  the  sample 
or  gage.  For  measuring  inside  diameters  the  instrument  is 
mounted  as  shown  in  Pig.  6.  In  this  case  the  minimeter  is 
held  in  a  bracket  having  a  two-point  support  provided  with 
means  for  adjustment  so  that  it  can  be  easily  applied  to  the 
required  diameter. 

It  is  evident  from  this  brief  description  that  the  apparatus 
Is  a  very  convenient  one  for  machine  shop  use.  It  permits 
of  a  comparison  of  different  measuring  instruments  and  gages 
at  given  intervals,  without  the  employment  of  relatively  costly 


INSTALLATION  OF  STATIONARY  GAS 
ENGINES  FOR  FACTORY  USE 

By  H.  J.  EACHMANN' 

The  use  of  stationary  gas  engines  for  industrial  purposes  in 
New  York  state,  has  been  made  difficult  where  the  provisions 
of  the  factory  law  are  not  complied  with.  It  is  a  well-known 
fact  that  the  burnt  gases  which  escape  from  any  explosion 
engine  will  soon  contaminate  the  air  to  such  an  extent  as  to 
render  it  unfit  for  breathing  purposes.  The  law  requires  that 
al  work-rooms  be  provided  with  sufficient  means   of  ventila- 


Fig.  4     The  Minimeter  mounted  for 
Measuring  on  Flat  Surfaces 


Fig.  5. 


Minimeter  mounted  for  Use  on 
Cylindrical  Surfaces 


Fig.  6.    The  Minimeter  used  for  Internal 
Measurements 


Standard  measuring  machines.  When  standard  gages  are  at 
hand  it  indicates  exactly  the  size  that  the  piece  of  work  must 
have  in  order  to  obtain  the  desired  degree  of  accuracy.  It  is 
so  simple  in  its  ajjplication  that  it  may  be  employed  by  the 
ordinary  mechanic  as  easily  as  any  of  the  ordinary  measuring 
instruments  with  which  he  is  familiar.  It  is  evident  that 
this  instrument  can  be  applied  to  many  special  uses  not  di- 
rectly referred  to  in  this  description. 

*     *     * 
MAKING    FILMS    IN    A    VACUUM 
A  new  method  of  producing  thin  metallic  films  by  volatiliza- 
tion in  a  vacuum  was  described  at  a  recent  meeting  at  the 
Academy  of  Science  by  Prof.  L.  HouUevigne,  which  may  have 


tion,  and  it  is  therefore  necessary  to  make  provision  for  ex- 
hausting the  foul  gases  and  admitting  a  constant  supply  of 
fresh  air. 

In  the  accompanying  engraving  a  typical  floor  plan  of  a 
small  loft  building  such  as  is  used  for  a  large  variety  of 
manufacturing  purposes,  is  shown.  It  is  a  mistake  to  place  a 
motor.'especially  a  gas  engine,  in  an  out-of-the-way  dark  cor- 
ner of  a  room  and  expect  satisfactory  results.  In  such  a  loca- 
tion, the  motor  is  neglected,  often  becomes  over-heated,  and 
repairs  are  made  with  difficulty.  When  the  engine  is  located 
as  shown,  it  takes  up  a  large  amount  of  otherwise  available 
floor  space  and  light,  but  the  benefits  derived  from  such  a 
location  more  than  compensate  for  the  additional  expense  in- 


24  EXHAUST  FAN 
/set  IN   UPPER  HALF  Or  SASH  FRAME 


Plan  ol   Small  Factory  driven  by  Gas  Engine,  showing  Ideal  Ain-angement 


an  important  commercial  influence  on  the  production  of  gold 
leaf.  The  metal  to  be  deposited  is  first  deposited  on  platinum 
wire  which  is  then  heated  in  a  high  vacuum.  The  film  forms 
on  a  glass  cylinder  which  is  kept  in  constant  rotation  near  the 
heated  wire.  In  this  manner  thin  films  have  been  produced 
of  gold,  silver,  platinum,  copper,  zinc,  tin  and  cadmium. 

*  *  * 
Barney  Oldfield  drove  a  210-horsepower  Bens  racer  one  mile 
in  27.33  seconds  at  Daytona  Beach,  Fla.,  March  16.  He  broke 
the  former  world's  mile  record  of  28.23  seconds  made  by  Fred 
Marriot  with  a  Stanley  steam  car  in  January,  1906,  on  the 
same  course.  The  speed  attained  by  Oldfield  averaged  131.72 
miles  per  hour. 


volved.  In  the  first  place,  the  power  plant  is  in  a  large,  light 
room,  entirely  separate  from  the  manufactory,  so  that  it  is 
easy  to  keep  it  clean  and  well  ventilated.  There  is  also  room 
for  a  small  generator,  which  will  furnish  current  for  electric 
light  and  such  small  portable  electric  tools  as  are  used  in  the 
shop.  This  will  also  do  away  with  another  source  of  vitiated 
air;  namely,  the  burning  of  gas  jets  at  each  machine,  to  say 
nothing  of  the  additional  safety  and  comfort  to  the  operator. 
If  it  is  desired,  this  current  may  also  be  used  for  ignition  pur- 
poses in  place  of  batteries  or  hot  tubes. 

The  opposite  side  of  the  engine  is  belted  direct  to  the  line- 
shaft,  as  shown,  from  which  a  drive  is  taken  for  the  24-inch 

*  .\dclress  :      3  23-1   Theriot   A\e.,   New   Yoi-k   City. 
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exhaust  fan  which  is  sot  in  the  upinr  i>art  of  the  sash  franiu 
in  tlie  toilet.  All  the  i)arlitions  shown,  run  U|i  to  the  celling 
except  the  one  between  the  engine  room  anil  toilet.  With 
this  arrangement  the  fan  will  keep  the  air  of  both  these 
roon;s  in  as  good  condition  as  outdoors  without  perceptible 
draft. 

If  a  forced  circulation  of  air  is  also  desired  in  tlie  factory, 
a  register  may  be  placed  near  the  ceiling  in  the  partition  be- 
tween the  engine  and  worli-room,  which  may  be  opened  or 
closed  to  secure  the  desired  result.  Furthermore,  provision 
may  be  made  for  the  supply  of  fresh  air  through  the  windows 
by  opening  each  sash  slightly  at  the  top  and  bottom.  To  pre- 
vent a  draft  from  this  source,  the  windows  may  be  fitted  with 
any  good  malve  of  window  ventilator. 

A  manufacturing  plant  arranged  as  outlined  will  come  up 
to  the  strictest  requirements  of  the  health  and  factory  laws 
and  may  be  run  In  the  most  economical  manner  as  regards 
expense  for  power  consumption.  Incidentally,  the  working 
conditions  will  be  favorable  toward  securing  the  steady  serv- 
ices of  high-grade,  intelligent  workmen. 


THIN  CASTINGS 

By    WILLIAM    PAINTKK 

The  gray  iron  castings  which  are  shown  in  the  accompany- 
ing illustration  do  not  exceed  1/16  inch  in  thi<kness  at  any 
point,  and  they  are  made  commercially  In  quantities  to  take 
the  place  of  sheet  metal  cups.  These  castings  have  practically 
no  draft  and  they  must  be  without  blow  holes  as  they  are 
required  to  be  water-tight.  They  are  made  in  five  different 
sizes,  but  only  two  sizes  are  shown  in  the  illustration.  The 
four  larger  ones  of  those  illustrated  are  8  Inches  in  diameter 


Cup-shaped  Castings  ^vhich  do  not  exceed  1   16-inch  in  Thickness 

and  6  inches  deep,  and  the  smaller  one  is  7  inches  in  diameter 
and  5  inches  deep.  The  weight  of  the  larger  size  Is  3  pounds 
4  ounces,  while  that  of  the  smaller  one  is  2  pounds  8  ounces. 
The  smallest  size  which  is  cast  is  even  less  than  1  16  inch  in 
thickness  and  its  weight  is  only  1  pound  4  ounces.  This 
smallest  cup  has  a  diameter  of  only  6  inches  and  a  depth  of  4 
inches,  while  the  two  larger  sizes  have  a  diameter  of  9  and  12 
inches  and  a  depth  of  9  and  10  inches,  respectively.  The  weight 
of  these  castings  must  not  vary  more  than  4  ounces. 

The  work  is  done  under  the  direction  of  our  foreman  iron 
molder,  Mr.  Fred  Hockenberry,  and  the  process  is  as  follows: 
First,  the  pattern  which  is  of  metal,  is  turned  to  the  weight 
required,  the  patternmaker  allowing  from  2  to  S  ounces  over 
the  weight  of  the  casting  for  which  the  pattern  is  intended. 
They  are  made  perfectly  straight  on  the  outside,  with  1/32- 
inch  draft  inside,  so  a  molder  will  see  at  once  the  necessity  of 
rapping  the  pattern  when  removing  it  from  the  sand. 

There  are  three  ways  of  molding  these  floats.  A  two-part 
flask  cut  in  the  middle  and  having  a  cope  and  drag  may  be 
used,  or  a  three-part  flask  having  a  cope,  cheek,  and  drag,  or 
a  two-part  snap  flask,  where  flask  is  removed,  and  a  slip  or 
outside  box  is  forced  over  the  mold;  this  latter  method  is  not 
safe,  as  in  forcing  the  box  over  the  mold,  a  crush  is  likely  to 
follow. 

The  sand  used  for  this  job  was  one-half  No.  0  Albany  and 
one-half  No.  0  Dresden  thoroughly  tempered.  The  greatest 
care  must  be  taken  in  wetting  and  thoroughly  mixing  the 
sand,  so  there  will  not  be  any  wet  or  dry  parts  to  come  in 
contact  with  the  pattern,  as  they  will  cause  blowing  or  scab- 
bing of  the  casting. 
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When  molding  a  float  In  a  two-part  flask  the  molder  places 
the  pattern  on  a  plain  board;  the  drag  half  of  the  flask,  which 
should  be  2  Inches  deeper  than  the  pallern,  is  then  placed 
over  the  latter,  and  fllled  about  half  full  of  sand  sifted  from 
a  No.  e  riddle.  The  sand  is  then  peened  around  the  pattern 
evenly,  care  being  taken  not  to  leave  hard  and  soft  spots  that 
might  cause  a  blow  or  swell  in  the  casting.  After  the  molder 
has  the  first  course  of  sand  peened  evenly,  he  makes  the 
second  riddling.  Care  should  be  taken  to  see  that  the  pat- 
tern is  covered,  and  that  there  are  no  soft  spots  between  the 
two  riddlings.  The  flask  is  then  fllled  with  sand,  and  rammed 
properly,  and  the  loose  sand  is  struck  off  on  the  bottom  board. 
This  board  must  be  set  level  on  the  sand  edges  of  the  flask. 
The  board  is  next  removed  and  the  sand  is  vented  inside  and 
out  of  the  pattern,  so  that  all  gases  such  as  steam  and  air 
may  escape,  as  in  castings  as  thin  as  these  any  gas  that  can- 
not escape  will  cause  a  hole  in  the  side  wall  of  the  ca.sting. 
After  the  venting  Is  done,  the  board  is  placed  on  the  llask 
which  is  then  rolled  over.  We  now  have  the  pattern  in  the 
drag  half  of  the  flask.  The  parting  is  made,  care  being  taken 
that  the  sand  be  firm  around  the  top  of  the  pattern;  parting 
sand  is  put  on  the  mold,  and  the  cope  half  of  the  flask  is 
placed  on.  The  ears  should  be  tight  on  the  pins  so  that  the 
lope  cannot  shift.  Sprues  are  placed  in  opposite  corners  for 
pouring,  and  also  in  the  remaining  corners  for  risers.  Enough 
sanu  is  then  riddled  to  cover  the  top  of  the  pattern,  the  sprues 
are  thoroughly  tucked  around,  and  the  cope  is  then  filled  with 
sand  and  well  peened  to  get  the  sand  firmly  back  of  the  sprues 
so  as  to  prevent  a  "run  out."  The  sand  should  not  be  rammed 
too  hard  over  the  top  of  the  pattern,  as  it  will  cause  blow 
holes  and  cold  shots.  The  sand  is  next  vented,  care  being 
taken  not  to  strike  the  pattern;  the  pattern  is  then  rapped 
through  the  cope.  It  should  not  be  rapped  much,  however, 
as  there  is  only  an  allowance  of  4  ounces  to  go  on. 

After  the  sprue-pins  are  removed,  the  cope  is  lifted.  The 
gates  can  best  be  cut  before  the  pattern  is  drawn,  as  then 
there  is  no  danger  of  loose  sand  dropping  down  the  side  wall. 
The  gating  is  one  of  the  important  points  in  casting  these 
floats.  A  runner  should  be  cut  to  the  right  and  left  of  the 
sprues  about   1   inch  wide  and   %   inch  deep. 

Leaders  to  the  casting  ly^  inch  wide  and  1/16  inch  thick 
at  the  point  of  entering  the  mold,  tapering  back  to  a  size  of 
%  inch  wide  by  V^  inch  deep  where  they  join  the  runners, 
will  allow  the  iron  to  flow  into  the  mold  easily,  saving  the 
cutting  of  the  green  sand  core.  The  gate  should  be  well 
thumbed  down,  so  that  no  loose  sand  can  wash  into  the  mold, 
as  a  small  particle  of  sand  flowing  with  the  iron  and  drop- 
ping down  the  side,  will  leave  a  hole  in  the  casting.  A 
straight  gate  is  cut  into  the  riser  to  relieve  the  strain  as  the 
mold  has  to  be  forced  very  hard. 

The  pattern  Is  drawn  with  two  screws,  and  great  care  has 
to  be  taken  not  to  break  the  sand,  so  as  to  allow  any  loose 
particles  to  fall  in,  as  it  is  impossible  to  remove  them.  After 
the  pattern  is  removed,  the  cope  is  closed  onto  the  drag,  the 
mold  is  placed  on  the  floor,  and  enough  weights  are  placed 
on  the  flask  to  insure  the  cope  not  rising  when  the  iron  is 
poured. 

The  best  hot  iron  is  used,  and  the  mold  is  poured  two  up; 
after  pouring,  the  mold  is  allowed  to  stand  until  it  is  thor- 
oughly cold.  As  tjie  castings  are  very  thin  they  snould  not 
be  exposed  to  the  air  while  hot,  as  they  are  likely  to  crack 
by  cooling  too  quickly. 

The  iron  which  is  used  is  high  in  silicon  and  low  in  sul- 
phur. Some  manganese  is  added  for  strength  and  phos-)hc)r- 
us  for  fluidity.  An  analysis  of  the  iron  used  is  as  follows: 
Silicon,  2.75;  sulphur,  0.005;  manganese,  0.20;  phosiihorus, 
0.60;  coke,  0.60  to  0.75  in  sulphur. 

*     *     « 

The  dangers  of  atmospneric  electricity  in  aerial  navigation 
are  attracting  considerable  attention.  While  an  ordinary  bal- 
loon without  metal  parts  is  not  exposed  to  any  djinger  as 
long  as  It  floats  in  the  air,  the  modern  dirigibles  are  pro- 
vided with  much  framew-ork  made  of  conducting  metals.  ICven 
a  balloon,  however,  may  be  charged  with  electricity  and  a  spark 
produced  when-  contact  with  the  ground  is  made,  thus  setting 
fire  to  the  gas. 
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LAPS  AND  THEIR  USB 

I  have  read  carefully  the  interesting  article  on  "Laps  and 
Points  on  Lapping"  by  Mr.  F.  P.  Crosby  in  the  February  num- 
ber, and  no  doubt  he  has  successfully  used  the  method  de- 
scribed. However,  my  experience  has  been  that  copper  is  not 
a  metal  to  be  quickly  and  accurately  worked,  and  I  am  sure 
that  Mr.  Crosby's  method  would  not  be  practical  in  a  shop 
where  nearly  every  hole  is  finished  by  lapping — by  all  classes 
of  workmen.  I  should  be  afraid  that  the  split  lap,  as  shown 
in  Fig.  3  of  the  article  referred  to,  would  expand  and  revolve 
on  the  arbor,  possibly  causing  particles  of  emery  to  become 
loose  and  lodge  in  the  work,  especially  if  It  were  of  brass  or 
aluminum.  This  style  of  lap  and  method  of  holding  might 
be  suitable  for  very  small  tool  work,  but  even  then  it  would 
be  expensive. 

In  consideration  of  the  above  article,  and  in  view  of  the  fact 
that  accurate  lapping  is  a  very  difficult  operation  for  many 
machinists,  it  would  seem  fitting  at  this  time  to  again  consider 
it  in  a  light  possibly  new  to  some.  Lapping  is  not,  however, 
as  difficult  as  it  would  seem,  providing  the  proper  methods  and 
tools  are  used  in  the  process. 

I  consider  the  material  used  for  holding  the  abrasive  one  of 
the  most  important  factors  when  the  work  is  soft;  and  it  is 
very  important  that  this  material  should  be  softer  than  the 
work,  which  would  make  it  easier  to  charge.  In  shops  where 
nearly  every  hole  is  finished  by  lapping,  lead  has  been  adopted 
as  the  best  known  metal  to  use.     It  is  inexpensive  and  can  be 


Figs.  1  and  2.    Lap  Aibor  and  Lead  Lap  ^vitli  Dnving  Key 

remolded    by   apprentices;    besides    it   charges    very    quickly, 
which  is  a  much  desired  and  important  feature. 

The  lap  arbor  illustrated  in  Fig.  1  is  used  for  holding  the 
lead  laps,  which  may  be  molded  in  as  many  sizes  as  desired. 
The  molding  arbor  should  be  an  exact  duplicate  of  the  work- 
ing arbor.  A  small  groove  A  is  milled  the  entire  length  of 
the  molding  arbor,  producing  a  driving  key  B,  Fig.  2, 
which  fits  the  working  arbor.  This  driving  key  is  very  neces- 
sary, as  it  is  almost  impossible  to  prevent  considerable  lap 
friction  between  the  work  and  the  lap.     Without  the  driving 


Fig.  3.    Lead  Lap  ^rith  Tw'o  Diameters.    Fig.  4.    Metiiod  of  Preventing 
BeU-mouthed  Holes  . 

key,  the  lap  would  surely  revolve  on  the  arbor  and  become 
tight  in  the  work. 

It  is  very  convenient  to  have  laps  with  two  or  more  diam- 
eters, as  shown  in  Fig.  3,  which  enables  the  operator  to  readily 
find  a  size  without  a  waste  of  metal  for  each  job.  It  may  be 
necessary,  of  course,  to  slightly  reduce  one  of  the  diameters  to 
obtain  the  desired  size.  The  usual  custom  is,  when  a  lap  is  a 
little  too  small,  to  flatten  it  between  two  parallel  plates  in  an 


arbor  press,  which  forces  the  metal  outward  on  the  open  sides. 

For  outside  lapping  or  "ringing"  a  cast-iron  adjustable  lap 
is  used,  similar  to  the  oife  shown  in  Fig.  5.  Any  piece  of  cast 
iron  will  do,  but  it  is  much  better  to  have  special  castings  of 
several  sizes  for  this  purpose,  with  holes  in  each  end  as 
shown.  The  slots  and  holes  serve  to  hold  the  loose  particles 
of  the  abrasive. 

Fig.  4  shows  a  method  of  preventing  a  "bell-mouthed"  hole 
(large   at   the   ends).     A   shell   about   3/16   inch   long  is   left 


Fig.  5.    Adjustable  Cast-iron  Lap.     Fig.  6.    Form  of  Lap   for  Blind  Holes 

on  each  end  of  the  work,  which  is  cut  or  ground  off  after  the 
lapping  is  finished.  This  will  remove  the  bell-mouthed  part, 
which  is  otherwise  practically  unavoidable.  The  causes  of  a 
bell-mouthed  hole  are  as  follows: 

1.  Too  much  loose  emery  and  oil  at  the  mouth  cf  the  hole, 
which  assists  in  cutting  faster. 

2.  Lapping  too  long  in  one  position,  causing  the  cutting 
medium  inside  the  hole  to  become  dull,  so  that  the  abrasive 
which  is  outside,  being  sharp,  cuts  faster, 

3.  Lap  arbor  under-size,  not  straight,  and  too  long.  When 
possible,  the  contact  portion  of  a  lap  should  be  shorter 
than  the  work,  which  will  greatly  assist  in  preventing  a  taper 
hole. 

Fig.  6  shows  the  style  of  lap  to  use  in  a  hole  which  bottoms, 
or  does  not  extend  through  the  piece  to  be  lapped.  It  is  slot- 
ted and  tapped  for  an  expansion  screw,  which  makes  adjust- 
ment very  easy.  The  slots  hold  the  loose  particles  of  abrasive. 
This  style  of  lap  is  usually,  made  of  cast  irqn,  and  has  a  taper 
shank  which  is  fitted  to  the  drill  press  or  lathe  spindle.  With 
it  a  hole  which  bottoms  can  be  lapped  straight,  as  the  point 
of  contact  on  the  lap  extends  back  from  the  end  about  \i 
inch  to  a  point  A;  beyond  this  point  it  is  slightly  tapering. 

If  the  methods  given  in  the  foregoing  are  not  in  accordance 
with  the  best  practice,  I  shall  be  very  glad  to  read  in  the  col- 
umns of  Machi.\ery  of  any  which  have  been  actually  and  suc- 
cessfully used  in  high-class  and  very  accurate  machine  and 
tool  construction,  where  quality  and  quantity  have  been  the 
guiding  powers.  S.  C.  S. 

PLAINER  LETTERS  AND  FIGURES  IN 
DRAFTING-ROOM  AND  SHOP 

Everybody  will  agree  that  letters  and  figures  too  plain  and 
distinct  viould  be  difficult  to  obtain.  Many  will  also  agree 
that  certain  small  details  properly  attended  to  would  con- 
tribute much  to  a  quicker  and  clearer  understanding  of  writ- 
ten characters  of  all  kinds.  Is  it  not  a  curious  truth  that 
characters  representing  sounds — letters — are  In  the  case  of 
the  twenty-six  used  in  our  language,  so  diverse  In  form  that 
each  may  easily  be  distinguished  from  any  and  all  the  others 
— though  few  mistakes  would  occur  if  this  were  slightly 
otherwise— while  in  the  case  of  the  nine  digits  where  one 
character  gives  absolutely  no  clew  to  the  identity  of  any 
other  when  used  in  groups,  and  where  the  identity  of  each 
character  is  of  relatively  great  importance,  we  use  forms 
that  not  only  may  be  but  often  are  mistaken  one  for  the 
other? 

Even  on  the  printed  page,  that  in  all  cases  is  viewed  from 
the  bottom  only,  the  use  of  sixes  and  nines  which  are  the 
same  inverted,  is  to  be  condemned;  and  in  shop  drawings  and 
tool  marking  it  is  utterly  indefensible.  The  forms  of  numer- 
als used  by  most  persons  in  writing  are  far  superior  to  those 
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In  use  by  most  diartsmen  on  their  drawings  or  by  the  de- 
signers of  typewriter  type,  or  the  designers  of  stamps  in 
general.  Not  only  sliould  the  nine  be  different  In  form  from 
the  six  and  all  other  figures,  but  eights,  threes  and  fives 
should  each  be  so  distinct  in  form  from  all  the  others  that  a 
slight  failure  to  print  clearly  or  a  slight  wearing  or  dirtying 
of  a  jirint,  or  carbon  copy,  would  not  lead  to  error  or  that 
annoying   uncerlainty   so   often   met   with   In   the   shop. 

It  is  needless  to  say  that  no  radical  change  can  be  under- 
taken. An  attempt  on  the  part  of  the  writer  to  distinguish 
the  figure  seven  by  the  use  of  a  short  horizontal  line  across 
the  center  of  its  stem  soon  led  to  its  abandonment  because 
sevens  so  treated  were  persistently  read  F. 

A   brief   review   of   the   nine   digits   as   used   by   draftsmen, 
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Fig.  1.    Sugrgeated  Changes  Ui  the  Form  of  Figures 

diesinkers,  type  designers  and  some  others,  leads  to  the  fol- 
lowing suggestions:  Avoid  the  use  of  the  "Roman";  it  has 
perverted  so  upright  a  character  as  the  figure  one  and  made  it 
look  like  other  things.     Two  has  suffered  also. 

The  figure  three  is  good  with  flat  or  a  curved  top,  with  a 
wide  open  low-hanging  lower  lip  or  a  return  curve  making 
the  lower  opening  more  like  a  slightly  enlarged  upper  open- 
ing of  a  curved  top  three,  but  care  should  be  used  that  the 
fives  and  eights  used  therew'ith  are  so  different  as  to  make 
confusion  of  the  characters  difficult.  A  good  combination 
would  seem  to  be  a  flat  top  three — no  Roman  on  the  left  end 
of  the  flat — and  an  open  lower  part  (see  specimen  A,  Fig.  1). 

The   five  to  be  used  with  this  three  should  be   fairly  well 
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Fig.  2.    The  Clear.  Open  Style  ot  Figoires  commonly  used  in 
Mathematical  Tables 

closed  (see  specimen  Bi.  Then  the  eight  of  the  usual  form 
would  not  be  mistaken  for  either  three  or  five. 

Six  as  usually  made  is  not  open  enough.  Many  steel  stamps 
of  medium  and  small  size  have  the  figure  six  of  such  a  closed 
form  as  to  make  reading  uncertain  even  where  there  is  no 
question  of  confusion  with  nine.  An  open  figure  six  (speci- 
men C)  is  certainly  much  clearer  and  less  liable  to  misread- 
ing than  one  of  those  would-be  artistic  affairs   (specimen  D). 

The  figure  seven  has  suffered  slightly  at  the  hands  of  the 
vertical  writer  who  sometimes  forgets  to  be  even  vertical, 
and  makes  his  stem  take  on  a  reverse  angle  (specimen  E) 
when  he  should  make  this  member  an  exception  (see  speci- 
men Ft.  The  distinctive  mark  at  the  left  end  of  the  hori- 
zontal member  should  be  retained  (as  shown)  as  it  pre- 
vents mistaking  seven  for  one  when  it  stands  too  close  to  the 
right  of  a  five. 

Eight  would  certainly  be  more  distinctive  and  less  likely 
to  be  taken  for  something  else  if  it  retained  the  stem  used 
In  script.  Even  when  threes  and  fives  are  made  as  suggested, 
the  beautifully  rounded  and  symmetrical  outlines  of  eight,  as 
usually  made,  are  not  sufficiently  chai-acteristic  tor  the  pur- 
pose. 

As  made,  the  nine  is  perhaps  the  worst  offender  of  all. 
Not  only  must  it  be  helped  out  with  prick-punch  marks,  dots 
and  bars,  but  it  is  often  so  closed  as  to  resemble  its  neigh- 
bor, the  characterless  character,  eight.  A  straight  stem  nine 
has  everything  to  recommend  it  from  the  shop  man's  view- 
point. 

The   writer   hopes  the  foregoing  may   lead  to  a  discussion 
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176 
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of  the  subject.     Its  Importance  is  not  likely  to  be  overesti- 
mated. Wm.  S.  RowKi.r, 
Morton  Park,  III. 

[The  different  styles  of  figures  shown  In  Fig.  2,  which  is 
reproduced  directly  from  a  page  of  Gauss'  logarithm  tables, 
are  commendable  because  of  their  clearness  and  dissimilarity, 
which  tend  to  lessen  mistakes.  Figures  of  this  kind  are  gen- 
erally used  in  mathematical  tables.  It  will  be  noted  that 
there  is  a  decided  difference  between  all  the  figures,  which 
are  not  only  of  a  very  open  style,  but,  in  some  instances,  of 
different  heights  as  well. — Editor.] 


NUMBERING  TOOL 

The  numbering  tool  shown  in  the  accompanying  engraving 
is  made  to  be  used  as  if  it  were  a  single  die.  This  tool  will 
be  found  very  convenient  in  the  machine  shop  for  numbering 
machine  parts. 
The  handle  A  is 
turned  from  tool 
steel  and  is  hard- 
ened on  the  upper 
end.  The  hard- 
ened wheel  B  con- 
tains around  its 
periphery  the 
numbers  from 
one  to  nine  and  a 
cipher.  This 
wheel  is  fastened 
to  shaft  C  by  a 
pin  E,  which  is 
driven  through 
both  parts.  A 
screw  D  with  a 
conical  point  fits 
in  the  holes  F  in 
the  side  of  the 
stamp  wheel,  thus 
holding  the  latter 
in   position   when 

*,        .       ,    .      .  Numbering  Tool  with  Rotary  Stamp  WTieel 

the  tool  IS  in  use. 

This  screw  is  hardened  and  knurled.  Shaft  C  is  casehard- 
ened  and  it  should  be  well  fitted  to  its  bearings.  Crossed 
lines  or  a  star  indicates  the  front  of  the  tool  so  that  the  fig- 
ures may  be  held  right  side  up  without  any  trouble.  By  com- 
bining the  usual  ten  dies  upon  one  wheel  in  this  manner,  a 
lot  of  useless  handling  is  done  away  with  and  the  work  of 
numbering  parts  is  greatly  facilitated.  L.  H.  Georger 

Buffalo,  N.  Y. 


LAPPING  OP  SMALL  HOLES 

Mr.  Crosby's  article  on  lapping  in  the  February  number  of 
M.\CHi.NERY  reminded  me  of  a  personal  experience  in 
that  line  about  three  years  ago.  I  was  then  a  college 
student  and  spending  my  vacation  in  a  small  shop  manufactur- 
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Fig.  1.    Lap  and  Lap-arbor  for  Lapping  Cam-roller  shown  at  A 

ing  a  special  kind  of  sewing  machine. '  The  shop  was  not 
equipped  as  well  as  it  might  have  been,  and  as  a  result  the 
only  manner  of  finishing  the  holes  in  the  positive-motion  cam- 
rollers  A,  Fig.  1,  was  by  lapping.  Hundreds  of  small  shops  all 
over  the  country  finish  work  in  this  way. 

The  rollers  were  made  in  a  screw  machine  and  casehard- 
ened.     An  exact  size  for  the  lapped  holes  was  not  necessarv; 
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what  was  wanted  was  a  straight  hole,  entirely  free  from 
"bell-mouths."  The  amount  of  metal  to  be  abraded  in  this 
manner  was  rather  abnormal,  ranging  anywhere  from  0.005  to 
0.010  inch. 

The  lapping  was  done  in  an  ordinary  speed  lathe,  and  the 
rollers  were  held  by  the  three  most  useful  fingers  of  the  right 
hand.  This  latter  circumstance,  although  inconvenient,  was 
the  only  practical  method  that  gave  very  satisfactory  results. 

A  taper  arbor  C  was  chucked  true  in  the  lathe  and  was 
not  removed  while  the  lathe  was  being  used  for  lapping. 
This  arbor  had  a  taper  of  %  inch  per  foot,  the  same  as  a 
standard  taper  pin.  The  laps,  one  of  which  is  shown  at  B, 
were  made  out  of  solid  brass  rod.  The  arbor  holes  were 
drilled  and  reamed  with  an  ordinary  taper  pin-  reamer.     The 
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Fig.  2.    Gages  for  Testing  Lapped  Holes 

laps  were  then  split  while  on  the  taper  arbor,  by  means  of  a 
small  square-nosed  tool  fixed  in  the  tool-post  and  fed  by  hand, 
with  the  lathe  spindle  locked  in  place. 

Three  hardened  and  ground  limit  gages  (Fig.  2)  each  end  of 
which  varied  by  0.0005  inch,  were  constantly  used  during 
the  process  of  lapping.  Fine  emery  and  oil  served  as  an 
abrasive. 

From  time  to  time  the  laps  had  to  be  dressed  with  a  file  and 
tested  with  a  pair  of  micrometers,  as  everything  else  being 
equal,  "bell-mouths"  were  invariably  the  result  of  unevenly- 
worn  laps. 

The  gages  shown  were  made  by  the  author  rrom  broken  taps 
and  milling  cutter  shanks,  and  they  were  machined  and 
ground  to  size  on  a  bench  lathe.  Not  being  very  elaborate, 
they  were  made  of  varying  lengths  to  prevent  confusion. 

Flint,  Mich.  M.  Terry 


CLEARANCE  FOR  BROACHES 

There  is  one  point  in  the  article  published  in  the  January 
number  of  Machinery,  engineering  edition,  on  "Cutting  Square 
Holes  on  a  Keyseating  Machine,"  upon  which  I  cannot  agree 
with  the  writer,  viz.,  giving  no  outside  clearance  to  the  teeth 
of  a  broach.  The  advantage  gained  by  the  support  obtained 
with  no  clearance  would  be  counteracted  by  the  scoring  of  the 
work  which  would  be  caused  by  this  type  of  broach,  for  imme- 
diately back  of  the  cutting  edge  on  each  tooth,  while  cutting, 
the  surface  of  the  work  is  perfectly  dry,  and  owing  to  this 
kind  of  broach  never  cutting  to  its  full  size  the  first  time 
through  the  work,  the  friction  caused  by  the  hole  being  smaller 
than  the  back  of  each  successive  tooth  and  the  dry  surface  of 
the  work,  prevents  a  good  finish  from  being  obtained. 

Under  the  most  favorable  conditions,  lubricating  the  cut- 
ting edges  of  these  broaches  is  difficult,  as  each  tooth  of  the 
broach  is  lubricated  by  the  amount  of  lubricant  carried  in  the 
flute  cut  to  form  the  tooth;  therefore  the  longer  the  hole  to  be 
broached  of  a  given  size,  the  less  satisfactory  the  result  will 
be,  as  the  lubricant  is  used  up  before  reaching  the  bottom  of 
the  hole,  and  if  the  tooth  space  is  not  of  suflBcient  area  to  hold 
the  chips  accumulated,  there  is  a  tendency  for  the  broach  to 
seize. 

The  style  of  broach  that  I  have  found  most  satisfactory  in 
actual  practice  is  made  with  a  pilot  2  inches  long,  the  diameter 


of  which  should  be  equal  to  the  largest  size  of  cutting  edge  on 
the  broach.  Each  tooth  should  be  relieved  on  the  outside  and 
undercut  to  form  front  rake;  each  tooth  should  increase  in 
size  0.002  inch,  except  the  last  three  teeth,  which  should  be 
parallel  and  equal  to  the  finished  size  of  the  hole.  The  area  of 
each  flute  for  each  tooth  should  be  as  large  as  possible  without 
making  the  tooth  too  weak  to  stand  the  strain  of  cutting.  The 
diameter  of  the  shank  should  be  equal  to  the  width  across  the 
bottom  of  the  flute,  of  the  largest  tooth,  and  the  length  equal 
to  the  length  of  the  hole  in  the  work  plus  the  depth  of  the 
guide  hole  in  the  ram  of  the  broaching  machine.  "W.  C. 


CATALOGUE  FILING  SYSTEM 

I  was  greatly  interested  in  the  editorial  in  the  Xovember 
number  of  Machinery,  describing  a  system  of  filing  cata- 
logues. At  our  works,  for  many  years  no  attempt  was  made 
at  systematic  filing,  and  when  a  particular  catalogue  was 
called  for,  it  was  rarely  forthcoming  until  a  long  search  had 
been  made  for  it.  At  last  it  became  absolutely  essential 
that  some  system  of  filing  should  be  adopted. 

First  all  dead  and  duplicate  matter  was  removed,  thus 
considerably  reducing  the  number  of  catalogues  to  be 
handled.  A  number  of  cardboard  boxes  were  then  made, 
each  measuring  about  12  by  9  inches,  with  a  width  of  1  inch. 
The  boxes  were  numbered  and  lettered  at  the  back,  and 
then  placed  in  suitable  pigeon-holes  in  a  vertical  position, 
as  shown  in  the  accompanying  engraving.  The  letters  corres- 
ponded with  the  pigeon-hole  letters,  and  the  numbers  were 
run  consecutively  under  each  letter.  Each  box  was  then 
filled  with  as  many  books  or  leaflets  as  it  would  conveni- 
ently hold,  each  book  being  numbered  and  lettered  the  same 
as  the  box,  In  which  it  was  placed.  Large  books  wer^  not 
put  into  the  boxes,  but  simply  placed  on  the  shelves,  library 
fashion,  as  shown. 

As  the  boxes  of  the  size  given  were  found   to   be  too  deep 


Cabinet  in  vrhich  Catalogues  are  filed 

for  small  books,  we  had  some  made  L-shaped.  This  allows 
easy  extraction  of  the  books,  and  at  the  same  time  keeps  the 
backs  of  the  boxes  in  line,  thus  preserving  the  neatness  of 
the  arrangement. 

The  catalogues  were  indexed  in  a  card  index  under  tha 
firm  names,  and  another  index  of  subjects  is  being  arranged 
as  required.  This  latter  index  should  be  very  valuable  when 
more  fully  developed.  The  system  is  really  very  simple, 
costs  little  to  install,  and  can  be  gradually  introduced.  The 
file  is  neat  in  appearance,  and  we  have  found  it  to  answer 
its  requirements  admirably.  C.  J.  Robertson 

West  Bromwich,  England. 
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DANGEROUS  OXY- ACETYLENE  APPARATUS 

Uelicving  that  you  are  doslrous  of  inronning  your  roaders 
correctly,  concerninK  the  bad  practices  which  are  resulting 
disastrously  to  the  oxyacetylene  industry,  you  are  requested 
to  publish  the  following  communication.  Idealizing  that  some 
of  your  readers  may  possibly  consider  that  the  statements 
were  inspired  by  a  selfish  interest,  wo  invite  a  most  search- 
ing investigation  as  to  their  correctness: 

If  the  union  of  oxygen  and  acetylene-  did  not  produce  an 
unusually  powerful  agent,  the  oxyacetylene  process  would  not 
have  its  present  value.  Acetylene  is  by  far  the  richest  of  all 
gases  in  carbon,  and  combined  with  oxygen,  produces  much 
the  hottest  flame  that  has  yet  been  created.  It  is  generated 
from  calcium  carbide,  which  is  nothing  more  than  coke  and 
lime  combined  at  a  very  high  temperature,  but  the  finished 
product  is  as  inert,  and  as  little  dangerous,  as  crushed  stone, 
unless  put  in  contact  with  water,  and  it  can  be  subjected  to 
any  kind  of  rough  usage  without  the  least  danger.  Acetylene 
itself,  can  not  be  ignited  without  a  mixture  of  air,  or  oxygen, 
unless  it  is  compressed  to  more  than  thirty  pounds  pressure. 

Chemically,  oxygen  is  made  from  chlorate  of  potash,  and 
similar  materials,  which  are  not  dangerous  unless  placed  in 
contact  with  carbonaceous  matter,  so  that  neither  carbide, 
acetylene,  nor  the  chemicals,  are  at  all  dangerous  if  they  are 
properly  handled;  improperly  treated,  they  can  be  made  ex- 
ceedingly dangerous,,  just  as  can  ordinary  coal,  or  water  gas, 
or  any  of  the  hydro-carbons,  such  as  gasoline,  or  oil. 

The  present  acetylene  generator  is  the  evolution  of  various 
types  that  have  been  tested  by  years  of  use,  and  most  of  the 
earliest  processes  have  been  discarded  by  responsible  manu- 
facturers. Hundreds  of  thousands  of  acetylene  generators 
are  in  use  in  the  United  States,  and  have  become  so  important 
in  the  lighting  industry,  that  they  are  the  subject  of  yearly 
inspection  by  a  body  of  engineers,  in  a  laboratory  which  has 
been  established  by  the  National  Board  of  Fire  Underwriters. 
These  engineers  have  become  experts  in  the  generation  of 
acetylene,  and  have  prescribed  rules  for  the  construction  of 
such  generators,  which  are  the  outcome  of  years  of  constant 
examination  of  apparatus  of  this  character.  Generators  built 
in  accordance  with  these  rules,  can  be  accepted  by  the  public 
as  desirable  types. 

These  engineers,  and  the  experience  of  a  number  of  reput- 
able manufacturers,  have  demonstrated  beyond  question,  that 
what  is  known  as  the  carbide-to-water  types,  are  most  desirable 
for  the  generation  of  acetylene.  Carbide  has  what  is  termed 
"endothermic  heat",  which  is  similar  to  the  heat  of  lime,  when 
slaking,  only  the  heat  is  much  greater.  One  pound  of  carbide 
will  boil  six  pounds  of  water;  consequently  the  engineers  for 
the  insurance  underwriters  have  a  rule,  requiring  one  gallon 
of  water  tor  each  pound  of  carbide,  which,  it  will  be  apparent, 
is  sufficient  to  insure  cool  generation. 

The  types  generally  discarded  are  known  as  the  water-to- 
carbide  generators.  The  methods  employed  in  this  type  were 
to  sprinkle  water  on  the  carbide,  or  to  flood  compartments,  or 
were  of  the  recession  type,  where  the  water  rose  to  the  carbide 
and  was  forced  back  by  the  gas  generated  when  the  water 
came  into  contact  with  the  carbide.  All  of  these  types  are 
objectionable,  because  there  is  not  a  sufficient  supply  of  water 
present  for  proper  chemical  reaction,  and  it  is  entirely  absent 
so  far  as  cooling  is  concerned.  The  result  is  that  more  or  less 
gas  is  polymerized,  or  turned  into  tar  vapors,  by  the  excessive 
heat  evolved  locally,  making  a  po6r  gas;  and  with  rapid  genera- 
tion, there  is  danger  of  the  heat  becoming  so  great  as  to  melt 
the  portions  of  the  generator  in  contact  with  the  carbide,  and 
to  create  danger  of  explosion  should  the  generator  be  opened 
when  the  carbide  is  in  this  heated  condition.  Generally,  the 
carbide  is  in  the  interior  of  the  generator,  surrounded  by 
water,  so  tnat  the  heat  is  not  perceptible  from  the  outside  of 
the  generator,  but  it  exists  nevertheless. 

Attracted  by  the  supposed  profits  in  the  sale  of  oxy-acetylene 
apparatus,  a  new  crop  of  generator  makers,  who  are  either  un- 
familiar with  the  established  methods  of  generation,  or  un- 
scrupulous, are  springing  into  existence,  and  are  placing  these 
undesirable  types  on  the  market.  They  are  doing  exactly 
what  was  done  with  lighting  generators,  in  the  earliin-  part  of 
of  their  history,  until  there  became  a  great  class  of  what  was 


known  as  ••|lu  can"  machines,  the  iioor  results  from  wliicli  it 
took  years  of  strenuous  efforts  by  the  better  class  of  makers 
to  overcome.  These  types  of  generators  are  even  more  objec- 
tionable for  oxy-acetylene  welding,  than  they  were  for  light- 
ing purposes,  because  the  gas  consumption  is  much  more 
rapid,  multiplying  the  bad  effects  from  this  Improper  genera- 
tion. Should  such  generators  be  subjected  to  the  inspection  of 
the  insurance  engineers,  they  would  unquestionably  be  promjit- 
ly  rejected. 

Rad  as  is  this  method  of  gas  generation,  a  still  worse  condi- 
tion exists.  It  is  known  to  those  who  are  at  all  familiar  with 
acetylene,  that  when  it  is  compressed  to  from  ,30  to  45  pounds, 
or  more,  there  Is  a  kind  of  disintegration  of  the  molecules, 
causing  the  gas  to  be  explosive  in  the  presence  of  a  spark.  In 
the  early  history  of  the  art,  some  terrific  explosions  occurred 
from  compressing  acetylene  in  this  form,  and  for  a  time  its 
use  under  compression  was  entirely  abandoned.  Through  a 
French  discovery  it  was  learned  that  if  cylinders  were  com- 
pletely filled  with  a  porous  material,  and  this  material  was 
then  saturated  with  acetone,  the  acetone  would  dissolve  the 
gas  to  twenty-five  times  its  own  volume  for  each  atmospheie 
of  pressure,  and  that  when  the  pressure  was  relieved  the  ace- 
tone would  give  off  the  acetylene,  and  that  this  method  not 
only  gave  the  cylinders  a  marvelous  capacity,  but  made  it  en- 
tirely safe  to  use  acetylene  in  this  form.  The  "Presto-o-lite" 
cylinders,  which  can  be  found  on  almost  any  automobile,  are 
examples  of  what  has  been  done  in  this  line,  and  many  rail- 
road cars  are  lighted  by  this  system.  It  is  also  employed 
quite  extensively  in  oxy-acetylene  welding  for  portable  uses. 

In  the  face  of  past  disastrous  experience,  there  are  persons 
who  are  manufacturing  acetylene  by  compressing  it  direct 
from  dkrbide,  without  purification,  and  during  the  past  year 
there  have  been  several  fatal  accidents  from  this  cause.  In  one 
case  nine  people  were  killed,  and  the  directors  of  the  Inter- 
national Acetylene  Association  held  a  special  meeting,  and 
passed  resolutions  condemning  this  process,  which  is  nothing 
less  than  criminal  to  employ. 

A  method  is  being  used  to  malce  apparatus  portable,  which  is 
nothing  more  or  less  than  to  place  an  acetylene  generator  on 
an  ordinary  truck,  and  wheel  it  about.  A  generator  in  this  po- 
sition is  not  only  liltely  to  be  accidentally  tipped  from  the 
truck,  but  it  may  be  piaced  in  close  proximity  to  red-hot  fur- 
naces, or  struck  by  swinging  cranes,  or  injured  in  many  other 
ways,  and  it  does  seem  as  though  any  careful,  thoughtful  per- 
son could  immediately  realize  the  danger  of  such  an  arrange- 
ment. If  the  generator  should  be  tipped  over,  it  would  imme- 
diately bring  the  whole  body  of  water  and  carbide  into  contact, 
which  would  certainly  burst  the  generator,  and  the  volume  of 
gas  released  might  come  into  contact  with  fire,  and  an  explo- 
sion follow.  Obvious  as  is  this  danger,  there  are  men  in  im- 
portant mechanical  positions  to  whom  it  did  not  occur  until 
their  attention  was  called  to  the  possibilities.  Certainly,  no 
intelligent  insurance  representative  would  approve  of  such 
apparatus. 

So  far  from  acetylene  being  considered  dangerous,  when 
properly  manipulated,  the  highest  insurance  authorities  have 
concluded  that  it  is  much  safer  than  movable  units,  such  as 
lamps;  and  there  is  no  reason  why  it  should  not  be  equally 
safe  for  oxy-acetylene  purposes. 

The  conditions  with  regard  to  the  generation  of  oxygen,  are 
not  much  better.  The  desire  of  many  persons,  who  can  use 
the  oxy-acetylene  welding  process  to  advantage,  to  obtain  ap- 
paratus at  very  low  cost,  has  proved  to  be  a  great  incentive  to 
constructing  the  apparatus  cheaply. 

Oxygen  has  been  produced  in  this  country  for  many  years 
from  chlorate  of  potasn,  and  similar  chemicals,  but  in  oUch 
cases  it  has  been  the  practice  of  the  most  prominent  manu- 
facturers to  generate  this  gas  under  only  sufficient  pressure  to 
wash  it  thoroughly,  and  force  it  into  a  gasometer,  from  which 
it  is  compressed  by  a  compressor  into  tanks  for  portable  use. 
It  does  not  require  much  thought  to  realize  that  it  would  be 
much  cheaper  to  generate  the  oxygen  in  the  retorts,  under  suf- 
ficient pressure  to  force  it  into  the  tanks  ready  for  use.  This 
would  cut  out  large  washers,  the  gasometer,  and  the  most  ex- 
pensive part  of  the  plant,  the  compressor;  such  n  plant  could 
be  built  at  small  cost,  and  at  ccnsiderable  profit.     That  this  is 
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being  done,  and  advertised  quite  estensivelj',  requires  only  the 
examination  of  the  advertising  columns  of  a  number  of  trade 
papers  to  show. 

The  most  approved  types  of  plants  generating  oxygen  from 
chemicals,  have  the  compressors  built  with  two  stages  of  com- 
pression, with  an  intercooling  coil  between  the  cylinders,  and 
with  the  cylinders  totally  submerged  in  water,  so  that  even 
though  there  are  impurities  in  the  gas,  there  is  not  sufficient 
heat  generated  to  ignite  the  mixture.  It  is  also  required  that 
the  parts  of  these  compressors  subjected  to  oxygen,  must  be 
of  non-corrosive  metal,  which  adds  still  further  to  their  cost. 
It  will  be  evident  that  plants  not  having  these  necessary  requi- 
sites, can  be,  and  are  sold,  for  much  less  than  properly  con- 
structed apparatus. 

Defective  and  dangerous  types  of  oxy-acetylene  apparatus 
have  not,  as  a  rule,  given  satisfactory  results  and  tend  to  dis- 
credit the  process.  Such  apparatus  has  injured  the  art  not  only 
in  this  country,  but  in  Europe  as  well.  Solicitations  have  been 
received  by  the  company  which  the  writer  represents,  to  sell 
its  apparatus  in  Austria,  by  a  very  prominent  firm,  whose  let- 
ter states  that  that  country  has  numerous  cheap  and  ineffective 
plants,  which  have  brought  the  process  into  disrepute. 

AuGUSTiXE  Davis, 

New  York.  President  Davis-Bournonville  Co. 


THE  DIFFERENTIAL  SCREW  FALLACY 

I  notice  an  article  in  your  April  number  (page  647,  engineer- 
ing edition)  on  the  Derihon  testing  machine,  and  without 
criticising  the  principle  upon  which  it  is  based  as  giving 
more  or  Jess  reliable  indications  of  hardness,  I  am  very  much 
surprised  to  see,  in  this  age  of  enlightened  mechanics,  the  old- 
fashioned  device  of  a  differential  screw  adopted  as  a  means 
for  increasing  power.  The  earlier  text-books  on  mechanics 
estimated  the  force  exerted  by  a  screw  from  a  comparison  of 
the  distance  traversed  by  the  hand  lever  and  the  correspond- 
ing advance  in  the  screw,  and,  by  the  same  method,  the  dif- 
ferential screw  was  shown  to  have  wonderful  possibilities.  But 
no  allowance  was  then  made  for  friction,  which  has  since  been 
shown  to  eat  up  about  90  per  cent  of  the  power  applied  to 
standard  bolts  and  nuts,  and,  as  a  matter  of  fact,  it  has  been 
demonstrated  practically  as  well  as  theoretically  that  the 
pitch  of  a  screw  has  very  little  effect  upon  the  pressure  ex- 
erted by  a  given  force  at  a  given  distance  from  its  axis. 

It  is  high  time,  therefore,  for  the  differential  screw  fallacy 
to  be  exploded,  and  without  knowing  the  exact  details  of  con- 
struction, I  feel  very  safe  in  asserting  that  the  pressure  exerted 
by  the  differential  screw  in  this  case  is  no  greater  than  the 
pressure  that  could  be  exerted  by  the  screw  C  alone  if  at- 
tached directly  to  the  handle  bar  M. 

I  came  to  the  conclusion  about  thirty  years  ago  that  differ- 
ential screws  never  accomplished  any  useful  purpose,  and 
established  this  fact  by  experiments  as  well  as  by  analysis. 
Later  in  1S91,  "Some  Experiments  with  a  Screw  Bolt"  was 
reported  to  the  American  Society  of  Mechanical  Engineers, 
which  confirmed  my  own  experience,  and  in  discussing  this 
paper,  I  gave  a  general  analysis  of  the  power  of  screws  as  af- 
fected by  friction. 

Experiments  on  the  friction  of  screws  were  again  reported 
to  the  same  society  in  1895,  and  it  should  be  more  generally 
understood  how  little  the  pitch  of  a  screw  really  has  to  do 
with  its  power.  This  really  depends  more  upon  the  relation 
between  the  diameter  of  the  screw  and  the  length  of  the  lever 
arm  to  which  it  is  attached  than  it  does  upon  the  pitch  of  the 
screw,  and  it  makes  little  difference  whether  the  advance  of 
the  screw  comes  from  a  single  thread  or  from  the  difference 
in  the  pitches  of  two  threads  combined. 

There  may  be  instances  in  which  differential  screws  can  be 
used  to  advantage  for  the  purpose  of  reducing  velocity  ratios, 
but  when  used  for  the  purpose  of  increasing  power  they  are, 
and  always  have  been,  a  mechanical  absurdity. 

WiLFEED  Lewis, 

Philadelphia,  Pa.  President  Tabor  Mfg.  Co. 

(The  use  or  the  differential  screw  principle  in  the  Derihon 
apparatus  enabled  the  designer  to  provide  a  thrust  bearing  of 
comparativelj'  large  area  and  small  pitch  diameter.  A  swivel 
and  suitable  thrust  bearing  would  have  been  necessary  if  M 


were  mounted  on  C,  in  oraer  that  the  steel  ball  B  may  not 
rotate  when  in  contact  with  the  piece  being  tested.  The  effi- 
ciency of  a  screw  thrust  bearing  designed  like  this  in  the 
Derihon  apparatus  is  undoubtedly  much  higher  than  that  of 
a  plain  thrust  bearing  of  equal  diameter.  We  agree  with  Mr. 
Lewis  that  the  efficiency  of  differential  screws  in  general,  is 
very  low. — Editor.] 


PIPE  FITTER'S  KINK  FOR  STARTING  DIES 

While  in  a  pipe  fitter's  shop  recently,  the  subject  of  thread- 
ing pipe  came  up,  and  the  man  of  the  shop  showed  me  the  de- 
vice shown  in  the  sketch  which  he  said  had  helped  him  in 
threading  pipe  that  was  hard  to  start  the  thread  on. 

In  this  case  the  part  D  is  a  piece  of  %-inch  pipe  about 
six  inches  long  with  a  threaa  cut  on  the  outer  end  about  two  or 
three  inches;  C  is  an  ordinary  plug  with  a  hole  through  the 
center,  through  which  a  5/  16-inch  red  is  screwed,   the   plug 
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Device  for  Startiiig  Dies  on  Pipe 

being  screwed  in  the  end  of  the  lo-inch  pipe;  E  are  steel  jaws 
pivoted,  as  shown,  and  forced  outward  through  holes  cut  in 
the  sides  of  the  14-inch  pipe;  B  is  a  plate  with  a  handle, 
which  is  screwed  on  the  outer  end  of  the  %-inch  pipe,  and  A 
represents  the  die  used  in  threading  the  pipe  G.  By  screwing 
the  rod  F  either  with  a  wrench  or  screw-driver,  the  jaws  are 
forced  outward  against  the  inside  of  G;  then  by  screwing  the 
die  and  the  plate  B  at  same  time,  the  die  will  start  the  thread 
in  a  very  satisfactory  manner.  The  device  is  easily  removed 
by  unscrewing  the  rod  F.  X.  Y.'Z. 


LOOSE  CORRESPONDENCE  METHODS 

Americans  would  sell  more  machinery  abroad  if  they  were 
less  "slap-dash."  I  write,  say,  to  the  Robinson  Lathe  Co.  ask- 
ing who  is  its  German  representative;  in  the  meantime  the 
company  changes  to  the  United  States  Machinery  &  Mfg.  Co., 
or  some  such  name,  and  answers  under  that  head  simply:  "Our 
German  agents  are  Blank  &  Bros."  I  have  no  letter  copy  with 
the  U.  S.  M.  &  M.  Co.  so  their  statement  does  not  interest  me  a 
little  bit.  Later  I  write  a  second  letter  to  the  R.  L.  Co.  and 
get  a  second  reply  from  the  U.  S.  M.  &  M.'  Co.  again  without 
any  reference  to  the  R.  L.  Co.  This  is  a  common  experience. 
Also,  young  firms  with  high-sounding  names  advertise  or 
their  products  are  described,  without  any  street  address;  and 
inquiries  come  back  stamped  "Unknown."  The  Niles-Bement- 
Pond  Co.  needs  no  street  address;  but  the  Universal  Machine 
Tool  Co.  and  the  General  Mfg.  Co.  do.  Robert  Grimshaw 

Dresden,  Germany. 


POINT  IN  GAS  ENGINE  PISTON  MANUFACTURE 

The  article  in  the  April  number  of  Machinery  about  machin- 
ing gas  engine  pistons,  does  not  bear  out  my  experience  in  such 
matters.  In  my  experience  the  boss  cast  on  the  closed  end 
of  the  piston  to  hold  it  by  when  turning,  would  have  a  mushy 
center  where  cut  oti.  This  would  be  the  worst  possible 
thing  to  have  on  a  gas-engine  piston,  making  a  weak  end,  and 
giving  a  ragged  surface,  causing  premature  ignition.  There 
would  also  be  a  chance  of  loss  in  work  and  material,  as  cut- 
ting off  this  boss  is  the  last  of  a  series  of  operations.  Our 
company  does  not  permit  a  piston  to  pass,  having  a  rough  or 
porous  end;  we  a!so  chill  all  pistons  over  the  ring  grooves. 

Oil  City,  Pa.  John  Reid 
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AN  ADJUSTABLE  BORING-HEAD 

A  design  of  niljustable  boilng-head  which  ran  be  used  for 
boring  three  dltt'ereiit  sizes  at  once  Is  shown  In  the  engrav- 
ing. The  particular  tool  Illustrated  is  Intended  for  boring 
out  the  axle  hubs  of  automobiles.  The  body  of  the  boring- 
head  Is  of  cast  Iron,  and  It  contains,  as  shown  more  plainly 
In  the  end  view,  three  different  sets  of  blades  for  roaming 
n  corresponding  number  of  diameters  In  the  hub.  The  blades 
fit  into  slots  which  should  be  dove-tallcd  to  an  angle  of 
from  3  to  5  degrees  to  prevent  the  blades  from  lifting  out 
of  the  head.    The  bottoms  of  these  slots  are  also  tapered,  as 


drilled  In  the  wrist-pin,  one  In  the  front  and  one  in  the  back, 
and  oil  grooves  are  cut  In  the  connecting-rod  brasses.  This 
plug  is  the  design  of  Mr.  Charles  Cotter,  traveling  engineer 
lor  the  Duluth  and  Iron  Range  R.  R.,  and  it  has  been  used  on 
the  engines  of  this  road  for  a  number  of  years,  giving  great 
satisfaction.  Austin  G  Joiinso.n 

Two  Harbors,  Minn. 
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Ac^ustable  Boring-head  for  Machining  Three  Different  Diameters  Simultaneously 

shown  in  the  sectional  view.  The  blades,  of  course,  have 
a  corresponding  taper  so  that  by  changing  their  longitudinal 
position  they  may  be  set  to  different  diameters.  The  body 
of  the  reamer  is^attached  to  a  pilot  bar  G  by  a  taper  pin  or 
key.  This  bar  is  threaded  (16  threads  per  inch),  as  shown. 
Adjusting  bushing  B  is  an  accurate  fit  over  the  bar  on  one 
end.  and  is  threaded  to  it  on  the  other.  The  recess  which 
is  cut  into  this  bushing  is  to  do  away  with  the  long  bearing 
and  to  lessen  the  length  of  the  threaded  part.  A  second  ad- 
justing bushing  A  is  accurately  fitted  over  B.  The  outside 
of  this  second  bushing  is  threaded  into  the  reamer  body, 
and  it  is  also  a  close  running  fit  on  the  end.  The  last  ad- 
justing bushing  is  threaded  to  the  outside  of  the  reamer 
body.  As  will  be  seen,  any  one  of  the  three  sets  of  blades 
may  be  adjusted  independently.  For  example,  by  screwing 
in  bushing  B,  the  four  blades  D  could  be  adjusted  out  to 
any  dimension  within  the  limits  of  adjustment.  Similarly, 
by  turning  bushing  A  or  C,  the  blades  E  or  F  may  be  ad- 
justed, respectively.  These  blades  are  made  of  the  best  tool 
steel  and  they  should  be  a  snug  fit  in  the  head.  They  can 
be  ground  to  take  an  end  cut  when  this  is  necessary. 
Pawtucket,  R.  I.  Harold  E.  MxrePHET 


TINNING  STEEL  PANS 

In  answer  to  the  question  by  G.  S.  on  the  How  and  Why 
j;age  of  the  February  number  of  Machinery  relative  to  the 
tinning  of  steel  pans,  I  would  suggest  the 
following,  which  I  tried  with  good  results: 
In  tinning  sheet  metal,  if  the  parts  are 
scaly,  they  should  first  be  sandblasted  or 
pickled  so  that  the  tin  will  adhere  properly. 
Before  tinning,  they  should  also  be  put  into 
a  muriatic  acid  bath.  The  parts  are  then 
dipped  into  melted  tin,  removed  and 
plunged  into  oil  while  still  hot  (we  use 
melted  tallow).  They  are  then  re-dipped 
into  the  tin;  this  second  dipping  gives  a 
thicker  and  heavier  plate.  The  oil  acts  as 
a  flux  which  gives  the  tin  plating  a  brighter 
and  smoother  finish.  After  the  pieces  have 
been  dipped  a  second  time,  they  are  put 
onto  racks  to  drip  until  cold.  The  cast-iron 
pot  or  vat  in  which  the  tin  is  melted,  should 
be  about  12  inches  deep  and  several  inches 
wider  and  longer  than  the  pans.  Wire 
hooks  are  used  when  dipping  the  parts  to  be 
tinned;  the  pieces  should  be  perfectly  dry  before  they  are 
placed  in  the  molten  metal.  J.  S.  S. 
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COMBINATION    TEST   BAR   AND    PROTRACTOR 
FOR  THE  LATHE 

A  combination  test  bar  and  protractor  intended  for  use  In 
the  lathe  is  illustrated  haj-ewith.  It  is  quite  difficult  when 
the  cutting  edge  of  a  tool  is  to  be  set  to  a  certain  angle,  to 


GREASE  CUP  IN  THE  WRIST-PIN 

A  grease  cup  that  is  made  by  boring  a  hole  in  the  center  of 
the  wrist-pin  and  screwing  in  a  plug  which  has  a  square  recess 
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Locomotive  Wrlat-pin  wlUi  Self-contnlned  Greaae  Cup 

which  will  take  the  regular  grease  cup  wrench  Is  shown  in  the 
engraving.  A  lock-nut  Is  provided  to  prevent  the  plug  from 
working  loose.     Regular  hard  grease  Is  used.     Two  holes  are 


Protractor  for  Setting  Lathe  Tools,  -which  is  mounted  on  Hardened 
and  Ground  Test  Bar 

hold  an  ordinary  protractor  with  one  hand,  and  adjust  the 
tool  with  the  other.  With  this  device  the  protractor  •  is  set 
to  the  required  angle  and  then  the  tool  is  adjusted  to  one 
of  the  hardened  edges  on  the  rectangular  piece  A.  The  edges 
of  this  rectangular  piece  are  ground  after  the  tool  is  assembled, 
thus  insuring  their  accuracy.  The  cylindrica'  part  on  which 
the  protractor  is  mounted  is  hardened  and  ground  so  that  it 
may  be  used  as  a  test  gag*.  When  the  protractor  is  being  set, 
the  lathe  centers  are  tightened  just  enough  to  hold  it  in  posi- 
tion so  that  the  workman  has  both  hands  free  for  setting  the 
tool.  The  small  slots  in  the  corner  of  the  piece  A  were  cut 
in  to  prevent  it  from  cracking  during  the  hardening  opera- 
tion. ' 

This  protractor  may  be  used  to  advantage  for  setting  lathe 
tools  when  making  angular  cutters  for  the  milling  or  screw 
macnine  or  when  making  bevel  or  miter  gear  blanks,  and  for 
setting  threading  tools  for  either  internal  or  external  thread- 
ing. E.  E.  Martin 

Providence,  R.  1. 
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SIMPLE  METHOD  OF  MAKING  BLUE-LINE 
PRINTS 

Some  time  ago  the  writer  found  that  it  would  be  a  great  con- 
venience to  have  a  number  ot  forms,  but  as  these  were  to  be 
used  in  small  quantities  it  was  hardly  advisable  to  have  them 
printed.  Blueprints  with  blue  lines  upon  a  white  field  was 
just  the  thing,  and  a  very  simple  method  of  making  them  was 
found,  which  will  possibly  be  of  interest  to  other  draftsmen. 

A  negative  was  prepared  as  follows:  A  piece  of  tracing 
clcth  somewhat  larger  than  the  desired  size  was  placed  upon  a 
srrooth  board  with  the  dull  side  of  the  cloth  exposed,  and  the 
edges  tacked  securely.  Two  thin  coats  of  black  shellac  var- 
nish, such  as  is  commonly  used  by  pattern-makers,  were  ap- 
plied to  the  cloth,  so  as  to  make  it  perfectly  opaque.  The 
shellac  was  allowed  to  set  for  about  an  hour,  so  that  it  was 
thoroughly  dry,  but  not  long  enough  to  become  brittle,  and 
then  the  tracing  cloth  was  removed  and  placed  upon  the  draw- 
ing board  with  the  varnished  side  up.  The  desired  lines  were 
then  laid  out  upon  the  tracing  cloth  by  rubbing  it  thoroughly 
with  soft  white  chalk,  and  then  drawing  the  lines  upon  it 
with  a  lead  pencil,  the  pencil  point  leaving  a  black  line  where 
it  removed  the  chalk  from  the  black  surface.  The  letters  and 
figures  desired  were  laid  out  in  the  same  way.  The  ends  of  a 
piece  of  wire  about  six  inches  long  were  then  ground  down  to 
a  sharp  point,  one  end  being  flatted  slightly  on  an  oilstone. 
The  lines  in  the  chalk  were  then  traced  over  with  the  sharp 
point  of  this  wire  so  as  to  scratch  them  evenly  through  the 
shellac.  The  letters  were  also  outlined  with  the  sharp  point 
of  the  wire,  and  then  the  shellac  inside  these  outlines  was 
scraped  off  with  the  flat  end  of  the  wire.  The  shellac  was 
found  to  come  loose  very  readily,  so  that  with  a  few  minutes' 
practice  letters  could  be  formed  that  looked  fairly  presentable, 
almost  if  not  quite  as  easily  as  they  could  be  made  with  an 
ordinary  pen  upon  tracing  cloth.  The  chalk  was  then  re- 
moved, and  after  trimming,  the  negative  was  ready  to  make 
blueprints  from. 

The  accompanying  illustration  shows  a  blueprint  that  was 
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Print  T^th  Blue  Lines  on  a  White  Sbeet 

made  from  a  negative  which  was  the  writer's  first  attempt 
along  this  line.  This  negative  has  been  in  use  for  quite  a  long 
time,  possibly  two  hundred  prints  having  been  made  from  it, 
and  it  shows  no  signs  of  wear.  By  referring  to  the  engraving 
it  will  be  noticed  that  the  cross  lines  in  the  body  of  the  print 
are  lighter  in  color  than  the  heading,  so  as  not  to  obscure  the 
writing  and  sketches  made  upon  it.  This  was  accomplished 
by  placing  a  piece  of  thin  bond  paper  in  front  of  the  negative 
when  printing. 

This  method  has  been  used  by  the  writer  in  preparing  forms 
for  monthly  labor  records,  monthly  reports,  shop  sketches, 
etc.  Of  course  it  is  hardly  applicable  to  the  preparation 
of  complicated  drawings,  and  possibly  could  not  be  recom- 
mended for  forms  having  a  great  deal  of  small  lettering  or 
figuring  upon  them,  but  for  plain  ruled  forms  with  fair-sized 
letters,  it  does  very  well. 


It  was  mentioned  previously  that  the  shellac  should  not  be 
allowed  to  set  long  enough  to  become  brittle  before  finishing. 
The  reason  for  this  is  that  when  the  shellac  becomes  brittle  it 
will  chip  away  when  scratched,  making  it  impossible  to  get 
satisfactory  results.  Bruce  C.  McAxpine 

Jackson,  Mich. 


DIVIDING  A  CIRCLE  INTO  EQUAL  PARTS 

A  simple  method  of  dividing  a  circle  into  any  number  of 
equal  parts  is  shown  in  the  accompanying  illustration.  To 
divide  any  circle,  draw  a  line  A-B  from  S  at  any  convenient 
angle  with  L-S;  then  divide  A-B  into  the  number  of  parts 
that  the  circle  is  to  be  divided  into.  Draw  from  the  last  point 
G  a  line  D-C  through  L.  Count  down  two  divisions  from  G  on 
A-B  to  E.  and  draw  E-F  parallel  to  C-D.  Strike  two  arcs  at  H 
from  points  L  and  S  and  with  L-S  as  a  radius.  Then  draw 
the  line  ^-K  through  point  P;  the  point  of  intersection  M 
will  then  be  the  first  point  on  the  circle;  in  other  words,  arc 
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Diagram  for  Di\'iding  a  Circle  into  Equal  Parts 

L-M  is  one  division  of  the  circle.  Of  coure  I  do  not  claim  to 
be  the  originator  of  this  method  of  dividing  a  circle;  it  is,  how- 
ever, so  simple  that  it  will  doubtless  be  appreciated  by  those 
who  have  not  been  familiar  with  it.  Robert  Wilkinson 

Buffalo,  N.  Y. 

[We  will  be  glad  to  receive  from  any  of  our  readers  the  geo- 
metric proof  of  this  method  of  dividing  a  circle,  which  will 
doubtless  be  of  general  interest. — Editor.] 


FINISH  ON  IRON  CASTINGS 

In  the  February  number,  E.  S.  S.  asks  through  the  How  and 
Why  page  for  a  good  method  of  securing  a  glossy  enameled 
finish  on  iron  castings.  Two  methods  are  given  in  the  follow- 
ing, which  I  have  used  with  good  results,  after  a  long  search 
for  suitable  preparations: 

For  a  fine,  rich,  black  gloss,  I  use  Minett's  air-drying  black 
varnish,  which  can  be  obtained  from  almost  any  wholesale 
paint  and  oil  store.  Two  or  three  coats  of  this  varnish  should 
be  applied;  it  dries  quickly  and  when  dry  becomes  hard.  It 
will  weather  longer  than  any  preparation  that  I  know  of,  and 
it  also  fills  the  pores  and  will  not  break  out  in  streaks.  This 
varnish  is  cheap,  and  it  gives  a  rich,  bright  gloss  to  the  work. 

When  castings  are  very  porous,  the  following  preparation 
may  be  used  as  a  filler  to  obtain  a  smooth  surface:  For  one 
quart  of  this  filler  mix  one-half  pound  of  white  lead,  one  pound 
of  whiting  and  one  gill  of  varnish,  with  enough  turpentine  to 
properly  thin  the  filler.  The  white  lead  is  to  bind  or  hold  the 
mixture  together,  the  whiting  is  for  filling  the  pores,  and  the 
varnish  is  to  give  a  glossy  finish.  After  putting  on  one  coat 
of  the  filler,  a  coat  of  ivory  black  should  be  applied,  and  then 
a  coat  of  varnish.  This  finish  is  not  as  cheap  as  when  the 
black  varnish  is  used,  but  it  is  a  good  one  and  lasting. 

The  gray  or  streaked  spots,  referred  to  by  E.  S.  S.,  which 
appear  on  malleable  castings  ai-e  very  common,  especially  after 
certain  metals  have  been  plated.  Some  experts  claim  that  it  is 
the  pickling  acid  working  out  of  the  pores,  and  I  am  inclined 
to  believe  that  this  is  the  trouble.  The  Platers'  Organization 
of  America  has,  I  understand,  this  same  question  under  dis- 
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ciission  at  the  present  time,  but  as  yet  no  one  has  explained 
how  to  prevent  these  streaks  from  showing.  Poor  oxidization 
will  also  aid  in  eauslng  the  streaks  to  appear  on  aooo\int  of 
till'  rough  porous  surface  which  contains  so  many  small  cavi- 
tit  s  that  secrete  the  acid.  .1.  S.  S. 

IRREGULAR  SPACING  FOR  REAMERS 

The  accompanying  table  will  bo  found  useful  in  tluting 
reamers  with  irregularly  spaced  cutting  edges.  All  even  num- 
bers of  tlutes  from  -1  to  LM  arc  given  in  the  column  to  the 
left,  and  the  number  of  turns  of  the  dividing  head  crank  to  be 
made  when  indexing  for  each  flute  are  stated  in  the  body  of 
the  table.     For  four  tlutes.  two  sets  of  figures  are  given,  one 

IRBEOULAR    SPACING    FOB    REAMERS 
TAble  is  fbr  one-half  the  reamer:  repeat  tbe  same  movements  for  other  hali 


Xo.  of 
Flules 
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10 
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iO 


24 


Turns  for  Dividing  Head 


n  lOi 
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1  B 


Under  3  inches  diameter 


Over  3  inches  diameter 
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3f 
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2A 

Vtt 

3A 
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Iff   3isV 

when  the  diameter  of  the  reamer  Is  under  two  inches,  and 
one  when  the  diameter  Is  over  two  inches.  The  table  gives 
the  movements  for  the  spacing  of  half  the  reamer  only;  then 
the  same  movements  are  repeated  for  the  other  half. 

Freeport,  111.  D.  O.  Barrett 

I  This  method  of  indexing,  it  will  be  noted,  makes  the  two 
halves  of  the  reamer  exactly  alike,  and  opposite  cutting  edges 
are  exactly  in  line,  that  is,  they  are  not  off-set  or  "broken  up." 
An  article  is  published  in  another  part  of  the  paper  regard- 
ing the  practice  of  irregular  spacing  for  reamers,  where  the 
subject  of  "breaking  up  the  flutes"  is  more  thoroughly  treated. 
— Editor.] 


FINISHING  SLOTTED  COLLETS  IN  THE  LATHE 

A  s.niall  shop  received  an  order  for  a  number  of  Brown  & 
Sharpe  collets  (No.  7  inside  taper  and  No.  9  outside  taper). 
Thei  e   being   no   grinder   to    finish   the   outside   diameter,    it 


Sectional  View  of  Slotted  Work  showing  Chip  Interference  when 
Tool  Is  crossing  Slot 

meant  that  the  collets  must  be  rough-  and  finish-turned 
in  the  lathe.  As  the  work  had  to  be  accurately  done,  it  oc- 
curred to  me  that  if  the  collets  were  finished  and  polished  be- 
fore the  drift  slot  was  cut,  they  would  be  bruised  while  this 
was  being  done,  which  would  make  it  necessary  to  go  over 
them   again;    therefore,    I    concluded    when   turning   them    to 


allow  i/32  inch  above  the  largest  size  for.  finishing  after  the 
slots  were  cut,  and  to  make  them  straight.  When  turning 
these  collets  after  the  drift  slots  had  been  finished,  1  noticed 
that  when  my  turning  tool  reached  the  slot,  a  deep  groove  was 
left  on  one  side  of  it,  but  when  the  tool  had  passed  the  slot,  it 
cut  smoothly.  The  cause  of  this  trouble  was  as  follows: 
When  the  tool  reached  the  drift  siot,  and  as  the  point  loft  it 
on  one  side,  a  cjiip  was  balancing  itself  on  the  i)oint  so  that 
when  the  opposite  side  of  the  slot  reached  the  tool  the  chip 
was  between  the  tool  and  collet  which  caused  the  groove.  The 
relation  between  the  chip,  the  tool,  and  the  work  will  be 
understood  by  referring  to  the  illustration.  Invariably  on 
each  succqeding  tiiin  of  the  collet  this  groove  was  formed  on 
one  side.  By  driving  a  piece  of  hardwood  in  the  slot  the 
trouble  was  overcome.  The  wood  should  not  be  driven  in  too 
tightly,  as  it  may  spn^ad  the  metal  on  either  side  of  the  slot. 
This  wood  was  also  an  advantage  in  filing,  as  the  file  did  not 
leave  a  flat  on  either  side  of  the  slot,  as  is  usually  the  case. 
Covington,  Ky.  Robert  Lang 


TOOL  FOR  PLANING  DOVETAILS 
A  tool  for  planing  dovetails  is  illustrated  herewith. 


This 


tool  was  designed  by  Mr.  C.  H.  Marsh,  foreman  of  the  planing 
department  in  the  works  of  Fay  &  Scott,  Dexter,  Me.    It  is 
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Tool  for  Planing  Dovetails 

used  principally  to  plane  the  dovetail  ways  in  lathe  aprons,  in 
which  the  lead-screw  nut  slides.  When  the  tool  is  in  use,  the 
shank  C  is  held  in  the  clapper-box  of  the  planer.  When  the 
cutters  are  to  be  set  for  planing  a  dovetail  of  a  given  size,  the 
lever  F  is  turned,  thus  moving  slide  D,  which,  in  turn, 
moves  the  cutters  Or  up  or  down  until  they  are  set  to  the  re- 
quired width  at  the  top  of  the  dovetail.  The  head  is  then 
raised  or  lowered  until  the  tools  just  brush  the  work;  they 
are  then  fed  into  the  dovetail  by  turning  lever  F,  the  move- 
ment of  each  tool  being,  of  course,  on  an  angle  corresponding 
to  its  angular  position  in  the  blocks  H.  Perhaps  a  better  ad- 
justment of  the  cutters  is  secured  by  loosening  bolts  A'  and 
moving  the  blocks  //  in  or  out,  thus  keeping  the  cutters  closer 
to  the  tool  body.  J-  Gray  Card 

Dexter,  Me. 

•    *     • 

CORRECTION 
An  error  occurred  in  the  wiring  diagram  No.  7  for  shunt 
reversing  motors.  Machinery's  data  sheet  for  March.  The 
connections  for  the  fields  are  tapped  in  on  the  same  side  of 
the  line,  so  of  course,  there  could  be  no  field.  One  connection 
for  the  field  should  be  shown  transposed  to  the  opiiosite  side 
of  the  line. 
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HOW  AND  WHY 


A  DEPARTMENT  INTENDED  TO  CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST 

Give  details  and  name  and  address.     The  latter  are  for  our  o^vn   convenience 
and  -will  not  be  published 

FORMING  TOOL  FOR  BEVEL  GEAR  BLANKS 

H.  M. — Kindly  give  me  through  the  columns  of  Machixert 
some  information  relating  to  the  designing  of  a  tool  for  form- 
ing the  outside  angular  surfaces  of  small  bevel  gears  on  auto- 
matic screw  machines. 

A. — The  forming  tool  for  forming  the  outside  angular  sur- 
faces of  a  bevel  gear  can  best  be  made  as  shown  by  the  accom- 
panying illustration.   The  forming  tool  consists  of  two  sections 

A  and  B,  doweled  together. 
Two  fillister  head  screws,  not 
shown  in  the  illustration,  are 
also  used  for  clamping  the  sec- 
tions together.  When  grinding 
the  two  sections,  allowance 
should  be  made  so  that  a  slight 
clearance  of  about  0.002  inch  Is 
allowed  between  the  parallel 
faces  at  6;  then,  when  the  tool 
is  fastened  in  the  tool-holder, 
the  clamping  screw  will  entire- 
ly close  any  space  at  point  a. 
When  grinding  the  inside  face 
c  of  section  B,  the  angle  should 
be  somewhat  less  than  the  cor- 
responding angle  on  the  part 
A,  so  that  the  sections  will  fit 
very  tightly  at  a.  The  angu- 
lar surface  at  d  takes  a  rough- 
ing cut  on  the  ne.xt  piece.  The 
calculations  necessary  for 
forming  tools  of  this  class  were 
quite  fully  treated  in  an  article 
on  cil-cular  form  and  cut-off 
tools  in  the  April  issue  of 
M.\CHixERT,  so  that  it  will 
not  be  necessary  to  deal  with 
this  question  here.  It  may  be 
mentioned,  however,  that  the  face  of  the  section  A  when  cut 
down  below  the  center,  would  theoretically  be  slightly  con- 
cave, but  the  amount  would  be  so  slight  that  it  would  be 
imperceptible,  and  of  no  account  in  practice.  When  an  abso- 
lutely true  taper  is  required,  a  circular  forming  tool  cut  down 
below  the  center  should  not  be  used,  but  instead  a  taper 
turning  box  tool  or  a  taper  turning  attachment,  operated  from 
the  cross-slide.  A  so-called  dove-tail  forming  tool  is  also 
sometimes  found  convenient.'  All  of  these  methods  have 
been  used  to  good  advantage. 


Maclu'ncri/.y.T. 


THREAD   ROLLING  IN  AUTOMATIC   SCREW  MACHINES 

J.  G.  S. — I  would  like  some  information  relating  to  thread 
rolling  on  automatic  screw  machines;  in  particular,  I  would 
like  to  know  about  methods  used  tor  making  the  rolls  for 
thread  rolling  on  this  class  of  machines. 

A. — The  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I.,  states 
regarding  the  method  of  determining  the  pitch  diameter  for 

rolls  for  thread  rolling  in  the 
automatic  screw  machine,  that 
it  is  the  practice  of  this  company 
to  first  determine  the  pitch  di- 
ameter of  the  piece  to  be  rolled 
and  then  to  deduct  from  it  1/6 
of  the  double  depth  of  the  thread, 
and  to  use  the  constant  thus 
obtained  as  a  multiple  for  de- 
termining the  pitch  diameter 
of  the  thread  roll.  In  general,  a 
thread  roll  is  made  of  a  di- 
ameter about  three  or  four  times  the  diameter  of  the  piece  to 
be  rolled.  In  such  cases  it  is,  of  course,  necessary  to  pro- 
vide the  roll  with  a  triple  or  quadruple  thread,  as  the  case 
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may  be,  in  order  that  the  angle  of  the  thread  on  the  roll  shall 
be  the  same  as  the  angle  of  the  thread  on  the  piece  to  be 
rolled. 

The  hand  of  the  thread  on  the  roll  must  be  opposite  to  that 
of  the  thread  to  be  rolled.  A  little  consideration  will  easily 
make  this  clear.  The  calculation  of  the  diameter  of  the  roll 
should  be  based  upon  the  pitch  diameter  of  the  thread  to  be 
rolled,  and  not  upon  the  root  diameter  as,has  sometimes  been 
done  and  which  gives  unsatisfactory  results.  The  angle  of 
the  thread  of  the  roll  must  equal  the  angle  on  the  piece  to  be 
threaded,  and  when  the  diameter  of  the  roll  is  a  certain  mul- 
tiple of  the  diameter  of  the  piece  being  threaded  the  roll 
must  be  provided  with  a  multiple  thread  corresponding  to  the 
rate  of  increase.  The  diameter  of  the  thread  roll  is  found 
from  the  formula: 


^=^{n-^) 


in  which  c1  =  pitch  diameter  of  thread  roll, 

A' ^  approximate   ratio   between    pitch    diameter   of 
roll  and  pitch  diameter  of  piece  to  be  threaded, 

D  ;=  pitch  diameter  of  piece  to  be  threaded, 

C  =  double  depth  of  thread. 
As  an  example,  assume  that  we  wish  to  roll  a  piece  0.372 
inch  in  diameter  with  16  threads  per  inch,  this  being  a  No.  24 
A.  S.  M.  E.  standard  screw.  The  pitch  diameter  of  this 
screw  is  0.3314,  and  the  double  depth  of  thread  equals  the 
outside  diameter  minus  the  root  diameter,  or  0.372  • —  0.2908  = 
0.0812  inch.  Assume  that  the  diameter  of  the  roll  will  bo 
made  approximately  twice  the  diameter  of  the  screw.     Then: 

0.0812 
d  —  2  I  0.3314 I  =0.6357  inch. 


-( 


i  =0.6 


The  roll  will  also  have  a  double  thread  of  M  inch  lead,  and 
the  outside  diameter  will  equal: 

0.0S12 
0.6357  H =  0.6763 


and  the  root  diameter: 


0.6357- 


0.0812 


:  0.5951 


Rolls  made  according  to  this  formula  have  given  good  satis- 
faction. When  rolling  a  thread  on  the  Brown  &  Sharpe  auto- 
matic screw  machines,  the  following  points  should  be  taken 
into  consideration:  1.  The  thread  rolling  tool-holder  should 
be  fastened  to  the  cross-slide  which  carries  the  cut-off  tool  so 
that  the  piece  will  be  severed  from  the  bar  before  the  roll 
returns.  2.  The  roll  should  be  fed  to  the  work  in  the  same 
manner  as  a  knurl.  3.  The  roll  should  be  brought  to  within 
0.010  inch  from  the  piece  on  the  quick  rise  of  the  cam,  then 
fed  the  distance  R  in  the  accompanying  engraving  at  a  cer- 
tain number  of  thousandths  inch  per  revolution,  and  then  re- 
leased from  the  work  by  a  quick  rise  of  the  cam,  at  the  same 
time  bringing  the  cut-oft  tool  in  position.  4.  The  feed  per 
revolution  for  thread  rolling  is  practically  the  same  as  for 
knurling,  a  table  for  which  was  given  in  MACHixEnv.  July, 
1909,  engineering  edition.  The  formula  for  calculating  the 
rise  on  the  cam  for  thread  rolling  is  given  below;  in  the  ac- 
companying engraving,  let 

r:=  radius  of  piece  to  be  threaded, 

d  :=  deptn  of  thread, 

R  =  rise  on  cam. 

Then 


iJ=  V  »■"—  (r  —  dy+  0.010. 

*     *     * 

In  a  paper  by  Mr.  W.  L.  R.  Emmett  on  the  application  of 
electricity  to  the  propulsion  of  naval  vessels,  read  before  the 
American  Association  of  Naval  Architects  and  Marine  Engi- 
neers, the  author  states  that  the  efficiency  of  a  turbo-electric 
installation  on  hoard  ship  can  be  brought  up  to  92  per  cent, 
and  he  also  expressed  his  opinion  that  no  other  form  of  speed- 
reducing  gear  between  the  turbine  and  propeller  could  be 
made  to  show  as  high  an  efficiency.  Recent  tests,  however,' 
on  the  Mellville-MacAlpine  turbine  reducing  gear,  illustrated 
in  the  February  issue  of  Machixert,  engineering  edition, 
shows  an  eflliciency  of  981^  per  cent. 


NEW   MACHINERY  AND   TOOLS 


A    MONTHLY   RECORD    OP    APPLIANCES    FOR   THE    MACHINE    SHOP 

Comprising:  the  deacrlption  ami   illustration  of  new  designs  and  improvemonta  in  American  motal-working'  machinery  and 

tools,  published  without  expense  to  the  manufacturer,  and  forming  the  most  complete 

record  of  new  tool  developments  for  the  current  month. 


LANDIS  HEAVY-DUTY  PLAIN  GRINDING 
MACHINE 

The  a«-ouipanying  illustrations  show  a  now  sell'-conlaincd 
plain  grinding  machine  of  large  capacity  (16  Inches  by  72 
Inches)  built  by  the  l.andis  Tool  Co.,  of  Waynesboro,  Pa.  As 
will  bo  e.\plained  later,  it  is  designed  to  be  fitted  with  special 
appliances  for  chilled  roll  grinding;  it  will  also  be  furnished 
with  provisions  for  taking  work  such  as  iiistons  or  rods,  and 
similar   parts   uua   with   iu   railroad   shops.     It   is   essentially, 


the  wheel  spindle.  ThUs  is  best  seen  in  the  rear  view  of  the 
machine  in  Fig.  2.  The  power  is  applied  to  the  large  driijing 
pulley  at  the  right,  mounted  on  the  heavy  main  driving  shaft, 
running  the  length  of  the  machine.  This  shaft  has  keyed  to 
it  a  pulley,  mounted  in  a  carriage  on  rollers  as  shown,  which 
is  connected  with  tni'  driving  wheel  slide  by  an  arm  so  as  to 
always  keep  in  alignuient  with  it.  A  belt  runs  from  this  pul- 
ley over  a  series  of  idlers  and  over  the  pulley  on  the  grind- 
ing wheel  spindle.  These  intermediate  pulleys  are  so  ar- 
ranged  as  to  automatically   take   up  any  change   in   the  belt 


Fig.  1.    Landis  16- x  72-inch  Plain  Grinding  Machine  for  Heavy  Duty 


however,  a  plain  grinding  machine,  of  high  power  for  heavy- 
duty  operation,  fitted  for  hard  service  in  manufacturing  work. 
All  the  conveniences  of  the  older  design  have  been  retained. 
The  machine  is  of  the  traveling  wheel  type,  with  headstock 
and  footstock  mounted  solidly  on  the  stationary  base  of  the 
machine.      Qulcft-change,    geared    speeds    for    the    work,    and 


length,  and  at  the  same  time  keep  it  under  uniform  tension. 
Almost  two  hundred  degrees  of  contact  are  provided  on  both 
the  driving  and  driven  pulleys.  The  six-inch  belt  can  stretch 
about  eight  inches  in  length  before  it  is  necessary  to  remove  a 
section  to  shorten  It. 

The  movement  of  the  driving  wheel  carriage  along  the  main 


Fig.  2.    Rear  View  of  Landia  Grinding 

feeds  for  the  wheel  traverse,  are  provided.  The  geared  feed 
can  be  operated  automatically,  and  is  provided  with  an  auto- 
matic stop.  The  controlling  handles  are  all  reached  from  the 
front  of  the  machine.  The  work  speed  and  wheel  feed  are 
started  and  stopped  together  by  a  clutch  in  the  pulley  at  the  end 
of  the  feed  box  at  the  left  of  Fig.  1.  These  drives  can  also  be 
operated  separately,  and  their  speeds  are  varied  entirely  in- 
dependently of  each  other. 

A  new  and  interesting  feature  of  the  design  is  the  drive  for 


Machine,  showing  Self-contained  Drive 

shaft  in  unison  with  the  wheel  slide  is  made  easier  by  the 
method  of  keying  the  driving  pulley  to  the  shaft.  This  "key" 
is  in  the  form  of  rollers  in  the  hub  of  the  pulley,  engaging 
stepped  grooves  on  the  driving  shaft  as  seen  In  Fig.  4.  This 
does  away  with  the  heavy  frictional  resistance  to  sliding  mo- 
tion whioh  would  be  felt  if  the  pulley  were  keyed  to  the  shaft 
as  usual,  especially  when  driving  under  a  heavy  strain.  The 
mounting  of  the  pulley  carriage  on  rollers,  in  addition  to  this, 
gives  perfect  freedom  of  movement. 


758 


MACHINERY 


May,  1910 


Great  care  has  been  taken  to  give  the  grinding  wheel  head 
the  massiveness  and  rigidity  required  for  the  rapid  produc- 
tion of  accurate  worlt.  The  spindle  is  of  very  large  diam- 
eter, and  is  made  of  hardened  steel.  The  bearings  are  phos- 
phor-bronze; they  are  self-aligning  and  are  adjusted  in 
taper  bearings  to  take  up  the  wear.  Self-oiling  boxes  are  fur- 
nished. The  very  important  feature  of  protecting  these  bear- 
ings from  grit  and  emery  has  been  attended  to,  positive  dirt- 


As  explained,  this  machine  Is  also  made  in  a  form  which  is 
adapted  more  particularly  for  railroad  work.  For  this  work 
a  gap  in  the  bed  is  provided,  as  shown  in  Figs.  3  and  4. 
When  the  gap  is  provided,  the  grinder  is  adapted  to  handle 
locomotive  pistons,  piston  valves,  valve  stems,  cranks,  links 
and  knuckles,  pins,  axles,  etc.,  it  being  possible  to  grind  piston 
rods  with  the  pistons  in  place  and  to  swing  valve  yokes  when 
grinding  the  stem.  The  gap  can  be  located  at  the  time  the 
machine  is  being  built  in  any  desired  position  to  suit  special 
work. 


STURTEVANT  ELECTRIC  FORGE  BLOWER 

The  accompanying  illustration  shows  a  motor-driveu  forge 
blower  made  by  the  B.  F.  Sturtevant  Co.,  Hyde  Park.  Mass., 
applied  to  a  pair  of  Sturtevant  forges.  The  blower  is  com- 
posed of  a  pressure  fan  of  the  multi-vane  type,  enclosed  in 
a  pressed  steel  plate  casing,  driven  by  a  direct-connected 
electric  motor,  operating  from  the  electric  lighting  circuit  it 
necessary.  The  multi-vane  type  of  fan  wheel  is  highly  efficient 
and  gives  a  greater  pressure  and  volume  of  air  than  can  be 
obtained  from  fans  of  the  ordinary  type. 

It  may  be  of  interest  to  mention  that  with  this  blower  con- 


Fig.  3.     Heavy-duty  Grinder  with  Gap  in  Bed,  for  Railroad  "Work.  etc. 

proof  covers  being  used  for  the  purpose.  The  wheel  collar  is 
provided  with  an  angular  groove  on  its  face,  in  which  two 
weights  are  adjustably  mounted.  By  this  means  the  grinding 
wheel  may  be  balanced  so  as  to  run  quietly  at  the  highest 
speeds.  This  also  is  an  important  feature  in  the  production 
of  good  work.  Wheels  up  to  24  inches  diameter  and  4  inches 
face  can  be  used  on  work  up  to  the  full  capacity  of  the  ma- 
chine. 

Besides  driving  the  wheel  spindle,  the  main  driving  shaft 
has  also  connections  with  the  pump  and  with  the  feed  and 
work  spindle  mechanism.  The  feed  and  speed  connections  are 
taken  off  from  the  pulley  at  the  extreme  right  in  Fig.  2,  and 
at  the  left  in  Fig.  1,  being  belted  to  a  gear  box  at  the  end 
of  the  machine  in  front.  From  this  gear  box  a  belt  connec- 
tion with  the  headstock,  which  is  strongly  geared,  giving  am- 
ple power  for  the  largest  piece  of  work  that  can  be  placed  in 
the  machine,  is  provided.  It  gives  five  rates  of  speed  tor  each 
of  the  two  positions  of  the  back  gear  in  the  driving  box,  or 
ten  rates  of  speed  in  all,  indicated  plainly  on  a  dial.  All  the 
clutch  mechanisms  are  of  hardened  tool  steel,  and  all  the 
gears  have  planed  teeth. 

For  roll  grinding,  the  machine  is  fitted  with  special  sup- 
ports for  the  necks  or  journals  of  the  work.  Previous  to  the 
operation  of  finishing  the 
body  of  the  roll,  these  journals 
or  necks  are  themselves 
ground,  with  the  roll  carried 
on  centers  the  same  way  as 
for  regular  plain  grinding, 
but  in  grinding  the  roll  face, 
the  work  is  supported  by  its 
own  bearings.  The  import- 
ance of  having  the  roll  face 
true  and  concentric  with  the 
journals  is,  of  course,  vital. 
This  method  of  supporting  the 
roll  while  finishing  it  has  been 
found  the  only  practical  and 
reliable  one  for  general  use. 

To  compensate  for  any  slight  error  in  the  alignment  of  the 
headstock  and  center  line  of  the  rolls,  and  to  avoid  any  tend- 
ency of  the  drive  to  shift  the  roll  from  its  true  position  paral- 
lel with  the  bearings,  an  equalizing  fixture  is  adjusted  to  the 
face  of  the  headstock.  This  drives  the  roll  with  equal  force 
from  opposite  points.  Neither  the  neck  bearings  nor  the 
equalizing  fixture  are  here  shown. 


Motor-driven  Forge    Fan   made    by  the  B.  F.  Sturtevant  Co  .  Hyde  Parli.  Mass., 
applied  to  a  Double  Forge 

nected  to  a  forge  with  a  tuyere  area  of  l..'i  square  inch,  two- 
inch  round  soft  steel  stock  may  be  heated  to  a  welding  heat  in 
four  minutes,  and  one-inch  round  soft  steel  stock  in  2i/^ 
minutes.  The  blower  can  be  set  on  a  bench,  shelf  or  box,  or  on 
the  floor  near  the  forge.     The  casing  is  arranged  so  that  it 


Fig.  4.    End  View  of  Gap  Grinder,  sho-«-ing  also  Details  of  Self-contained  Electric  Drive 

can  easily  be  revolved  to  discharge  in  any  desired  direction. 
The  weight  of  the  complete  outfit  is  35  pounds;  the  total 
height  is  uy,  inches,  and  the  width  from  the  inlet  of  the  fan 
to  the  outside  end  of  the  motor-shaft  10  inches.  The  base  is 
provided  with  four  holes  for  screwing  the  blower  to  the  floor  or 
shelf.  In  addition  to  its  use  as  a  forge  blower  it  will  be  found 
convenient  tor  blow  pipes,  soldering  tubes,  etc. 
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NEWTON  COLD  SAW  CUTTINQ-OPP  MACHINE 

A  nioditUation  of  the  combination  typo  of  cold  saw  cutting- 
olT  machine  mnnufactuied  by  the  Newton  Machine  Tool  Works, 
Inc.,  24th  and  Vine  Sts..  rhiladolphia,  Pa.,  Is  Illustrated  here- 
with. This  machine  is  designed  to  give  a  maximum  output 
on  worli  comparatively  short  in  length  and  of  large  diameter. 
The  drive  for  the  spindle  is  direct  through  a  triple-threaded 
steel  worm  which  is  fitted  with  roller  thrust  bearings  and  a 
large  wormwheel  having  a  bronze  ring.  By  having  a  wheel  of 
large  diameter,  the  length  of  the  stock  that  can  be  cut  is 
limited,  but  the  life  of  the  gearing  is  prolonged  and  chatter  at 


Newton  Cuttmg-oflF  Machine  wnth  Powerful  Direct  Worm  Drive 

the  saw  reduced  to  a  minimum.  In  this  connection  it  might 
tie  mentioned  that  on  all  types  of  machines,  the  saddle  feed 
screw  has  a  bearing  at  eacn  end  permitting  of  its  being  always 
maintained  in  tension  for  the  purpose  of  eliminating  chatter. 

Both  worm  and  wheel  are  encased,  as  shown,  for  continued 
lubrication.     On   this   particular   machine   the   spindle   has   a 
continuous   capped   bearing  which   is   equal   in   length  to  the 
over-all  diameter  of  the  saw  blade.     The  spindle  saddle  has  a 
square  locked  gibbed  bearing  cast  solid  with  the  taper  shoes 
to  compensate  for  wear.    The  feed  of  the  saddle  is  continuous 
and  has  a  variation  ranging  from  %   to 
IV2  inch  per  minute.    An  adjustable,  au- 
tomatic   and    positive    safety    release    is 
provided  and  also  a  power  quick  return. 
As    the    motor    is    fitted    with    a    double 
throw    switch,    the    quick    return    is,    of 
course,  available  in  both  directions. 

This  machine  is  furnished  with  a  bot- 
tom table  having  an  in-and-out  adjust- 
ment for  setting  work  to  the  required  po- 
sition for  obtaining  the  desired  length. 
In  addition,  there  is  furnished  an  auxili- 
ary top  table  for  handling  flats  or  mul- 
tiple pieces,  and  a  V-block  for  holding 
angles  or  round  stock.  The  clamping 
yoke  just  above  the  table  is  rigidly  sup- 
ported by  two  vertical  screws  to  which 
are  fitted  nuts  for  obtaining  the  necessary 
vertical  adjustpient.  Ordinarily,  for 
clamping  work  it  is  desirable  to  operate 
the  independent  hand  jacks.  All  the  op- 
erating levers  of  this  machine  are  located 
within  convenient  reach  of  the  operator, 
and  it  is  furnished  with  a  pump,  piping 
and    attachments    for    cutter    lubrication. 

All  parts  are  of  the  very  best  material  and  all  the  high  speed 
shaft  bearings  are  bushed.  The  gears,  where  necessary,  are 
made  of  steel,  and  the  machine  is  rigidly  designed  throughout. 


IS-inch  heavy  pattern  Bradford  standard  lathe.  In  the  design 
of  these  machines  special  efforts  have  been  made  to  correctly 
distribute  the  metal  In  order  to  provide  sufficient  strength  for 
the  most  severe  duty.  The  machines  are  double  back-geared, 
and  are  provided  with  a  three-step  cone  pulley  for.  a  SVi-lnch 
belt  on  the  IS-inch  size,  and  for  a  4-lnch  belt  on  the  22-inch 
size.  The  spindles  are  made  of  high  carbon  crucible  steel, 
bored  from  the  solid,  ground  and  mounted  in  adjustable  bronze 
bearings.  The  hole  through  the  spindle  in  the  18-inch  size 
is  1  11/16  inch,  and  in  the  22-inch  size  is  2  inches.  The  spin- 
dles extend  clear  through  the  head  so  that  draw  bars  and  tubes 
for  draw-in  attachments  can  be  conveniently  used;  the  draw- 
in  attachments  can  be  furnished  and 
attached  to  the  lathe  at  any  time. 
The  carriage  has  a  full  bearing 
on  the  V's  for  its  entire  length,  and 
is  gibbed  in  front  and  back  and  de- 
signed with  an  extra  amount  of 
metal  in  the  cross  bridge.  The 
apron  Is  of  the  double-plate  pat- 
tern, with  a  non-interfering  safety 
device,  so  that  the  feed-rod  and  the 
lead-screw  cannot  be  engaged  sim- 
ultaneously. The  lead-screw  is  cut 
from  a  master  screw,  and  the  nut 
is  of  the  split  pattern  made  of 
phosphor-bronze.  A  chasing  dial  Is 
provided  for  catching  the  threads, 
so  that  threads  can  be  cut  without 
stopping  the  lathe  or  reversing 
the  lead-screw.  The  range  of 
threads  that  can  be  cut  on  either 
of  the  sizes  of  lathes  is  from  2  to  40  per  inch  including  11 1^ 
threads.  The  feeds  cover  a  range  of  from  8  to  90  per  inch 
for  the  18-inch  size,  and  from  5.7  to  64  per  inch  for  the  22-inch 
size.  The  feed  gear  train  is  at  all  times  independent  of  the 
screw  cutting  train,  which  provides  for  a  simple  and  direct 
drive  for  eacn.  The  idea  of  using  a  separate  train  of  gears  for 
feed  purposes  will  appeal  to  all  mechanics  as  a  feature  of  great 
merit.  The  lathe  is  provided  with  a  friction  cross-feed  gradu- 
ated to  read  in  thousandths  of  an  inch,  and  with  a  friction  tra- 
verse feed  in  the  apron,  and  automatic  stop  for  the  carriage. 


BRADFORD  HEAVY  PATTERN  LATHES 

A  new  design  of  heavy  pattern  engine  lathes  has  recently 
been  brought  out  by  the  Bradford  Machine  Tool  Co.,  Cincin- 
nati, Ohio.  These  machines  are  built  in  IS-  and  22-inch  sizes, 
the  accompanying  illustration  showing  what  is  known  as  the 


Elghteen-lnch  Heavy  Pattern  Engrine  Lathe  made  by  the  Bradford  Machine  Tool  Co..  Cincinnati.  Ohio 

An  improved  taper  attachment,  turning  tapers  up  to  i% 
Inches  per  foot,  16  inches  in  length,  and  available  the  full  dis- 
tance between  the  centers,  can  be  provided.  If  required, 
quick-change  gear  device,  coarse  screw-cutting  mechanism, 
relieving  attachment,  draw-in  attachment,  etc.,  will  be  pro- 
vided. 

The  general  dimensions  of  the  IS-inch  size  are  as  follows: 
Swing  over  ways  2014  inches;  maximum  distance  between 
centers  of  six-foot   lathe,  2  feet  2^   inches;    nack-gt'nr   ratios 
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10.95  to  1,  and  3.31  to  1;  spindle  speed  range,  12  to  349  revo- 
lutions per  minute;  weiglit  of  lathe  with  six-toot  bed,  2950 
pounds;  and  weight  of  bed  per  additional  foot,  140  pounds. 

The  22-inch  size  swings  22%  inches  over  the  ways  and  takes 
3  feet  7^2  inches  between  the  centers  on  an  S-foot  bed.  The 
spindle  speed  range  is  from  11  to  346  revolutions  per  minute; 
the  back-gear  ratios  are  10.04  to  1  and  2.82  to  1.  The  weight 
of  a  lathe  with  S-foot  bed  is  4400  pounds,  and  the  weight  of 
the  bed  per  additional  foot,  175  pounds. 

A  noteworthy  feature  is  the  complete  manner  in  which  all 
gearing  has  been  covered.  Not  only  does  this  provide  for 
added  safety  in  operating  the  machine,  but  the  gear  guards 
have  been  designed  so  that  they  give  to  the  machine  a  finished 
and  pleasing  appearance,  as  well. 


on  their  shaft.  The  power  is  therefore  transmitted  from  B  to 
D  and  from  E  back  to  C.  The  pull-pin  F  operates  a  sliding 
key  which  engages  any  one  of  the  three  gears  mounted  on  the 
shaft  with  D  and  Ef  As  these  gears  are  always  in  mesh  with 
the  three  which  are  adjacent  to  gear  C,  three  different  rates 
of  feed  may  be  obtained. 

By  referring  to  Fig.  4,  the  position  of  the  gears  which  are 
interchanged  to  double  up  the  number  of  feeds,  making  six  in 
all,  may  be  seen.  This  view  also  shows  the  automatic  trip- 
mechanism  for  disengaging  the  feed.     This  trip  operates  in 


WOOD  TILTED-TURRET  SCREW  MACHINE 

A  tilted-turret  type  of  screw  machine,  with  a  friction  geared 
head  and  geared  automatic  feed  for  the  turret  slide,  has  recent- 
ly been  brought  out  by  the  Wood  Turret  Machine  Co.,  Brazil, 
Ind.  This  machine  embodies  in  its  design  many  improve- 
ments and  new  features  which  adapt  it  to  the  rapid  and  accu- 
rate production  of  duplicate  parts. 

It  will  be  noted,  by  referring  to  the  engraving  Fig.  1,  that 
the  head  and  lower  half  of  the  gear  guards  are  cast  integrally, 
thus  assuring  great  strength  and  rigidity.  In  addition  to  ths 
friction  geared  head,  a  three-step  cone  of  large  diameter  and 
wide  face  is  provided,  giving  a  powerful  drive  to  the  machine. 
Two  spindle  speeds  for  each  speed  of  the  cone  are  obtained 
by  the  friction  geared  head,  thus  enabling  the  operator  to  use 
two  speeds  without  stopping  the  machine  to  throw  in  the  back- 
gears.  By  moving  the  handle  shown  at  the  side  of  the  cone 
to  the  right  or  left,  the  back-gears  are  thrown  in  or  out  while 
the  machine  is  in  motion,  thus  securing  the  necessary  speeds 
for  changing  from  boring  to  tapping,  or  for  turning  different 
diameters  on  the  same  piece,  without  stopping  the  machine. 

The  headstock  end  of  the  machine  with  the  protective  cas- 
ing removed,  is  shown  in  Fig.  2.  This  view  shows  clearly  the 
arrangement  and  construction  of  the  friction  geared  head,  and 
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Wood  Tilted-turret  Screw  Machine  with  Friction  Geared  Head  and  Geared  Automatic 
Feed  to  the  Turret  SUde 


also  the  chain  drive  for  the  geared  automatic  feed  to  the  tur- 
ret slide.  As  will  be  noted,  there  is  a  sprocket  screwed  to  the 
spindle  of  the  machine  which  transmits  the  motion  through  a 
roller-chain  to  a  shaft  located  in  the  bed.  This  shaft  extends 
to  the  rear  of  the  bed  and  transmits  the  feed  motion  to  the 
gear-box  of  the  turret  slide.  The  details  of  the  geared  auto- 
matic feed  are  shown  in  Figs.  3  and  4.  The  necessary  reduc- 
tion in  the  speed  of  shaft  A  (which  is  the  one  that  is  con- 
nected by  chain  to  the  spindle)  is  obtained  by  means  of  four 
gears  B,  C.  D  and  E.  Gear  B  is  keyed  to  shaft  A,  while  gear 
C  and  the  three  gears  adjacent  to  it,  are  solid  and  run  free  on 
their  shaft.     Gears  D  and  E  are  also  solid  and  are  free  to  turn 


Fig.  2     View  of  Headstock  E.Bd  showing  Construction  of  Friction  Geared  Head' 

conjunction  with  independent  adjustable  stops  for  each  hole  of 
the  turret.  The  feed  is  transmitted  from  the  spur  gear  on  the- 
pull-pin  shaft  F  through  two  gears  and  the  shaft  G  to  the 
gears  H  and  /.  These  latter  gears  are  so  arranged  that  they 
can  be  instantly  interchanged,  as  stated,  thus  doubling  the 
number  of  available  feeds.  On  the  same  shaft  with  gear  /, 
there  is  a  worm  meshing  with  a  worm  gear.  This  worm  is 
held  in  a  rocker  arm,  which  throws  it  in  and  out  of  mesh 
with  the  worm  gear  by  the  operation  of  the  hand  lever.  The 
worm  gear  is  keyed  to  the  same  shatt  that  carries  the  turn- 
stile. The  turnstile  shaft  has  mounted  on  its- 
other  end  a  spur  pinion  meshing  with  a  rack 
secured  to  the  under  side  of  the  turret  slide, 
resulting  in  the  automatic  movement  of  the 
turret  slide.  The  small  forked  lever  / 
passes  up  through  the  under  side  of  the  tur- 
ret saddle,  and  automatically  trips  out  or  dis- 
engages the  feed  in  connection  with  the  inde- 
pendent adjustable  stops  for  each  hole  of  the 
turret. 

Among  the  special  advantages  of  this  ma- 
chine might  be  mentioned  the  tilting  of  the 
turret  which  makes  possible  the  use  of  extra 
large  box  tools  and  die-heads  on  this  machine. 
When  the  turret  is  swung  around  to  the  rear 
position,  the  tools  are  thrown  up  at  an  angle 
of  approximately  30  degrees,  entirely  clear  of 
the  turret  slide.  The  tilt  of  the  turret  also 
minimizes  the  strain  on  the  center-bolt  of  the 
turret  head,  and  applies  part  of  the  thrust  di- 
rectly to  the  inclined  surface  of  the  slide. 
This  feature  also  causes  a  full  bearing  on  the- 
slide,  and  eliminates  the  tipping  which  is  like- 
ly to  occur  with  the  high  turret.  Stock  may 
be  passed  into  or  directly  through  the  tilted 
turret,  since  the  center-bolt  has  a  hole  di- 
rectly through  it;  this  feature  allows  the  use  of  a  short,  stiff 
box  tool  and  eliminates  the  necessity  of  the  box  tool  rest  guide. 
Thus  with  this  machine  it  is  possible  to  obtain  the  benefit  of 
the  long  effective  motion  to  the  slide.  The  turret  also  being 
hexagonal  allows  the  box  tool  to  be  bolted  to  the  face,  leaving 
the  turret  hole  open  to  let  the  work  pass  through.  Work, 
when  machined,  is  passed  into  or  directly  through  the  turret, 
coming  out  at  the  rear  through  one  of  the  auxiliary  holes  in 
the  lower  half  of  the  turret  without  interfering  with  a  tool  in 
the  rear  position. 

In  regard  to  the  general  construction  it  may  be  mentioned 
that  the  machine  is  equipped  with  bar  feed  for  automatically 
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leedlng  stooU  tluounh  the  miiiulli'.  Tliii<>  uic  lour  Kfars  and 
a  scroll  whiili  gives  the  power  to  two  roUeis.  while  a  sec- 
ond scroll  is  used  to  flt  the  adjusting  jaws  to  the  stock.  Pro- 
vision is  made  on  the  stock  adjusting  jaws  to  take  round, 
square,  hexagon,  or  any  other  shaped  stock  that  one  may  de- 
sire to  use.  The  same  lever  (located  on  the  left-hand  end  of 
the  machine)  which  operates  the  automatic  bar,  operates  the 
automatic  chuck,  opening  it  before  the  feed  is  thrown  into 
action  when  the  lever  is  thrown  to  the  left,  and  closing  it  after 
stopping  when  the  lever  is  thrown  to  the  right.  Thus  one 
lever  conli-ols  two  operations,  and  at  the  same  time  eliminates 


Pig.  3.    Detail  View  of  the  Geared  Automatic  Turret  Feed 

the  danger  of  trying  to  roll  stock  into  the  machine  when  it  is 
gripped  by  the  collet. 

The  turret  slide,  which  rests  and  moves  in  the  saddle,  is  fur- 
nished with  a  taper  gib  fitted  the  whole  length  of  the  saddle 
on  either  side,  providing  a  means  of  adjusting  the  slide  side- 
ways. The  saddle  is  gibbed  to  the  outer  edges  of  the  bed  by 
fiat  gibs  throughout  its  entire  length.  Tiiere  is  a  supple- 
mentary taper  base  to  the  saddle  by  means  of  which  the  tur- 
ret holes  can  be  adjusted  to  the  exact  height  of  the  center  of 


Pig.  4.    Another  View  of  Turret  Peed  Mechanism  showing  Automatic  Trip 

the  spindle.  This  provision  makes  it  unnecessary  to  rebore 
the  turret  holes.  Automatic  stops  for  each  hole  in  the  turret 
are  furnished  with  the  machine  and  are  instantly  adjustable 
to  different  lengths. 

Hill,  Clarke  &  Co.,  Inc.,  of  Boston  and  Chicago,  are  the  sales 
agents  for  this  machine.  This  firm  also  has  branch  offices 
at  New  York,  Philadelphia  and  Cleveland. 


bioiight  out  by  the  National  Machinery  Co.,  Tidin,  Ohio,  manu- 
facturer of  bolt,  nut  and  livet  machinery.  The  machine  Is  of 
the  semi-automatic  type,  of  simple  design,  its  sijccilic  featuies 
being  high  productive  capacity  accompanied  by  perf(;ct  safety 
to  the  oi)erator. 

The  machine  will  easily  handle  the  output  of  a  hot  pressed 
nut  machine,  and  a  production  of  from  two  to  four  times 
that  of  the  ordinary  hand-feed  burring  machine  is  possible. 
When  in  operation,  it  is  only  necessary  for  the  operator  to 
place  the  nuts  in  a  slot  at  the  side  of  the  machine  and  move 
them  forward.  The  raising  and  lowering  of  the  burring 
Spindle,  and  the  feeding  of  the  nuts  under  the  revolving  cut- 
ter is  entirely  automatic.  This,  it  will  be  seen,  insures  a 
maximum  production,  as  the  machine  sets  the  pace  for  the 
operator.  At  the 
same  time  it  elim- 
inates all  chance 
of  accident  to  the 
operator  incident 
to  the  feeding  of 
the  nuts  under  the 
rap  idly  revolving 
cutter,  as  this 
feature  is  elimin- 
ated and  taken 
care  of  by  the  au- 
tomatic feed.  The 
finished  nuts  are 
ejected  from  the 
machine  automati- 
cally,  passing 
through  a  chute 
shown  in  the  illus- 
tration in  the 
front  of  the 
cnine. 

The  finish 
the  nuts  is 
form.  All  burr  is 
effectually  remov- 
ed, and  as  the  cut- 
ters are  lowered 
gradually  by  a 
cam  m  o  V  e  m  ent, 
there  is  no  tend- 
ency of  the  burr  to 
turn  over  the  edge 
instead  of  being 
cut  off.  A  compen- 
sating spring  is  provided  which  takes  care  of  variations  in 
nut  thicknesses,  and  safety  arrangements  are  provided  both 
on  the  burring  spindle  and  feed  mechanism  to  prevent  break- 
age. Changes  for  various  sized  nuts  can  quickly  be  made. 
The  machine  is  built  in  two  sizes,  the  capacities  being  1% 
and  2  inches,  respectively. 
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Nut  Burring  Machine,  made  by  the  National 
Machinery  Co.,  Tiffin.  Ohio 


NATIONAL  NUT  BURRING  OR  SHAVING 
MACHINE 

The  accompanying  illustration  shows  a  new  design  of  nut 
burring  or   shaving   machine   for   hot   pressed   nuts,   recently 


FAY  &  SCOTT  DOUBLE-END  TURNING  AND 
PACING  LATHE 

A  double-end  turning  and  facing  lathe,  which  was  designed 
and  built  by  Fay  &  Scott,  Dexter,  Me,,  for  the  Merrimac  Iron 
Foundry  Co.,  of  Law^rence,  Mass.,  is  illustrated  herewith. 
This  lathe  is  specially  built  for  facing  the  ends  and  turning 
the  flanges  of  heavy  cast  iron  columns.  The  work  is  gripped 
on  the  outside  by  two  large  hollow  chucks,  which  are  mounted 
in  massive  bearings  or  brackets.  These  brackets  may,  of 
course,  be  adjusted  along  the  bed  to  accommodate  columns  of 
different  lengths.  The  machine  will  handle  a  maximum 
length  of  22%  feet,  while  the  chucks  will  take  a  maximum 
diameter  of  13  inches.  Flanges  as  large  as  32  inches  in  diam- 
eter will  swing  over  the  lathe  carriages. 

As  the  engraving  shows,  this  machine  is  equipped  with  three 
carriages.  Those  at  the  ends  make  it  possible  to  perform  the 
turning  and  facing  operations  on  the  flanges  of  columns  simul- 
taneously, thus  greatly  facilitating  work  of  this  kind.  The 
carriage  in  the  center  may  also  be  used  when  necessary  on 
special  work  thus  making  the  tool  more  universal.     The  two 
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end  carriages  both  have  power,  longitudinal  and  cross  feeds, 
while  the  middle  carriage  has  a  power  cross  feed  only. 

The  drive  is  by  belt  onto  a  four-step  cone  pulley,  which  is 
supported  by  an  outboard  bearing  as  shown.  The  power  is 
transmitted  from  this  pulley  through  gears  to  a  splined  shaft 
which  runs  through  the  center  of  the  bed.  This  shaft,  in 
turn,  is  connected  to  the  chucks  or  work  holders  through  gear- 
ing, the  arrangement  of  which  is  as  follows:  On  the  splined 
shaft  and  just  beneath  each  chuck  is  mounted  a  sliding  pinion 


incident  to  the  class  of  work  which  the  lathe  is  designed  to 
handle.  The  weight  of  this  machine,  with  a  26-foot  bed,  is 
12,000  pounds. 


ROCKFORD  SENSITIVE  BENCH  DRILLS 

The  sensitive  bench  drills  illustrated  in  Figs.  1  and  2,  are 
the  product  of  the  Rockford  Lathe  &  Drill  Co.,  Rockford,  111. 
These  machines,  while  designed  along  the  same  lines  as  the 


Double-end  Turning  and  Facing  Lathe  built  by  Fay  &  Scott 


which  drives  through  an  intermediate  gear  to  the  hollow  gear 
which  forms  a  part  of  the  chuck.  One  of  these  intermediate 
gears  is  shown  in  the  engraving  in  mesh  with  the  right-hand 
chuck  gear.  These  chucks  are  equipped  with  hardened  cast 
steel,  V-shaped  jaws,  which  are  operated  by  two  right-  and  left- 
hand  threaded  screws.     These  screws,  by  means  of  a  connect- 


Fig.  1.    Electrically-driven  Sensitive 
Bench  DriU 


Pig.  2. 


Ing  chain,  are  turned  simultaneously.  The  chains,  as  well  as 
the  sprockets  on  which  they  run,  are  plainly  shown  in  the  en- 
graving. This  arrangement  makes  it  possible  to  obtain  a  pow- 
erful grip  on  the  work,  which  will  withstand  the  heaviest  cut- 
ting strains. 

The  changes  of  carriage  feed  are  obtained  by  means  of  a 
quick-change  sliding  tumbler  gear  at  the  head  end  of  the  lathe. 
As  the  engraving  shows,  the  bed  of  the  machine  is  deep  in  sec- 
tion, and  all  parts  are  heavily  built  to  withstand  the  strains 


Rockford  tools  previously  illustrated  and  described,  contain 
one  or  two  important  changes  in  their  construction.  The  ma- 
chine shown  in  Fig.  1  is  of  the  10-inch  size  and  is  electrically 
driven.  The  motor  and  speed  controller  are  mounted  on  an 
extension  cast  to  the  base.  The  motor  can  be  furnished  with 
either  direct  or  alternating  current,  and  by  means  of  the  con- 
troller a  wide  range  in  speed  can 
be  obtained.  The  driving  belt 
passes  from  the  pulley  on  the 
armature  shaft  over  two  idlers 
at  the  rear  which  are  mounted 
on  an  adjustable  bracket  actu- 
ated by  the  rack  and  pinion 
movement  shown  at  the  top  of 
the  column.  This  arrangement 
provides  a  very  quick  means  of 
giving  the  belt  the  necessary  ten- 
sion. The  spindle  is  counter- 
balanced by  means  of  a  taper 
plunger  that  fits  in  the  spline  of 
the  quill.  The  necessary  thrust 
on  the  spindle  is  obtained  by  an 
adjusting  screw  which  acts  on 
a  spring  back  of  the  plunger.  A 
stop  collar  Is  placed  on  the 
outside  of  the  quill  above  its 
bearing,  as  shown,  which  gives 
a  positive  stop  and  makes  it  pos- 
sible to  drill  different  holes 
to  the  same  depth  with  accu- 
racy. The  machine  is  equipped 
with  a  tilting  table  which 
adapts  it  to  drilling  holes  at  an 
angle  and  for  other  irregular 
work.  The  size  of  the  table  is 
8  by  8  inches  and  its  vertical  adjustment,  9  inches.  The  maxi- 
mum distance  from  the  spindle  to  the  table  is  12  inches,  and 
the  spindle  has  a  lever  feed  or  3  inches. 

The  machine  illustrated  in  Fig.  2  is  of  the  same  size  as  the 
one  just  described,  but  of  the  two-spindle  type.  As  the  illus- 
tration shows,  this  drill  is  arranged  with  a  self-contained 
countershaft  which  is  mounted  on  brackets  attached  to  the 
base.  It  will  also  be  noted  that  two-step  cones  are  mounted 
on  this  countershaft  to  give  the  necessary  speed   variations. 


Two-spindle  Bench  Drill  -with  Self-contained 
Countershaft 
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When  the  belt  is  to  bo  shifted  from  one  step  to  the  other,  thi' 
cone  is  moved  over  to  a  stop  where  a  liall  plunger  engaRes  a 
hiile  in  the  shaft.  The  belt-tightening  arrangement  is  the  same 
as  the  one  previously  referred  to,  and  is  especially  useful  on 
this  particular  tool  for  quickly  taking  ui)  the  slack  in  the  belt 
when  the  latter  has  been  adjusted  to  the  smallest  cone  step. 
The  spindles  are  also  equipped  with  a  spring-actuated  counter- 
balancing device  and  the  tables  are  of  the  tilting  type.  The 
size  of  these  tables,  their  vertical  adjustment  and  the  maxi- 
mum distance  to  the  si)indle  is  the  same  as  given  for  the 
single-spindle  machine. 


clutch  pulley  controlled  by  a  lever  placed  conveniently  for  the 
operator,  near  the  tilting  crank.  The  tilting  mechanism  is 
well  back-geared,  and  makes  the  operation  of  the  barrel  com- 


THE  PHILLIPS  BABBITT  METAL  LOCK  DRILL 
The  accompanying  illustration  shows  an  interesting  tool 
used  for  boring  undercut  holes  in  bearing  boxes,  or  other  sur- 
faces to  be  lined  with  babbitt  metal,  for  loclii.ng  the  metal 
securely  and  permanently  in  place.  The  tool  is  the  invention 
of  Mr.  C.  H.  Phillips,  6S9  Massachusetts  Ave.,  Cambridge, 
Mass.  Before  this  drill  is  used,  the  hole  is  first  started  by 
using  a  twist  drill  ground  to  an  angle  of  72  degrees,  and  a  hole 
is  drilled  to  a  depth  of  3-16  inch.  After  that  the  drill  shown  to 
the  right  in  the  Illustration  is  used,  it  being  held  in  the  spe- 
cial jointed  socket  shown  to  the  left.  This  socliet  permits 
the  drill  to  wabble  so  as  to  cut  or  bore  a  hole  having  a  dove- 
tail section  as  shown 
in  the  view  at  the 
bottom  of  the  drill, 
the  point  of  the 
drill  being  guided 
by  the  hole  already 
drilled  as  mention- 
ed. These  drills 
cannot  be  used  in 
an  ordinary  iJriU 
chuck.  They  are 
made  in  %,  %  and 
%-inch  standard 
sizes,  and  special 
sizes  can  be  made  if 
required.  High- 
speed steel  drills  of 
this  type  will  bore 
a  hole  in  a  fraction 
of  a  minute.  Among 
other  uses,  it  may 
be  mentioned  that 
the  tool  is  very  con- 
venient for  provid- 
ing locking  means 
for  the  babbitt  on 
the  shoes  on  cross- 
heads  of  stationary  and  marine  engines,  and  for  thrust  bear- 
ings on  marine  engines,  as  well  as  for  securing  the  babbitt  in 
locomotive  bearings. 


The  Phillips  Babbitt  Metal  Lock  Drill,  with  Special 
Socket  and  Section  of  Hole  Bored 


BAIRD  LARGE  OBLIQUE  TILTING  TUMBLER 

The  accompanying  illustration  shows  a  large  size  oblique 
tilting  tumbler  brought  out  by  the  Baird  Machine  Co.,  Oak- 
vllle.  Conn.  This  tumbler  is  larger  than  those  previously 
brought  out  by  the  same  company,  and  is  known  as  the  No.  3 
size.  It  is  especially  intended  to  meet  the  demand  for  a  ma- 
chine to  tumble  castings  of  medium  size  and  weight,  such  as 
valves,  stove  trimmings,  the  larger  sizes  of  chain,  etc.  The 
capacity  of  the  tumbling  barrel  is  about  four  bushels  or  700 
pounds  of  work.  Tumbling  barrels  of  from  28  to  48  inches 
diameter  at  the  base  can  be  mounted  interchangeably  in  the 
machine,  the  barrels  being  made  either  of  wood,  cast  iron, 
sheet  steel  or  brass. 

The  No.  3  Baird  tumbler  has  all  the  advantages  of  the  regu- 
lar line  of  oblique  tilting  tumblers  built  by  this  company,  in- 
cluding convenient  means  for  putting  in  the  work,  inspectln,? 
articles  during  the  progress  of  operation,  tilting,  elevating  or 
dumping  the  contents,  which  all  can  be  accomplished  with- 
out stopping  the  machine.  In  addition  to  the  mechanism  re- 
quired for  these  operations,  the  No.  3  tumbler  is  fitted  with  a 


Large  Size  Tumbler  made  by  the  Baird  Machine  Co.,  Oakville,  Conn. 

paratively  easy.    The  weight  of  the  machine  without  barrel 
is  2000  pounds. 


NEW  LINE  OF  BROWN  &  SHARPB  MICROM- 
ETER CALIPERS 

The  accompanying  illustration  shows  a  complete  set  of  a  new 
line  of  micrometer  calipers  recently  brought  out  by  the  Brown 
&  Sharpe  Mfg.  Co.  of  Providence,  R.  I.  The  complete  set  com- 
prises eleven  micrometers  ranging  from  1  inch  to  12  inches, 
and  from  25  to  300  millimeters.  These  micrometers  are  in- 
tended for  shops  where  accurate  measurements  must  be  taken 
on  large  work,  and  are  made  heavier  than  those  of  earlier 
designs.  The  frame  of  the  micrometer  is  made  of  I-section, 
which  provides  great  strength  and  rigidity,  while  at  the  same 
time  the  weight  of  the  instrument  is  reduced  to  a  minimum 
so  as  to  make  it  convenient  to  handle. 

Care  is  exercised  in  making  to  have  the  micrometers  very 
accurate  when  they  leave  the  makers,  and  every  precaution  is 
taken  to  have  them  retain  their  accuracy  after  they  have  been 


Set  of  Improved  Micrometers  made  by  the  Brown  Jc  Sharpe  Mfg.  Co., 
Providence,  R.  I. 

in  use  for  some  time.  The  measuring  surfaces  are  made  per- 
fectly square,  so  that  small  projections  on  a  plane  surface 
for  example,  may  be  measured  with  accuracy.  A  standard 
gage  is  furnished  with  each  micrometer  for  testing  purposes 
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and  means  for  adjustment  to  compensate  for  wear  are  pro- 
vided. All  points  that  are  exposed  to  wear  are  hardened. 
These  micrometers  are  furnished  either  singly  or  in  sets  of 
six  or  eleven,  the  set  of  six  comprising  the  six  largest  sizes, 
with  an  inclusive  capacity  of  from  6  to  12  inches. 


DRESES  ELECTRICALLY-DRIVEN  16-INCH 
UNIVERSAL  MONITOR  LATHE 

Because  of  the  h:gh  speed  at  which  a  brass  lathe  must  run, 
it  has  been  found  impracticable  to  have  a  geared  connection 
between  the  motor  and  spindle.  It  is  also  undesirable  to 
mount  the  motor  on  top  of  the  headstock  as  disturbing  vibra- 
tions are  likely  to  result.  To  overcome  these  objectionable 
features,  the  Dreses  Machine  Tool  Co.,  of  Cincinnati,  Ohio,  has 
equipped  its  brass  lathes  with  a  special  form  of  motor  drive. 
This  drive,  as  applied  to  a  16-inch  universal  monitor  lathe,  is 
shown  in  the  accompanying  illustration.  The  motor-driven 
turret  lathe  described  in  the  March,  1909,  number  was  also 
equipped  with  this  form  of  drive. 

As  the  illustration  shows,  the  countershaft  with  its  cone  is 
placed  in  the  cabinet  support  under  the  head.  The  motor, 
■which  is  mounted  on  a  bracket,  has  a  rawhide  pinion  on  its 


Dreses  16-iiich  Universal  Monitor  Lathe  with  Special  Motor  Drive 

armature  shaft,  which  meshes  with  a  large  gear  on  the  lower 
cone  shaft.  As  an  electrically  controlled  device  would  be 
somewhat  slow  for  brass  and  similar  work,  a  frictional  me- 
chanical conaection  between  the  motor  and  countershaft  is 
used.  The  long  vertical  lever  shown  operates  this  device  and 
starts,  stops  or  reverses  the  countershaft  instantly  without 
stopping  the  motor.  It  will  be  noticed  that  the  cone  pulley 
is  placed  as  low  as  possible  to  obtain  the  maximum  length  of 
belt  and  to  avoid  vibration.  The  motor  used  is  of  the  con- 
stant-speed, polyphase  type  and  develops,  in  this  particular 
installation,  21^  horsepower.  When  a  variable  speed  motor  is 
to  be  used,  single  pulleys  are  substituted  for  the  cone  pulleys. 
This  drive  arrangement  is  used  on  all  the  screw  machines, 
turret  and  brass  lathes  manufactured  by  this  company. 


BROWN  &  SHARPE  NEW  TYPE  PACE 
MILLING  CUTTER 

A  new  type  of  inserted  tooth  face  milling  cutter  has  recently 
been  brought  out  by  the  Brown  &  Sharpe  Mfg.  Co.,  Providence, 
R:  I.  This  cutter,  as  illustrated  in  the  accompanying  half- 
tone and  line  engraving,  Pigs.  1  and  2,  embodies  some  impor- 
tant changes  from  the  ordinary  type  of  inserted  blade  milling 
cutters,  and  presents  a  radical  departure  from  the  usual  con- 
struction. The  two  main  features  of  the  cutter  are  the  means 
provided  for  using  the  same  cutter  on  different  size  spindles 
on  different  machines,  this  being  accomplished  by  the  employ- 
ment of  special  sleeves,  and  the  provision  for  a  quick  release 
from  the  nose  of  the  spindle  when  the  work  is  finished  and 
the  cutter  is  to  be  removed. 

The  cutter  consists  of  four  parts,  as  shown  in  Fig.  1 :  the  cut- 
ter proper,  the  split  sleeve  shown  to  the  left,  the  clamping 
plate  shown  to  the  right,  and  the  drawing-in  bolt.  As  shown 
in  Fig.  2,  the  sleeve  is  screwed  onto  the  spindle  nose  and  the 
outside  of  the  sleeve  is  provided  with  a  taper  fitting  the  hole 


of  the  cutter  body.  This  taper  is  sufficient  to  cause  the  latter 
to  release  readily  from  the  sleeve  when  not  forced  inward  by 
the  clamping  plate.  When  in  use,  however,  the  cutter  body  is 
drawn  onto  the  sleeve  by  the  clamping  plate  by  means  of  the 
drawing-in  bolt  as  shown,  and  is  keyed  to  the  sleeve  as  indi- 
cated, as  an  extra  precaution  against  turning  or  slipping. 
When  the  drawing-in  bolt  is  tightened,  the  sleeve  is  contracted 


Pig.  1. 


New  Type  Brown  &  Sharpe  Inserted  Blade  Milling  Cutter,  with 
Sleeve.  Clamping  Plate  and  Dra^ving-in  Bolt 


and  closely  grips  the  spindle,  thus  furnishing  the  full  efficiency 
of  the  drive  to  the  cutter  at  all  times.  The  cutter  can  be 
quickly  and  easily  removed  simply  by  loosening  the  drawing- 
in  bolt.  As  the  cutter  is  made  without  a  hub,  it  is  held  close 
to  the  spindle  end  and  thus  provides  for  the  maximum  of  work- 
ing space. 

When  it  is  desired  to  use  the  same  cutter  on  several  ma- 
chines having  different  sizes  of  spindles,  all  that  is  necessary 
is  to  provide  a  sleeve  for  each  size  of  spindle.  The  outside 
of  these  sleeves  all  fit  the  hole  in  the  cutter  body,  while  the 
holes  in  the  sleeves,  of  course,  are  made  to  fit  the  spindles  of 
the  various  machines. 

The  features  of  the  new  tool  will  be  readily  appreciated  both 
by  machine  shop  owners  and  machine  operators.  To  the 
former  the  possibility  of  avoiding  keeping  a  large  number  of 
cutters  on  hand,  differing  only  as  to  the  size  of  hole  to  fit  dif- 
ferent spindle  noses,  will  appeal;   to  the  latter  the  avoidance 


) 
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Fig.  2.     Section  through  Milling  Cutter  Mounted  in  Place  on  Spindle  Nose 

of  trouble  oftentimes  experienced  in  removing  large  cutters 
frobi  the  spindle  nose  after  having  taken  heavy  cuts  will  be  of 
especial  interest. 


I 


May,  r.»10 


MACHINERY 


res 


DAVENPORT  CLOCK  AND  WATCH  PINION 
MACHINERY 

In  Fig.  2  is  shown  a  pinion  and  .staff  of  tlu'  Itind  ordinarily 
used  in  clocks  of  various  sizes  and  designs.  It  consists,  as 
may  be  seen,  of  a  shaft  or  "staff"  on  which  are  pressed  three 
brass  disks  or  "collets."  In  the  two  at  the  right  are  Inserted 
wires  or  "needles"  as  they  are  called,  forming  a  "lantern" 
pinion.  The  disk  at  the  left  is  turned  and  shouldered  to  form 
a  seat  for  the  brass  gear  wheel,  which  is  afterward  pressed  on 
it  and  staked  in  place. 

Until  very  recently  the  thousands  of  these  pinion  shafts 
made  every  day,  had  been  made  in  accordance  with  practices 
which  were  lifty  years  old  or  more.  The  first  operation  con- 
sisted in  cutting  the  wire  for  the  staff  in  lengths  a  little 
longer  than  the  finished  staff,  pointing  one  end  at  the  same 
time.  This  was  done  in  an  automatic  straightening,  cutting- 
otT  and  pointing  maehine,  and  was  the  only  automatic  work  in 
the  making  of  the  pinion.  The  brass  disks  or  collets  were 
then  driven  on  in  a  sort  of  small  arbor  press,  in  which  the 
wires  were  placed  by  one  boy  and  the  disks  by  another,  and 
the  wire  driven  through  them. 

The  turning  was  done  by  a  man  in  what  was  called  a  "clock 
lathe."  This  consisted  practically  of  a  speed  lathe  having  a 
live  spindle  with  a  draw-in  chuck,  operated  by  the  knee  of 
the  workman.  The  footstock  w'as  of  the  common  type,  and 
the  turning  was  done  by  tools  held  in  a  long  bar  sliding  in 
adjustable  V-blocks  on  the  head-  or  foot-stock.  There  were 
usually  four  tools  in  this  bar,  one  on  each  of  the  four  sides, 
for  turning  the  different  parts  of  the  pinion.  Each  tool  was 
set  out  to  turn  the  desired  diameter,  and  stops  were  provided 
for  each  tool,  thus  duplicating  the  lengths  of  the  cuts.  The 
pivots  were  finished  by  a  highly  polished  steel  burnisher, 
dipped  in  a  soap  solution,  which  was  dexterously  applied  while 
the  pivots  were  revolving  at  a  high  speed.  An  expert  turner 
could  finish  from  700  to  1000  pinions  in  a  day  of  ten  hours. 


Fig.  1.    Davenport  Automatic  Machine  for  Asaembllng  nnd  Turning 
"Lantern"  Pinions 

The  holes  in  the  collets  for  the  needles  of  the  lantern  pin- 
ions were  drilled  by  girls  in  a  special  jig  of  simple  construc- 
tion. These  girls  became  very  expert,  pulling  the  lever  which 
fed  the  drill  with  one  hand,  and  indexing  the  head  which  held 
the  pinion  with  the  other.  Afterward  the  needles  were  in- 
serted and  the  holes  staked  over  to  keep  the  needles  In  place. 

This  method  of  making  lantern  pinions  had  been  in  vogue 


.  for  so  long  that  it  was  thought  impracticable  to  perforin  thfe 
operations  automatically.  That  this  was  not  impossible,  how- 
ever. Is  shown  by  the  line  of  machines  which  we  herewith  Il- 
lustrate and  describe.  These  consist  of  a  staff  turning  ma- 
chine for  finishing  the  stalt  and  pressing  on  the  brass  collets, 
and   a   lantern    pinion   di-iiling   machine   I'or   automatically   in- 


Fig.  a.    A  Completed  Lantern  Pinion  as  u.sed  in  Clock  Work 

dexing  the  jiinions  and  drilling  the  holes  through  the  needles. 
These  machines  are  the  design  of  Mr.  W.  S.  Davenport,  and 
are  built  by  the  Davenport  Machine  Tool  Co.,  New  Bedford, 
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Fig.  3.    Order  of  Operations  followed  in  Machine  shown  in  Fig.  1 

Mass.  In  addition  to  these  we  show  a  universal  automatic 
staff  lathe  for  small  clock  pinions,  which  will  be  described 
later. 

Lantern  Pinion  Turning-  Machine 

The  first  machine,  shown  in  Fig.  1,  is  the  automatic  turning 
machine.  This  performs  the  operations  of  finishing  the  staff 
over  all,  pressing  on  the  collets,  turning,  facing  and  shoulder- 
ing them,  and  delivering  the  whole  completely  assembled 
ready  for  drilling  the  needle  holes.  The  machine  is  similar 
in  many  ways  to  the  automatic  screw  machine  of  the  "Hart- 
ford" type,  but,  in  addition  to  the  regular  turret,  it  has  an- 
other with  its  axis  parallel  with  the  spindle  and  sliding  verti- 
cally above  it.  This  turret  carries  five  tools,  making  seven 
cross-slide  tools  available,  as  is  required  for  finishing  the 
pinions. 

The  first  operation  is  feeding  the  stock  out  to  a  stop.  The 
pivot  on  the  front  end  of  this  stock  has  already  been  formed 
and  burnished,  as  shown  in  Pig.  3.  In  the  second,  third  and 
fourth  operations,  the  collets  are  driven.  These  collets  are 
placed  loosely  in  the  aluminum  hoppers  seen  above  the  regular 
turret  in  Fig.  1,  and  by  the  motion  of  this  turret  they  are 
shaken  so  as  to  come  down  an  incline,  and  then  to  slide  down 
the  vertical  chute  into  line  with  the  spindle.  Here  they  are 
in  position  to  be  driven  on  the  wire  held  in  the  spindle, 
which  is  to  form  the  shaft  of  the  pinion,  the  spindle  being 
stopped  at  the  time.  When  two  collets  are  of  the  same  size, 
as  is  the  case  with  the  first  two  driven  on  in  Fig.  3,  they  are 
both  driven  from  the  same  magazine,  the  second  magazine 
driving  the  third  collet. 

For  the  sixth  operation  the  spindle  is  started  and  a  swing- 
ing box-tool  held  in  the  regular  turret  turns  ofT  the  outside 
diameters  of  the  collets,  and  also  turns  the  tenon  of  the  larger 
collet  where  it  is  driven  on.  The  tool-holder  with  three  facing 
tools  then  conies  down  in  the  vertical  turret,  and  faces  one 
side  of  each  of  the  three  collets  for  the  seventh  operation. 
This  vertical  turret  is  again  revolved  and  another  holder 
comes  down,  facing  the  other  sides  of  the  same  collets. 

The  pivots  are  now  formed  (eighth  operation)  by  the  regu- 
lar cross-slide  tools,  one  roughing  and  beveling  the  shoulder 
and  the  other  finishing  to  size.  The  pivots  are  then  burnished 
and  polished  by  a  pair  of  rollers  in  the  vertical  turret,  in  the 
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ninth  operation.  These  rollers  are  hardened  and  highly  pol- 
ished, producing  the  same  kind  of  a  surface  on  the  pivots 
themselves;  they  are  rigidly  held  the  right  distance  apart  to 
burnish  to  the  correct  size  for  the  pinion  being  made.  An- 
other tool  in  the  vertical  turret  then  necks  both,  and  the  last 
tool  cuts  off  the  pinion,  for  the  tenth  operation. 

The  machine  will  make  from  1000  to  1800  complete  pinions 


Fig.  4.    Automatic  MEVCblne  for  Drilling  Needle  Holes  for  Lantern  Pinions 

in  a  day  of  ten  hours,  depending  on  the  size,  number  of  col- 
lets, etc.  One  operator  usually  runs  four  machines,  making 
the  cost  of  the  pinions  so  much  less  than  by  the  old  methods 
described,  that  the  machine  commonly  pays  for  itself  in  about 
a  year's  use.  The  work  is  more  accurate  than  by  the  old 
method,  the  pivots  being  finished  to  within  0.0005  inch  above 
or  below  the  standard  size,  with  the  length  of  the  pinion  cor- 
rect to  within  about  0.002  inch  limit  above  or  below. 

In  this  machine  the  spindle  speeds  vary  from  3600  to  1200 
revolutions  per  minute,  being  suitable  for  wire  from  0.075 
inch  diameter,  used  for  alarm  clocks,  to  ^4  inch  or  greater 
diameter,  used  in  ratchets,  etc.  Drilling  attachments  are 
sometimes  placed  in  the  cross-slide  and  are  used  for  drilling 
holes  through  the  shafts  of  ratchets  for  attaching  springs  and 
other  parts.  The  hole  through  the  spindle  is  13/32  inch  and 
the  largest  chuck  used  Is  for  %  inch  stock.  It  feeds  stock 
four  inches  long,  and  turns  to  two  inches  length.  By  making 
certain  changes  in  the  construction,  however,  it  can  be  made 
to  take  cuts  three  inches  long. 

Many  other  kinds  of  work  can  be  made  in  this  machine  be- 
sides clock  pinions.  Among  these  may  be  included  the  center 
pinions  of  steam  and  other  pressure  gages,  pinions  for  me- 
chanical toys,  or  other  work  requiring  an  unusual  number  of 
forming  tools  or  requiring  to  be  burnished.  This  operation 
of  burnishing  makes  the  best  finish  known  for  a  staff  bearing, 
being  far  superior  to  grinding  or  any  other  process. 

It  may  be  interesting  to  state  that  from  the  time  the  first 
lines  were  put  on  paper  for  this  machine  until  the  machine 


was  turning  out  satisfactory  work,  was  only  about  five  months, 
which  is  an  unusually  good  record  in  automatic  machinery 
building. 

Lantern  Pinion  Drilling  Machine 

The  companion  machine  which  performs  the  operation  of 
drilling  the  small  holes  in  the  double  collets  for  inserting  the 
needles,  is  shown  in  Fig.  4.  This  has  a  magazine  in  the  shape 
of  a  chain,  with  side  plates  having  notches  in  which  the  pivots 
of  the  pinions  are  placed.  The  magazine  shown  holds  about 
50  pinions;  they  are  taken  from  the  chain  by  a  pair  of  fingers 
mounted  on  the  double  arms  seen  about  the  spindle  in  the  il- 
lustration. These  place  the  pinion  in  line  with  the  work-hold- 
ing spindle,  which  then  grasps  it,  the  foot  center  coming  up 
at  the  same  time  and  holding  and  centering  the  outer  end. 

The  spindle  is  now  brought  up  and,  under  the  action  of  suit- 
able cams,  the  drill  is  fed  slowly  through  the  first  collet, 
quickly  through  the  space  between  the  two,  and  again  slowly 
nearly  through  the  second  one.  It  is  then  quickly  withdrawn, 
the  spindle  holding  the  pinion  is  quickly  indexed,  and  the 
drilling  is  repeated.  The  machine  drills  a  hole  in  a  second 
in  both  disks,  or  60  holes  a  minute,  besides  feeding  the  pinions 
into  the  spindle,  ejecting  them,  etc.  The  drill  is  often  as  small 
as  1/32  inch  in  diameter,  and  as  the  hole  in  each  disk  is 
about  1/16  inch  long,  it  will  be  seen  that  the  drill  feeds 
through  about  7%  inches  per  minute,  making  allowances  for 
various  stoppages  during  a  day  of  ten  hours.  This  amounts 
to  about  300  feet,  which  is  certainly  a  long  hole  for  a  1/32- 
inch  drill  to  make  in  a  day.  As  one  operator  can  feed  four  or 
five  machines,  the  operation  is  performed  at  a  very  low  cost. 
The  drills  are  held  in  regular  watchmakers'  chucks,  and  run 


Pig.  6.    Universal  Automatic  Staff  Lathe,  for  Small  Steel  Pinion  Blanks 

about  20,000  turns  a  minute.  Both  spindles  are  hardened,  and 
a  high  grade  of  workmanship  is  supplied  throughout  the  ma- 
chine. Change  gears  and  index  mechanism  are  provided  for 
drilling  from  six  to  twelve  holes.  The  needles  are  inserted 
and  staked  in'  place  by  methods  commonly  employed  on  such 
work. 
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Universal  Automatic  Staff  Liattae 
Anolh»M-  nmchiin'  in  this  line  is  shown  In  Fig.  5.  This  is 
an  automatic  stall  Intho,  particularly  adapted  for  turnins  the 
stalfs  with  solid  pinions,  met  with  in  small  clocl<s  and  cloclt 
watches.  The  main  features  of  this  machine  are  the  provision 
of  two  spindles  in  line  with  each  other,  and  the  special  form 
of  turret  used. 

One  of  the  spindles,  as  in  the  regular  automatic  screw  ma- 
chine, is  provided  with  automatic  stock  feed  and  collet  mech- 
anism. The  second  one,  in  line  with  it,  has  a  similar  collet 
or  chuck  mechanism,  but  is  not  provided  with  a  stock  feed. 
Its  purpose  is  that  of  grasping  the  outer  end  of  the  work,  so 
that  the  delicate  staffs  or  pinion  blanks  are  driven  from  both 
ends.  This  is  essential  on  work  of  this  character.  Each 
spindle  is  separately  driven  from  the  self-contained  counter- 
shaft of  the  machine;  but  in  addition,  there  is  a  shaft  back  of 
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Fig.  6.     Typical  Order  of  Operations  for  Machine  shown  in  Fig.  5. 

the  two  spindles,  connected  with  them  by  helical  tooth  spur 
gearing,  which  ensures  their  turning  at  exactly  the  same 
speed.  This  is  essential  to  prevent  small  work  from  being 
twisted  off.  When  the  stock  is  fed  it  enters  into  the  chuck  of 
the  second  or  supporting  spindle,  about  %  inch.  After  the 
pinion  blank  is  completed  and  cut  off,  this  piece  is  ejected  be- 
fore the  next  feeding  of  the  stock. 

The  novelty  of  the  turret  lies  In  the  fact  that  it  has  its  axis 
parallel  with  the  spindles,  and  has  cam  movements  in  line 
with  the  spindles  for  turning,  and  perpendicular  to  them  for 
cutting-oH,  forming,  etc.;  and,  furthermore,  in  the  fact  that 
circular  forming  tools  similar  to  those  ordinarily  used  for 
cross-slide  work  are  employed.  This  construction  makes  it 
possible  to  use  the  same  tool  for  forming  and  turning.  After 
the  tool  Is  formed  down  to  the  desired  diameter,  it  can  turn 
lengthwise  the  same  size;  or  it  can  turn  taper,  if  desired,  and 
as  determined  by  the  shape  of  the  cams.  This  turret  is  really 
the  old-fashioned  clock  lathe,  described  in  connection  with  the 
lantern  pinion  turning  machine,  but  made  automatic,  the  tools 
being  fed  in  the  same  way  that  the  slide  bar  tools  were  fed 
in  that  lathe. 

The  tools  used  in  this  machine,  as  may  be  inferred  from 
P^g.  6,  are  of  the  circular  formed  tool  type.  They  are  1% 
inch  diameter,  and  have  %  inch  smooth  holes,  fitting  on  hard- 
ened  and    accurately   ground    pins    in    the   turret.     They   are 


clamped  with  two  screws  each.  There  is  a  swing  gage  which 
can  be  brought  down  into  position  for  setting  the  tool  to  the 
correct  height  to  cut  proiierly.  This  combination  of  a  small 
hole  in  the  tool  and  a  gage  for  setting  the  height  of  the  cut- 
ting edge,  makes  the  setting  of  the  tool  after  sharpening  very 
rapid  and  accurate.  For  turning  lengthwise,  the  periphery 
of  the  formed  tools  is  notched  in  eight  places,  and  side-reiiet  ■ 
is  given  them,  this  being  done  on  the  relieving  attachment  of 
the  Ilendey  lathe.  To  ensure  accuracy  in  the  product,  adjust- 
able stop  screws  are  provided  for  the  diameters  formed  by  each 
of  the  seven  tools,  while  other  screws  are  furnished  for  the 
lengthwise  adjustment  of  each  tool.  Sizes  and  lengths  are 
thus  easily  controlled.  The  work  is  usually  kept  within 
0.0U025  inch  limit.  Pivots  as  small  as  0.015  inch  for  watches 
are  easily  made  on  this  machine. 

The  operating  cam  shaft  revolves  slowly  during  the  turning, 
through  change  gears;  and  quickly,  and  at  constant  speed, 
during  the  feeding  of  the  stock.  The  handwheel  for  manually 
operating  the  feed  is  in  a  peculiar  location,  being  mounted  on 
a  vertical  shaft  as  shown.  This  has  proved  to  be  very  con- 
venient. The  capacity  of  the  machine  is  for  stock  up  to  3/16 
inch  diameter.  It  feeds  IV2  inch  long  and  turns  one  inch  long. 
The  workmanship  and  materials  used  throughout  are  of  the 
high  character  required  for  machines  of  this  class.  The 
ratchet  disk  shown  at  the  front  of  the  machine  is  arranged  as 
a  counter  for  setting  the  machine  automatically  when  the 
number  of  pieces  contained  in  a  bar  of  stock  of  given  length 
has  been  made. 

Fig.  6  shows  on  an  enlarged  scale  a  sample  of  the  kind  of 
work  produced  on  this  machine,  and  the  order  of  operations 
followed.  The  first  operation  is  that  of  straight  rough  turn- 
ing, the  tool  being  fed  in  and  then  longitudinally  to  the  re- 
quired dimensions.  In  the  second  operation  a  similar  tool  is 
fed  in,  and  then  longitudinally,  but  it  is  slowly  withdrawn 
during  this  longitudinal  movement  to  form  a  taper  as  shown. 
The  third  and  fourth  operations  of  straight  and  taper  turning 
are  similar  to  the  first  and  second,  except  that  the  tool  in  this 
case  has  a  shoulder  formed  on  it,  which  finishes  the  shoulder 
next  to  the  body  of  the  chuck.  In  the  fifth  operation  the 
pivot  at  the  right-hand  end  is  formed.  In  the  sixth  operation 
a  double  form  tool  necks  both  pivots;  and  then,  in  the  seventh 
and  last  operation,  a  similar  tool  cuts  the  pieces  off. 

GENERAL  ELECTRIC  IMPROVED  SPEED 
CONTROLLER 

The  accompanying  illustrations,  Figs.  1  and  2,  show  differ- 
ent sizes  of  an  improved  type  of  speed  controller,  recently 
brought  out  by  the  General  Electric  Co.,  Schenectady,  N.  Y., 
and  known  as  CR  162  speed  controller.  In  this  device  the 
rheostats  often  used 

for     the    control     of  i£^. .  i/T^ 

shunt-wound  direct- 
current  motors  (one 
for  starting  the  mo- 
tor and  the  other  for 
varying  the  motor 
field  current  for 
speed  control )  are 
combined  in  one  box 
and  operated  by  the 
movements  ot  one 
rheostat  arm. 

The  device  consists 
of  a  starting  rheo- 
stat, the  arm  of  which 
is    provided    with    a 

projection   carrying  a    Fig.  1.     speed    controller.  Type  OR  162,   made   by 
,.,.  ^       .       ...       the  Oeneral  Electric  Company,  Schenectady,  N.  Y. 

sliding  contact  which 

moves  over  the  contact  buttons  connected  to  the  field  resist- 
ance. An  auxiliary  arm  on  the  right-hand  side  maintains  a 
short  circuit  on  the  field  resistance  when  starting  the  motor, 
and  on  the  starting  resistance  when  the  arm  is  turned  back 
for  varying  the  running  speed  by  regulating  the  field  current. 
When  starting  the  motor,  the  starting  arm,  due  to  the  ac- 
tion of  a  spring,  cannot  be  left  in  position  on  any  of  the  con- 
tact buttons,  but  must  be  turned  to  the  right  until  it  engages 


768 


MACHINERY 


May,  1910 


the  auxiliary  arm  and  forces  the  latter  to  be  retained  by  the 
no-voltage  release  coil.  The  auxiliary  arm  then  withholds 
the  spring  actuating  the  starting  arm  and  makes  it  possible 
to  leave  the  arm  in  any  position  on  the  field  contacts  which 
will  give  the  desired  speed  control  of  the  motor.  If  the  oper- 
ator releases  the  arm  at  any  position  while  it  js  being  moved 
to  the  right  during  the  starting  period,  it  will  immediately 
return  to  the  "off"  position.     In  case  of  voltage  failure,  the 

retaining  coil  is  de- 
magnetized and  re- 
leases the  auxiliary 
arm  which,  in  turn, 
releases  the  spring 
which  carries  the 
starting  arm  to  the 
"off"  position,  thus 
opening  the  motor 
circuit. 

The  design  of  the 
rheostat  makes  It 
necessary  to  apply  a 
little  extra  pressure 
to  move  the  arm  be- 
yond the  maximum 
speed  point,  thus 
calling  the  operator's 
attention  to  the  max- 
imum speed  position. 
When  it  is  desired 
to  stop  *  the  motor, 
the  switch  arm  is  thrown  to  the  "off"  position,  de-energizing 
the  retaining  magnet  and  releasing  the  auxiliary  arm  which 
then  opens  the  motor  circuit. 

The  maximum  obtainable  speed  variation  is  3  to  1.  The 
•controller  shown  in  Pig.  1  is  for  a  35  H.  P.  motor,  115  volts 
current.  In  Fig.  2  another  controller  of  the  same  type  is 
shown  mounted  on  a  slate  base  together  with  a  double  pole 
switch  and  fuses.  The  controller  described  is  also  made  with 
an  overload  release  coil,  and  is  then  known  as  type  CR  163. 


Fig.  2.    A  ControUer  of  the   same  Type   as  shown 
ill  Fig.  1,  Mounted  on  a  Slate  Base 


MILLING  ATTACHMENT  FOR  THE  ACME 
MULTIPLE  SPINDLE  SCREW  MACHINE 

A  time-saving  attachment  for  finishing  parts  requiring  to 
be  milled,  on  the  screw  machine,  made  by  the  National-Acme 
Mfg.  Co.,  Cleveland,  Ohio,  was  illustrated  in  the  July,  1909, 
issue  of  Machinery.  Another  milling  attachment  for  use  on 
the  Acme  multiple  spindle  automatic  screw  machine,  shown 


on  the  milling  machine,  the  latter  requiring  the  constant  at- 
tention of  an  operator.  The  re-handling  of  pieces  of  that 
character  is  eliminated  by  the  use  of  the  attachment,  which  is 
fastened  to  the  top  of  the  slide  carrying  the  cutting-off  tool. 
The  end  mills  shown  are  fed  across  the  work  by  the  cam 
movement  which  operates  the  cutting-off  tool,  and  the  in- 
creased movement  necessary  is  obtained  by  the  auxiliary  lever 
shown  in  Fig.  2.  The  milling  operation  takes  place  at  the 
same  chucking  as  the  forming  and  threading  operations,  and  it 
will,  therefore,  be  seen  that  the  milling  operation  does  not  add 
to  the  time  required  for  making  the  piece.     The  labor  cost  is 


Fig.  2.    Rear  View  of  MiUing  Attachment,  showing  Feed  Arrangement 

very  small,  as  the  machine  is  taken  care  of  by  the  regular 
operator  "with  very  little  more  attention  than  without  the  at- 
tachment. The  mechanism  of  the  device  is  simple  and  easily 
adjusted,  and  the  attachment  can  be  removed  and  put  in  place 


Fig.  1.    Milling   Attachment   for   the    Acme   Multiple   Spindle   Automatic    Screw 
Machine,  shopping  Work  Formed,  Threaded  and  Milled  in  the  Machine 

in  the  accompanying  engravings.  Figs.  1  and  2,  has  re- 
cently been  brought  out  by  the  same  company.  This  attach- 
ment, is  especially  intended  for  eliminating  the  handling  in 
the  milling  machine  of  work  of  the  character  shown  in  the 
half-tone  Fig.  3,  this  work  consisting  of  a  formed  piece 
threaded  on  one  end  as  shown,  and  having  two  flats  milled  as 
indicated.  The  making  of  this  particular  piece  has  always 
required  two  operations,  one  in  the  screw  machine  and  one 


Fig,  3.    Piece  Milled  on  the  Multiple  Spindle  Screw  Machine 

quickly.     The  cutters  are  driven  from  a  pulley  through  bevel 
and  spur  gearing,  as  clearly  indicated  in  Figs.  1  and  2. 


SMITH  &  MILLS  CO.'S  GEAR-DRIVEN  SHAPER 

The  Smith  &  Mills  Co.,  of  Cincinnati,  Ohio,  has  recently 
brought  out  an  improved  design  of  back-geared  crank  shaper, 
which  is  illustrated  in  Fig.  1.  As  the  engraving  shows,  the 
cone  pulley  has  been  dispensed  with  and  an  all-geared  drive 
substituted.  This  new  form  of  drive  provides  a  simple  and  ■ 
effective  means  for  changing  the  speed  of  the  shaper  by  the 
manipulation  of  one  or  two  levers  which  are  convenient  to  the 
operator;  the  danger  incident  to  the  shifting  of  a  belt  is  also 
eliminated. 

There  are  eight  speed  changes  in  all,  four  being  obtained 
through  the  speed  change  gears  and  a  like  number  through 
the  back-gears.  The  speed  change  gears  are  divided  into  two 
sets  of  four  each,  which  are  contained  in  separate  casings 
mounted  on  each  side  of  the  column  at  the  rear.  The  ar- 
rangement of  these  gears  and  the  way  in  which  the  various 
changes  are  obtained  is  clearly  illustrated  in  Fig.  2,  where  the 
gear  boxes  are  shown  in  section.  As  will  be  seen,  the  main 
driving  shaft,  which  passes  through  the  column,  has  mounted 
on  it  on  each  side  a  set  of  two  gears  which  are  free  to  sl^de 
longitudinally.  Corresponding  mating  gears  are  also  mounted 
on  a  secondary  shaft  above  the  main  shaft,  by  which  motion 
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is  tiansmittt'd  Uiiough  tho  iiitoiior  nicchanisin  to  tho  rain. 
By  lut'aus  of  tho  Ii'mt  C  iiiul  a  siiitabli)  connoetlngrod,  the 
dilToreiit  ooiiibiiialions  of  giais  may  bo  brouKiU  into  mesh. 
Two  I'liangfs  of  sptn'd  may  be  obtained  by  manipulating  lever 
C  when  the  small  lever  E  at  the  baek  of  the  column,  is  in  posi- 
tion A;  by  moving  lever  K  to  position  U,  two  more  changes 
are  obtained,  making  four,  and  this  number,  as  before  stated. 
Is  doubled  by  the  back-gears  which  are  thrown  in  or  out  by 
lever  /'.     As  the  engraving  indicates,  the  shifting  lever  C  is 


Fig.  1.    Smith  and  Mills  Variable  All-geared  Drive  Back-geared  Crank  Shaper 

provided  with  a  latch  and  quadrant  which  makes  it  possible  to 
firmly  lock  it  and  the  gears  in  position. 

It  will  be  noted  that  tight  and  loose  pulleys  are  shown  in 
place  on  the  main  shaft  in  Fig.  2,  whereas  a  single  friction 
driving  pulley  is  shown  in  Fig.  1.  The  former  arrangement 
is  fitted  to  standard  designs,  but  the  makers  are  prepared  to 
furnish  the  friction  driving  pulley  if  this  is  desired.  The 
company  is  also  prepared  to  equip  the  machine  _with  a  com- 
plete self-oiling  outfit,   including  a   pump   that  will   keep   all 


pad  attached  to  the  base  for  supporting  the  motor.  Connec- 
tion is  made  between  the  machine  and  the  motor  through  a 
cast-iron  gear  and  pinion  on  the  main  and  armature  shafts, 
respectively,  which  are  connected  by  an  intermediate  rawhide 
pinion.  These  three  gears  are  protected  by  a  suitable  guard. 
If  a  cheaper  construction  is  desired,  it  may  be  had  by  placing 
tho  motor  on  the  floor  and  connecting  it  with  the  machine  by 
chain  and  sprockets. 

These  shapers  are  built  in  Hi-,  20-,  and  25'inch  sizes.  The 
weights  of  these  three  sizes  for  domestic  shipment  are  ap- 
proximately 2500,  ai.'lO  and  :i9!J0  pounds,  respectively. 


BESLY  MANUFACTURING  DISK  GRINDER 
The  latest  addition  to  the  line  of  disk  grinders  manufactured 
by  Charles  H.  Besly  &  Co.,  Chieago,  111.,  is  illustrated  here- 
with. The  principal  distinguishing  feature  of  this  new 
grinder  is  its  unusual  size  and  capacity.  The  weight  of  the 
grinder  complete  is  about  4000  pounds.  The  disk  wheels, 
which  are  driven  By  a:  7-inch  belt,  are  26  inches  in  diameter 
by  13/16  inch  thick  and  weigh  about  125  pounds  each.  Some 
idea  of  the  machine's  possibilities  in  the  matter  of  output  can 
be  obtained  from  the  fact  that  approximately  30  horsepower  is 
required  for  driving,  when  it  is  being  worked  at  its  maximum 
capacity.  In  one  instance,  cited  by  the  manufacturer,  the 
tool,  while  being  used  for  facing  the  bottoms  of  electric  sad  or 
flat  irons  had  an  output  of  300  surfaces  per  hour  and  displaced 


Pig   2,    View  showing  the  Arrangement  of  the  Speed  Change  Gears 

gears  of  the  drive,  as  well  as  those  in  the  column,  constantly 
lubricated. 

In  addition  to  the  iniiirovements  mentioned,  this  machine 
contains  a  numbers  of  others  which  are  usually  found  on  rSod- 
ern  shapers.  Among  these  may  be  mentioned  the  adjustable 
table  support  which  not  only  gives  rigidity  to  the  table,  but 
makes  it  possible  to  do  more  accurate  work.  If  it  is  desired 
to  have  the  machine  electrically  driven;  the  company  recom- 
mends a  No.  10  motor  drive  which  consists  of  a  projection  or 


Besly  Disk  Grinder  of  Unusual  Proportions 

ten  milling  machines  which  were  specially  designed  for  this 
work. 

The  tables,  which  have  a  working  surface  of  10  by  13 
inches,  are  equipped  with  a  geared  lever  feed.  They  are 
mounted  on  gibbed  dovetailed  slides  and  have  a  movement  to 
and  from  the  disk  wheels  of  about  2  inches.  This  movement 
may  be  limited  by  an  adjustable  micrometer  stop  screw  which 
is  graduated  to  read  to  0.001  inch,  so  that  work  may  be  ground 
accurately  to  size  and  duplicated.  The  makers  state  that 
these  grinders  ar*  producing,  commercially,  cast  iron  printers' 
blocks  to  a  given  size  within  a  limit  of  0.0005  inch.  Each 
table  bed  has  two  T-slots  and  a  keyway  for  attaching  angle- 
plates,  magnetic  chucks,  or  other  forms  of  work  holdei  s  in 
any  desired  position.  The  lever  for  feeding  the  table  is  com- 
paratively short,  but  by  the  geared  motion,  a  leverage  of  14 
to  1  is  obtained,  which  makes  it  possible  to  force  the  work 
against  the  abrading  disk  with  suflicient  pressure  to  obtain 
efl[icient  results  without  undue  exertion  on  the  part  of  the 
workman.  The  tables  oscillate  about  a  rockshaft  and  are  ad- 
justable in  all  directions;  the  weight  of  each  is  about  300 
pounds.  The  end-thrust  of  the  spindle  is  taken  in  either  di- 
rection on  a  single  bearing  bushing  by  hardened  and  ground 
steel  thrust  collars.  With  this  construction,  the  natural 
warming  of  the  bearing,  when  running,  does  not  tend  to  cause 
the  thrust  bearing  to  stick,  owing  to  the  fact  that  the  expan- 
sion of  the  crucible  steel  spindle  is  greater  than  the  cast-iron 
bearing  bushing. 
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This  grinder  is  designated  as  the  No.  14-2b-L.  The  design 
and  construction  throughout  appears  to  be  fully  up  to  the 
standard  of  the  best  modern  machine  tools. 


MUELLER  RADIAL  DRILL 

The  latest  addition  to  the  line  of  radial  drills  manufactured 
by  the  Mueller  Machine  Tool  Co.,  Cincinnati,  Ohio,  is  shown 
in  the  accompanying  halftone.  This  tool,  while  not  radically 
different  from  previous  designs,  has  been  simplified  and  is 
rigidly  constructed  throughout  to  adapt  it  to  modern  shop 
conditions. 

In  accordance  with  the  usual  practice  of  this  company,  the 
column  is  stationary,  being  firmly  bolted  to  the  base.     It  is 


The  plain  box  table  shown  in  the  illustration  is  furnished 
with  all  machines.  A  universal  table,  plain  swinging  table, 
worm  swiveling  table  or  round  table,  can  be  had  at  an  extra 
cost.  These  machines  will  be  equipped,  if  desired,  for  any 
type  of  motor  drive. 


MueUer  Radial  DriU  with  Geared  Soeed-box  and  either  Positive 
or  Frictioii  Feed 

cast  in  one  piece  and  has  four  internal  webs,  extending  its  en- 
tire length  which  add  to  its  stiffness.  To  reduce  the  spring- 
ing of  the  arm  to  a  minimum,  all  columns  are  ground  to  size. 
The  arm  itself  can  be  swung  completely  around  the  column 
and  be  instantly  locked  by  a  handle  conveniently  located.  A 
graduated  ring  on  the  column  enables  the  operator  to  set  the 
arm  to  a  definite  position  as  often  as  desired.  The  arm  can 
be  lowered  at  twice  the  elevating  speed,  and  its  vertical  move- 
ment is  controlled  by  a  lever  located  on  the  column  cap.  The 
head  is  traversed  by  means  of  a  double-threaded  screw,  and  it 
can  be  instantly  locked  to  the  arm  by  a  small  handle.  A  grad- 
uated dial  connected  with  the  traverse  screw,  enables  the  oper- 
ator to  adjust  the  head  to  within  0.001  of  an  inch.  The  back- 
gears,  which  are  located  on  the  head,  can  be  engaged  or  disen- 
gaged without  shock  while  the  machine  i#  in  motion,  by  a 
lever  that  is  located  directly  in  front  of  the  operator. 

The  feed  mechanism  gives  eight  changes  in  geometrical  pro- 
gression for  each  spindle  speed,  and  is  so  arranged  that  either 
a  positive  or  friction  feed  may  be  obtained.  The  construction 
and  operation  of  this  feed  mechanism  was  fully  described  and 
illustrated  in  the  department  of  New  Machinery  and  Tools, 
January,  1906.  Six  variations  in  spindle  speed  are  obtained 
through  a  geared  friction  type  of  speed  box,  which  number 
may  be  doubled  by  the  back-gears.  The  construction  of  this 
speed  box  is  very  simple  and  the  different  speeds  may  be  en- 
gaged instantly  and  without  shock.  A  handle  for  starting, 
stopping  and  reversing  the  spindle  is  conveniently  located  on 
the  head.  There  is  also  a  tapping  mechanism  on  the  head 
which  is  so  arranged  that  very  heavy  tapping  operations  are 
possible.  The  tap  may  be  backed  out  at  an  accelerated  speed, 
and  the  spindle  is  caused  to  slip  when  the  tap  reaches  the 
bottom  of  the  hole. 


RASMUS  FIVE-TON  ELECTRIC  HOIST 

In  the  November,  1909,  number  of  Machinekt,  we  published 
a  note  describing  a  new  form  of  electric  hoist  built  by  Gustav 
Rasmus,  514-16  West  57th  St.,  New  York  City.  This  hoist  was 
unusual  in  that  the  cable  drum  itself  formed  the  field  of  the 
motor  giving  certain  advantages  which  we  will  enumerate 
later.  A  new  design  of  this  hoist  is  herewith  illustrated  and 
described,  which  incorporates,  among  other  improvements,  an 
additional  motor  and  mechanism  for  traversing  the  trolley  on 
the  I-beam. 

In  building  this  hoist  the  poles  of  a  standard  motor  are  re- 
moved from  the  field  frame,  and  mounted  on  the  interior  of  a 
cable  drum  of  suitable  diameter.  The  heads  at  each  end  of 
this  drum  are  of  special  construction,  to  furnish  bearings  for 
the  armature  shaft  which  is  placed  within.  These  heads  also 
are  furnished  with  extension  journals  on  which  they  and  the 
drum  itself  are  supported  and  rotated.  The  extension  of  the 
armature  shaft  carries  a  worm  meshing  with  a  wormwheel, 
which  is,  in  turn,  connected  by  bevel  gears  and  spur  pinions 
with  the  large  gear  on  the  cable  drum.  This,  briefly,  is  the 
mechanical  construction  of  the  apparatus. 

Besides  the  motor  inside  the  drum,  a  second  smaller  motor 
is  provided  for  traversing.  This  is  mounted  on  a  bracket  to 
the  right,  as  shown,  and  is  connected  by  chain  and  sprocket, 
and  spur  gearing  with  one  of  the  trolley  wheels.  Suitable 
controllers  are  mounted  under  the  traversing  motor  bracket, 
provided  with  sprockets  and  operated  by  hand-chains  from 
the  floor. 

The  construction  described  has  numerous  advantages  which 
are  at  once  apparent  from  an  inspection  of  the  hoist,  together 
with  others  which  do  not  appear  on  the  surface,  but  which  do 


An  Unusual  Design  of  Hoist,  in  vhich  the  Drum  forms  the  Field 
Frame  for  the  Motor 

appear  in  the  use  of  the  device.  Most  important  of  all,  the 
size,  weight,  number  of  pieces,  over-all  height  and  cost  of  the 
apparatus  are  greatly  reduced  over  other  designs.  The 
mounting  of  the  motor  inside  the  drum  does  away  with  a 
great  amount  of  bracing,  supporting,  etc.,  which  would  other- 
wise be  required,  and  reduces  the  mechanism  and  framework 
to  the  simplest  possible  form.  The  over-all  height  of  the  ap- 
paratus is  unusually  small,  being  only  35  inches  for  a  five-ton 
machine.  This  has  been  effected,  as  may  be  seen,  without  re- 
sorting to  the  expedient  of  reducing  the  diameter  of  the 
sheaves.  In  fact,  these  are  larger  than  on  other  hoists  of  the 
same  size,  greatly  adding  to  the  length  of  life  of  the  steel 
cable  used.  An  automatic  stop  to  prevent  over-running  is 
provided  as  show-n,  w-hich  acts  directly  on  the  controller 
through  a  mechanical  connection. 
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Oue  of  the  iucidtiital  advuiitiigos  of  the  coiisUiictiou  lies  lu 
the  fai't  that  the  constant  loilliig  and  uncoiling  of  the  cable 
*)n  the  di'iiin  serves  to  keep  the  latter  (which,  of  course,  Is 
part  of  the  magnet  circuit  of  the  field)  constantly  cool,  even 
<luriug  rapid,  hi'avy  and  continuous  service.  A  drum  section 
stroug  enough  to  carry  the  load  is,  by  necessity,  large 
euough  for  the  magnet  circuit.  The  area  furnished  by  the 
table  as  it  is  wouud  onto  the  drum,  while  not  great,  has  the 
advantage  of  increasing  the  section  as  the  speed  of  the  hoist 
increases,  and  furnishes  cool  material  at  the  same  time.  In 
lowering  again,  the  extra  section  Is  unwound  from  the  drum 
to  cool  in  the  air. 

The  worm  drive  employed  has  delinite  advantages  of  its 
own.  The  angle  of  thread  is  just  within  the  angle  of  repose. 
On  this  account  no  brakes  are  required.  This  obviates  the 
sudden  straining  of  cables  which  results  from  the  automatic 
setting  of  the  brakes  when  the  current  is  interrupted.  The 
a|)paratus  is  thereby  made  very  much  safer  in  every  way. 
The  compactness  and  simplicity  of  the  mechanism  and  the 
sui)port  given  to  all  its  parts  reduces  cramping  and  friction 
of  every  kind  to  the  last  degree.  The  maker  is  prepared  to 
<'oinpare  the  efficiency  of  his  hoist  with  that  of  any  other  on 
«he  market. 

The  hoist  weighs  complete  as  shown  but  1000  pounds.     The 


Fig.  1.    Gardner  No.  16  Patternmaker's  Disk  Grinder 

head  room  required  with  the  hook  raised  is  but  35  inches,  and 
the  price  is  materially  less  than  that  of  any  other  hoist  of 
similar  capacity  on  the  market.  The  gearing  shown  exposed 
in  the  engraving  is  provided  with  guards,  which  are  here  re- 
moved simply  to  show  the  construction. 

This  hoist  can  also  be  furnished  simply  with  the  motor, 
winding  drum  mechanism  and  geared  connections,  for  use  in 
•direct  service  in  general  hoisting. 


GARDNER  DISK  GRINDER  FOR  THE 
PATTERN  SHOP 

The  Gardner  Machine  Co.,  Beloit,  Wis.,  has  Just  added  to  its 
line  of  disk  grinding  machinery  by  putting  on  the  market  a 
patternmakers'  disk  grinder.  This  machine  is  built  along  the 
same  general  lines  as  a  metal-working  grinder,  the  funda- 
mental principle  of  a  revolving  wheel  faced  with  flint  or  garnet 
paper  being  adhered  to;  there  are  a  number  of  interesting 
changes,  however,  which  were  necessary  to  adapt  the  machine 
to  the  work  of  the  pattern  shop. 

A  grinder  of  the  single-ended  type  is  shown  in  Fig.  1. 
These  machines  are  also  made  double-ended;  that  is  with 
disk  wheels  and  work-tables  at  both  ends.  The  work-table 
•constitutes  one  of  the  interesting  features  of  this  tool.  It  is 
adjustable  vertically  and  it  may  be  locked  in  any  position  by 
nieans  of  two  quick-acting  bolts.  The  entire  weight  of  the 
work-tal)le  is  countcrbalanc<'d  by  a  weight  within   Ihe  base  of 


the  machine,  which  Is  connected  by  a  steel  cable  passing  over 
a  grooved  pulley  at  the  top,  as  shown.  This  counterbalance, 
of  course,  makes  it  comparatively  easy  to  adjust  the  table. 
Provision  is  also  made  for  tilting  the  table  to  any  angle  with, 
the  face  of  the  wheel,  and  the  angle  at  which  it  is  set,  is  indi- 
cated by  graduation.s  on  the  segment  at  the  end,  which  also 
forms  tue  bearing.  The  inside  top  corner  of  the  table  always 
remains  close  to  the  working  face  of  the  wheel  regardless  of 


Fig.  2.    Grinder  wiUi  Table  Inclined  and  Lowered 

the  angular  position;  the  advantage  of  this  arrangement  is  so 
obvious  that  further  comment  is  unnecessary.  The  original 
construction  of  this  work-table  and  its  mounting,  indicates 
that  it  has  been  carefully  designed  to  Insure  convenience  In 
handling  and  also  to  adapt  it  for  the  work  of  the  pattern- 
maker. 

In  addition  to  the  angular  adjustment,   the  table   is  fitted 
with  a  special  form  of  protractor  or  "square  gage"  as  shown 


Fig.  3.     Grinding  a  Double  Angle  on  the  End  of  a 
Pattern  Part 

in  the  illustrations.  This  gage  is  graduated  from  zero  to  46 
degrees  In  either  direction,  so  that  by  using  these  graduations 
in  conjunction  with  those  on  the  head  of  the  table,  any  com- 
bination of  angles  may  be  obtained  quickly  and  accurately. 
Fig.  3  shows  the  machine  being  used  to  grind  a  double  angle 
on  the  end  of  a  pattern  part  and  Fig.  4  shows  how  a  built-up 
pattern    is   ground    true   and    given   draft   at    the    snuie    time. 
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This  protractor  is  equipped  with  a  gage  bar  which  locates  and 
guides  the  worlv  at  the  desired  angle.  A  slight  turn  of  the 
screw  handle  shown  locks  both  the  protractor  and  gage  bar. 

The  disk  wheels,  which  may  range  in  size  from  24  to  30 
inches,  are  readily  refaced  without  removing  them  from  the 
spindle,  no  press  being  required  for  the  refaeing  operation. 
In  Pig.  2  the  table  is  shown  lowered  to  give  free  access  for 
refaeing  the  wheel.  These  wheels  are  supported  on  a  2-lnch 
crucible  steel  spindle  aat  runs  in  long  babbitted  bearings 
which  are  reamed  and  scraped.  The  end-thrust  in  both  direc- 
tions is  taken  at  the  right-hand  box  on  hardened  steel  collars 
4  inches  in  diameter  which  give  9%  square  inches  of  thrust 


Pig.  4.    Truing  and  giving  Draft  to  a  Built-up  Pattern 

bearing  surface.  These  hardened  collars  bear  against  cast 
iron  plugged  with  babbitt,  so  that  if  the  spindle  heats,  the 
thrust  bearing  will  not  stick  because  of  the  unequal  expansion. 
The  spindle  driving  pulley  is  10  inches  in  diameter  with  a  5- 
inch  face,  and  the  speed  of  the  disk  wheels  is  approximately 
6000  feet  per  minute.  Five  horsepower  is  sufficient  at  all  times 
for  driving  this  machine.  The  weight  of  a  single-ended 
grinder  complete,  with  countershaft,  is  12,000  pounds. 

As  this  machine  is  equally  effective  for  grinding  knots, 
cross-grains,  end-grains,  hard  or  soft  woods,  and  is  not  even 
affected  by  nails  or  screws,  its  efficiency  as  a  pattern  shop 
tool  is  apparent.  The  makers  state  that  very  favorable  reports 
have  been  received  from  pattern  shops  n-here  these  grinders 
have  already  been  installed,  calling  attention  to  the  general 
efficiency  of  the-  tool  and  also  to  the  ease  with  which  accurate 
work  may  be  finished  in  much  less  time  than  is  required  by 
the  conventional  methods. 


WALTHAM  AUTOMATIC  PINION  CUTTING 
MACHINE 

In  the  February,  190S,  issue  of  Machixert  an  automatic 
precision  gear  and  pinion  cutting  machine,  made  by  the 
Waltham  Machine  Works,  Waltham,  Mass.,  was  illustrated  and 
described.  This  machine,  it  will  be  remembered,  is  intended 
for  small  gears  such  as  are  used  in  various  recording  instru- 
ments, typewriters,  clocks,  etc.  The  rcagazine  feed  attach- 
ment was  mentioned  as  one  of  the  especially  interesting  fea- 
tures of  the  machine.  When  this  magazine  attachment  is 
used  the  machine  is  entirely  automatic  in  all  its  movements. 
An  improvement  in  this  magazine  feed  attachment  has  recent- 


ly been  made  in  the  machine  illustrated  in  the  accompanying 
engraving,  and  by  means  of  this  improvement  the  production 
of  the  machine  Is  materially  increased.  The  improvement 
consists  in  stopping  the  main  cam-shaft  while  the  feeding  op- 
erations are  performed,  instead  of  performing  these  opera- 
tions during  the  time  of  the  return  of  the  slide  after  the  last 
cut.  This  makes  it  possible  to  use  a  much  quicker  return  of 
the  work  slide  than  was  formerly  the  case.  The  feeding  at- 
tachment automatically  ejects  the  cut  pinion  and  replaces  it 
with  a  fresh  blank,  the  movements  being  obtained  from  one 


Automatic  Pinion  Cutting  Machine  wath  Improved  Magazine  Feed  Attachment, 
made  by  the  AValtham  Machine  Works.  Waltham.  Mass. 

revolution  of  the  cam-shaft  attached  to  the  work  slide  and  op- 
erative only  upon  the  completion  of  the  last  or  finish  cut.  At 
that  time  the  main  cam-snaft  stops,  as  mentioned,  and  starts 
again  immediately  upon  the  completion  of  the  feeding  opera- 
tion. From  15  to  25  per  cent  may  be  added  to  the  production 
of  the  machine  by  the  use  of  this  attachment.  Its  design  is 
such  that  it  is  thoroughly  reliable  and  not  likely  to  get  out  of 
order. 


"LITTLE  GIANT"  BOLT  CUTTING,  NUT  TAP- 
PING AND  PIPE  THREADING  MACHINE 

The  accompanying  half-tone  shows  a  machine  recently 
brought  out  by  the  Wells  Bros.  Co.,  of  Greenfield,  Mass., 
known  as  the  "Little  Giant"  bolt  cutting,  nut  tapping  and 
pipe  threading  machine,  the  special  feature  of  which  is  the 
automatic  opening  die  head,  the  opening  and  closing  of  which 
is  governed  by  the  movement  of  the  vise  carriage.  The  die- 
opening  mechanism  consists  of  a  cam  ring  with  knock-out 
projection  on  the  outside  of  the  head,  an  upright  spring  stud 


Bolt  Cutting  and  Threading  Machine  built  by  the  W  ehs  Bros    Co., 
Greenfield.  Mass. 

in  the  web  under  the  head,  a  releasing  rod  which  extends 
horizontally  through  the  web  from  the  spring  stud  to  the  out- 
side of  the  bed,  and  two  long  rods  carrying  the  adjustable 
stops  at  the  side  of  the  bed. 

When  the  head  is  closed  and  the  dies  are  cutting,  the  upright 
stud  under  the  head  is  held  within  the  supporting  web  so  that 
its  head  is  flush  with  the  top  surface  of  the  web.  The  stud  is 
mounted  on  a  spring  and  is  held  down  in  the  web  by  the  re- 
leasing rod.  When  the  rod  support  on  the  vise  carriage 
strikes  the  stop  shown,  a  pawl  at  the  end  of  the  rod  is  thrust 
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forwaiil.  As  this  imwi  is  iiiountod  on  tho  oiid  ol"  tho  roloiis- 
liiK  lotl  in  the  wob,  tho  forward  moveiiiont  of  the  pawl  turns 
the  reloasinfc'  rod.  and  tho  uprlRht  stud  springs  up.  Tho  stud 
is  so  placed  that  it  springs  up  just  in  front  of  the  cam  ring 
at  its  narrowest  point,  so  that  one  revolution  of  the  head 
with  the  odgo  of  the  cam  ring  bearing  against  the  stud  forces 
the  head  open  and  brings  the  knockout  projection  around  to 
tho  stud  which  Is  then  "knockoddown"  into  tho  web  and  again 
locked.  'I'ho  rod  extending  from  tho  hand  lover  shown  to 
the  end  of  the  bed,  imiallel  to  tho  knock-out  rod,  is  also  pro- 
vided with  an  adjustable  stop  and  serves  to  close  the  head 
automatically  -when  the  vise  carria.ge  is  run  back.  The 
heads  can  also  be  both  opened  and  closed  by  hand,  as  in  pre- 
vious designs,  if  desired. 

As  compared  with  previous  designs,  the  construction  of  the 
yoke  over  the  back  of  tho  head  has  been  made  stronger.  The 
yoke  is  linked  to  the  yoke  support  at  the  top  and  to  two  forks 
on  tho  lever  shaft  at  the  bottom,  with  toggle  joints  in  the 
middle,  one  on  each  side.  The  yoke  carries  two  segments,  one 
on  each  side  of  the  head,  which  fit  into  tlie  groove  in  the  back 
of  the  head.  This  form  of  construction  gives  ample  power 
for  Instantaneous  action.    . 

In  the  operation  of  the  machine,  all  that  Is  needed  Is  to 
put  the  work  Into  the  vise,  set  the  stops,  and  the  machine  will 
do  the  rest.  All  holes  will  be  tapped  uniformly  both  as  re- 
gards diameter  and  length,  and  blind  holes  can  be  tapped  in 
work  held  In  the  vise,  without  difficulty.  The  machines 
equipped  with  automatic  opening  die  heads  are  of  1-,  l'/,-  and 
2-Inch  capacity. 


TAYLOR- WILSON  REAMING  MACHINE  FOR 
PIPE   COUPLINGS 

The  Taylor-Wilson  Mfg.  Co.,  McKees  Rocks,  Pa.,  has  recently 
brought  out  a  pipe-coupling  or  socket-reaming  machine,  which 
is  adapted  to  couplings  of  a  larger  size  than  any  machine 
previously  manufactured  by  this  company.  The  special  fea- 
tures of  this  new  tool,  ■which  is  illustrated  in  Fig.  1,  are  its 
strength,  simplicity  and  capacity  for  production. 

The  coupling  is  held  In  position  while  it  is  being  operated 
on  by  a  chuck  composed  of  one  stationary  gripper  and   one 


Fig.  1,    Taylor- Wilson  Pipe  Coupling  Reamtng  Machine 

movable  gripper.  The  movable  gripper  is  actuated  by  a  toggle 
joint,  one  member  of  which  is  a  I'-shaped  spring.  The  purpose 
of  this  spring  is  to  compensate  for  the  variation  in  the  diam- 
eter of  the  couplings  due  to  tho  welding  process;  consequently 
when  the  niacliine  Is  once  set  for  couplings  of  any  particular 
size,  no  further  adjustment  is  necessary  until  a  change  of 
size  is  required.  The  toggle  is  operated  by  a  hand  lever, 
which  extends  above  the  center  of  the  machine  as  shown. 
The  eoiiplinc  is  placed  in  position  to  be  gripped  by  the  oper- 


ator and  is  released  by  the  opening  of  the  chuck;  it  then 
drops  tnioiigh  a  chute  which  Is  located  under  the  niuchine 
and  is  delivi'red  into  a  ncoptacle  provided  for  the  imrposo. 

In  Fig.  2  couplings  are  shown  before  and  after  thi;  reaming 
operation  nas  been  performed.  Both  ends  of  the  coupling  arc 
reamed  simultaneously  by  tools  which  rotate  in  opposite  di- 
rections. These  tools  are  carried  in  heavy  spindles,  which 
rotate  In  bearings  and  are  driven  through  cast  steel  cut  gc^ars, 
preferably  by  a  varlabU^  speed  motor.  This  motor,  which  is 
located  at  the  rear,  as  shown,  is  connected  by  gearing  with  an 


Fig.  2.    Pipe  Couplings  before  and  after  being  reamed 

Intermediate  shaft  which,  through  a  pinion  on  the  end,  drives 
the  large  spindle  gear  to  the  right,  directly.  The  opposite 
end  of  this  intermediate  shaft  drives  the  left-hand  spindle 
through  secondary  gearing,  which  reverses  the  direction  of 
rotation. 

The  necessary  reciprocating  movement  is  given  to  the  tools 
and  spindles  by  the  foot  of  the  operator  through  a  treadle 
which  is  connected  to  a  toggle-joint  which  in  turn  connects 
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Fig.  3.    Sectional  View  of  Reamed  Coupling 

with  the  spindles  by  a  pair  of  trunnions  and  levers.  These 
levers  are  connected  to  the  trunnions  on  the  spindles  on  one 
end,  and  the  toggle-joint  on  the  other,  and  work  about  a  pin 
near  'the  center.  The  peculiarity  of  this  movement  Is  that 
when  the  tools,  from  a  point  of  rest,  are  approaching  the  coup- 
ling to  be  operated  on,  the  movement  of  the  spindles  is  much 
greater  than  the  movement  of  the  treadle;  but  as  the  tools 
come  near  the  coupling  the  condition  gradually  becomes  re- 
versed and  the  leverage  of  the  treadle  on  the  spindles  becomes 
correspondingly  greater. 

The  reaming  of  pipe  couplings  during  the  past  few  years 
has  become  almost  as  universal  as  tapping  them,  there  being, 
of  course,  a  number  of  advantages  in  having  the  couplings 
reamed.  In  the  first  place,  reamed  oDUplings  make  the  process 
of  tapping  easier  as  all  the  fins  which  would  interfere  in  start- 
ing the  tap  arc  removed.  This  Will  be  understood  by  referring 
to  Fig.  2.  Another  advantage  In  reaming  couplings  is  that 
the  thread  is  protected  from  injury  in  handling,  as  it  starts  at 
a  point  slightly  back  from  the  coupling  end  as  shown  in  the 
sectional  view  Fig.  3.  This  beveled  edge  also  acts  as  a  guide 
when  starting  tho  coupling  on  the  threaded  end  of  a  iiipe. 
This  is  also  made  plain  In  Fig.  3.  In  addition  to  the  foregoing 
advantages,  a  reamed  coupling  presents  a  neater  appearance 
than  one  that  has  not  been  flnlshinl  In  this  way. 

This  machine  is  self-contained  and  substantially  built 
throughout,  and  all  gears  are  properly  protected  by  suitable 
guards.     The  builders  claim  that  It  is  capable  of  very   large 
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production;  in  fact,  they  cite  one  instance  where  an  operator 
has  been  able  to  ream  from  5000  to  8000  couplings,  ranging  in 
size  from  2  inches  down,  in  a  day  of  ten  hours. 


ADDITIONS'  TO  THE  LINE  OF  FARWBLL 
MOLDING  MACHINES 

In  the  accompanying  illustrations  we  show  a  series  of  mold- 
ing machines  recently  developed  and  placed  on  the  market  by 
the  Adams  Co.,  623  AVhite  St.,  Dubuque,  la.  Figs.  1  to  6,  in- 
clusive, illustrate  the  construction  and  operation  of  a  new 
pneumatic  roll-over  molding  machine.  Fig.  7  shows  one  of  a 
line  of  new  machines  of  the  squeezer  type. 

Pneumatic  Roll-over  Molding-  Machine 
The  roll-over  machine  comprises  mechanism  for  jolting  the 
mold,  turning  it  over  to  an  evenly  supported  foundation,  rap- 
ping the  pattern,  drawing  it  vertically,  and  then  rolling  the 
pattern  back  again  ready  for  a  new  flask  and  a  new  mold. 
The  machine  is  portable  and  of  very  simple  construction.  It 
is  easy  to  operate,  as  all  the  heavy  work  is  done  by  air. 

The  machine  itself  is  shown  in  Fig.  1.  The  angle-plate 
frame  M  supports  the  flask.  It  is  pivoted  at  one  end  to  air 
cylinder  E,  and  is  supported  at  the  other  on  heavy  steel  blocks 
A.  resting  on  the  cast-iron  wheels  /.    The  reason  for  the  exces- 


Fig.  1.    FarweU  Portable  Pneumatic  Roll-over  Molding  Machine 

sive  weight  of  wheels  .7  and  for  supports  A  is  shown  in  Fig.  2, 
where  a  mold  is  shown  in  place  on  the  frame  with  the  flask 
filled  with  sand.  The  workman  is  jolting  the  flask,  as  shown, 
by  operating  the  air  valve  so  as  to  alternately  admit  air  to  the 
cylinder  E  and  release  it.  As  it  is  admitted,  cylinder  E  rises 
slightly  on  the  stationary  ram.  This  alternately  raises  cylin- 
der E  and  with  it  frame  M  and  the  mold,  and  on  dropping  it 
down  again,  supports  A  strike  the  heavy  wheels  /.  This  con- 
tinuous jolting  shakes  the  sand  thoroughly  into  place  around 
the  platen,  and  makes  a  compact  mold.     The  holes  shown  in 


Pig.  2.    Jolting  the  Mold 

M  in  Fig.  1  are  for  the  purpose  of  attaching  the  pattern,  as  is 
more  clearly  seen  in  Fig.  6. 

Operation  of  the  Roll-over  Machine 
After  jolting  and  striking  off  the  top,  the  bottom  board  is 
placed  in  position  and  secured  by  adjustable  clamps  attached 
to  the  match-board.  The  molder  then  again  opens  the  valve, 
as  shown  in  Fig.  3,  admitting  air  to  cylinder  E  and  raising 
the  mold.     As  cylinder  E  rises,  yoke  F  strikes  stationary  pin 


G  (for  all  reference  letters  see  Fig.  1)  arresting  its  upward 
movement.  The  continuous  movement  of  cylinder  E  then 
swings  table  M.  and  with  it  the  flask  and  mold,  about  the  pivot 
on  the  cylinder,  through  the  action  of  the  link  L,  which  is 
pivoted  to  the  frame  at  H.  When  the  dead  center  is  reached, 
the  operator  releases  the  air  valve,  allowing  the  mold  to  settle 
down  on  the  other  side  of  the  dead  center  onto  the  supports 
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provided  for  it,  as  shown  in  Fig.  4.  This  lowering  can  be 
done  as  quickly  or  slowly  as  desired. 

Cross  pieces  B  on  which  the  mold  now  rests  are  supported 
on  four  plungers  C.  provided  with  springs  so  that  they  auto- 
matically equalize  or  adjust  themselves  at  all  four  points  to 
any  irregularity  of  the  bottom  board.  As  soon  as  the  mold 
rests  on  the  cross  pieces  B,  these  plungers  are  locked  in  posi- 
tion by  a  single  movement  of  lever  D  which  is  connected 
by  links  to  all  four  plungers.  This  lever  may  be  kicked 
into  the  locked  position  by'  the  foot.  The  molder  now  re- 
leases the  clamps  and  is  ready  to  draw  the  pattern. 

Fig.  5  shows  the  operation  of  drawing  the  pattern.  With 
his  left  hand  the  operator  opens  a  pet  cock,  admitting  air  to 


Fig.  4.    In  Position  for  Drawing 

the  Adams  pneumatic  rapper  shown  at  K  in  Fig.  1,  which  is 
mounted  on  the  frame  carrying  the  pattern.  Being  thus 
loosened,  the  pattern  is  simultaneously  drawn  by  the  opera- 
tor's opening  the  air  valve  for  cylinder  E,  with  his  right  hand. 
The  pattern  is  drawn  perfectly  straight,  as  the  nrovement  is 
directly  vertical  so  long  as  cylinder  E  and  yoke  F  are  rising 
together.  When,  however,  yoke  F  strikes  stationary  pin  G. 
the  pattern  again  rolls  as  before,  over  to  the  dead  center.  The 
receding  of  the  air  causes  it  to  settle  back  again  onto  wheels 
J,  describing  an  arc  in  its  progress  as  shown  in  Fig.  6. 

By  adjusting  the  position  of  pin  G  any  desired  straight  ver- 
tical movement  can  be  obtained  before  starting  to  roll  over. 
This,  in  combination  with  the  pneumatic  rapper  and  the  steady 
air  control,  insures  a  clean  and  careful  lift.  In  addition  to 
this  advantage,  it  will  be  seen  that  this  machine  has  the  feat- 
ures of  great  simplicity,  a  method  of  instantly  clamping  the 
plungers  so  that  the  mold  rests  evenly  on  them,  the  elimina- 
tion of  concrete  foundations,  portability,  hinged  clamps  for 
match-board,  flask  and  bottom-board,  and  easy  control.  The 
wheels  may  be  arranged  to  run  on   tracks  embedded  in  the 
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floor,  thus  affording  an  ample  foundation  at  small  expense, 
and  BVOidinK  the  neci>ssity  ol'  a  permanent  location  of  tho  ma- 
chine at  one  place. 

New  Machines  of  the  Squeezer  Type 
The  nuuhino  shown  In  Fig.  7  Is  of  the  squeezer  type,  in- 
tended particularly  for  use  with  the  hinged  match-plate  sys- 
tem Invented  by  Mr.  W.  J.  Keep  of  Detroit,  Mich.  Thi.s  sys- 
tem employs  hinged  snap  llaslis  and  a  match-plate,  provided 
with  lugs  which  fit  into  the  hinges  of  tht-  Mask.  This  lines  up 
pattern,  coi)e  and  drag,  and  iieriuits  the  whol<>  to  bo  turned 
over,  so  that  both  sides  of  the  i)attern  may  be  molded  at  one 
time.  In  order  to  allow  for  this,  the  squeezer  top  is  arranged 
so  it  will  swing  farther  back,  and  the  table  is  supplied  with  a 
special  flask-supporting  device  not  shown  in  the  photograph. 
This  device  s\ipports  the  back  side  of  the  drag  while  the  cope 
is  rolled  up,  and  is  required  to  prevent  the  drag  from  being 
tilted  by  the  weight  of  the  cope.  The  makers  of  this  scpieezer 
will   supply    it,    together    with   all    the    special    equipment   re- 


Fi^.  5.    Drau-ing  the  Pattern 

quired,  to  any  foundry  licensed  to  use  Mr.  Keep's  invention. 

Another  new  product  is  a  34-inch  portable  low-down  heavy- 
duty  squeezer.  This  is  an  intermediate  size  between  the  30- 
and  3S-inch  machines,  but  possesses  some  special  advantages 
not  found  in  the  older  designs.  The  principal  improvement 
is  a  new  style  of  counterbalancing  sprin.g  which  is  adjustable 
to  any  tension.  This  can  be  set  so  that  the  squeezer  top  will 
come   forward  by   itself,  though  it  is   ordinarily   adjusted  so 


that  the  top  stays  out  of  the  way   until  the  mold   is  ready, 
when  it  will  come  forward  with  a  very  slight  pull. 

Still  another  addition  to  the  line  of  squeezers  is  a  24-inch 
stationary  machine  similar  in  construction  to  others  of  the 
same  make,  except  that  the  table  is  raised  higher  above  the 


rocker  shaft.  With  this  table  it  is  not  necessary  for  the  top 
to  swing  through  so  great  an  arc  for  ch'arlng  the  table.  This 
makes  It  easier  to  spring  tho  top  foi-ward  Into  the  squeezing 
position.  At  the  same  time  it  brings  the  mold  up  above  the 
operating  links,  so  that  a  larger  llask  can  be  used  in  propor- 
tion to  the  width  ol'  the  machine.     This  avoids  all  danger  ot 


Fig.  7.    A  Machine  of  the  Squeezer  Type,  adapted  to  the  Keep 
Match-plate  Process 

the  molder's  striking  his  knuckles  against  the  links  when  rid- 
dling the  machine.  This  will  take  a  flask  18  inches  long,  or 
within  6  inches  of  the  total  width;  whereas  on  the  ordinary 
30-inch  squeezer,  measuring  30  inches  between  the  side  rods, 
no  flasks  longer  than  22  inches  are  handled  conveniently. 


"DELTA"  HAND  UTILITY  FILE 

A  new  type  of  file  has  been  placed  on  the  market  by  the 
Carver  File  Co.,  Philadelphia,  Pa.  This  file,  known  as,  the 
"Delta"  hand  utility  file,  is  Intended  for  general  use  among 
mechanics  and  more  particularly  for  machine  shops.  In  addi- 
tion to  being  adapted  for  use  on  metals,  such  as  soil  steel. 


"  Delta  "  Hand  Utility  File  for  General  Work 

iron,  brass  castings,  etc.,  it  can  also  be  employed  on  wood, 
marble  and  similar  materials.  These  files  are  made  of  high 
carbon  crucible  steel,  which  is  especially  hardened  and  tem- 
pered. As  the  engraving  shows,  the  teeth  are  very  coarse  or 
of  large  pitch,  the  file  being  designed  to  cut  rapidly  and 
smoothly  and  at  the  same  time  to  clear  freely. 

RYBRSON  PORTABLE  CYLINDER  BORING-BAR 
The  portable  boring-bar  shown  in  Pig,  1  has  been  added  to 
the  line  of  machinery  manufactured  by  Joseph  T.  Ryerson  & 
Son,  Chicago,  111.  This  bar  was  designed  primarily  for  bor- 
ing locomotive  cylinders,  but  it  may  also  be  used  with  satis- 
factory results  for  such  work  as  stationary  engine  cylinders, 
steam  hammer  cylinders,  air  hoists  and  work  of  a  similar 
character. 

In  addition  to  being  of  heavy  construction  throughout,  this 
boring-bar  possesses  a  number  of  novel  features,  prominent 
among  which  may  be  mentioned  the  feeding  mechanism.  The 
old,  so-called  "star"  feed  is  entirely  eliminated  and  a  positive 
geared  feed  substituted;  this  gives  a  continuous  feeding  move- 
ment to  the  cutting  tool  which  results  in  a  smooth  cut,  as  the 
tool  does  not  dig  into  the  metal.  In  the  engraving  the  feeding 
mechanism  may  be  seen  at  the  right  end  of  the  bar.  The  feed- 
screw, which  feeds  the  tool-head  along  the  bar,  is  actuated 
by  the  gearing  shown  at  the  end.  When  the  bar  is  set  up  for 
boring  a  cylinder,  a  weight  is  suspended  from  the  handle  of 
the  crank  inserted  on  the  pinion  shaft,  so  that  when  th(>  bor- 
ing-bar rotates,  the  feed-screw  Is  caused  to  turn  in  relation  to 
it.     Were  it  not  for  this  weight,  the  pinions  on  the  shaft  with 
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the  crank,  as  well  as  the  feed-screw,  would  remain  stationary 
with  relation  to  the  bar.  This  simple  method  of  obtaining 
the  feed  makes  it  possible  to  easily  adjust  the  tool  at  any 
time  by  simply  turning  the  crank,  as  the  suspended  weight 
would  not  seriously  interfere.  For  rapid  adjustment  of  the 
tool-head,  however,  a  handwheel  is  provided  which  may  be 
used  to  turn  the  feed-screw  direct.  By  means  of  change  gears, 
which  are  mounted  on  the  shaft  with  the  long  crank,  two  feeds 
are  obtained  on  the  Xo.  1  or  4-inch  bar.  and  three  feeds  on 
the^No.  2  or  6-inch  bar.  Thus  a  light  or  heavy  feed  may  be 
had  by  merely  shifting  the  gears,  or  both  gears  may  be  disen- 
gaged and  the  feed  thrown  out  entirely. 

It  will  be  noticed  by  referring  to  Fig.  2  that  the  tool-head 


equipment  necessary  for  diameters  up  to  13  inches  is  1000 
pounds.  This  machine,  when  furnished  complete  for  boring 
to  the  maximum  diameter  of  30  Inches,  weighs  1500  pounds. 
The  approximate'  weight  of  the  No.  2  or  6-inch  bar,  varies  be- 
tween 3000  and  3700  pounds,  depending  upon  its  capacity. 


REED  QUICK-CHANGE  GEAR  MECHANISM 
The  accompanying  illustration.  Fig.  1,  shows  an  engine  lathe 
built  by  the  F.  E.  Reed  Co.,  Worcester,  Mass.,  provided  with  a 
new  patent  quick  change  gear  mechanism  which  may  be  ap- 
plied to  the  company's  14-,  16-,  18-,  and  20-inch  lathes.  The 
illustration.  Fig.  2,  shows  a  detailed  view  of  the  change  gear 
mechanism   proper.     This  Illustration   is  a   phantom   view  of 


Fig.  1.     Ryerson  Cylinder  Boring-bar  with  Atyustable  Geared  Feed 


Fig.  2.    Tool-head  designed  to 
pemiit  Use  of  Straight  Tools 


is  designed  to  permit  the  use  of  straight  boring  tools,  the  lat- 
ter being  set  at  an  angle  so  that  a  cylinder  may  be  bored  with- 
out tearing  down  the  guides  and  removing  the  back  head. 
With  some  types  of  tool-heads  it  is  necessary  to  use  bent 
tools  in  order  that  the  cut  may  be  finished  before  the  tool-head 
comes  in  contact  with  the  head  of  the  cylinder.  The  disad- 
vantage of  the  bent  tool  lies  in  its  flexibility 
and  tendency  to  chatter.  Tool-heads  of  dif- 
ferent sizes  may  be  easily  attached  to  the 
bar,  as  there  is  a  permanently  located  mas- 
ter-head so  arranged  that  other  heads  may 
be  positively  fitted  to  it.  This  master-head 
has  a  long  bearing  which  insures  smooth 
cutting  with  a  minimum  of  vibration. 

All  of  the  principal  parts  of  this  bar  are 
made  of  steel.  The  frame  containing  the 
driving  gears  is  of  cast  steel  and  it  is  so  de- 
signed that  it  may  be  easily  and  quickly 
removed.  The  bar  itself  is  accurately 
ground  to  size  and  cut  gears  are  used 
throughout.  These  boring-bars  are  made  in 
two  standard  sizes  designated  as  Nos.  1  and 
2.  The  manufacturers  are  prepared,  how- 
ever, to  furnish  special  machines  for  boring 
cylinders  of  any  length.  The  No.  1  machine 
will  take  cylinders  from  9%  to  30  inches  in 
diameter  and  up  to  44  inches  in  length 
where  th,ere  are  clearance  blocks  on  one  end 
of  the  cylinder  oniy.  If  the  bar  is  located 
in  the  stuffing-box  of  the  back  head,  it  will 
bore  to  a  length  of  50  inches.  The  No.  2  ma- 
chine will  bore  diameters  ranging  from  20  to  50  Inches,  and 
lengths,  with  clearance  blocks  at  one  end,  up  to  35  inches. 
When  the  end  of  the  bar  is  located  in  the  stuffing-box,  the 
maximum  length  is  46  inches. 

These  machines  can  be  arranged  for  either  pulley  drive,  di- 
rect gear  drive,  or  with  a  Morse  taper  shank  for  operating 
with  air  or  electric  drills.  It  is  customary  in  most  railroad 
shops,  to  employ  a  motor  with  a  capacity  from  2%  to  3% 
horsepower. 

The  approximate  weight  of  the   No.   1  or  4-inch   bar   with 


the  device  so  that  all  the  gearing  is  indicated,  although  on  the 
lathe  itself  it  is  carefully  covered  by  suitable  cast  gear-guards. 
The  simplicity  of  the  design  and  the  small  number  of  parts 
are  clearly  indicated  in  this  illustration.  The  gear  case  is 
securely  fastened  to  the  front  of  the  bed  and  contains  a  shaft 
on  which  is  mounted  a  cone  of  gears,  any  one  of  which  can 


Fig.  1.     Reed  Lathe  provided  with  Quick-change  Gear  Mechanism 

be  instantly  engaged  by  the  movement  of  the  lower  lever 
shown.  Another  shaft  is  located  above  the  cone  of  gears. 
This  shaft  is  in  line  with  the  lead-screw  and  connects  with  it 
by  means  of  the  clutch  operated  by  the  knob  at  the  right. 
When  this  clutch  is  released,  it  brings  a  gear  into  mesh  with 
another  gear  on  the  feed-rod,  this  arrangement  insuring  that 
both  the  lead-screw  and  the  feed-rod  cannot  be  thrown  into 
operation  at  the  same  time.  On  the  same  shaft  a  double 
clutch  gear  is  provided  which  is  operated  by  moving  the  upper 
lever  to  its  three  different  positions. 
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The  combination  of  the  changes  thus  obtaimd  willi  llie  two 
(•hai\t!'''s  obtainod  by  sliding  in  or  out  a  gear  at  tlu>  end  of  the 
lathi-  provides  for  not  less  than  sixty  changes  of  si)ei'd  for 
both  lead-screw  and  feed-rod.  This  is  an  un\isually  large 
number  of  changes  with  so  simple  a  mechanism.  All  gears  in 
the  front  case  are  made  of  steel,  are  of  coarse  pitch  and  are 
practically  unbreakable  in  service.  The  whole  device  is  so 
designed  that,  in  whatever  position,  the  levers  and  sliding 
gears  will  not  locli  the  mechanism  and  cause  breakage.  At 
the  same  time  it  is  so  simple  in  its  arrangement  and  operation 
thai  it  can  be  readily  understood  and  operated  by  comparative- 
ly inexperienced  woriiuien. 

The  index  plate,  not  sliown  in  the  detailed  view,  but  indi- 
cated in  Fig.  1,  is  mounted  on  the  front  of  the  gear  case.  The 
plate    clearly    indicates    the    location    of    the    levers    for    all 


The  Qujck-change  Gear  Mechanism  of  the  P.  E.  Reed  Co.'s  Lathe 


threads  and  feeds.  Standard  threads  from  2  to  128  per  inch, 
including  11 '4,  can  be  cut,  and  feeds  from  10  to  640  per  inch 
can  be  obtained. 


'I'lu-  four  tools  are  driven  by  one  motor  which  develops  25 
horsepower.  This  motor  is  mounted  at  the  top  of  the  machine 
in  the  center,  as  shown  in  the  illustration,  which  is  a  view 
taken  from  the  rear  to  more  clearly  show  the  general  arrange- 
ment of  the  driving  gearing  and  the  automatic  stop  clutches. 
A  pinion  on  the  motor  armature  shaft  engages  a  largo  gear 
located  on  an  intermediate  shaft  on  which  two  flywheels  are 
mounted,  one  at  each  end.  The  motion  is  transmitted  from 
this  intermediate  shaft  to  a  second  shaft  just  below  it,  which 
carries  a  pinion  engaging  with  the  two  large  gears  which  op- 
erate the  central  or  angle  shears.  These  two  gears  are  also 
connected  through  pinions  to  the  large  driving  gears  of  he 
coping  and  plate  shears  at  the  ends. 

A  patent  stop  motion  is  used,  which  automatically  throws 
out  a  clutcli  on  each  shear  when  the  latter  reaches  Its  highest 
point.  To  again  start  a  shear,  it  is  simply  necessary  to  pull  a 
chain,  which  is  suspended  at  a  convenient  point.  These  chains 
are  connected  with  the  single-revolution  clutches,  through 
counterbalanced  levers  as  shown.  For  the  coping  attachment, 
which  may  also  be  used  for  punching,  the  stop  mechanism  is 
adjustable  so  that  the  plunger  may  be  stopped  at  any  point  of 
its  own  stroke.  This  allows  the  tool  to  be  brought  close  to  the 
work,  so  that  the  latter  can  be  properly  adjusted. 

The  frame,  plungers,  clutches,  and  all  parts  subject  to  shock, 
are  made  of  semi-steel  castings.  Hammered  steel  shafts  con- 
taining from  0.4  to  0.5  per  cent  carbon  are  used.  The  gears 
are  provided  with  long  sleeve  huts  and  are  thoroughly  pro- 
tected by  guards  which  are  bored  to  receive  them.  The  ques- 
tion of  lubrication  has  been  given  special  consideration. 
Arms,  which  are  provided  for  supporting  the  angles  or  chan- 
nels while  they  are  being  cut,  are  so  designed  and  placed  that 
they  do  not  interfere  with  plates  that  are  being  sheared,  as 
the  latter  pass  under  them.  The  weight  of  this  machine  is 
about  23  tons. 


COVINGTON    UNIVERSAL   SHEAR   FOR  CHAN- 
NELS, ANGLES  AND  PLATES 

The  need  in  shipyards  for  a  machine  that  can  cut  the  vari- 
ous channels  and  angles  required  in  shipbuilding,  has  been 
met  by  the  Covington  Machine  Co.,  Covington,  Va.,  which  is 
now  manufacturing  the  large  combination  tool  shown  in  the 
accompanying  halftone.  While  this  machine  is  specially  built 
for  the  marine  department  of  the  Maryland  Steel  Co.,  Spar- 
rows Point,  Md.,  it  is  also  intended  for  any  manufacturing 
establishment  where  the  shearing  of  channels,  angles  or  plates 
is  done  in  quantity. 

The  most  novel  feature  in  the  design  of  this  universal 
shear,  lies  in  the  combina- 
tion of  four  tools  in  one 
compact  unit.  It  is  pro- 
vided with  a  coping  attach- 
ment at  one  end,  a  plate 
shear  at  the  other  and  two 
angle  shears  In  the  center 
of  the  frame.  These  angle 
shears  operate  at  an  angle 
of  45  degrees,  thus  securing 
a  vertical  and  horizontal 
shearing  action.  Each  shear 
is  controlled  by  Its  own 
clutch,  and  the  machine 
may  be  operated  by  differ- 
ent groups  of  men  all  work- 
ing at  the  same  time  with- 
out interfering  with  each 
other. 

The  angle  shears  in  the 
center  have  a  capacity  for 
cutting  channels  up  to  15  by 
%    Inch,   and   6   by    6    by    1 

Inch  or  8  by  8  by  'yi-lnch^ngles.  The  plate  shear  has  a  capac- 
ity for  material  up  to  1  inch  in  thickness.  Channels  or  angles 
may  be  cut  either  square  or  at  an  angle  tor  mitering. 


LARGE  DOUBLE-HEAD  LINCOLN  MILLING 
MACHINE 

The  Hendey  Machine  Co.  of  Torrington,  Conn.,  is  now 
manufacturing  a  double-head  milling  machine  of  the  Lincoln 
type,   which   Is  Intended   to  handle  a   heavier   class   of  work 

than  the  lighter  designs  here- 
tofore built  have  been  adapted 
to.  This  machine,  front  and 
rear  views  of  which  are  shown 
In  Figs.  1  and  2,  Is  as  far  as  we 
know,  the  largest  miller  of  the 
Lincoln  type  now  being  built. 
It  compares  closely  as  to 
weight,  working  surface  of 
table,  and  feed,  with  the  mak- 


Roar  View  ol  Combined  Angle,  Ooplng  and  Plate  Shear  ninnulactured  by  the  Covlnifton  Machine  Co. 

er's  Standard  No.  ,■?  plain  knee  type  machine.  A  comparison  of 
the  two  types  shows,  however,  that  the  Lincoln  machine  has 
a  greater  capacity  on  some  lines  of  work,  as  the  direct  mount- 
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ing  of  the  table  and  saddle  on  the  bed  gives  it  a  more  rigid 
support  than  is  afforded  with  the  column  and  knee  construc- 
tion. 

On  the  standard  size  machine,  the  table  has  a  working  sur- 
face of  15  by  54  inches.  There  is  an  automatic  cross-feed  of  36 
inches  and  a  longitudinal  adjustment  in  line  with  the  spindle 
of  12  inches.  The  table  is  fitted  to  the  saddle  with  an  angular 
lock  and  taper  gib,  and  it  has  a  length  of  bearing  on  the  sad- 


pig.  1.    Double-bead  Lincoln  Milling  Machine  built  by  the  Hendey  Machine  Co. 

die  of  34  inches.  A  bearing  contact  on  the  shoulders  of  the 
saddle  supports  the  table  clear  to  the  edge,  thus  enabling 
work  to  be  machined  to  its  full  width  without  any  tendency 
to  spring  under  the  cut. 

The  feed  movement  is  positively  obtained  direct  from  the 
driving  spindle  through  gearing  and  shafts.  There  are  twelve 
changes  of  feed  available,  ranging  from  0.010  inch  to  0.130 
inch  per  revolution  of  the  spindle.  The  feed  motion  is  re- 
versed by  means  of  a  toothed  clutch  operat- 
ing between  right  and  left  bevels.  This  re- 
versing mechanism  is  enclosed  in  the  box  at 
the  left  of  the  machine  (Pig.  1),  which  re- 
ceives the  ends  of  the  transmission  shaft 
from  the  driving  spindle  and  the  gear-box 
cone  shafts.  The  feed  worm,  which  is  free 
to  slide  on  the  splined  feed  shaft,  is  carried 
in  a  self-contained  bracket,  which  takes  all 
the  end  thrust  from  the  feed  shaft  when  a 
cut  is  being  taken,  and  thus  prevents  any 
twisting  strain  on  the  saddle.  This  worm 
is  well  lubricated,  as  it  runs  in  an  oil  bath 
in  a  pocket  of  the  bracket.  The  feed  mech- 
anism is  mounted  entirely  on  the  outside  of 
the  bed,  thus  making  it  unnecessary  to  core 
holes  in  the  bed  for  feed  connections. 

The  main  spindles  are  made  of  hammered 
steel     forgings     and     have     1%-inch     holes 
through   their   centers.     Taper   journals   are 
provided  at  both  the  inner  and  outer  ends, 
and  the  bearings  are  cast  annular  and  are 
bushed   with   Lumen   bronze.     The   ends   or 
noses  of  the  spindles  are  3%  inches  in  diameter,  and  they  are 
threaded  3%  per  inch,  left-hand.     Slotted  driving  collars  for 
arbors   are   fitted   to   the   nose   of   each   spindle,   and   No.    12 
Brown  &  Sharpe  taper  holes  are  provided. 

The  cone  pulleys  on  the  driving  shafts  have  three  steps,  and 
the  driving  belts  have  a  width  of  4  inches.  The  ratio  of  gear- 
ing between  the  driving  shafts  and  spindles  is  6  to  1,  the 
width  of  the  gear  faces  2%  inches,  and  the  diametral  pitch  6. 
The  driving  shafts  are  carried  in  rocking  frames  by  which 
quick  adjustment  can  be  made  when  the  spindles  are  raised 
or  lowered,  and  which  constantly  maintain  the  shafts  in  paral- 
lel alignment  with  the  spindles.  Binding  bolts  are  provided 
for  locking  these  frames  securely  in  place  after  an  adjustment 
has  been  made. 


The  elevating  and  lowering  mechanisms  for  the  spindles, 
which  are  located  on  top  of  the  head-blocks,  are  fitted  with 
micrometer  dials  reading  to  thousandths  of  an  inch,  so  that 
accurate  vertical  adjustments  can  be  obtained.  The  spindles 
are  held  securely  in  a  fixed  position,  after  being  set,  both  by 
means  of  the  elevating  screws  and  also  by  binding  bolts  which 
pass  through  the  upper  part  of  the  boxes,  as  shown.  These 
bolts  serve  to  clamp  both  the  uprights  and  the  boxes  firmly  to- 
gether, after  the  spindles  are  adjusted  to  the 
desired  elevation. 

Both  the  head-blocks  and  saddle  are  gib- 
bed  to  the  bed  with  angular  locks  to  insure 
a  perfect  alignment  of  the  spindles  with  the 
travel  of  the  table.  A  hand  adjustment  of 
the  table  is  secured  by  the  large  handwheel 
shown  bracketed  to  the  right  end  of  the  bed 
in  Fig.  1,  and  the  saddle  adjustment  is  ob- 
tained by  means  of  a  screw  which  passes 
through  the  center  of  one  head-block  cast- 
ing and  is  mounted  in  a  bracket  at  the  end 
of  the  bed.  This  screw,  which  is  more 
plainly  shown  in  Fig.  2,  has  a  graduated 
dial  reading  to  thousandths,  thus  permit- 
ting '  accurate  longitudinal  adjustment  of 
the  table. 

These  machines  are  built  with  six  dif- 
ferent lengths  of  bed,  ranging  from  62  to  97 
inches,  and  with  tables  either  15  or  20 
inches  in  width.  The  maximum  distance 
between  the  heads  for  the  six  different  bed 
lengths,  ranges  from  1.5  to  50  inches,  while 
the  maximum  distance  between  the  spindle  noses  varies  be- 
tween 9  and  44  inches. 

-:-■      *       * 

NEW    MACHINERY   AND    TOOLS   NOTES 

Quick-acting  Swivel  Vise:  Charles  Parker  Co.,  Meridfen, 
Conn.  This  is  a  swivel  vise  which  may  be  adjusted  instantly 
to  any  desired  position  and  tightened  by  a  single  movement 
of  the  hand.     It  is  mounted  on  a  swiveling  base,  permitting 


Fig.  2.    Rear  Vie^p  of  the  Double-head  Lincoln  Milling  Machine 

it  to  be  set  at  any  position  convenient  to  the  operator. 

Pressed  Steel  Gearing:  Johnston  Pressed  Gear  Co..  Ot- 
tumwa.  la.  This  firm  is  furnishing  steel  rims  for  gears,  hav- 
ing teeth  of  successive  folds  made  in  a  strip  of  steel.  It  is 
intended  for  slow,  heavy  work,  and  is  said  to  be  superior  in 
strength  to  cast  gears  of  the  same  pitch  and  width  of  face. 

Oilstone  Holding  Handle:  F.  J.  Badge,  286  Taaffe  Place. 
Brcoklyn.  N.  Y.  This  tool  consists  of  a  handle  with  suitable 
clips,  whereby  oilstones  of  various  sections  such  as  round, 
square,  flat,  triangular,  etc.,  can  be  held  for  toolmakers'  use. 
It  should  be  very  convenient  in  lapping  dies,  "touching  up" 
fine  tools,  etc. 

Self-contained  Ventilating  Outfits:  »B.  F.  Sturtevant  Co.. 
Hyde  Park,  Mass.  These  outfits  comprise  a  small  motor  with 
a  direct  connected  multiple  vane  blower,  which  may  be 
quickly  located  in  any  position  and  connected  with  a  lamp 
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socket.  TIk'J'  can  l)i'  used  for  oxIuuistlMK  \itiiUe(l  alv  of  Hup- 
jilylug  fresh  air  from  llie  outside. 

Double  Inserted  Blade  Tool-holder:  t'ulton  Coinlilnation 
'I'ool  I'd..  C'lK'stor,  Vt.  Tliis  Icinl-Uoldcr  iirovidcs  lor  the  use  of 
iwo  l)ladt.'S,  the  sccoiul  of  which  is  set  slightly  ahead  of  the 
front  one  so  that  roushing  and  llnishing  cuts  can  be  taken. 
With  this  arrangcnuMit  a  tine  linish  ian  be  given,  even  while 
the  Icadint;  liladc  is  removing  a  heavy  chip. 

Power  Hammer:  Now  IMetal  Tool  Steel  Co.,  338  Cumber- 
land Ave,,  Portland.  Me.  This  liamnier  provides  for  ready  ad- 
justment, botli  of  the  force  of  the  stroke  and  of  its  lenslh, 
while  the  machine  is  in  operation.  It  Is  of  the  crank  and  i)it- 
inan  type,  with  a  spring  helve  which  givos  the  form  of  l)low 
whicli  has  been  found  most  desirable  tor  machine  forging. 

Standard  Punch  and  Holder:  American  Die  &  Tool  Co., 
Reading,  Pa.  This  is  an  improved  construction  -which  per- 
mits making  the'  punch  of  smaller  stock  than  usual,  thus 
lessening  its  cost.  .  As  in  previous  designs,  the  strain  is 
taken  by  the  direct  bearing  of  the  punch  on  the  stub  of 
the  ram.  so  that  full  strength  for  resisting  the  cutting 
strain    is    provided. 

Portable  Oxy-acetylene  Welding  Apparatus:  F.  C.  San- 
ford  Mfg.  Co.,  Bridgeport,  Conn.  This  outfit  is  a  smaller  size 
of  the  apparatus  described  in  a  note  published  in  the  Decem- 
ber, IKOS,  number  of  Machinkry.  It  is  adapted  to  a 
wide  range  of  work  in  welding,  cutting,  etc.,  with  the  high 
temperature  flame.  It  operates  on  chemicals  which  may  be 
bought  in  the  open  market. 

Spring  Controlled  Collets  for  Speed  Lathes:  Garvin  Ma- 
chine Co..  Spring  and  Varick  Sts.,  New  York  City.  With 
this  design  of  collet  mechanism  the  gripping  of  the  sleeve  at 
the  rear  end  of  the  spindle,  while  the  lathe  is  in  motion,  re- 
leases the  work.  When  the  sleeve  is  released  the  chuck  is 
closed  by  spring  pressure.  It  is  very  rapid  in  operation,  as 
It  is  not  necessary  to  stop  the  spindle  on  ordinary  work. 

Combination  Wrench  Set:  C.  M.  B.  Wrench  Co.,  Syra- 
cuse, N.  Y.  This  set  of  wrenches  comprises  a  ratchet 
handle,  sockets  for  bolts  and  nuts  of  various  sizes,  together 
with  extension  sockets,  screw-drivers,  etc.  This  permits 
a  wide  range  of  work  to  be  done  in  all  sorts  of  inaccessible 
places.  The  wrenches  and  universal  joints  are  made  of  a 
non-rusting  alloy,  and  the  connections  are  of  square  sec- 
tion steel  tube. 

Self-Lubrlcatjng  Bearing  Metal:  New  Era  Mfg.  Co.,  Kala- 
mazoo, Mich.,  has  brought  out  an  anti-friction  alloy  in  which 
the  metal  portion  is  reduced  to  a  sponge-like  form,  highly  at- 
tenuated and  of  irregular  or  interrupted  surface  formation. 
The  metal  is  treated  with  lubricating  oil  and  is  then  coated 
with  mineral  lubricants  making  a  compound  mass  of  metallic 
packing.  It  is  used  for  packing  piston  rods,  valve  stems,  and 
as  a  bearing  metal  for  lining  journal  boxes,  bushings,  etc. 

High-speed  Steel  Treating  Furnace:  C.  U.  Scott,  Daven- 
port, la.  This  is  a  furnace  of  improved  construction  which, 
it  is  said,  makes  possible  the  heating  of  high-speed  steel 
tools  to  the  high  temperatures  required,  without  any  scaling, 
pitting  or  blistering.  Even  polished  steel  can  be  treated  so 
that  It  will  be  free  from  scale.  This  result  is  obtained  by 
doing  away  with  the  door  and  the  combustion  chamber.  Pro- 
vision is  al^o  made  for  confining  the  heating  to  the  cutting 
ends  ol  tools. 

Bench  Milling  Machine:  B.  C.  Ames  &  Co.,  Waltham,  Mass. 
This  is  a  miller  of  the  precision  type,  built  on  the  general 
lines  of  tlie  standard  column  and  knee  type  machine,  though, 
of  course,  of  much  smaller  size.  It  is  provided  with  a  lever 
feed  for  the  horizontal  table  movement,  and  is  furnished  with 
swiveling  vise  and  index  head.  The  latter  may  be  set  at  any 
angle  from  10  degrees  below  the  horizontal  to  5  degrees 
above  the  perpendicular.  The  table  has  a  working  surface  of 
12  by  3  inches. 

Mica  Annealing  Mixtures:  United  States  Mica  Co.,  Chi- 
cago, 111.  This  is  a  substance  prepared  from  mica  which 
is  used  for  annealing  in  the  same  way  in  which  charcoal, 
etc.,  are  used  now.  Its  Inertness  to  chemical  combinations 
and  its  non-absorbent  qualities  result  in  the  production  of 
a  clean  suiface  on  the  steel,  without  oxidization.  The 
material  is  an  exceedingly  poor  conductor  of  heat,  so  that 
the  cooling  takes  place  very  slowly,  giving  the  best  re- 
sults  in  annealing. 

Inserted  Tooth  Milling  Cutter:  Union  Twist  Drill  Co., 
Athol,  Mass.  These  cutters  use  Inserted  teeth  instead  of 
blades.  The  teeth  are  set  into  drilled  holes,  and  are  made 
from  round  stock.  They  are  held  in  place  by  being  split 
longiludinally  for  the  greater  part  of  their  length,  and  are 
provided  with  taper  pins  in  the  splits,  the  driving  of  which 
locks  them  firmly  in  place.  To  remove  the  teeth  when  they 
arc  all  ground  away,  the  taper  pin  is  drilled  out,  it  being 
left   soft   for   this   purpose. 

Arch  Type  Press:  Blake  &  Johnson,  Waterbury,  Conn. 
The  distinctive  feature  of  this  press  is  the  type  of  adjust- 
ment used  for  the  ram.  The  ram  is  split  in  two  parts,  held 
together  by  a  double,  dovetailed  wedge,  which  is  controlled 
by  a  fine  screw  adjustment.     This  device  puts  into  the  hands 


of  the  operator  a  means  for  making  minulc  changes  in  the 
deplh  (if  the  ram  stroke,  which  is  controllod  with  the  great- 
est dclica<y.  It  will  hi;  seen,  therefore,  to  be  particularly 
adapted   lo  subiircss  wcjrk. 

Automatic  Buffing  Machine:  Aulcmialic  liufting  Machine 
Co.,  UuiTalo,  N.  Y.  This  is  a  device  for  presenting  plain 
cylindrical  or  other  simple  work  to  a  wheel  mounted  on 
an  ordinary  bulling  head,  rotating  it  and  moving  it  back  and 
forth  automatically  ho  as  to  cover  the  whole  surface.  It  does 
this  with  a  uniform  pressure,  which  is  said  lo  insure;  a  longer 
life  to  the  wheel  tluin  witli  hand  buffing.  It  has  the  further 
and  main  advantage  of  permitting  the  ojieralor  to  take  care 
of  several  machines  at  once. 

Pipe  Expanding  and  Flanging  Machine:  I.ovckin  Pipe 
Exi)anding  and  Planging  Machine  Co.,  Philadelphia,  Pa. 
This  is  a  machine  which  might  be  likened  to  a  gigantic  Hue 
expander.  It  is  intended  for  pressing  steel  piiiing  into  a 
tight  fit  with  the  flanges,  rolling  the  metal  into  internal 
grooves  in  the  latter.  This  process  allows  the  use  of  a 
thinner  pipe  than  is  possible  where  threaded  joints  are  used. 
The  lino  of  machines  will  handle  all  sizes  from  2  to  24 
inches  in  diameter.  Larger  machines  will  be  built  to  special 
order. 

Inserted  Blade  Boring-Head:  George  Braithwaite  & 
Oscar  B.  Elder,  Chicopee  Falls,  Mass.  This  is  a  boring-head 
of  the  inserted  blade  type,  particularly  adapted  to  finishing 
out  cored  holes  preparatory  to  reaming.  The  blades  are 
held  in  place  by  taper  pins,  bearing  on  the  bottom  sides  of 
elongated  slots,  thus  holding  them  to  their  seats  in  the  head. 
A  threaded  collar  serves  to  set  all  the  blades  forward  to- 
gether, changing  the  diameter  adjustment  slightly  as  may 
be  required.  The  body  of  the  tool  is  made  of  soft  material, 
while  the  blades  are  made  of  high-speed  steel. 

Bethel  Cutting-off  Machine:  Matson  Machine  &  Tool  Co., 
Bethel,  Vt.  This  is  a  machine  of  the  friction  disk  type 
for  cutting  off  high-speed  or  other  steels.  The  wheel  is 
12  inches  in  diameter  by  3/32-inch  thick,  and  should  run  at 
about  4,000  revolutions  per  minute.  The  machine  has  the 
capacity  up  to  1  1/8-inch  round,  and  will  cut  fiat  stock  up 
to  3  inches  wide.  A  special  feature  of  the  machine  is  the 
fact  that  the  cutting  is  dene  at  the  rear  of  the  wheel,  al- 
lowing the  front  to  be  guarded  so  as  to  keep  the  dust  of 
the   cutting  operation   from   the  operator's   eyes. 

Air  Hoist:  Weir  &  Craig  Mfg.  Co.,  Chicago,  111.  This 
firm  has  developed  a  form  of  geared  air  hoist  which  pos- 
sesses a  number  of  advantages,  chief  among  them  being 
the  small  head  room  required  as  compared  with  the  plunger 
and  cylinder  type  of  hoist,  and  the  provision  made  for 
holding  the  load  at  any  given  point  irrespective  of  leakage. 
The  best  of  material  is  used,  the  gears  being  cut  from 
hammered  steel  and  .the  crank  being  made  of  forged  nickel 
steel.  The  bearings  are  bronze  bushed  and  the  machine 
is   built  on  the   interchangeable   plan   throughout. 

All  Geared  Lathes:  Niles-Bement-Pond  Co.,  Ill  Broad- 
way, New  York  City.  These  lathes  have  the  motor  mounted 
directly  on  the  enclosed  headstock  casting,  and  connected 
with  the  spindle  by  guarded  gears.  The  quick  change  gear 
mechanism  has  32  rates  for  feeding  and  thread  cutting.  • 
This  has  previously  been  described  and  illustrated.  (See 
article  entitled  "Assembling  a  24-inch  Engine  Lathe"  in 
the  November,  1909,  issue  of  Machinery,  engineering  edition). 
The  lathes  are  built  in  sizes  from  36  to'72"  incnes,  and  are 
furnished  either  with  single  pulley  drive,  or  with  motor  drive. 

Portable  Electric  Drill:  Lamb  Electric  Co.,  Grand  Rapids, 
Mich.  This  firm  is  developing  a  line  of  direct  and  alternating 
current  electrical  drills,  of  which  the  first  size  has  recently 
been  put  on  the  market.  This  is  a  machine  capable  of  drill- 
ing %-inch  holes  in  steel,  or  y2-inch  holes  in  wood.  It  is 
provided  with  a  ball  thrust,  and  is  furnished  with  the  Jacobs 
No.  2A  chuck.  A  special  feature  of  the  construction  is  the 
fact  that  no  ventilating  fan  Is  provided,  as  the  motor  has 
been  designed  to  keep  cool  without  requiring  a  current  of  air, 
with  the  accompanying  trouble  of  chips  and  dust  blowing 
through  the  armature. 

Sherardizing  Equipment:  Globe  Machine  and  Stamping 
Co.,  Cleveland,  Ohio.  In  the  December,  V.m).  number  of 
Machinery  we  describe  an  improved  drum  arrangement, 
dust  hood,  etc..  for  the  process  of  sherardizing  or  dry  zinc 
plating.  The  apparatus  has  been  recently  improved  by  the 
addition  of  two  transfer  tables,  which  permit  a  continuous 
movement  of  the  work.  This  movement  is  from  the  loading 
platform,  through  the  furnace,  into  the  dust  hood  (where  the 
work  is  dumped),  and  back  to  the  loading  platform  again. 
This  arrangement  materially  increases  the  output  of  a  given 
size  of  furnace. 

Gas  Furnaces:  Westmacott  Gas  Furnace  Co.,  Providence, 
R.  I.  This  firm  has  recently  added  three  new  furnaces  to 
its  line.  One  of  these  is  a  quick  heating  furnace  for  hard- 
ening by  the  bariuni-chlorido  process,  obviating  the  long 
waits  usually  required  for  getting  this  substance  to  the 
hardening  temperature.  The  seccuul  furnace  is  for  oil  tem- 
pering. It  is  provided  with  a  pot  o''  sutlicient  size  to  lake 
a  basket  of  12  inches  In  diameter  and    11   inches  deep.     The 
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third'  is  a  lead  hardening  furnace  of  rectangular  shape,  car- 
rying a  pot  20  inches  long,  10  inches  wide  and  7  inches  deep. 
It  can  be  furnished  either  of  cast  iron  or  steel. 

Double  Cold  Sawing  Machine:  Newton  Machine  Tool 
Works,  Inc.,  24th  and  Vine  Sts.,  Philadelphia,  Pa.  This  ar- 
rangement consists  of  two  cold  sawing  machines,  one  right- 
and  the  other  left-hand,  mounted  on  a  baseplate  on  which  one 
of  the  units  may  be  adjusted  to  give  any  required  distaijce  be- 
tween the  blades,  from  %  inch  up  to  any  reasonable  maxi- 
mum, depending  on  the  length  of  the  baseplate.  The  use  of 
a  double  machine  of  this  kind  is  designed  to  reduce  the  idle 
time  of  the  machine  materially,  as  two  cuts  can  be  made  at 
one  setting  of  the  work.  The  machines  are  of  standard  de- 
sign, and  belt-driven  from  the  same  cone  pulley. 

Surface  and  Wet  Grinding  Machines:  Valley  City  Ma- 
chine Works,  Grand  Rapids,  Jlich.  One  of  this  line  of  tools 
is  a  combination  surface  and  tool  grinder,  comprising  a 
disk  wheel  of  the  usual  type  with  suitable  work-table  at 
one  side  of  the  frame,  and  an  emery  wheel  at  the  other 
with  tool-rest  and  surface  grinding  platen  underneath. 
The  grinding  disk  is  18  inches  in  diameter,  and  the  work- 
table  used  with  it  has  an  angular  adjustment.  Another 
member  of  this  line  is  a  combination  wet  and  dry  grinder. 
The  wheel  for  dry  grinding  is  mounted  on  a  heavy  hanging 
arm  away  from  the  column,  and  is  provided  with  a  tool- 
rest. 

Ashcroft  Valve  Grinder,  Breast  Drill,  etc.:  Ashcroft  Mfg. 
Co.,  85-89  Liberty  St..  New  York  City.  This  device  resembles 
a  breast  drill  in  its  appearance,  but  is  provided  with  certain 
special  features  adapting  it  particularly  to  valve  grinding. 
By  the  operation  of  the  mechanism  provided,  the  valve  is 
given  a  rotary  motion  back  and  forth,  but  advancing  with 
each  movement  a  little  further  to  the  right,  thus  bringing  it 
Into  a  new  position  at  each  stroke.  The  surfaces  are  thus 
ground  to  a  Isearing  under  the  conditions  best  adapted  to  pre- 
vent scoring,  and  to  give  a  true  seat.  It  can  also  be  used  for 
a  breast  drill,  or  for  a  right-  or  left-hand  ratchet  drill  or  screw- 
driver. 

Transfer  Press:  Standard  Machinery  Co.,  7  Beverly  St., 
Providence.  R.  I.  This  line  of  transfer  presses  is  designed 
on  the  arch  type,  and  comprises  four  sizes,  ranging  from 
700  to  4,200  pounds  each  in  weight.  As  implied  in  its  name, 
the  machine  is  particularly  adapted  to  double  operation 
work  in  which  the  blank  is  cut  out  and  drawn  or  simply 
cut  out  in  the  first  operation,  and  then  transferred  to  a 
second  position  where  it  is  again  drawn,  while  a  new  blank 
is  being  formed  in  the  first  position.  It  is  provided  with  an 
adjustable  roller  feed  of  improved  construction.  The  trans- 
fer mechanism  is  adjustable  to  give  any  stroke  from  1  to 
3  inches. 

Automatic  Tapping  Machine:  Garvin  Machine  Co.,  Spring 
and  Varick  Sts.,  New  York  City.  This  is  a  power  tapping 
machine  with  vertical  spindle,  having  forward  and  reverse 
pulleys  driven  by  a  single  belt.  A  special  feature  of  the  ma- 
chine is  the  provision  of  an  automatic  reverse  for  the  spindle, 
set  to  operate  at  any  required  depth  of  tapping  by  means  of 
an  adjustable  stop,  and  of  a  friction  slip  Incorporated  in  the 
driving  clutch.  The  machine  will  tap  holes  from  Vs  to  ■',; 
inch  in  diameter  in  cast  iron,  to  a  depth  of  IVii  inch.  The 
automatic  reverse  cannot  be  accidentally  thrown  out  of  opera- 
tion, even  by  the  continued  pressure  of  the  operator  on  the 
feed  lever. 

"Oil  Drag"  Speed  Changing  Mechanism:  Robert  E.  New- 
comb,  Holyoke,  Mass.  In  this  apparatus  a  familiar  prin- 
ciple, employed  in  the  common  multiple  disk  automobile 
clutch,  has  been  used  to  operate  as  a  speed  changing  de- 
vice. A  series  of  alternate  disks  is  fastened,  one  to  the 
driving  and  the  other  to  the  driven  member,  spaced  slight- 
ly apart,  and  submerged  in  oil.  The  drag  between  the  driv- 
ing and  driven  disks,  effected  by  the  oil,  is  used  to  per- 
mit relative  motion  between  the  two  members.  By  means 
of  a  piston  arrangement  the  level  of  the  oil  in  the  cham- 
ber is  raised  or  lowered,  increasing  or  decreasing  the  drag, 
and  the  speed  in  proportion. 

Four-spindle  Cylinder  Boring  Machine:  Moline  Tool  Co., 
Moline,  111.  This  is  a  machine  of  the  same  general  design 
as  others  of  this  line  we  have  previously  described.  (See,  for 
instance,  the  multiple  spindle  drill  in  last  month's  department 
of  New  Machinery  and  Tools.)  The  drive,  however,  is  made 
unusually  heavy,  and  two  spiral  gears  are  provided,  allowing 
the  alternate  spindle  gears  to  overlap  each  other  so  as  to  per- 
mit their  being  of  large  diameter,  suited  to,  the  heavy  service 
required.  The  spindles  are  bored  for  No.  5  Morse  taper;  the 
ends  will  be  threaded  to  fit  cutter-heads,  or  left  blank,  as  re- 
quired. The  machine  is  back-geared  and  provided  with  a 
doable  countershaft,  giving  six  changes  of  speed. 

Fuel  Oil  Crucible  Furnace:  Alfred  Fisher,  103  West  Mon- 
roe St.,  Chicago,  111.  This  furnace  is  built  in  four  sizes  to 
hold  crucibles  from  No.  30  to  No.  3.50.  The  two  smaller  sizes 
are  equipped  with  one  burner,  and  the  two  larger  ones  with 
two  burners  apiece.  The  fire  brick  is  so  arranged  as  to  draw 
the  heat  upw-ard  and  close  to  the  crucible,  and  also  to  permit 
the  use  of  charcoal  to  prevent  oxidization  of  the  charge.  As 
compared  with  the  coal  furnace  it  is  intended  to  replace,  it  is 


always  ready:  it  will  melt  alloys  of  brass  and  copper  with- 
out burning  out  the  brass  borings;  and  its  use  results  in  a  sav- 
ing in  fuel  and  shrinkage.  It  is  stated  that  it  will  melt  any 
kind  of  metal  from  scrap  to  sheet  zinc,  at  an  operating  cost 
of  61.^  cents  for  100  pounds. 

Rotary  Elastic  Blow  Riveter:  Charles  Greiner  Co..  New 
Haven,  Conn.  In  the  December,  1909,  number  of  Ma- 
chinery, we  published  a  note  describing  a  riveting  ma- 
chine in  which  a  series  of  hammer  blows  was  struck  on  a 
spring  cushioned  hammer  by  projections  on  a  revolving 
flange.  The  hammer  was  rotated  at  the  same  time  so  as  to 
distribute  the  action  around  the  head  of  the  rivet  and  make 
a  symmetrical  and  thorough  job.  The  present  design  of  this 
machine  is  a  larger  size,  and  is  provided  with  a  vertically 
adjustable  table  for  accommodating  work  of  various  heights. 
The  hammer  is  brought  down  to  the  work  by  a  foot-treadle, 
which  regulates  the  force  of  the  blow.  When  the  treadle  is 
released  the  hammer  rises,  clearing  the  work  automatically. 

Rim  Friction  Clutch:  Lehigh  Clutch  Co..  Denekla  Building, 
Philadelphia,  Pa.  This  is  a  clutch  of  the  type  in  which  the 
rim  of  one  member  is  grasped  between  two  or  more  sets  of 
double  jaws  on  the  opposite  member.  A  separate  set  of  tog- 
gles is  provided  for  each  jaw.  drawing  the  outer  ones  toward 
the  center  and  forcing  the  inner  ones  outward,  gripping  the 
rim  between  them.  Turnbuckles  are  used  to  maintain  the 
proper  adjustment.  The  operation  is  entirely  positive,  no 
springs  being  employed.  The  friction  blocks  or  wooden  shoes 
can  be  renewed  very  expeditiously  without  dismantling  the 
chuck.  The  device  is  made  on  the  interchangeable  plan,  iier- 
mitting  repairs  to  be  easily  effected.  Twenty-six  sizes  are 
made,  of  capacities  ranging  from  4  to  128  horsepower,  and  in 
sizes  of  from  12  to  36  inches  diameter. 

Squeezer  Type  Molding  Machine:  Arcade  Mfg.  Co.,  Free- 
port,  111.  This  machine,  which  is  adapted  to  the  use  of  the 
double-faced  match-plate  system  of  molding,  is  notable 
among  other  things  for  the  convenience  provided  for  the 
molder.  A  table  for  flasks  and  bottom-boards  is  mounted 
on  the  machine  at  the  left.  A  support  for  the  riddle  is  pro- 
vided at  the  right,  while  convenient  shelves  are  mounted 
on  the  top  of  the  machine  for  the  parting  sand,  tools,  etc. 
A  gage  at  the  rear  of  the  table  serves  to  locate  the  flask 
accurately  under  the  ramming  head.  The  ramming  is  ac- 
complished by  a  double-geared  toggle  device  of  original  de- 
sign. A  vibrator  is  furnished,  operated  by  a  knee  pad. 
The  whole  machine  is  mounted  on  three  wheels,  so  as  to 
always  be  firmly  supported  even  though  the  floor  be  un- 
even. 

Bevel  Gear  Hobbing  Machine:  Carpenter-Kerlin  Gear  & 
Mch.  Co.,  77  White  St.,  New  York  City.  This  firm  has  taken 
the  agency  for  the  Chambon  gear  hobbing  machine  which  is 
now  built  by  the  Soci^te  Francaise  des  Machines-Outils  of 
Paris.  This  machine  was  illustrated  on  page  12  of  the 
September,  1908,  number  of  Machinery  (engineering  edi- 
tion) where  the  principles  of  its  operation  were  fully  de- 
scribed. It  employs  a  hob  for  a  cutting  tool,  and  the  pro- 
cess of  generation  is  continuous  from  start  to  finish,  the 
same  as  for  hobbing  spur  gears.  Owing  to  the  approxi- 
mate character  of  the  generation,  this  machine  is  particu- 
larly adapted  to  roughing  out  bevel  gears  which  are  to  be 
finished  by  planing.  For  such  work  it  is  very  rapid,  and 
cuts  closer  to  the  finished  shape  than  any  other  -roughing 
process   hitherto   employed. 

Plate  Planing  Machine:  William  Sellers  &  Co.,  Inc., 
Philadelphia,  Pa.  This  machine  for  planing  the  edges  of 
steel  plates  will  take  in  work  3  inches  thick  and  24  feet 
long  at  one  setting.  The  shape  of  the  housings  permits  any 
greater  length  to  be  machined  by  shifting  the  work  as  many 
times  as  may  be  required.  The  carriage  is  so  arranged  as  to 
permit  its  ready  removal  when  necessary,  without  dismantl- 
ing the  end  housings  or  taking  out  the  driving  screw.  The 
feeds  are  hand  controlled,  and  the  tool-holder  Is  turned  over  by 
the  operator  at  each  end  of  the  stroke.  An  improved  clamp- 
ing construction  makes  use  of  a  series  of  air  cylinders. 
These  have  the  advantage  over  hydraulic  or  screw  actuated 
jacks  in  that  they  automatically  follow  up  any  distortion  in 
the  beam  due  to  the  pressure  gripping  the  plate  from  one 
end  to  the  other  equally  at  a  single  movement  of  the  operat- 
ing valve.  The  machine  is  intended  for  heavy  duty  in  plan- 
ing vanadium  steel  plates. 

Motor-driven  Roll  Grinding  Machine:  Norton  Grinding  Co.. 
Worcester,  Mass.  It  was  for  a  long  time  supposed  that  rolls 
as  accurate  as  those  required  for  paper  machinery  and  similar 
work  could  only  be  successfully  ground  by  the  double-wheel 
calipering  process.  Modern  improvements  in  grinding  ma- 
chinery, however,  have  demonstrated  that  they  can  be  finished 
accurately  in  machines  similar  to  the  standard  plain  grinding 
machines  for  regular  work.  In  the  special  roll  grinder  built 
by  the  Norton  Grinding  Co.  the  only  radical  changes  made 
have  been  in  the  provision  of  supports  for  the  neck  bearings 
of  the  roll  (so  that  they  revolve  on  their  own  journals  in  the 
grinding  process)  and  in  the  provision  of  a  self-contained 
motor-drive.  Two  motors  are  used,  one  at  the  back  for  driv- 
ing the  wheel,  pump  and  feed,  and  one  mounted  directly  on 
the  headstock  for  revolving  the  roll.  A  floating  device  is  used 
for   connecting   the    roll    and    the   headstock    faceplate.      The 


May,  1910 


MAnilNERY 


781 


work  may  l)e  ground  on  centers  as  visual,  if  deslietl.  This  u.u- 
fhino  weighs  18.500  pounds,  and  will  grind  rolls  Iroin  12  to  L'- 
inches  lu  diameter. 

Multiple  Spindle  Automatic  Screw  Maciiine:  Duveiiporl 
.Machine  Tool  Co..  New  Hedlord.  Mass.  This  screw  machine 
incorporates  a  great  number  of  radical  improvements  lu  de- 
sign for  machines  of  the  multiple  spindle  t.vpe.  These  ini- 
provemeiiis  lucUide  separate  cam  control  for  each  of  the 
live  turret  tools  and  the  four  cross-slide  tools;  separately 
adjustable  rate  of  feed  for  each  of  the  tive  turret  tools  and 
the  four  cross-slide  tools,  and  individual  stops  for  each  of 
the  five  spindles  and  four  cross  slides,  mailing  20  in  all. 
These  individual  stops  give  accuracy  in  cross-slide  opera- 
tions in  spite  of  irregularities  due  to  the  wear  of  the  spin- 
dle. The  quick-acting,  idle  movements,  such  as  stock  feed- 
ing, turret  revolving,  etc.,  are  performed  at  the  highest 
rate  of  speed.  Special  provision  is  made  for  rapid  and  pre- 
cise indexing  of  the  spindle  head.  t)ther  features  are  wide 
range  of  speeds  and  feeds,  single  belt  drive  and  removable 
plate  cams  for  the  cutting  operations.  Those  various  im- 
provements have  been  applied  to  a  machine  cajiable  of  tak- 
ing in  i(.-inch  round  rods,  feeding  up  to  21/2  inches  in  length. 
and  turning  up  to  2  inches  in  length.  The  provision  of  the 
independent  adjustable  control  for  each  of  the  five  spindles 
and  four  cross-slide  tools  is  especially  important  in  that  it 
permits  shortening  the  time  of  the  longest  operation,  thus 
materially  increasing  the  production  of  the  machine  over 
other  types  not  provided  with  this  feature.  From  the  size 
ol  the  machine  it  will  be  seen  that  it  is  expected  to  be  used 
on  the  finer  grades  of  work,  for  which  the  multiple  spindle 
idea  has  often  been  considered  unsuited. 


APPRENTICESHIP  CERTIFICATE 

The  accompanying  halftone  shows  the  apprenticeship  cer- 
tificate granted  by  the  Bantam  Anti-Friction  Co.,  Bantam, 
Conn.,  to  its  apprentices  when  they  have  completed  their  full 
three  and  one-half  years  term  in  its  shop.     The  certificate  is 
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Apprenticeship  Certificate  issued  to  Journeymen  by  tlie 
Bantam  Anti-Friction  Co. 

shown  about  one-thij-d  size,  its  dimensions  being  about  9  x  11 
inches.  The  company  finds  that  the  certificate  is  an  incentive 
to  the  completion  of  the  apprenticeship  term,  and  that  the 
boys  highly  appreciate  it.  It  states  that  the  journeyman  to 
whom  issued  has  received  instruction  in  the  operations  of 
lathes,  milling  machines,  drills,  tool-making,  bench  work  and 
other  practical  shop  work.  It  is  signed  by  the  works  manager 
and  approved  by  the  president. 

*  #  * 
PATENT  OFFICE  PRACTICE  LEGISLATION 
The  Board  of  Managers  of  the  Patent  l.aw  Association  of 
Washington,  D.  C,  has  published  a  small  pamphlet  in  which 
objections  are  made  to  two  bills  now  ijending  in  Congress  re- 
lating to  certain  changes  to  be  made  in  the  tribunals  of  ap- 
peal in  the  patent  office.  The  passage  of  these  bills  appar- 
ently would  place  too  much  power  in  the  hands  of  the  Com- 
missioner of  Patents  without  any  specific  benefit  being 
gained.  In  the  place  of  these  two  bills  the  Patent  Law  Asso- 
ciation recommends  the  provisions  contained  in  the  House 
Bill  No.  23,916  recently  introduced,  which  provides  that  the 
present  courts  of  appeal  in  ex  parte  cases  shall  remain  undis- 
turbed, but  that  appeals  in  interference  cases  shall  be  taken 
directly  from  the  lOxaminers-in-Chief  to  the  Court  of  Appeals 


of  the  District  of  Columbia,  and  that  only  in  case  of  a  tem- 
porary disability  of  one  or  more  of  the  members  of  the  Board 
of  Examiners-in-Chief,  the  Commissioner  of  I'atents  may  desig- 
nate a  primary  examiner  to  sit  temporarily  upon  the  board. 
This  bill  removes  one  of  the  objectionable  features  of  the  for- 
mer bills  which  gave  the  Commissioner  power  always  to 
designate  the  three  members  on  the  board.  As  it,  of  course, 
does  not  seem  desirable  to  give  to  one  man  the  power  to 
designate  the  members  or  judges  in  the  appeal  cases,  it  would 
undoubtedly  be  to  the  interest  of  the  efficient  conduct  of  the 
patent  office  if  the  bill  approved  by  the  Patent  Law  Associa- 
tion were  passed,  and  the  two  previous  bills  rejected. 

■d     «     * 

EDISON  STORAGE  BATTERY  STREET  CAR 

in  the  March  number  of  Machinehy  some  details  were  given 
relating  to  the  operation  of  a  street  car  in  New  York  by  the 
storage  battery  with  which  Mr.  Thomas  A.  Edison  has  been 
experimenting  for  a  number  of  years.  Some  figures  were  de- 
duced, estimating  the  size  of  a  storage  battery  for  a  street 
car  of  the  common  type,  and  on  account  of  the  weight  of 
the  battery  for  a  car  of  this  kind,  the  opinion  was  ad- 
vanced that  the  additional  power  required  for  hauling  the  dead 
weight  of  the  battery  would  likely  make  the  storage  battery 
street  car  proposition  impracticable.  Additional  information 
since  furnished  by  Mr.  R.  H.  Beach,  10  Fifth  Ave.,  New  York, 
who  is  conducting  experiments  with  the  Beach  street  cars  us- 
ing Edison  storage  batteries,  puts  the  developments  in  another 
light. 

Mr.  Beach  found  that  when  the  Edison  storage  battery  was 
applied  to  an  ordinary  street  car  the  current  consumption  was 
about  125  watts  per  ton  mile.  Storage  battery  operation  was 
out  of  the  question  unless  the  consumption  could  be  reduced. 
An  excellent  opportunity  to  improve  the  design  of  the  cars, 
however,  offered  itself,  inasmuch  as  there  has  been  little  Im- 
provement in  street  railway  cars  during  the  past  twenty  years 
except  as  regards  increasing  the  size  and  capacity.  Practi- 
cally nothing  had  been  done  to  increase  the  mechanical  effi- 
ciency of  the  trucks  or  the  motor.  The  first  important  im- 
provement made  in  the  Beach  car  was  the  introduction  of  the 
differential  axle.  This  device  permits  the  wheels  to  run  in- 
dependently, and  cuts  down  the  current  consumption  very  ma- 
terially, especially  on  tracks  with  many  curves.  The  super- 
structure of  the  car  was  lightened,  while  the  underbody  was 
made  as  heavy  or  heavier  proportionally  than  that  of  standard 
cars.  Instead  of  chilled  cast-iron  wheels  weighing  500  pounds 
or  more,  manganese  steel  wheels  weighing  only  125  pounds  were 
used.  Instead  of  a  three-to-one  gear  reduction  motor  a  six-to- 
one  reduction  chain  drive  motor  was  used,  thus  reducing  mo- 
tor weight  and  increasing  efficiency  of  drive.  By  these  and 
other  improvements  made  in  an  endeavor  to  fit  the  storage  bat- 
tery proposition  to  street  cars  a  considerable  improvement  in 
mechanical  efficiency  has  been  brought  about,  and  the  current 
consumption  has  been  cut  down  to  70  watts  per  ton-mile,  with 
possibilities  remaining  for  further  reduction. 

Under  these  conditions  the  proposition  of  using  storage  bat- 
teries assumes  a  different  aspect,  although  it  must  also  be 
conceded  that  if  the  same  improvements  are  introduced  in 
cars  using  current  from  a  central  station  directly,  they  too 
will  prove  much  cheaper  to  run  than  at  present.  It  should  be 
understood,  however,  that  while  the  lighter  construction  can 
be  profitably  used  for  underground  conduit  system,  it  could 
not  be  used  so  successfully  for  trolley  systems  taking  power 
from  an  overhead  wire,  as  then  a  stronger  supei  structure  is 
necessary  to  support  the  trolley  and  its  accompanying  mech- 
anism and  withstand  the  racMng  stresses.  Whatever  the  ulti- 
mate outcome  of  the  experiments  with  storage  battery  cars, 
much  credit  is  due  to  Mr.  Beach  for  inaugurating  the  improve- 
ments in  mechanical  efficiency  and  construction  which  have 
resulted  from  his  desire  to  utilize  the  Edison  storage  battery. 

*     •     • 

Another  large  ocean  liner  will  soon  be  built  by  the  Ham- 
burg-American Line  at  the  Vulcan  works  at  Stettin,  which 
will  rival,  if  not  exceed  In  size,  the  giant  White  Star  liners 
now  under  construction.  The  vessel  will  be  800  feet  long, 
with  a  dispkicement  of  from  45,000  to  50,000  tons  and  a  speed 
of   20  knots. 
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NATIONAL  METAL  TRADES  ASSOCIATION 
CONVENTION 

The  twelfth  annual  convention  of  the  National  Metal 
Trades  Association  was  held  at  the  Hotel  Astor,  New  York, 
April  13  and  14,  with  the  following  official  organization: 
Howard  P.  Eells,  Bucyrus  Co.,  president;  J.  H.  Schwacke, 
William  Sellers  &  Co.,  Inc.,  first  vice-president;  H.  W.  Hoyt, 
Great  Lakes  Engineering  Works,  second  vice-president; 
William  Lodge,  Lodge  &  Shipley  Machine  Tool  Co.,  treasurer; 
Robert  Wuest,  commissioner.  The  membership  numbers  738, 
there  having  been  a  net  gain  of  twenty  during  the  past  year. 
The  association  is  in  a  most  flourishing  condition,  and  its  in- 
fluence is  broadening  far  beyond  the  original  conception  of  its 
charter  members.  Originally  it  was  almost  purely  a  de- 
fensive organization  designed  to  resist  the  aggressions  of 
union  labor,  and  that  work  is  still  its  principal  function,  but 
now  the  policy  is  constructive  as  well  as  defensive. 

The  niombers  generally  have  recognized  the  great  need  for 


"The  Necessity  for  Continuation  Schools  to  Develop 
Higher  Intelligence,"  by  J.  Howard  Renshaw. 

"The  Manufacturer's  Point  of  View,"  by  Fred  A.  Geier. 

"The  Originator  of  the  School,"  by  B.  B.  Quillen. 

"The  Growth  of  the  Cooperative  System,"  by  Prof.  Herman 
Schneider. 

"Insurance  Against  Unemployment,"  by  John  L.  Griffiths. 

Prof.  W.  B.  Hunter  of  the  Fitchburg  High  School,  Fitch- 
burg,  Mass.,  described  the  "Fitchburg  Plan"  (see  Machixert, 
October,  190S,  August,  1909,  and  November,  1909),  which  is 
based  on  the  cooperative  engineering  school  and  shop  work 
course  originated  by  Prof.  Herman  Schneider  of  the  Univers- 
ity of  Cincinnati,  and  described  by  him  at  the  N.  M.  T.  A. 
convention  in  April,  190S.  This  plan  provides  for  high  school 
boys  what  the  Cincinnati  plan  provides  €or  its  engineering 
students. 

Dr.  Frank  B.  Dyer,  superintendent  of  schools,  Cincinnati, 
Ohio,  described  the  Cincinnati  continuation  school  work,  begun 
last  September.  This  plan  provides  for  the  education  of  reg- 
ular apprentices  in  the  Cincinnati  shops  without  loss  of  time 


Fig.  1.    Graduate  Apprentice   at  "Work  on  Milling 
Machijie,  Cincinnati  Milling  Machine  Co. 


Fig.  2.     Apprentice  at  Work  on  Engine  Lathe, 
Cincinnati  Milling  Machine  Co. 


Fig.  3.     Apprentice  Erecting  a  Shaper,  Steptoe 
Shaper  Co. 
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Fig.  4.     Apprentice  at  Work  on  Shaper.  Lodge  & 
Shipley  Machine  Too!  Co. 


Renahaw  Jig'Protractor  used  in 
Teaching  Geometry 


Application  of  the  Jig  Protractor 
Principle  to  Gear 
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Fig.  7.    Apprentice  Testing  Dovetail  Slide  with 
Hardened  Plugs  and  Micrometer 


Fig.  8.    Apprentice  making 
ot  Trigonometry 


Practical   Application 
to  Jig  Work 


Fig,  9,    Draftsman  Apprentice, 
E.  Greenwald  Co. 


industrial  education,  and  the  convention  reflected  the  com- 
mon desire  to  promote  it  in  the  papers  presented.  The  recog- 
nition of  the  employers'  responsibility  to  workmen  worn  out 
in  service  or  disabled  w-as  also  reflected  in  papers  on  old-age 
pensions  and  Insurance  against  unemployment.  The  pro- 
gram of  papers  following  was  one  of  the  best  ever  presented 
before  the  association,  comprising  the  subjects  of  industrial 
education,  compensation  of  workmen,  old-age  pensions,  lia- 
bility insurance,  shop  management,  cooperation,  etc.: 

"The  Old-Age  Pension  Problem  and  Its  Relation  to  the  In- 
dustries," by  M.  W.  Alexander. 

"The  Compensation  of  Workmen,"  by  H.  L.  Gantt. 

"The  Premium  System;  Some  of  its  Drawbacks,"  by  Carl 
G.  Barth. 

"Employers  Liability  Insurance,"  by  Miles  Dawson. 

"Modern  Method  of  Shop  Management,"  by  Frederick  A. 
Waldron. 

"The  Fitchburg  Plan  ot  Industrial  Education,"  by  W.  B. 
Hunter. 

"Cincinnati's  Continuation  School,"  by  Dr.  Frank  B.  Dyer. 


or  pay.  The  school  is  in  session  eight  hours  a  day,  four  and 
one-half  days  a  week  and  forty-eight  weeks  a  year.  The  boys 
attend  one-half  day  a  week  and  are  paid  regular  wages  for 
the  time  of  attendance.     Dr.  Dyer  said  in  part: 

"Some  years  ago  in  Cincinnati  we  opened  night  classes  for 
apprentices,"  said  Dr.  Dyer.  "Pattern  making  may  be  taken 
as  an  example.  We  advertised  a  course  for  apprentices  in 
every  shop  in  the  city.  There  were  fewer  than  thirty  re- 
sponses. The  attendance  was  irregular  and  capricious, 
though  the  teaching  was  excellent.  Though  the  courses  were 
continued  they  did  not  appeal  to  those  we  were  wanting.  The 
night  school  fills  a  need  with  older  workmen,  but  the  ap- 
prentice is  a  day-time  proposition.  He  must  come  regularly 
and  through  a  series  of  years.  The  employer  must  make  it 
w'orth  his  while  to  come,  and,  in  fact,  must  see  that  he  does 
come. 

"Some  of  the  progressive  manufacturers  of  our  city  for 
several  years  tried  to  cope  w'ith  the  problem  by  employing 
teachers  for  their  apprentices,  but  such  teachers  are  scarce, 
and  only  very  large  concerns  could  afford  it.  The  obstacles 
to  the  extensive  operation  of  such  a  plan  are  too  obvious  to 
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need  disi'iissioii.  The  only  nKency  that  is  adequate  to  cope 
with  the  situation  is  the  state,  and  the  state  will  cooperate 
when  it  undeistunds  that  it  is  the  great  Industrial  class  that 
Is  to  be  helped.  Kniployers  may  have  to  malie  sonic  slight 
sacrifloes.  They  may  have  to  concede  to  young  workmen  a 
little  time  for  their  intellectual  betternient.  but  in  the  end  it 
will  be  money  well  spent  as  an  Investment.  If  authority  is 
not  given  to  require  employers  to  send  their  apprentices  to 
receive  the  instruction  which  is  the  right  of  every  youth,  in 
a  democracy  at  least,  it  is  the  privilege  of  every  city  to  offer 
an  opportunity  to  such  youth  in  part-time  day  schools  as  well 
as  in  night  schools. 

"These  Ideas  ripened  In  the  minds  of  some  of  our  wisest 
Cincinnati  manufacturers,  and  thus  it  came  about  that  the 
Board  of  I'^ducation  of  Cincinnati  last  summer  proposed  to 
oITer  continuation  courses  for  api)rentices  in  any  trade,  and 
proceeded  to  open  a  school  for  machine  shop  apprentices  as 
soon  as  150  students  were  guaranteed.  More  than  200  stud- 
ents were  registered  by  eighteen  manufacturers,  and  the 
school  started  September  1.  A  man  was  placed  in  charge 
who  had  been  a  teacher,  a  practical  shop  man,  and  for  many 
years  an  instructor  ot  apprentices.  He  trained  his  own  assist- 
ant. The  average  attendance  has  been  ISO  per  week.  The 
boys  came  four  hours  per  w'eek,  a  new  squad  coming  each 
half  day.  The  employers  pay  them  for  their  time,  and  if 
they  do  not  show  up  at  school  they  are  reported  and  docked. 
The  school  runs  forty-eight  weeks  a  year,  eight  hours  a  day, 
four  and  a  half  days  a  week,  and  the  instructors  spend  two 
half  days  a  week,  besides,  visiting  the  boys  in  the  shops, 
talking  with  the  foreman  and  keeping  a  line  on  the  needs 
of  the  boys.  The  school  is  costing  the  board  about  $15  a 
year  per  boy. 

"The  course  of  study  is  arranged  to  cover  four  years.  The 
greatest  ditflculty  was  encountered  in  getting  the  boys  classi- 
fied correctly  and  placed  in  similar  groups.  While  this  was 
gradually  accomplished  with  the  assistance  of  the  foremen, 
it  is  still  necessary  to  do  considerable  individual  instruction, 
thus  requiring  an  assistant,  though  there  are  but  twenty 
boys  in  a  group.  The  course  taken  by  the  boys  is  not  nar- 
row, nor  it  is  without  cultural  elements.  It  includes  mathe- 
matics, mechanics,  drawing,  civics,  and  reading,  writing,  and 
spelling.  The  interesting  thing  about  it  is  that  every  study 
is  given  a  practical  coloring,  and  is  made  to  function  in  the 
shop  or  experience  of  the  boy.  The  boy  sees  the  purpose  of 
what  he  is  studying,  and  has  a  motive  in  mastering  every 
difficulty.  The  end  of  all  this  is  not,  as  some  suppose,  simply 
to  send  him  back  next  day,  able  to  turn  out  more  and  better 
work;  it  is  to  awaken  his  dormant  powers  and  make  .him 
alert,  thoughtful,  original,  and  competent. 

"These  mental  exercises  relieve  him  of  the  monotony  of 
shop  routine.  As  he  learns  of  the  great  industry  in  which  he 
is  engaged,  and  of  its  captains  and  inventors,  and  as  he  dis- 
cusses its  relations  with  other  occupations  and  with  human 
life,  his  interest  in  his  work  increases,  and  he  comes  into 
sympathy  with  the  great  body  of  the  world's  workers.  As  he 
learns  to  find  new  problems  in  his  shop  experience,  and  ap- 
plies his  knowledge  to  them,  his  work  becomes  transformed 
into  a  fascinating  art.  He  ceases  to  be  a  mere  hand,  and 
aspires  to  be  a  free  master  of  an  honorable  craft. 

"A  great  many  expert  educators  from  different  parts  of 
the  world  have  visited  the  school  and  examined  carefully  into 
the  course  and  the  methods  of  instruction  and  have  ques- 
tioned the  boys  at  length.  They  pronounce  the  course  as  one 
of  the  most  significant  efforts  yet  made  to  adapt  education  to 
vocation,  and  the  method  used  as  representing  the  most  ad- 
vanced pedagogical  views. 

"We  think  so  much  of  the  plan  in  Cincinnati  that  the 
Board  of  Education  has  offered  to  open  a  continuation  school 
for  any  other  classes  of  apprentices  that  may  be  sent,  and 
also  for  young  saleswomen  in  stores,  or  girls  working  in 
trades.  A  bill  is  now  before  the  Ohio  State  Legislature  em- 
powering boards  of  education  to  require  the  attendance  of  all 
youth  under  16  at  part-time  continuation  schools.  If  I  had 
the  determining  of  it,  there  would  be  a  law  requiring  the  at- 
tendance of  all  apprentices  through  their  apprenticeship. 
Such  schools  will  do  much  to  elevate  the  standard  of  work, 
the  degree  of  Intelligence,  and  the  moral  character  of  young 
workers,  and  will  lift  them  in  the  scale  of  living  so  that  they 
may  be  what  they  should  be — the  strengtli  of  our  nation  and 
the  envy  of  the  world." 

J.  Howard  Renshaw,  the  originator  of  the  jig  sheet  system 
of  mathematical  instruction  for  apprentices,  and  Dr.  Dyer's 
assistant,  illustrated,  with  a  large  number  of  lantern  slides, 
typical  apprentice  classes  sent  from  the  Cincinnati  shops,  and 
boys  at  work  (see  Figs.  1  to  9,  inclusive) ;  also  jig  sheets  used 
in  teaching  geometry,  trigonometry,  analysis  of  machines,  etc. 

J.  H.  Schwacke,  of  the  William  Sellers  &  Co.,  Inc.,  was 
elected  president  of  the  association  for  the  coming  year;  F. 
C.  Caldwell,  of  the  H.  W.  Caldwell  &  Son  Co.,  first  vice-presi- 
dent; Paul  B.  Kendig,  of  the  Seneca  Falls  Mfg.  Co.,  second 
vice-president;  H.  V.  Eells,  of  the  Bucyrus  Co.,  treasurer.  The 
commissioner  is  Robert  Wuest,  New  England  Building,  Cleve- 
land, Ohio. 


PERSONALS 

F.  X.  Cleary  has  been  appointed  advertising  manager  of  the 
Western  Electric  Co.,  4G3  West  St.,  New  'Vork. 

Harry  F.  Mesouer  has  been  promoted  to  the  position  ot  sup- 
erintendent of  the  Grant  Automobile  Co.,  Orange,  Mass. 

W.  F.  Hittle,  who  for  the  past  four  years  has  been  in  charge 
of  the  machine  department  of  the  Dayton  Motor  Car  Co.,  has 
resigned. 

B.  D.  Jackson,  for  the  past  five  years  with  Walter  II.  Fost(.i' 
Co.,  50  Church  St.,  New  York,  is  now  with  the  Modern  Tool 
Co.,  Erie,  Pa. 

W.  C.  Wilcox  has  been  appointed  manager  of  the  Chicago 
branch  store  of  the  Reeves  Pulley  Co.  to  succeed  Mr.  E.  O. 
Winterowd,  resigned. 

Louis  I.  Howard  has  resigned  from  a  position  with  the 
Lamb  Knitting  Co.,  Chlcopoe  Falls,  Mass.,  to  become  manager 
and  treasurer  of  the  National  Scale  Co.  of  the  same  city. 

Walter  M.  McFarland,  acting  vice-president  of  the  Westing- 
house  Electric  &  Mfg.  Co.,  Pittsburg,  Pa.,  has  resigned  to  take 
an  official  position  with  the  Babcoclt-Wilcox  Co.,  New  York. 

H.  C.  Fay,  foreman  of  the  chucking,  punching  and  shaving 
department  of  the  Remington  Arms  Co.,  Ilion,  N.  Y.,  has  been 
appointed  to  succeed  Mr.  A.  C.  Brown  in  the  tool  and  gage  de- 
partment. 

Henry  T.  Merriam,  manager  and  engineer  of  the  R.  P. 
Hawkins  Iron  Works,  Springfield,  Mass.,  has  resigned  the 
position  to  assume  the  management  of  the  Grip  Coupling  Co., 
Ware,  Mass. 

Matthew  Harrison  has  resigned  the  position  of  superintend- 
ent of  the  Grout  Automobile  Co.,  Orange,  Mass.,  to  become 
assistant  superintendent  of  the  Stevens-Duryea  Automobile 
Co.  at  Chicopee  Falls,  Mass. 

George  E.  Tiffany,  foreman  of  the  drop  forge  and  die  sink- 
ing department  of  the  Remington  Arms  Co.,  Ilion,  N.  Y.,  will 
assume  charge  of  the  chucking,  punching  and  shaving  depart- 
ment, succeeding  Mr.  H.  C.  Fay. 

Benjamin  K.  Hough  has  been  appointed  Boston  sales  man- 
ager of  the  Wisconsin  Engine  Co.,  Corliss,  Wis.,  with  ofllces 
in  the  Oliver  Building,  Boston.  Mr.  Hough  will  represent  the 
company  in  the  New  England  states. 

E.  G.  Matter,  who  has  been  with  the  National-Acme  Mfg. 
Co.,  Cleveland,  Ohio,  in  the  Ohio  and  Chicago  territory  for  the 
past  five  years,  has  been  put  in  charge  of  the  newly-opened 
Detroit  office  at  1222  Majestic  Building. 

C.  A.  Nourse,  for  the  past  three  years  with  the  Alden  Samp- 
son Mfg.  Company,  Pittsfield,  Mass.,  as  superintendent,  has 
resigned  to  take  a  position  with  the  American  La  France  Fire 
Engine  Co.,  Elmira,  N.  Y.,  as  machine  shop  foreman. 

Alfred  C.  Brown,  for  the  past  four  and  one-half  years  fore- 
man of  the  tool  and  gage  department  of  the  Remington  Arms 
Co.,  Ilion,  N.  Y.,  has  resigned  to  take  a  position  as  superin- 
tendent with  the  Denver  Rock  Drill  &  Machinery  Co.,  Denver, 
Col. 

George  S.  Perkins,  Springfield,  Mass.,  who  for  the  past  four 
years  has  been  draftsman  for  the  Fisk  Rubber  Co.,  Chicopee 
Falls,  Mass.,  designing  molds  and  special  machinery,  has  re- 
signed to  take  a  position  in  the  drafting  department  of  the 
Confectioners'  Macninery  &  Mfg.  Co.,  Springfield,  Mass. 

J.  A.  Brown,  who  has  been  employed  in  the  ordnance  depart- 
ment as  mechanical  engineer  and  as  chief  draftsman,  and  for 
the  past  five  years  as  constructing  engineer,  at  the  Prankford 
Arsenal,  Prankford,  Pa.,  has  resigned  to  engage  in  private 
practice.  Mr.  Brown  will  also  represent  several  well-known 
manufacturers  of  machine  shop  equipment. 

Morgan  K.  Barnum,  who  was  recently  appointed  superin- 
tendent of  motive  power,  for  the  Illinois  Central  R.  R.,  is 
a  graduate  of  Syracuse  University.  He  began  his  railway 
career  as  a  machinist  apprentice  with  the  Erie  R.  R.  Mr. 
Barnum  will  have  charge  of  the  entire  mechanical  depart- 
ment of  the  Illinois  Central  R.  R. 

P.  Mueller,  partner  of  A.  Engelman  &  Cie,  Liege,  Belgium, 
is  in  the  United  States  on  a  business  trip.  He  will  call  upon 
manufacturers  of  machine  tools  and  accessories  in  order  to 
learn  of  new  inventions  and  improvements  and  to  make  con- 
tracts for  representation  abroad.  His  address  while  in  the 
United  States  will  be  the  Waldorf-Astoria  Hotel,  New  York. 

Jonah  E.  Titus,  an  employe  of  the  New  Home  Sewing  Ma- 
chine Co.,  Orange,  Mass.,  for  forty-three  years,  over  thirty- 
five  of  which  were  spent  as  foreman,  recently  resigned  on 
account  of  continued  ill  health,  his  resignation  to  take  effect 
on  his  sixty-fifth  birthday.  Mr.  Titus  had  more  men  under 
his  supervision  than  any  other  department  foreman  in  the 
building.        . 

James  Cordner  has  resigned  the  position  of  general  fore- 
man at  the  Stevens-Duryea  automobile  factory,  Chicopee 
Palls,  Mass.,  to  become  general  foreman  of  the  Locomobile 
Co.  in  Bridgeport,  Conn.  Mr.  Cordner  was  tendered  a  fare- 
well banquet  at  the  Haynes  Hotel,  Springfield,  by  about  sixty- 
five  of  his  associates  and  was  presented  with  a  full  jewelled 
gold  watch  suitably  engraved. 


784 


MACHINERY 


May,  1910 


The  personal  in  the  March  number  of  Machinery  stating 
that  Frank  A.  Foster  had  sailed  to  China  as  representative  of 
the  American  Locomotive  Co.  in  Tientsin  was  erroneous  as 
regards  his  connection  with  that  company.  Mr.  Foster  held 
a  position  with  the  American  Locomotive  Co.  in  Providence, 
R.  L,  but  went  to  China  to  talie  another  position  in  which  he 
will  have  considerable  to  do  with  the  machinery  and  mechani- 
cal part  of  railway  work. 

Charles  H.  Norton  of  the  Norton  Grinding  Co.  was  recently 
elected  president  of  the  Worcester  Mechanics  Association,  Wor- 
cester, Mass.  For  several  years  Mr.  Norton  has  been  promi- 
nent in  this  association,  which  was  formed  about  the  middle 
of  the  last  century  by  those  interested  in  mechanical  trades 
as  a  means  of  mutual  improvement.  This  association  owns 
its  own  building,  library,  etc.,  and  by  means  of  its  activities 
has  done  much  to  develop  the  industries  of  Worcester. 

*  •     • 
OBITUARIES 

Eugene  Stuart  Bristol,  president  of  the  New  Haven  Mfg. 
Co.,  New  Haven,  Conn,,  died  April  2,  in  his  sixty-seventh  year. 

David  A.  Jones  died  at  Springfield,  Mass.,  April  4,  aged 
eighty-five.  Mr.  Jones  had  been  employed  by  the  United  States 
Government  for  more  than  fifty  years,  working  at  Windsor, 
Vt.,  and  Springfield,  Mass.  He  gave  up  work  at  the  United 
States  Armory  at  Springfield,  Mass.,  about  a  year  and  a  half 
ago. 

Lucien  F.  Bruce,  for  more  than  fifty  years  an  employe  of 
the  United  States  Armory,  Springfield,  Mass.,  died  at  his  home 
March  13,  aged  seventy-six  years.  Mr.  Bruce  had  been  assist- 
ant foreman,  and  was  the  inventor  of  many  improvements  on 
guns  and  machinery  for  making  them,  the  most  important 
of  which  was  a  mechanism  for  feeding  cartridges  in  the 
Gatling  gun.  He  was  an  expert  engraver  on  metal.  Mr. 
Bruce  had  charge  of  the  government  armory  exhibit  at  the 
Centennial  Exposition  at  Philadelphia,  Pa.,  in  1876. 

*  *     * 
COMING  EVENTS 

May  4-5. — Annual  meeting  of  the  Iron  and  Steel  Institute  at  the 
Institution  of  Civil  Engineers,  London.  G.  C.  Lloyd,  secretary,  28 
Victoria   St.,  London. 

May  10-13. — Seventeenth  annual  convention  of  the  Air  Brake  Asso- 
ciation, Indianapolis,  Ind.,  Dennisson  Hotel,  headquarters.  An  inter- 
esting program  has  been  prepared  on  air  brake  construction,  air 
pumping,  piping  inspection  and  cleaning,  triple  valves  and  brake 
cylinders,  recommended  practice,  etc.  F.  M.  Nellis,  secretary,  53 
State  St.,  Boston,  Mass. 

May  11-13. — Joint  convention  of  the  American  Supply  and  Ma- 
chinery Manufacturers'  .Association  and  the  National  Supply  and  Ma- 
chinery Dealers'  Association  at  Atlantic  City,  N.  J.  F.  D.  Mitchell. 
309  Broadway,  New  York,  secretary-treasurer,  American  Supply  and 
Machinery  Manufacturers'   Association. 

May  16-18. — Fifteenth  annual  convention  of  the  National  Associa- 
tion of  Manufacturers,  Waldorf-Astoria  Hotel,  New  York.  George  S. 
Budinot,  secretary.  170  Broadway,  New  York. 

May  24-25. — Spring  convention  of  the  National  Machine  Tool  Build- 
ers' ABSociation  at  Rochester,  N.  Y.,  Hotel  Seneca,  headquarters. 
Charles  E.  Hildreth,  secretary,  Worcester,  Mass. 

May  31-June  3. — Spring  meeting  of  the  American  Societv  of  Mechan- 
ical Engineers,  Atlantic  City,  N.  J.  "     . 

June  1-4. — Second  annual  state  convention  of  Pennsylvania  cngi- 
mers,  for  the  furtherance  of  the  organization  of  the  Engineers  Society 
of  Pennsylvania,  Hall  of  Eepresentatives,  Harrisburg,  Pa.  Engineers 
Society  of  Pennsylvania,  Gilbert  Building,  Harrisburg,  Pa. 

June  6-10. — Convention  and  exhibition  of  the  Foundry  and  Manu- 
facturers' Supply  Association,  Detroit,  Mich.  C.  E.  Hoyt,  secretary, 
Lewis  institute,  Chicago.  111.  Cadillac  Hotel,  Detroit,  headquarters 
of  the  association  convention  week. 

June  7-9. — Convention  of  the  American  Foundrymen's  Association 
and  American  Brass  Founders'  -Association,  Detroit,  Mich.  Head- 
quarters, Hotel  Ponchartrain.  Richard  Moldenke,  secretary,  Ameri- 
can Foundrymen's  Association,  Watchung.  N.  J.  W.  M.  Corse,  secre- 
tary, .-imerlcan  Brass  Founders'  Association. 

June  13-16. — National  Gas  and  Gasoline  Engine  Trades  Association 
convention  at  Cincinnati,  Ohio,  Hotel  Sinton,  headquarters.  Albert 
Stritmatter,   secretary. 

June  15-17. — .\nnual  convention  Master  Car  Builders'  Association, 
Atlantic  City,  N.  J.  J.  W.  Taylor,  secretary.  Old  Colony  Building, 
Chicago,  111. 

June  20-22. — Annual  convention  of  the  American  Railwav  Master 
Mechanics'  Association,  Atlantic  City,  N.  J.  J.  W.  Tavlor.  secretary, 
Old  Colony  Building,  Chicago,  111. 

June  20-JuIy  6. — Detroit  Industrial  Exposition,  Detroit,  Mich.,  under 
the  auspices  of  the  Detroit  Board  of  Commerce  to  accelerate  the  city's 
industry  and  commerce.  The  exposition  grounds  will  be  on  the  Detroit 
River  where  a  large  exposition  building  is  being  erected  to  be  used  in 
conjunction  with  the  Wayne  Pavilion.  W.  G.  Rose,  manager,  Detroit 
Board  of  Commerce,  Detroit,  Mich. 

July  20-29. — .Joint  meeting  of  the  American  Society  of  Mechanical 
Engineers  and  the  British  Institute  of  Mechanical  Engineers  in  Bir- 
mingham and  London,  England. 

August  16-19. — Annual  convention  of  Traveling  Engineers  Associa- 
tion, Clifton  Hotel,  Niagara  Falls.  Canada.  Subjects  to  be  discussed 
are:  "i'uel  Economy,"  "Superheating,"  "Education  of  Firemen,"  "De- 
velopment o£  Air  Brake  Equipment,"  "Locomotive  Lubrication  "  and 
"New  Valve  Gears."  W.  A.  Thompson,  secretary,  N.  Y.  C.  Car  Shops, 
East  Buffalo,  New  York. 

NEW  BOOKS  AND  PAMPHLETS 

The  Beloit  College  Bllletis.  Catalogue  for  1909-1010.  152  pages, 
5%  x7V4  inches.     Published  by  the  Beloit  College,  Beloit,  Wis. 

Columbia  Uxiveesity  Bulletix  of  Information.  Announcements  of 
summer  sessions,  1910.  90  pages,  6x9  inches.  Published  hv  the 
Columbia  University,  New  York  City. 

The  WEATHEtiiNG  OF  CoAL.  By  S.  W.  Parr  and  W.  F.  Wheeler. 
Bulletin  No.  38.  43  pages,  6x9  inches.  Published  by  the  Uni- 
versity   of   Illinois   Engineering   Experiment    Station.    Urbana,    111. 


Bulletin-  of  the  Massachdsetts  Institute  of  Technology.  An- 
nouncements of  summer  courses.  1910.  20  pages,  6x9  inches. 
Published  by  the  Massachusetts  Institute  of  Technology,  Boston, 
ilass. 

Bulletin  of  the  University  op  New  Mexico.  Catalogue  for  1909- 
1910,  and  announcements  for  1910-1911.  136  pages,  5%x7% 
inches.  Published  by  the  University  of  New  Mexico,  Albuquerque, 
New  Mexico. 

Unit  Coal  and  the  Composition  of  Coal  Ash.  By  S.  W.  Parr  and 
W.  F.  Wheeler.  Bulletin  No.  37.  67  pages.  6x9  inches.  Pub- 
lished by  the  University  of  Illinois  Engineering  Experiment  Station, 
Urbana,   111. 

The    Pennsylvania    Railroad   and    the  Farmer.     The    Creating    of 

Traffic    through    the    Cooperation    of  Farmer    and    Railroad.       14 

pages,    5%x7^4    inches.      Published  by    the    Pennsylvania    Rail- 
road, Philadelphia,  Pa. 

Bulletins  of  Revenues  and  Expenses  of  Steam  Roads  in  the 
United  States.  Nos.  8,  9.  10  and  11,  covering  the  months 
September-December,  1909.  Prepared  by  the  Bureau  of  Statis- 
tics and  Accounts,  and  published  by  the  Interstate  Commerce 
Commission,  Washington,  D.  C. 

Engineering  Index  Annual.  471  pages,  6%x9%  inches.  Published 
by  the  Engineering  Magazine,  New  York  and  London.  Price,  $2. 
.This  well-known  publication  tills  an  established  place  in  the  refer- 
ence library  of  the  engineer.  It  is  compiled  from  the  monthly  indexes 
of  periodical  literature  in  the  Engineering  Magazine,  and  gives  the 
title,  a  brief  statement  of  the  contents  of  the  article,  the  approximate 
number  of  words  in  the  article,  and  the  name  and  date  of  the  publi- 
cation in  which  it  appeared.  The  subjects  covered  include  civil,  elec- 
trical and  mechanical  engineering,  mining  and  metallurgy,  railway 
engineering,  marine  and  naval  engineering,  street  and  electric  rail- 
wa.vs,  and  industrial  economy.  The  usefulness  of  the  new  and  simpler 
method  of  classification  adopted  hfs  been  proved  by  the  extraordinary 
demand  for  last  year's  annual  as  compared  with  that  of  previous 
years. 

Engineering  Thermodynamics.  By  C.  F.  Hirschfeld.  157  pages,  3% 
X  6  inches.  22  illustrations.  Published  by  the  D.  \'an  Nostrand 
Co..  New  Y'ork  City.  Price  $0.50. 
This  book,  which  is  how  in  its  second  revised  edition,  is  one  of  the 
numbers  in  the  Van  Nostrand  science  series.  The  author,  who  is 
assistant  professor  of  power  engineering  at  the  Cornell  University, 
has  treated  the  important  subject  of  thermodynamics  as  applied  to  en- 
gineering in  nine  short  and  concise  chapters  on  Heat,  Gases,  Entropy, 
Cycles,  Flow  of  Gases.  Vapors,  Expansions  and  Compressions  of  Va- 
pors, Vapor  Cycles,  and  Flow  of  Vapor.  The  science  of  thermody- 
namics is  based  upon  a  few  fundamental  principles.  The  difficulties 
met  with  in  the  study  of  thermodynamics  are  usually  due  to  the 
fact  that  the  average  student  in  his  first  attempts  to  obtain  a  work- 
ing knowledge  of  this  science  fails  to  thoroughly  observe  and  fix 
these  fundamental  principles  in  his  mind,  and  build  up  a  super- 
structure on  this  basis.  In  the  present  book  the  author  has  pre- 
sented the  subject  in  such  a  manner  that  the  underlying  principles 
may  be  clearly  recognized.  The  study  of  this  book  will  enable  the 
engineering  student  to  more  easily  follow  the  generalized  and  com- 
plicated cases  considered  in  larger  standard  works  on  the  same 
subject. 

Practice  and  Theory  of  the   Injector.     By   Strickland   L.   Kneass. 

175    pages,    6x9    inches.      53    illustrations.      Published    by   John 

Wiley  &  Sons,  New  York  City.  Price,  $1.50. 
This  book,  now  in  its  third  revised  edition,  has  been  prepared  with 
a  view  of  presenting  solutions  of  some  of  the  more  interesting  prob- 
lems met  with  in  injector  practice,  and  of  describing  in  detail  the 
functions  of  the  different  parts.  Complex  formulas  have  been  avoided 
in  the  mathematical  discussion ;  the  treatment,  in  general,  is  direct  and 
simple,  and  is  based  on  carefully  conducted  laboratory  tests.  The 
third  edition  has  been  improved  by  including  an  additional  chapter 
on  the  requirements  of  modern  railroad  practice.  This  chapter  has 
been  made  necessary  by  the  marked  changes  in  the  construction  of 
locomotives  during  the  last  few  years,  which  changes  have  reacted 
upon  the  method  of  feeding  boilers  and  upon  the  injector  design. 
The  book  treats  of  the  early  history  of  the  injector  and  its  develop- 
ment and  describes  the  important  parts  of  the  device :  detailed  at- 
tention is  then  given  to  the  delivery  tube,  the  combining  tube  and 
the  steam  nozzle,  and  complete  reference  is  made  to  the  action  of  the 
injector.  One  chapter  is  devoted  to  the  application  of  the  injector  iu 
American  and  foreign  practice,  and  another  to  the  determination  of 
sizes,  based  upon  practical  tests.  The  methods  of  feeding  locomotive 
boilers,  as  already  mentioned,  ha%-e  been  touched  upon,  and  the 
subjects  of  feed  water  heating,  efficient  feeding,  scale-bearing  water, 
check  valves,  etc.,  have  been  given  some  attention.  Owing  to  the  lack 
of  books  upon  this  subject  which  have  been  based  directly  upon  ex- 
perimental research,  this  book  should  be  of  especial  interest  to 
steam  engineers  who  are  interested  in  the  practice  and  theory  of 
injectors. 

.\pplied   Mechanics.      By    David    .\llan    Low.      551    pages,    5%xSM! 

inches.      850  illustrations.     Published  by   Longmans,  Green  &  Co., 

London  and  New  Y'ork.  Price,  $2.75. 
This  book  includes  a  treatise  on  the  strength  and  elasticity  of 
materials,  the  theory  and  design  of  structures,  the  theory  of  ma- 
chines and  hydraulics,  and  is  especially  intended  as  a  text-book  for 
engineering  students.  The  author,  who  is  professor  of  engineering  at 
the  East  London  College  of  the  University  of  London,  England,  has 
given  particular  attention  to  the  matter  of  exercises,  of  which  not 
less  than  780  are  given.  600  of  them  being  original.  The  remaining 
180  exercises  have  been  selected  with  great  care  from  the  examination 
papers  of  various  examining  bodies.  The  answers  to  these  exercises  are 
given  at  the  end  of  the  book  and  will  be  useful  to  students  who 
study  at  home  without  the  aid  of  a  teacher.  The  subject  matter  is 
as  clear  and  concise  as  is  possible  in  a  work  of  this  kind,  and  covers  a 
wide  field.  It  pre-supposes,  however,  a  considerable  knowledge  of 
mathematics,  as  calculus  is  freely  used  in  the  demonstrations  and 
examples  whenever  necessary.  The  scope  of  the  work  is  best  indicated 
by  a  general  review  of  the  contents.  The  book  opens  with  a  pre- 
liminary chapter  reviewing  the  most  fundamental  mathematical  for- 
mulas, then  deals  w'ith  motion,  force,  work  and  energy,  the  polygon  of 
forces,  moments,  stresses,  beams  and  bending  ;  the  deflection  of  beams,  | 
columns  and  struts  :  testing  materials,  stress  diagrams,  design  of  roofs,  i 
plate  girders,  braced  girders,  etc. ;  acceleration,  velocity  diagrams,  pis- 
ton and  crank  effort  diagrams,  governors,  brakes  and  dynamometers; 
belt,  rope  and  chain  drives ;  gearing  and  balancing.  Several  miscel-  ' 
laneous  mechanisms  are  also  treated  in  a  chapter  by  themselves,  and' 
considerable  attention  has  also  been  given  to  friction  and  lubrica- 
tion. The  book  is  concluded  with  five  chapters  on  hydrostatics,  hy- 
draulics, water  wheels,  turbines,  pumps,  and  some  other  hydraulic  pres- 
sure machines.  On  account  of  its  highly  technical  nature  and  its  ex- 
ceedingly thorough  treatment  of  the  subjects  involved,  it  is  recom- 
mended rather  to  the  student  who  wants  to  make  a  thorough  and 
fundamental  study  of  the  subjects  than  to  persons  who  would  use 
it  merely   for  occasional   reference. 
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LIMITATIONS    OF    THE    COMMON    THEORY    OF    FLEXURE 


THE  DESIGN  OF  CURVED  MACHINE  MEMBERS  UNDER  ECCENTRIC  LOAD 

By   JOHN    S.    MYERS 


THE  article  in  tho  December  muiil)er  of  MACiiiNiniV  on 
"The  Design  of  Curved  Macliine  Members  Under  Ec- 
centric Load,"  as  well  as  the  original  paper  and  the 
discussion  in  the  Journal  of  the  American  Society  of  Me- 
chanical Etiginecrs.  opens  up  an  interesting  subject  to  de- 
signers ■  and  draftsmen.  The  article  referred  to  shows  a 
remarkably  close  agreement  between  the  results  of  the 
tests  cited  and  the  stress  at  the  elastic  limit  as  calculated  by 
the  formula  of  Messrs.  Andrews  and  Pearson;    however,  the 


It  is  unfortunate  that  so  many  deslKuers  do  not  svc.m  to 
thoroughly  understand  the  limitations  of  the  common  theory 
of  flexure,  and  persist  in  applying  it  beyond  its  obviously  in- 
tended range  of  application.  It  cannot  be  too  strongly  empha- 
sized that  the  common  theory  of  flexure  must  be  limited  to 
stresses  within  the  elastic  limit,  and  that  factors  of  safety 
for  such  parts  do  not  show  true  ratios  between  the  load  at 
which  ultimate  failure  would  occur  and  the  working  load,  as 
would  be  the  case  in  simple  tension   members.     For  flexure. 
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Fig.  1.    Composite  Beam  for  Illustrating  tile  Influence  of  Horizontal  Shear  on  the  Distribution  of  Stresses  over  the  Section 


readers  of  Machineky  will  undoubtedly  welcome  further  dis- 
cussion of  this  and  kindred  subjects. 

Stress  Proportional  to  Strain 

All  analysis  for  the  supporting  power  of  members  subjected 

to  flexure  is  based   upon  Hooko's  law  of  the   proportionality 

of  stress  to  strain,  and   hence   is  applicable  only  within  the 

elastic  limit,  which  "limit"  is  not  always  sharply  defined.     In 


we  should  consider  a  factor  with  regard  to  the  elastic  limit  in- 
stead of  with  regard  to  the  ultimate  strength  of  the  material. 

Effect  of  Horizontal  Shear  on  the  Distribution  of  Stresses 

The  common  theory  of  flexure  assumes  that  a  section  which 

is  plane  before  flexure  remains  plane  after  flexure.    While  this 

may  be  practically  true  for  beams  with  a  span  comparatively 

great  in  proportion  to  the  depth,  it  does  not  necessarily  hold 


FiK.  2.     Illustratlona  showing  that  the  Curvature  of  tho  Gravity  Axis  does  not  bear  a  Direct  Relation  to  the  Flange  Curvature 


fact,  there  exists  no  method  of  analysis  whereby  ultimate  or 
breaking  loads  may  bi'  calculated  for  such  members,  and  if  it 
be  desired  to  proportion  such  parts  by  basing  the  working 
load  ujion  the  breaking  load,  which  is  the  usual  conception  of 
the  significance  of  the  factor  of  safety,  It  can  only  be  accom- 
l)li8hed  by  empirical  formulas  based  upon  tests  of  the  ultimate 
strength  of  parts  siruilai-  in  form,  of  the  same  material  and 
similarly  loaded. 

•  .\<1iIi-'KH:     2Ar,(t  Alimmil   .SI,,   riillii(li>l|)liia.    I'n. 


tru(>  for  short  beams  heavily  loaded.  For  this  reason  it  is 
not  uncommon  to  find  in  bridge  siiecifications  an  allowable 
fiber  stress  in  pins  about  50  per  cent  higher  than  that  in  ten- 
sion members.  One  of  the  prime  reasons  for  this  will  be 
found  in  the  deformation  due  to  shear  parallel  to  the  neutral 
axis.  To  give  an  elementary  explanation  of  what  is  meant, 
pick  up  this  magazine  by  grasping  it  at  the  back  in  one  hand 
and  attempt  to  hold  it  in  a  horizontal  iilane.  It  is  found  lo 
be  quite  flexible— will   not  remnin   lUU   wlu'ii  so  siipiiorted,  be-. 
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cause  the  leaves  are  free  to  slide  laterally  upon  each  other; 
but  if  mucilage  be  applied  to  each  leaf,  and  the  whole  thus 
united  together,  it  would  become  quite  as  strong  as  a  beam, 
and  would  be  able  to  sustain  considerable  load. 

A  bundle  of  fibers  such  as  a  rope  or  a  layer  of  leaves  in 
an  unbound  book  does  not  constitute  a  beam,  because  in 
neither  case  does  there  exist  capacity  for  resisting  shear 
parallel  to  the  neutral  plane.  In  any  beam  sustaining  a  verti- 
cal shear  there  exists  also  a  shearing  stress  on  all  planes 
parallel  to  the  neutral  plane,  this  horizontal  shear  being  zero 
at  the  extreme  fibers  and  a  maximum  at  the  neutral  axis; 
without  such  a  horizontal  shear  there  can  exist  no  differ- 
ence of  tensile  or  compressive  stress  in  successive  layers  of 
the  material.  (For  a  discussion  of  the  intensity  of  this  shear, 
based  upon  the  common  theory  of  flexure,  see  "Applied  Me- 
chanics," by  Gaetano  Lanza,  pages  319  to  321. ) 

Any  stress,  be  it  tension,  compression  or  shear,  always  pro- 
duces a  corresponding  strain  or  deformation;  consequently 
this  horizontal  shear  is  accompanied  by  a  sliding  of  the  "fib- 
ers" upon  each  other,  and  if  this  action  were  pronounced,  it 
would  completely  demoralize  the  analysis  for  the  extreme 
fiber  stress  as  based  upon  the  assumptions  of  the  common 
theory  of  flexure. 

To  Illustrate  the  foregoing,  let  Fig.  1  represent  a  cantilever 
of  composite  structure  in  which  the  layers  S  are  of  steel  and 
the  layers  R  of  India  rubber.  Assume  that  the  layers  of  rub- 
ber are  not  attached  in  any  way  to  the  layers  of  steel,  and 
neglect  any  friction  which  may  exist  between  them.  The  dis- 
tribution of  stress  over  the  five  layers  of  steel  at  any  cross- 
section  is  then  as  indicated  at  E.  and  with  five  layers  as 
shown,  the  extreme  fiber  stress   in  any   lever  at  section   yy, 

6117 
for  these  conditions,  is  f  ^  .  and,  if  JV  =  number  of 


layers  of  steel,  / 


6Wl 


NM- 


obf- 


-,  or  the  supporting  power  is  W  = 


Gl 


Now  if  h  =  height  of  section,  and  the  thickness  of 


h                         fbh= 
the  layers  7?  be  negligible,  then  t  =  — ,  and  ^V  = ,  or 

with  a  given  height  of  section  the  supporting  power  varies 
inversely  with  the  number  of  layers  and  if  the  number  of 
layers  were  infinite,  corresponding  to  an  inlinitesimal  thick- 
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Fig  3.  Beam  -with  Portion  of  the  Span  subjected  to  neither  Vertical  nor 
Horizontal  Shear.  The  Stress  in  this  Section,  however,  is  built  up  at  Sections 
where  there  is  such  Shear 

ness,  the  supporting  power  would  be  zero.  The  precise  mean- 
ing of  this  is  that  a  bundle  of  fibers  does  not  constitute  a 
beam. 

Now  assume  that  the  layers  of  rubber  R  are  firmly  cemented 
to  the  layers  of  steel  S,  and  that  the  rubber  is  absolutely 
rigid  as  regards  shear  in  the  horizontal  plane  but  so  elastic 
in  tension  or  compression,  when  compared  to  the  steel,  as  to 
be  entirely  negligible  in  this  respect.  Then  any  section,  such 
as  2/,j/i,  which  was  plane  before  flexure,  would  remain  plane 
after  flexure,  shifting  to  position  y^y^,  under  action  of  the  load 


\V.  This  is  one  of  the  assumptions  upon  which  the  common 
theory  of  flexure  is  based,  and  for  the  case  of  the  composite 
beam  under  consideration  the  distribution  of  the  stress  over 
the  section  would  be  as  indicated  at  F.  The  assumption 
that  the  layers  of  rubber  R  are  absolutely  inflexible  as  re- 
gards horizontal  shear  is,  however,  obviously  an  assumption 
which  cannot  exist  in  fact,  for  in  an  actual  beam  of  this 
nature  the  rubber  would  distort  under  this  shearing  action, 
and  a  section  such  as  2/31/3,  which  was  plane  before  flexure, 
would  not  be  plane  after  flexure,  but  would  assume  some  posi- 
tion such  as  3/,2/i.  and  the  stress  in  successive  layers  of  the 
steel  would  not  vary  directly  as  the  distance  from  the  neutral 
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Fig.  4,    The  Mechanical  Designer's  Method  of  Constructing  a  Bracket 


Fig.  5. 


The  Structural  Designer's  Method  of  Constructing  a  Bracket.    This 
Bracket  is  more  Correct  in  Principle  than  that  in  Fig.  4 


plane.  The  distribution  of  stress  over  the  section  would  then 
be  somewhat  as  indicated  at  G.  If  /h  =  the  stress  at  the  ex- 
treme fiber,  and  /x  =  the  stress  on  any  fiber  located  at  a  dis- 
tance X  from  the  neutral  plane,  it  is  then  obvious  that  the 
stress  /  X  is  made  up  of  two  parts:  first  a  stress  /t,  which 
varies  directly  as  the  distance  from  the  neutral  plane;  and 
second,  a  stress  />,  which  is  such  as  to  cause  a  sliding  of  one 
layer  upon  another  sufficient  to  transmit  the  horizontal  shear. 

Then  /^  ^  /i  -f  /«  in  which  /,  := while  /,  is  a  function 

e 
of  several  quantities,  the  precise  mathematical  relation  of 
which  has  not  as  yet,  so  far  as  is  known  to  the  writer,  been 
deduced.  It  can  be  stated,  however,  that  the  greater  the 
vertical  shear  as  compared  to  the  bending  moment,  the 
greater  the  depth  of  section  compared  to  Its  breadth,  the 
greater  the  coefficient  of  elasticity  for  tension  and  compres- 
sion as  compared  to  the  coefficient  of  elasticity  for  shear,  and 
the  smaller  the  value  of  r,  the  greater  will  /s  be  in  compari- 
son to  /,  .  It  is  even  within  the  range  of  possibility  that 
for  exceptional  cases  the  maximum  fiber  stress  may  not  occur 
at  the  extreme  fibers  but  that  the  distribution  of  stress  over 
the  cross-section  of  the  member  may  be  as  indicated  by  the 
dotted  line  ABCD,  shown  at  G,  Fig.  1. 

In  any  ordinary  beam  composed  of  homogeneous  material, 
although  it  is  not  composite  in  structure  as  the  example  il- 
lustrated in  Fig.  1,  there  are  analogous  conditions  which  the 
common  theory  of  fiexure  entirely  ignores  because  it  is  based 
upon  the  assumption  that  any  section  being  plane  before  flex- 
ure remains  plane  after  fiexure.  This  assumption  could  only 
be  justified  by  assuming  the  coefficient  of  elasticity  for  shear 
to  be  infinite  when  compared  to  the  coefficient  of  elasticity 
for  tension  and  compression,  or  else  by  assuming  the  length 
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of  the  beam  to  be  infinite  in  relation  to  the  height  of  the  sec- 
tion. But  as  both  of  these  assumptions  are  entirely  at  vari- 
ance with  facts,  we  must  concede  that  the  horizontal  shear 
may  have  an  important  influence  on  the  distribution  of  stresses 
over  the  cross-section ;  hence  it  is  to  be  expected  that  the  re- 
sisting moment  of  a  short,  heavily-loaded  beam  for  a  given 
maximum  fiber  stress  would  be  considerably  in  excess  of  that 
given  by  the  common  theory  of  flexure,  even  when  the  stresses 
were  well  within  the  elastic  limit.  This  accounts  for  the 
high  allowable  liber  stress  in  pins,  as  siven  in  bridge  speci- 
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Fig.  6     A  Cast  Bracket  designed  along  the  Lines  of  a  Structural  Bracket 

fications,  as  well  as  the  apparent  excess  in  strength  of  other 
short  members  subjected  to  flexure. 

Stress  Dependent  Upon  Conditions  Outside  the  Plane  of  the 
Actual  Section  Under  Consideration 

Certain  beams  are,  by  reason  of  the  nature  of  their  loading, 
subjected  to  a  constant  bending  moment  over  a  considerable 
portion  of  the  span  upon  which  there  is  no  vertical  shear,  and 
consequently  no  direct  horizontal  shear.  One  might  be  led 
to  believe  that  for  this  portion  of  the  member  deformation 
due  to  horizontal  shear  could  not  possibly  enter  into  the 
problem.  Pig.  3  represents  such  a  beam,  and,  while  there  is 
neither  vertical  nor  horizontal  shear  between  the  two  loads 
there  is  a  heavy  shear  between  each  load  and  its  adjoining 
support,  as  illustrated  in  the  shear  diagram.  Now  the  stresses 
at  section  1-1  are  those  incident  to  transmitting  the  vertical 
shear  from  the  support  to  section  1-1.  The  stresses  at  sec- 
tion 2-2  are  equal  to  those  at  1-1  plus  the  additional  stress 
Induced  by  transmitting  the  shear  from  1-1  to  2-2,  etc.  From 
this  it  is  seen  that  anything  affecting  the  distribution  of  the 
stress  over  the  cross-section  at  1-1  would  also  affect  the  dis- 
tribution at  section  2-2,  3-3,  etc.  The  significance  of  the  fore- 
going is  that  no  stress  due  to  flexure  springs  suddenly  into 
being  but  is  the  result  of  a  process  pf  growth,  and  even  though 
there  be  no  vertical  shear  on  a  section,  the  stress  in  that  sec- 
tion has  been  built  up  by  reason  of  the  transmission  of  such 
a  shear  in  adjoining  sections. 

Crane  Hooks 
A  crane  hook  is  an  exceedingly  short  beam  very  heavily 
loaded  and,  while  there  Is  no  shear  on  the  principal  section, 
there  is  a  heavy  shear  on  the  preceding  sections  which  should 
be  expected  to  affect  the  distribution  of  the  stress  over  the 
principal   section,  so  that,   instead  of  this  section  remaining 


plane  under  load,  it  would  be  distorted.  This,  taken  in  con- 
junction with  the  fact  that  it  is  also  a  curved  beam,  is  suffi- 
cient to  completely  demoralize  the  analysis  if  based  upon  the 
assumptions  of  the  common  theory  of  flexure.  The  analysis 
of  Messrs.  Andrews  and  l^earson  takes  cognizance  of  the 
curvature  of  the  member  through  the  theory  of  lateral  con- 
traction, yet  assumes  that  the  section  remains  plane  after 
flexure,  and  therein  the  writer  believes  it  to  be  at  fault,  not- 
withstanding the  close  accord  between  the  calculated  support- 
ing power  for  a  stress  equal  to  the  clastic  limit  and  the  sup- 
porting power  at  which  the  total  deflection  of  the  hook  ceased 
to  be  proportional  to  the  load  as  determined  by  tests. 

The  tabulated  results  of  these  tests  given  in  the  December, 
1909,  issue  of  Maciiinkhy,  are  here  reproduced  with  the  addi- 
tion of  factors  of  safety  based  upon  the  elastic  limit.  It  will 
be  noticed  that  five  of  the  hooks  were  rated  at  capacities 
higher  than  the  actual  elastic  limit  as  determined  by  the 
tests,  while  the  other  five  were  given  rated  capacities  peril- 
ously near  to  this  limit.  It  may  also  be  observed  that  the 
sustaining  power  corresponding  to  an  extreme  fiber  stress 
equal  to  the  elastic  limit,  when  that  sustaining  power  is  cal- 
culated by  the  usual  Unwin  formula,  varies  from  1.3  to  5.23 
of  the  rated  capacities,  the  average  being  2.79.  If  we  neglect 
the  two  strongest  ones,  the  average  of  the  remaining  eight 
have  a  calculated  sustaining  capacity  at  the  elastic  limit  of 
2.23  times  the  rated  capacity.  This  seems  to  indicate  that 
the  manufacturers  of  these  hooks  have  been  guided  largely  by 
experience  rather  than  by  an  implicit  but  mistaken  faith  in 
the  Unwin  formula,  and  that  they  were  proportioning  and 
rating  their  hooks  upon  a  basis  of  ultimate  strength  as  de- 
termined by  tests.  The  attitude  of  some  designers  is  that 
they  wish  to  design  their  hooks  with  a  factor  of  safety  based 
upon  ultimate  sustaining  capacity,  but  they  know  the  Unwin 
formula  will  not  give  this  ultimate  sustaining  capacity,  yet 
consider  it  to  be  the  only  well-known  formula  to  apply.  They 
therefore  do  the  best  they  can  with  the  available  data  by  al- 
lowing a  high  working  stress.  If  they  were  to  concede  that 
the  analysis  of  Messrs.  Andrews  and  Pearson  was  a  more  cor- 
rect one  than  the  usual  Unwin  formula,  but  yet  desired  to 
design  with  a  view  to  safety  against  actual  rupture  only,  in- 


Fig.  7.    A  Riveter  Frame  Improperly  Constructod.    Forces  T  and  T^  are 
concentrated  upon  the  Web  between  the  Point b  a  and  b 

stead  of  safety  against  the  possibility  of  giving  the  matcMial 
at  the  extreme  fibers  a  slight  permanent  set,  they  would  be 
little  better  off,  if  any.  However,  neither  theory  was  in- 
tended to  apply  beyond  the  elastic  limit  and  it  is  quite  illogi- 
cal to  attempt  to  apply  them  in  conjunction  with  factors  of 
safety,  so  that  if  manufacturers  wish  to  design  crane  hooks 
based  upon  ultimate  sustaining  loads,  the  only  proper  method 
of  doing  so  is  by  using  empirical  formulas  derived  from  iutiial 
breaking  tests  of  a  largo  variety  of  shapes  and  sizes. 
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Curved  llembers  of  Machine  Frames 
The  frames  of  all  such  machines  as  punches,  presses,  shears, 
riveters,  etc.,  which  are  under  heavy  load,  are  invariably  box 
or  I-beam  sections,  in  which  the  major  portion  of  the  load  is 
carried  by  the  flanges.  This  makes  the  problem  considerably 
different  from  that  presented  by  a  member  of  solid  section, 
such  as  a  crane  hook  and,  even  if  we  grant  that  the  analysis 
of  Messrs.  Andrews  and  Pearson  is  correct  for  the  former,  it 
by  no  means  follows  that  it  is  correct  for  the  latter;  for,  while 
the   radius   of   curvature    of   the   gravity   axis   would   bear   a 


Pearson  formula,  and  this  radius  being  comparatively  small 
would  give  us  a  high  fiber  stress. 

In  Fig.  2  at  L  the  throat  radius  OF  remains  the  same  as 
before  but  a  portion  of  the  rear  flange  is  now  straight,  in  con- 
sequence of  which  p„  has  been  materially  increased,  thereby 
reducing  the  extreme  fiber  stress.  If  we  now  go  a  step  far- 
ther and  actually  make  the  rear  rib  concave,  of  such  a  curva- 
ture as  to  make  the  gravity  axis  at  point  C  a  straight  line, 
as  shown  at  M,  we  have  p„  :=  infinity,  and  for  this  case  the 
new  formula  reduces  to  the  same  form   as  the  usual   Unwin 
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Fig,  8.    A  Small  Portable  Riveter  Frame  used  for  the  Purpose 
of  lUustrating  Proper  Design  as  indicated  in  Fig.  9 


Fig,  9,     Analysis  of  Stresses  in  Riveter  Frame  and  a  Proposed  Rib  for  Partially 
Eliminating  the  Concentration  of  the  Stresses  in  the  Web 


fairly  well-defined  relation  to  the  radius  of  curvature  of  the 
most  strained  fibers  in  the  case  of  such  members  as  the  crane 
hooks  experimented  upon,  it  bears  no  such  relation  in  the 
case  of  machine  frames  in  general.  It  follows  that  while  the 
radius  of  curvature  of  the  gravity  axis  may  be  a  logical  quan- 
tity to  insert  in  a  formula  for  crane  hooks,  it  is  not  the  curva- 
ture of  the  neutral  axis  we  are  interested  in  when  it  comes 


formula.*  This  would  give  an  extreme  fiber  stress  for  the 
case  at  M  of  possibly  one-third  that  at  K  if  calculated  by  the 
new  formula.  Now  in  all  three  cases  the  throat  radius  re- 
mains the  same  and  there  would  undoubtedly  be  as  rapid  a 
transition  of  stresses  for  the  ease  at  M  as  for  that  at  K  or  L. 
yet  the  formula  would  give  quite  different  results.  This  is 
because   the   quantity   p„   in    the   formula    has    absolutely   no 

ANALYSIS    OP    HOOKS    TESTED 


Material  of  Hook 

Wr                    Wt  , 

Ws 

Wt 

^^■^              1            Wr 

Ws 
Wr 

Wn 

Wr 

Rated  Capacity 
in  Pounds 

Load  at  which 
Permanent  Set 

Occurred  as 

Determined   by 

Test 

Load  at  which 

Permanent  Set 

would  Occur  as 

Calculated 

by  Standard 

Formula 

Load  at  which        ^               . 
Permanent  Set   _,   Factor  of 
would  Occur  as  Safety  against 
Calculated  by  i    P"™^°^°1 
New  Formula      Set  by  Test 

Factor  of 
Safety  against 

Permanent 
Set  by  Stand- 
ard Formula 

Factor  of 

Safety 

against 

Permanent 

Set  by  New 

Formula 

r 

Cast  Steel -\ 

I 

60000 
40000 
30000 
20000 
10000 
6000 
4000 

66000 
30000 
48000 
18000 
18000 
8.500 
4700 

115000 
70000 

145000 
43000 
52300 
14900 
14900 

55080 
29925 
50570 
16500 
18950 
8600 
4400 

0.93 

0,75 
1.60 
0,90 
1.80 
1.42 
1.17 

1.93 
1.75 
4.83 
2.15 
5.23 
2,48 
3.72 

0.92 
0.75 
1.69 
0.83 
1.90 
1.43 
1.10 

Average  of  Cast  Steel 

1.22 

3.15 

1.23 

Wrought  Iron -' 

30000        i        16000 
20000        !        16000 
10000        1        14000 

73000 
26000 
20800 

1.5000                 0.53 
15000                 0 .  80 
14100                 1.40 

2,43 
1.30 

2.08 

0..50 
0.75 
1.41 

Average  of  Wrought  Iron { 

0.91 

2,91 

0.89 

Total  Average 

1  ia 

2.79 

1.13 

to  general  work,  but  the  curvature  of  the  flanges  where  most 
of  the  stress  exists. 

To  illustrate  the  foregoing.  Fig.  2  represents  at  E  a.  frame 
with  semi-circular  throat  in  which  curve  ABODE  is  the  grav- 
ity axis  of  successive  sections.  Point  0  is  the  center  of  the 
throat  radius  while  point  0,  is  the  center  of  a  circular  arc 
which  approximately  coincides  with  the  gravity  axis  curve  for 
points  near  to  C.  Then  Ofi  =  p„  =  radius  of  neutral  axis 
as  it  would  be  determined  for  insertion  in  the  Andrews  and 


mathematical  relation  to  the  flange  curvature  as  it  may  exist 
in  general  work.  Stated  concisely  po  is  not  a  function  of  OF. 
This,  in  the  opinion  of  the  writer,  is  suflicient  reason  for  the 
rejection  of  the  formula  in  its  present  form,  at  least  for  gen- 
eral work. 


•  This  is,  of  course,  an  abnorm.il  construction,  but  while  improbaljle  is 
not  at  all  impossible  ;  in  fact  the  compression  flange  is  often  consider- 
ably less  in  area  at  point  H  than  at  points  G,  which  has  an  effect 
upon  the  curvature  of  the  gravity  axis  similar  to  a  reverse  curve  in 
the  rear  flange,  although  not  so  readily  seen. 


June,   1!)10 


MACIIINEUY 


789 


Structuriil  Engineering:  Versus  Mechanlciil  Engineering 
Methods 

Cionorally  speaking  the  use  of  curved  uuMubers  is  iniiiruper 
toustniction  when  it  is  possible  to  avoid  them,  and  structural 
engineers  never  put  in  cui'ved  tension  or  compression  mem- 
bers, excepting  in  portals,  or  for  ornamental  effect,  because 
they  consider  that  force  travels  in  straight  lines  or  else  pro- 
duces bending  stresses.  On  the  other  hand,  designers  of  ma- 
chinery seem  to  delight  in  curved  ribs,  bent  levers  and  the 
like.  In  fact  the  average  mechanical  draftsman  makes  lay- 
outs as  though  he  held  the  opinion  that  force  travels  along 


If  the  mechanical  draflsJiian  were  to  study  I  In-  princiiilcs 
of  structural  engineering,  ho  would  make  this  biacket  more 
like  that  shown  in  Pig.  6.  With  this  construction  the  por- 
tion of  the  bracket  above  line  xx  may  be  considered  a  simple 
beam  as  shown  at  D,  the  shear  diagram  for  whicn  is  shown  at 
E  and  the  moment  diagram  at  F.     With  this  construction  / 

W  {L  +  I) 
is  a  compression  member  sustaining  a  load  C  = 


I 
WL 


while  //  is  a  tension  member  the  load  on  which  is  T -. 


Fig.  lO  Fig.  U 

C-claraps  as  commonly  designed  and  Indication  of  Suggested   Improvements 

a  curved  rib  in  a  manner  somewhat  similar  to  water  flowing 
in  a  pipe,  and  that  it  will,  therefore,  follow  any  course  in 
which  he  may  choose  to  distribute  the  material.  The  average 
structural  draftsman  may  be  absolutely  helpless  when  con- 
fronted by  some  simple  mechanical  details,  such  as  a  shaft 
with  its  bearings  or  a  set  of  bevel  gears,  but  he  would  not  be 
guilty  of  some  of  the  improperly  disposed  curved  members 
found  in  ordinary  mechanical  details. 

To  illustrate  the  foregoing,  if  a  mechanical  draftsman  had 
a  load  IT  to  be  supported  and  a  convenient  place  to  put  a  pad 


I'he  members  K  and  n  are  stifteners  and  serve  to  transmit 
the  shear  at  C  and  T  to  the  web.  Note  that  flange  /  is  not 
interrupted  at  the  corner,  as  in  Fig.  4,  but  is  continuous,  as 
it  should  be.  The  load  on  this  flange  is  zero  at  w  and  T;  it 
gradually  increases  to  its  maximum  at  C  and  it  would  be  ob- 
viously improper  to  suddenly  discontinue  the  flange  right  at 
its  point  of  maximum  load,  which  would  be  the  case  if  mem- 
ber M  were  omitted,  as  was  the  case  in  Fig.  4. 

A  Riveter  Frame 

There  is  considerable  analogy  between  the  bracket  of  Fig.  6 
and  a  punch  or  riveter  frame,  and  the  application  of  a  little 
common  sense  should  make  it  apparent  that  if  we  have  a 
flange  in  tension  or  compression  we  must  not  suddenly  give 
it  a  90-degree  or  ISO-degree  bend  and  expect  the  stress  in  that 
flange  to  "go  shooting  around  the  corner  like  a  cable  car," 
but  we  must  provide  means  for  the  distribution  of  iJtat  stress 
and  carry  it  where  it  may  meet  an  equal  and  opposite  load  to 
balance  it;  for  no  stress  induced  by  flexure  springs  suddenly 
into  existence  or  dies  out  suddenly;  it  is  gradually  built  up 
and  gradually  dies  out  again. 

The  conception  that  no  stress  due  to  flexure  springs  sudden- 
ly into  being  is  a  direct  result  of  the  fact  that  all  stresses  due 
to  bending  are  a  function  of  length,  i.  e..  are  the  result  of 
transferring  the  vertical  shear  from  one  point  on  the  mem- 
ber to  some  other  point. 


Pig.  13 
Examples  of  Different  Designs  of  Planer~Honsings 


Fig.  14 


P.  but  an  obstruction  0  between  the  load  and  pad,  he  would 
probably  construct  a  bracket  similar  to  that  shown  in  Fig.  4. 
For  the  stress  on  section  AA  he  would  apply  the  usual  for- 
WLe 

nulla  S  =:  but  would  probablv  not  give  the  second 

/ 
thought  as  to  just  how  the  stress  "got  around  the  corner"  at 
C.  Give  the  same  conditions  to  a  structural  draftsman  and 
he  would  produce  something  like  that  shown  in  Fig.  5.  Here 
the  corner  is  eliminated,  as  far  as  transition  of  stresses 
around  it  is  concerned,  the  flanges  are  continuous,  and,  as 
shown,  the  rear  bolts  are  not  attached  to  a  little  lug  %  inch 
thick,  as  one  frequently  sees,  but  the  nuts  rest  upon  a  shelf 
angle  supported  by  stiffener  angles  riveted  to  the  vertical 
member  with  suflScient  rivets  to  transfer  in  shear  the  calcu- 
lated load  on  thesi'  boUs. 


As  an  example  of  improper  construction,  take  the  bull 
riveter  frame  shown  in  Fig.  7.  Here  it  is  quite  obvious  that 
if  the  web  were  to  part  along  the  line  ab  there  would  be  noth- 
ing to  balance  the  loads  T  and  T,  in  the  tension  flanges,  and 
failure  to  balance  these  forces  would  mean  failure  for  the 
entire    frame.       The    total    flange    loads    are,    approximately, 

WL  WL 

T  ■^ and   7',    s   ,   and   if   w  =  thickness  of  web,  the 

h  7i, 

average  unit  tension  distributed  over  the  web  along  line  nh 

2WL 

is  t  s  ,  or,  if  li,  does  not  equal  h. 


hw  (a6) 


T  +  T, 


WL 


«•  (ab) 


«>  (<;/)) 


(^4) 
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From  this  it  would  appear  that  the  sectional  area  of  the 
web  along  line  ab  should  be  approximately  equal  to  the  com- 
bined area  of  the  tioo  tension  flanges  and,  were  it  not  for  the 
fact  that  it  is  necessary  to  thicken  up  the  web  at  this  point  in 
order  to  avoid  shrinkage  cracks,  there  would  probably  be 
more  frequent  failures  due  to  this  improper  construction. 

In  the  case  of  a  frame  having  a  wider  gap,  such  as  shown 
in  Fig.  8,  the  conditions  are  more  favorable  in  this  respect, 
for  failure  from  this  source  would  require  that  the  web  rup- 
ture from  some  point  near  B  to  some  other  point  near  D. 
which  brings  into  action  more  sectional  area  of  the  web  in 
proportion  to  the  flange  area  than  in  the  case  shown  in  Fig.  7. 
This  is,  however,  none  the  less  an  improper  construction,  be- 
cause the  sharp  bend  of  the  tension  flanges  between  sections 
OF  and  OH.  and  between  sections  0,H,  and  O^E  destroys  the 


Fig.  15  Fig.  16 

Additional  Examples  of  Designs  of  Planer  Housings 

continuity  of  these  flanges  for  the  direct  transmission  of 
stress. 

To  illustrate  the  foregoing,  Fig.  9  shows  that  portion  of 
the  frame  of  Pig.  8  which  lies  between  lines  OF  and  OH. 
Now,  let  T  and  T,  represent  the  total  tensions  in  the  flanges 
on  sections  OF  and  OH.  respectively.  By  combining  T  and  T, 
graphically,  it  Is  seen  that  a  resultant  force  F  must,  in  some 
manner,  be  supplied  to  establish  equilibrium.  The  most  di- 
rect way  of  supplying  such  a  force  is  by  the  addition  of  a  rib 
as  Indicated  by  the  dotted  lines  at  R,  which  will  distribute 
part  of  F  into  the  web,  and  deliver  part  of  the  force  at  the 
compression  flange  where  there  is  a  smaller  opposing  result- 
ant force.  In  the  absence  of  any  such  rib  the  necessary  re- 
sistance must  be  supplied  by  the  web,  partly  through  a  local 
bending  and  distortion  of  the  flanges  as  indicated  in  an  exag- 
gerated manner  by  the  dotted  lines  at  D  and  D,.  and  partly 
by  a  concentration  of  stresses  towards  the  central  portion  of 
the  flanges  as  indicated  at  C,  this  concentration  being  a  direct 
result  of  the  deformation  at  Z),. 

In  designing  a  rib  R,  if  it  were  intended  to  carry  the  entire 
force  F.  it  would  be  necessary  to  make  it  about  1%  times  the 
average  thickness  of  the  flanges,  but  since  the  web  can  read- 
ily take  halt  or  more  than  half  of  the  load,  it  would  ssem 
that  a  rib  of  ^s  or  %  of  the  flange  thickness,  narrowed  down 
at  the  center  as  shown  in  the  lower  right-hand  corner  of 
Fig.  9,  would  be  entirely  sufficient  if  the  web  were  judicially 
thickened  and  liberal  fillets  used;  however,  it  could  scarcely 
be  considered  as  correct  in  principle  as  the  construction  given 
for  analogous  conditions  in  the  bracket  of  Fig.  6. 

Steel  C-Clamps 

Another  method  of  taking  care  of  the  local  stresses  induced 
at  a  bend  in  a  flange  is  to  thicken  up  the  metal  at  the  corner. 
This  method  is  well  illustrated  by  Fig.  10,  which  illustrates 
a  clamp  regularly  on  the  market.  Instead  of  thickening  up 
the  flange  at  the  corners,  the  surplus  metal  so  used  could  be 
put  into  two  ribs  forming  a  continuation  of  the  flanges,  as 
Indicated  by  the  dotted  lines  at  A.  and  thus,  instead  of  trying 
to  transfer  the  stress  around  the  corner,  permit  it  to  gradually 
"die  out"  In  a  natural  manner.  This  would  be  the  same  in 
principle  as  the  construction  of  the  bracket  shown  in  Fig.  6. 


Fig.  11  shows  a  shorter  clamp  of  standard  manufacture. 
Here  the  weakest  place  on  the  clamp  is  obviously  the  corner, 
so  that  it  w'ould  be  possible  to  take  away  some  material,  as 
indicated  by  the  dotted  lines,  without  weakening  the  clamp. 
But  the  saving  so  effected  would,  in  this  case,  be  but  a  small 
percentage  of  the  total  weight,  and  such  a  form  w'ould  detract 
from  the  appearance  of  the  clamp;  and  anything  which  de- 
tracts from  the  appearance  of  a  tool  hurts  its  sale.  For,  not- 
withstanding the  fact  that  when  a  part  is  right  it  looks  right 
it  is  sometimes  ditficult  to  educate  the  eyes  of  those  not  con- 
versant with  analytical  mechanics. 

Planer  and  Boring  Mill  Housing's 
Figs.  12  to  16,  inclusive,  illustrate  five  designs  of  planer 
housings.  These  are  of  the  same  general  design  as  used  on 
large  vertical  boring  mills  and  illustrate  a  misconception  of 
the  principles  of  mechanics.  In  Fig.  13  the  designer  evi- 
dently considered  the  housing  as  a  cantilever  with  the  load 
applied  at  the  end,  and  aimed  at  a  uniform  extreme  fiber 
stress,  hence  the  parabolic  form  as  indicated  by  the  fullness 
of  the  curve  at  the  top.  Just  what  mental  processes  led  him 
to  place  the  holes  through  the  housing  in  the  irregular  man- 
ner brought  into  prominence  by  the  dotted  line  is,  however,  a 
mystery.  The  designer  of  the  planer  in  Fig.  12  evidently 
realized  that  material  is  useful  at  the  neutral  plane,  and  the 
writer  agrees  with  him  in  that  respect. 

In  Fig.  14  the  rear  contour  is  noticeably  flat  at  the  top,  as 
compared  with  Fig.  13,  which  indicates  that  the  designer  did 
not  follow  the  parabolic  form  supposed  to  give  uniform 
strength  in  such  cases.  The  disposition  of  the  holes  shows 
that  he  aimed  at  a  gradual  increase  in  the  sectional  area  of 
the  rear  flange,  which,  in  this  respect,  is  an  improvement 
over  that  in  Fig.  13. 

Just  what  the  actual  distribution  of  stresses  over  the  vari- 
ous sections  of  a  member  so  formed  might  be,  constitutes  a 
very  complicated  problem  which,  at  best,  would  be  attended 
with  considerable  uncertainty.  It  can,  however,  be  stated  in 
a  general  way,  that  they  are  both  designed  upon  the  errone- 
ous conception  that  the   material  at  the   neutral   plane  of  a 


Fig.  17  Fig.  18 

Ajialysis  of  Stresses  in  Planer  Housings 

beam  is  not  under  strain — hence  is  of  no  consequence,  and 
should  be  removed  if  possible,  on  the  score  of  economy.  This 
is  only  another  phase  of  the  proposition  that  capacity  for  re- 
sisting shear  on  the  neutral  plane,  and  all  planes  parallel  to 
it,  is  usually  disregarded,  notwithstanding  the  fact  that  it  is 
a  prime  requisite  in  any  member  subjected  to  flexure. 

Fig.  17  is  an  attempt  at  illustrating  the  internal  forces  in 
the  housings  of  Figs.  13  to  15.  When  loaded  at  the  top,  as  at 
F.  members,  1,  2  and  3  are  in  compression  and,  in  consequence 
of  being  curved,  are  eccentrically  loaded  struts.  Members  7 
and  8  are  in  tension  while  members  2,  3,  4,  5,  and  6  are  sub- 
jected to  local  bending  in  addition  to  direct  stress.  When  the 
load  is  applied  at  P,  members  2,  3  and  5,  6  are  subjected  to 
heavy  bending  action,  and  instead  of  having  a  beam  of  depth 
H  It  is  more  a  case  of  two  shallow  beams  of  depth  h  and  Aj. 
No  such  construction  would  be  tolerated  in  structural  engi- 
neering. 
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In  Kig.  Hi  is  shinvii  ii  laorc  lUdiUnu  type  of  planei-  liouslnK 
in  which  the  lU'signrr  luis  imllcd  away  from  the  stereotyped 
form  and  has  approxinmlod  a  truo  truss.  Ho  has  not,  how- 
ever, had  the  temerity  to  eliminate  the  curved  contour  or 
malve  tlie  center  lines  of  his  members  intersect,  and,  while  it 
is  a  step  in  the  right  direction,  it  does  not  go  far  enough  to 
accomplish  the  ideal  distribution  of  material. 

Fig.  18  shows  the  principles  underlying  the  construction  of 
this  housing.  Members  1  and  2  are  still  eccentrically  loaded 
struts,  especially  member  1,  but  members  4  and  5  would  be 
plain  tension  members  with  the  load  at  either  F  or  P,  if 
actually  constructed  as  here  shown.  But  in  Fig.  16  it  is  seen 
that  the  center  lines  of  members  7  and  9  do  not  intersect  on 
the  center  line  of  members  4  and  5,  and  thus,  as  there  con- 
structed, members  4  and  5  are  still  subjected  to  a  local  bend- 
ing action  which  might  be  avoided.  For  the  application  of 
the  load  at  P,  which  Is  the  usual  run  of  work  on  a  planer, 
this  housing  is  almost  ideal  in  its  construction  and  should  be 
very  rigid. 

The  housini;'  of  Fig.  17  could  be  made  a  true  truss  by 
the  straightening  out  of  member  1,  and  the  placing  of  mem- 
bers 2  and  3  in  a  straight  line  coinciding  with  D  and  the  add- 
ing of  members  whose  center  lines  are  B  and  C.  Member  S 
could  then  be  omitted. 

Conclusion 

To  sum  up  the  matter  briefly: 

1.  No  formula  for  flexure  holds  good  beyond  the  elastic 
limit;  hence  ultimate  supporting  power  cannot  be  calculated 
excepting  by  empirical  formulas  based  upon  tests. 

2.  No  beam,  unless  a  true  truss,  can  sustain  vertical  shear 
without  also  possessing  capacity  for  resisting  horizontal 
shear;  hence,  do  not  cut  away  all  the  material  from  the  neu- 
tral plane. 

3.  Horizontal  shear  must,  of  necessity,  produce  a  corres- 
ponding sliding  upon  each  other  of  the  "libers";  hence  a  sec- 
tion which  is  plane  before  flexure  does  not  necessarily  remain 
plain  after  flexure,  and  stress  does  not  vary  exactly  as  the 
distance  from  the  neutral  plane. 

4.  Short,  heavily-loaded  members  should  be  expected  to 
have  a  greater  supporting  power  than  that  calculated  by  the 
common  theory  of  flexure,  unless  crippling  of  the  web  be  the 
determining  feature. 

5.  No  stress,  due  to  bending,  springs  suddenly  into  being, 
but  is  built  up  from  zero  to  a  maximum  by  the  transference 
of  the  vertical  shear  from  section  to  section;  hence  anything 
which  affects  the  distribution  of  stress  on  one  section  affects 
the  distribution  on  succeeding  sections. 

ij.  Force  travels  in  straight  lines  or  else  produces  bending 
or  other  local  stresses;  hence  curved  members  are  to  be 
avoided  and  it  is  entirely  wrong  construction  to  suddenly 
curve  a  flange  without  providing  for  the  proper  transference 
of  the  load  in  that  flange. 

7.  A  formula  to  take  into  account  the  stresses  induced  by 
curvature  of  flanges  in  compound  sections  should  take  Into 
account  the  curvature  of  these  flanges  rather  than  the  curva- 
ture of  the  gravity  axis  of  the  entire  section. 

8.  Designers  of  machinery  would  do  well  to  study  the  prin- 
ciples of  structural  engineering,  use  more  straight  members, 
fewer  curved  ones,  and  more  nearly  approximate  true  truss 
forms,  thus  securing  more  rigid  members  with  less  material. 


An  interesting  method  of  making  composite  metal  car  wheels 
is  in  successful  operation.  The  wheel  produced  has  a  mangan- 
ese steel  tread  and  a  cast-iron  web  and  hub.  The  practical 
result  of  the  process  is  to  produce  an  integral  car  wheel 
having  a  tread  approaching  in  durability  and  strength  a 
shrunk  steel  tire  and  costing  much  less.  The  principle  of  the 
process  is  substantially  as  follows:  The  mold  is  mounted  on  a 
vertical  spindle  and  is  rotated  at  a  high  speed  when  the 
molten  metal  is  poured.  The  manganese  steel  is  poured  first 
and  flows  to  the  outside  of  the  mold  forming  the  flange  and 
tread.  Then  the  cast  iron  is  poured  to  form  the  web  and  hub. 
The  metals  unite  perfectly,  making  a  sound  casting,  which, 
though  variable  in  composition,  is  integral  in  physical  struc- 
ture.    The  wheels  when  struck  with  a  hammer  ring  like  a  bell. 


T.  e.  Bontleyt 


INEXACT  MACHINERY  TERMS 

By  T.  8.  BENTLBY 

No  one  who  has  had  much  to  do 
with  machine  tool  specifications 
can  have  failed  to  remark  the 
great  lack  of  unil'ormity  common- 
ly met  with  in  the  descriptive 
terms  employed.  In  many  cases 
this  merely  shows  curious  varia- 
tions v\-ithout  causing  inconveni- 
ence or  ambiguity,  but  in  others 
it  renders  the  meaning  obscure 
and  occasionally  quite  misleading. 
The  desirability  of  adopting  recog- 
nized and  uniforiu  .standards  in 
matters  calling  for  the  coopera- 
tion of  many  separate  individuals, 
has  been  generally  felt  and  has 
led  to  the  formulation  of  definite 
rules  in  many  instances  for  the  guidance  of  those  concerned. 
Such  standards  have  repeatedly  proved  their  value  and  are 
daily  growing  in  favor  and  in  use. 

There  is  room  for  a  similar  understanding  in  the  naming 
and  identification  of  machine  tools  and  their  various  compon- 
ent parts.  This  would  make  for  clarity  in  description,  save 
much  unnecessary  correspondence,  obviate  a  great  amount  of 
uncertainty  and  prevent  many  mistakes.  In  short,  a  number 
of  definitions  of  terms  relating  to  mechanical  matters  are 
urgently  required. 

A  few  cases  in  point  will  serve  to  illustrate  what  I  mean 
and  to  suggest  numberless  other  instances  of  things  which 
call  for  definite  settlement  on  some  uniform  basis.  The  first 
example  which  presents  itself  relates  to  that  most  common  of 
all  machine  tools— the  lathe— whose  description  shows  strik- 
ing differences  of  usage  between  engineers  in  England, 
America  and  the  continent  of  Europe.  English  manufacturers 
invariably  designate  their  lathes  by  "centers"  (that  is,  the 
height  of  the  center  points  above  the  flat  topped  bed  which  is 
regarded  as  standard  form)  and  "length  of  bed."  This  de- 
scription fails  to  give  any  really  vital  information  either  as 
to  the  capacity  of  the  machine  or  even  the  amount  of  space 
which  it  requires.  The  nominal  "centers"  multiplied  by  two 
would  indicate  the  maximum  diameter  that  can  be  turned 
were  it  not  for  the  fact  that  the  bed  is  commonly  made  with 
a  gap  whose  depth  must  be  taken  into  account.  The  length 
that  can  be  turned  is  less  than  the  "length  of  bed"  by  a  con- 
siderable but  unspecified  amount,  while  the  over-all  length 
exceeds  it  to  an  equally  indefinite  extent. 

The  American  practice  classifies  a  lathe  by  the  "swing" 
and  the  "length  of  bed."  The  latter,  as  we  have  just  shown, 
is  useless  for  the  purpose  of  conveying  any  precise  informa- 
tion either  as  to  capacity  or  extent;  and  the  former  is  in 
reality  almost  equally  indefinite.  The  swing  is  supposed  to 
be  the  lathe's  maximum  capacity  in  diameter,  but  in  practice 
there  is  often  a  considerable  discrepancy  between  the  nominal 
and  the  actual  swing — so  much  so,  that  some  lathes  styled  16- 
inch  will,  in  reality,  accommodate  work  larger  than  can  be 
turned  in  others  that  are  designated  IS-inch. 

Continental  practice  usually  gives  "height  of  points" — cor- 
responding with  the  English  "centers"— and  "distance  be- 
tween points,"  which  latter  does  give  a  definite  piece  of  use- 
ful information,  viz.,  the  maximum  length  that  can  be  turned. 

As  lathes  are  mostly  bought  primarily  to  do  work  of  cer- 
tain known  dimensions,  the  best  description  would  seem  to  be 
that  which  clearly  indicates  the  actual  swing  and  maximum 
distance  between  the  centers.  This  information  is  required 
in  order  to  judge  whether  the  lathe  under  consideration  is  of 
sufficient  capacity  for  the  work  which  has  to  be  done.     If  this 
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Is  not  directly  stated,  it  must  be  arrived  at  by  some  form  of 
computation  or  estimate — and  the  direct  statement  is  cer- 
tainly preferable  from  every  point  of  view. 

If  we  turn  to  planing  machines,  we  shall  find  a  similar 
want  of  uniformity  in  terms  relating  to  them.  Customers 
will  mail  a  manufacturer  inquiries  for  "a  4-foot  planer,"  and 
leave  him  to  guess  whether  width  or  length  is  intended.  In 
either  case  the  other  dimensions  should  have  been  stated  also, 
to  make  the  description  complete;  and  it  would  be  no  more 
trouble  to  ask  for  a  22-inch  by  22-inch  by  4-foot  or  a  48-inch 
by  4S-inch  by  10-foot  planer,  as  the  case  might  be,  and  leave 
nothing  to  chance.  In  such  descriptions,  the  figures  them- 
selves usually  indicate  the  order  in  which  the  dimensions 
are  given,  but  it  would  be  well  to  have  a  clear  and  general  rule 
as  to  the  order  which  shall  be  recognized  as  correct  and  as- 
sumed if  not  definitely  stated.  This  would  preferably  be: 
First,  width;  second,  height;  third,  length — which  is  already 
adopted  by  many  makers  of  repute. 

An  understanding  of  this  kind  is  now  generally  current 
with  regard  to  the  dimensions  of  articles  such  as  emery 
wheels,  pulleys,  and  milling  cutters  of  ordinary  form;  and 
much  unnecessary  writing  is  saved  thereby.  The  order 
adopted  is:     First,  diameter;  second,  face;  third,  bore. 

How  essential  it  is  that  any  such  practice  should  be  based 
upon  a  generally  acknowledged  rule,  is  exemplified  in  the 
matter  of  dates  when  expressed  in  the  common  and  convenient 
form  of  say  9/1/09.  To  an  American,  this  is  merely  a  con- 
cise way  of  saying  September  1,  1909,  but  an  Englishman 
would  read  it  as  ninth  January,  1909,  unless  well  aware  of 
the  differing  practice  on  the  two  sides  of  the  Atlantic.  Of 
course  there  can  be  no  mistake  about  dates  later  than  the 
twelfth  of  the  month,  but  there  is  ample  scope  for  misunder- 
standing among  the  dates  which  bear  no  internal  evidence  of 
their  sense.  Probably  each  method  would  be  upheld  by  those 
accustomed  to  it,  and  neither  party  would  desire  to  give  way, 
but  a  uniform  standard  is  certainly  to  be  desired.  Personally, 
I  prefer  the  English  method  because  of  what  seems  to  me  its 
natural  sequence,  viz..  first  the  figure  which  changes  daily 
and  which  gives  the  closest  indication  of  the  time  referred  to, 
then  the  figure  which  holds  good  for  a  month  at  a  time,  and 
lastly,  the  figure  which  needs  changing  only  once  a  year. 

But  to  get  bade  to  machine  tools;  perhaps  no  single  word 
is  more  loosely  used  in  this  connection  than  "automatic,"  and 
its  meaning  is  frequently  open  to  misconception.  Strictly 
speaking  a  machine  is  automatic  when  all  its  functions  are 
performed  by  mechanism  which  is  self-acting  instead  of  being 
dependent  on  an  operator;  but  the  term  Is  also  used  in  a  par- 
tial sense  referring  to  some  single  feature  only,  such  as  feed- 
motion,  throw-out,  etc.,  and  there  is  often  uncertainty  as  to 
which  idea  is  to  be  understood. 

In  drilling  machines  there  are  always  two  elements  to  take 
note  of,  viz.,  power  and  capacity;  both  are  important  and 
either  may  be  allowed  to  take  precedence.  Inquiries  for 
drilling  machines  frequently  give  no  more  information  than 
say  "with  a  214-inch  spindle,"  leaving  type  and  capacity  to 
the  imagination  of  the  person  addressed.  Of  course,  where 
there  happens  to  be  only  one  machine  with  that  dimension,  it 
may  be  all  right,  but  often  there  are  several  dissimilar  tools 
having  this  particular  feature  in  common,  in  which  case  the 
matter  becomes  altogether  vague.  Another  indefinite  in- 
quiry will  call  for  a  "5-foot  radial" — which  may  mean  one  hav- 
ing an  arm  measuring  5  feet  overall,  or  one  which  will  drill  to 
the  center  of  a  10-foot  circle,  and  the  difference  in  price  will 
hs  considerable.  The  latter  interpretation  is  really  the  more 
legitimate,  but  there  is  a  temptation  (especially  where  price  is 
known  to  be  the  deciding  factor)  for  the  maker  or  merchant 
to  adopt  that  meaning  which  will  come  within  the  wording  at 
the  lowest  figure.  The  result  is  that  many  times  the  customer 
eventually  gets  what  he  does  not  want,  and  the  maker  who 
offered  what  was  really  desired,  loses  the  sale  to  the  one  who 
quoted  rather  to  secure  the  order  than  to  supply  what  the 
customer  required. 

In  connection  with  milling  machines,  there  is  now  substan- 
tial unanimity  of  description.  A  "universal"  machine  is  now 
always  understood  to  mean  one  having  a  swiveling  table  and 
spiral  cutting  apparatus,  whereas  some  years  ago  at  least  one 


maker  applied  the  term  "universal"  to  millers  such  as  are 
now  dubbed  "plain."  There  is  one  curious  diversity,  however, 
in  naming  the  miller's  horizontal  slides,  although  the  dimen- 
sions being  so  dissimilar,  no  misconception  is  occasioned 
thereby.  The  table  being  long  and  narrow,  it  seems  only 
natural  to  describe  its  lengthwise  motion  as  "longitudinal 
feed"  and  the  one  at  right  angles  as  "cross  or  transverse." 
Some  people  reverse  this  practice  and  call  the  short  feed 
longitudinal  and  the  long  one  transverse,  cross  or  in-and-out. 
Evidently  the  one  view  is  based  upon  the  position  and  shape 
of  the  table,  while  the  other  labels  all  motions  in  relation  to 
the  spindle. 

It  is  interesting  to  note,  in  passing,  the  conflicting  practice 
in  the  arrangement  of  universal  millers  of  the  usual  type, 
some  being  right-  and  some  left-handed.  Apparently  this  dis- 
parity has  arisen  in  a  similar  way.  The  lathe  was  doubtless 
the  parent  of  the  milling  machine  and  it  can  be  employed  for 
milling  in  two  ways:  Either  the  cutter  can  be  mounted  in 
the  lathe  spindle  while  the  work  is  clamped  to  the  carriage, 
or  the  piece  to  be  milled  can  be  held  between  the  centers  and 
a  cutter-spindle  rigged  up  on  the  rest.  In  the  former  case  the 
cutters  would  naturally  be  made  to  run  counter-clockwise — 
the  normal  direction  of  the  lathe  spindle — and  the  work  cen- 
ters made  to  suit;  but  the  latter  method  would  suggest  the 
use  of  left-hand  cutters. 

The  very  terms  "right-  and  left-hand"  are  particularly  sub- 
ject to  confusion,  and  depend  entirely  upon  the  point  of  view. 
It  would  therefore  be  a  distinct  advantage  to  have  some  defi- 
nite and  simple  rules  drawn  up  for  regulating  their  applica- 
tion and  use.  In  the  first  place  it  should  be  clearly  deter- 
mined whether  the  terms  right-  and  left-hand  should  be  stated 
in  relation  to  the  machine  itself  or  with  reference  to  the  op- 
erator who  usually  faces  it  and  whose  right  hand  is  towards 
the  left  side  of  the  machine.  If  we  say  that  a  lathe  is  in  the 
right-hand  corner  of  the  shop,  we  mean  the  side  correspond- 
ing to  our  own  right  hand  as  we  look  down  its  length;  but  if 
we  speak  of  a  right-hand  side  tool  in  that  same  lathe,  we  mean 
one  which  faces  to  our  own  left  hand,  i.  e.,  towards  the  right 
side  of  the  lathe.  [In  American  practice,  a  right-hand  side- 
tool  operates  on  the  right-hand  side  or  end  of  the  work,  the 
right-hand  side  being  to  the  right  of  the  operator  when  in  the 
working  position. — Editor.]  The  "front"  of  a  lathe  is  the 
side  on  which  the  operator  stands  and  is  never  a  matter  of 
doubt,  but  the  "front"  of  a  milling  machine  may  stand  for 
the  end  view  of  the  spindle  or  either  side  according  to  design. 

That  this  whole  matter  requires  revision  and  standardiza- 
tion is  plain  from  the  misunderstandings  which  are  constantly 
occurring,  and  from  the  fact  that  the  terms  right-  and  left- 
hand,  whether  relating  to  the  rotation  of  a  fan,  electric  motor, 
etc.,  the  hanging  of  a  door,  or  the  objects  in  an  illustration, 
are  always  matters  of  uncertainty  or  guess-work  unless  de- 
termined by  some  additional  indication.  To  suggest  a  rem- 
edy which  is  at  once  practicable  and  effective  is  no  easy  mat- 
ter, but  we  are  told  that  "difficulties  are  made  to  be  over- 
come," and  some  of  the  achievements  in  the  direction  of 
standardization  which  have  already  been  accomplished  looked 
at  the  outset  far  more  hopeless. 

It  is  useless  to  expect  buyers  of  machine  tools  to  be  precise 
in  their  descriptions  until  the  makers  set  the  example  of  care- 
ful and  accurate  phraseology.  Undoubtedly  the  machine  tool 
builders  must  lead  the  way,  and  the  first  step  towards  the  de- 
sired end  will  be  in  the  direction  of  a  standard  system  among 
themselves,  preferably  on  an  international  basis.  Their  cata- 
logues and  printed  matter  would  then  do  much  to  extend  the 
result  among  buyers  and  others  who  could  not  be  directly 
reached.  The  subject  is  one  that  might  with  advantage  be 
taken  up  by  the  machine  tool  builders'  associations  with  a 
view  to  some  practical  action,  and  I  trust  that  they  may  be 
induced  to  take  an  active  interest  in  the  matter  and  endeavor 
to  bring  about  its  accomplishment. 

*     *     * 

The  largest  part  of  the  world's  supply  of  asbestos  is  pro- 
vided by  Canada.  The  total  amount  of  asbestos  produced 
yearly  in  the  world  is  about  75,000  tons,  of  which  Canada  pro- 
duces about  65,000  tons.  Russia  produces  practically  the  re- 
mainder, or  about  10,000  tons. 


June,  1910 


MACHINERY 


793 


GRITS  AND  GRINDING  CHIPS* 


WhethfT  griiulinK  the  roughest  work,  siicl 
alloy  steel  railroad  switches,  frogs,  etc.,  or 
most  delicate  instruments  of  precision,  the 
whether   it   is  a  grinding  wheel,  oilstone,  or 


as  draw-bars, 
the  finest  and 
abrasive  used, 
razor  hone,  re- 


luove.s    the    metal    by    cutting   off    minute   chips.     lOach    little 
particle   of   grit   on   the   abrading   surface   is   a   cutting   tool, 
which  severs  the  chips  on  the  same  principle  that  the  lathe 
tool  removes  metal. 
The    secret    of 
success   of   any 
rasive      wheel 
stone     is     in 
adaptability    of 
structure     for 
work    on    which 
is   used.       The  effi- 
ciency   of    alumin- 
ous   abrasive     ma- 
terials used   in  the 
m  a  n  u  f  a  cture    of 
grinding  wheels  de- 
ponds     largely     on 
their     purity     and 
structure.      By 
aluminous       abras- 
ives is  meant  those 
which    depend    for 
their    abrasive    ac- 
tion   on    the    alum- 
ina   content.       The 
chief     impurities 
found        are        the 
oxides  oi   iron  and 
titanium    and    sili- 
ca.    In  some  cases 
these   minerals   are 
merely    intermixed 
with    the    abrasive 
and    can    easily    be 
separated   mechani- 
cally.      In       other 
cases    the    impuri- 
ties are  chemically 
o  r       mechanically 
combined   with   the 


Fig   1.    Microscopic  Vie-w  of  Emery  Grains  con- 
taining 50  Per  Cent  Crystalline   Alumina 


Manganese  Steel  Chips  produced  by  Dry 
Grinding  with  an  Emery  Wheel 


In  Fig.  1  some  grains  of  Naxos  emery  are  shown  as  they 
appear  under  the  microscope.  These  grains  have  a  consider- 
able quantity  of  foreign  minerals  and  they  may  be  compared 
to  a  sponge,  the  interstices  of  which  have  been  filled  with  im- 
purities. The  abrasive  shown  in  Fig.  2  has  only  a  small 
amount  of  combined  impurities,  none  of  which  are  mechani- 
cally mixed  and  it  will  be  noted  that  these  grains  show  a 
tendency  toward  crystallization,  whereas  those  in  Fig.  1  are 
entirely  amorphous,  that  is,  they  have  no  determinate  shape. 

It    is    evident    that 
the  more  round  or 
blunt      grains 
shown     in     Fig.     1 
are  not  as  good  for 
abrasive      purposes 
as  those  of  Fig.  2, 
which   have   sharp- 
er    cutting     edges. 
All      the     commer- 
cial forms  of  natu- 
ral   abrasives   have 
impurities    of    for- 
eign  material   to  a 
greater  or  less  de- 
gree.    They  seldom 
have      more      than 
85    per    cent    crys- 
talline   alumina 
and       those       that 
run   as  high  as   80 
per    cent     or    over 
are    considered    ex- 
ceptionally      good. 
The  common  grade 
of        emery        used 
has    only    from    40 
to      50      per      cent 
crystalline    a  I  u  m- 
ina.      In    the    arti- 
ficial  alu  m  i  n  o  u  s 
abrasives  it  is  pos- 
sible    to     get     any 
degree      of     purity 
desired,  as  the  pur- 
ity depends  on  the 
electric    furnace 
treatment.        Alun- 


Fig.  2.    Alundum  Grains  containing  irom  92  to  98 
Per  Cent  Crystalline  Alumina 


Fig. 


Manganese  Steel  Chips  produced  by  Dry 
Grinding  with  an  Alundum  Wheel 


Fig,  5. 


Razor  Edtfe  alter  Honing  but  before  Strop- 
ping—Enlarged 750  Diameters 


Fig.  6. 


abrasive  grain,  so  that  purification  is  practically  impossible. 
In  all  aluminous  abrasives,  the  abrasive  efficiency  is  directly 
inoportional  to  the  amount  of  crystalline  alumina  present. 
When  silica  is  combined  with  alumina,  it  nialces  a  brittle 
grain  of  weak  structure  which  is  unsatisfactory,  and  when 
iron  oxides  are  present  the  grain  lacks  the  necessary  abrasive 
qualities;  the  tendency  of  such  a  wheel  is  to  heat  or  burn  the 
material  being  ground,  and  it  also  consumes  a  great  deal  of 
power. 


Razor  Edge  sho^^Ti  in  Fig.  5  after 
Stropping 


Fig.  7.     Edge  or  Razoi 
Honed  on  Coarser 


shown  In  Pigs.  6  and  6 
Hone  and  Sti-opped 


•  Alistrnctcd    from    the    Mnroh 
OrinrlH,   iiuljllsluil    iiuiMthl.v    li.v   till' 


nnd    .Vprll    nuiiilii' 
Noi'toii   l'oiii[>(in.v, 


rs    of    Orils    ami 
Wort'i'StiT,   Muss. 


dum  has  from  92  to  9S  per  cent  pure  alumina. 

In  Figs.  3  and  4  arc  shown  tAvo  lots  of  grinding  chips  as 
they  appear  under  the  microscope.  Those  shown  in  Fig.  3 
were  taken  from  under  a  grinding  wheel  made  of  an  abrasive 
material  similar  to  that  illustrated  in  Fig.  1.  The  other  chips 
shown  in  Fig.  4  wore  produced  by  a  grinding  wheel  composed 
of  an  abrasive  material  of  a  high  degree  of  purity.  The  ma- 
terial from  which  these  chips  were  ground  was  the  same  in 
both  cases  and  the  grinding  was  done  under  the  same  condi- 
tions. Fig.  3  shows  that  there  was  so  much  heat  generated 
that  portions  of  the  chips  were  melted  as  indicated  by  their 
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globular  form,  while  those  of  Fig.  4  are  seen  to  be.  in  form, 
identical  with  the  chips  from  steel  metal  cutting  tools,  except 
that  there  are  many  different  shapes,  widths  and  lengths  due 
to  the  fact  that  the  cutting  points  of  the  grinding  wheel  are 
differently  shaped  and  have  different  clearance  angles.  It  is 
not  intended  to  infer  that  the  cutting  properties  of  a  wheel 
depend  entirely  on  the  abrasive,  for  there  are  many  conditions 
that  should  be  considered,  as  for  example,  the  grade  of  hard- 
ness. That  the  quality  of  the  abrasive  is  of  considerable  im- 
portance, however,  is  shown  by  these  microscopic  views. 

The  microscope  and  camera  also  furnish  evidence  that  in 
the  act  of  grinding,  the  principle  of  the  cutting  action  is  the 
same,  whether  a  grinding  wheel,  oilstone,  polishing  and  buff- 
ing wheel,  or  razor  hone  is  used.  For  example,  a  keen  edge 
on  a  knife  or  razor  is  produced  by  cutting  from  the  side  of  the 
blade  minute  chips  until  the  blade  is  worn  down  to  a  thin 
edge,  and  the  chips  differ  from  those  produced  by  a  coarse 
wheel  only  in  size.  Chips  from  two  widely  different  forms  of 
grinding  are  shown  in  Figs.  4  and  5.  The  first  illustration 
shows  the  chips  obtained  from  grinding  with  a  coarse  open 
wheel,  while  the  second  shows  the  edge  of  a  razor  that  has 
been  honed  but  not  stropped,  the  photograph  being  taken 
under  the  microscope  and  enlarged  750  diameters.  What  is 
seen  on  the  edge  of  this  razor  are  minute  particles  of  metal 
or  chips  clinging  to  the  slightly  magnetized  edge.  Fig.  6 
shows  the  same  razor  after  having  been  stropped.  It  will 
be  seen  that  this  operation  removes  the  tiny  particles  of 
metal  shown  in  Fig.  5.  The  even  edge  of  the  razor  after  hon- 
ing is  evidence  that  it  was  sharpened  on  a  fine  hone  of  even 
structure.  Fig.  7  shows  the  same  blade  with  a  different  edge, 
but  having  been  honed  on  a  stone  of  coarse  and  uneven  struc- 
ture and  then  stropped.  It  is  plainly  evident  by  these  illus- 
trations, which  are  magnified  the  same,  that  the  hone  used 
on  the  blade  of  Fig.  7,  is  made  of  coarser  grit  than  that  used 
on  the  blade  of  Fig.  6,  as  the  edge  is  rougher  and  the  marks 
on  the  side  of  the  blade  are  deeper. 

The  form  of  chips  produced  by  metal  grinding  indicates  to 
a  certain  extent  the  temperatures  at  the  point  contact.  If  the 
chips  are  spherical  instead  of  being  long  and  curly,  the  heat 
generated  has  been  excessive  and  a  cooler  cutting  wheel 
should  be  substituted,  as  energy  in  the  form  of  motive  power 
is  being  consumed  unnecessarily.  Where  there  is  too  much 
heat  generated,  there  is  also  danger  of  overheating  and  burn- 
ing the  work.  Excessive  heat  and  waste  of  power  frequently 
result  from  the  use  of  wheels  that  are  too  hard  or  too  fine  for 
the  work.  The  combination  of  a  hard  bond  and  fine  grit 
makes  a  wheel  so  dense  that  there  is  little  opportunity  for 
the  particles  to  project  enough  to  cut  and  there  is  no  room  for 
chips  if  they  were  removed.  Such  wheels,  however,  last 
longer  than  the  proper  grade  and  for  this  reason  there  is  a 
tendency  on  the  part  of  those  economically  inclined  to  use 
hard,  fine  wheels  on  work  which  calls  for  wheels  which  are 
coarse  and  soft,  but  this  is  poor  economy.  In  this  connection 
the  microscope  and  camera  have  proved  valuable  in  determin- 
ing the  proper  wheel  or  stone  for  the  various  kinds  of  work. 
It  is  possible  by  this  means,  together  with  a  similar  examina- 
tion of  the  surface  ground,  not  only  to  select  the  grade  and 
grain  of  wheel  that  does  the  work  most  effectively,  but  in 
many  cases  to  improve  grinding  conditions  in  general. 

*  *     * 

IS  THIS  TRUE? 

"It  is  a  curious  fact  that  it  is  immensely  more  difficult  to 
write  a  good  news  article  about  a  subject  of  which  you  your- 
self know  much,  than  about  a  subject  on  which  you  are  looking 
for  information,  as  well  as  everybody  else.  I  myself  once 
wrote  a  book  on  how  to  run  a  steam  engine  (published  anon- 
ymously) and  though  I  had  never  touched  a  steam  engine  in 
my  life,  my  book  at  once  took  precedence  in  popularity  over 
all  the  other  books  on  the  market  written  by  experts  and  was 
adopted  in  colleges  as  a  text  book." — Sherwiii  Cody. 

*  *     * 

The  French  army  department  has  recently  acquired  an  auto- 
mobile which  is  capable  of  running  as  well  in  water  as  on 
land.  It  can  be  instantly  changed  from  a  land  to  a  water 
machine.  It  has  a  speed  of  twenty-five  miles  on  land  and 
about  eighteen  miles  in  water,  and  can  carry  four  persons. 


REORGANIZING  A  RUN-DOWN  ASSEMBLING 
DEPARTMENT-2 

By  ALFRED  SPANGENBERG 

In  the  previous  installment  of  this  article,  the  necessity  for 
analysis  of  existing  conditions,  the  relation  of  the  machine 
departments  to  that  of  assembling,  the  value  of  an  efficient 
stock  tracing  system,  the  importance  of  an  inspection  depart- 
ment, and  wage  systems,  received  consideration.  The  present 
Installment  will  deal  with  problems  encountered  in  the  as- 
sembling department  itself. 

2. -DEFECTS    OF    ASSEMBLING    SYSTEM    AND    METHODS 
FOR  IMPROVEMENT 

Arrangement  and  Equipment  of  an  Assembling  Room 

The  efficient  organization  of  a  shop  requires  the  division  of 
the  shop  into  departments  according  to  the  machines  used; 
for  instance,  the  lathes  should  all  be  in  one  department,  and 
so  with  the  planers,  milling  machines,  etc.  A  large  number 
of  concerns,  however,  still  machine  a  part  of  the  work  in  the 
assembling  room,  even  though  regular  machine  departments 
have  been  established  for  the  machining  operations.  This 
leads  to  inefficient  methods  of  machining  in  the  assemb- 
ling room,  as  the  machines  can  generally  be  used  to  better 
advantage  if  installed  in  the  proper  machine  department. 
This  matter  was  fully  treated  in  an  article  by  the  writer  ap- 
pearing in  the  August,  1909,  issue  of  Machixehy. 

Again,  the  average  assembling  room  is  small,  and  the  space 
taken  up  by  operating  machinery  is  generally  needed  for  as- 
sembling work  or  for  storage.  In  most  cases,  the  reason  given 
for  having  machine  work  done  in  the  assembling  room,  is  that 
difficulties  arise  in  getting  the  parts  promptly  to  the  as- 
semblers; if  the  machines  are  in  the  assembling  department, 
delays  will  be  avoided,  because  the  assembling  foreman  will 
take  particular  care  to  get  the  work  out  in  time.  While  this, 
no  doubt,  is  true,  yet,  with  an  efficient  stock  tracing  system, 
there  should  be  no  difficulty  in  obtaining  the  work  from  the 
machine  departments  in  time. 

Occasions  will  also  arise  in  the  assembling  when  it  is 
necessary  to  adjust  some  of  the  parts,  and  it  is  then  ad- 
vantageous to  have  machines  convenient  to  the  assembler. 
Upon  investigation  it  will  generally  be  found,  however,  that 
much  of  this  work  is  unnecessary  and  can  be  eliminated  by 
the  employment  of  a  few  simple  gages. 

In  describing  the  arrangement  and  equipment  of  the  ma- 
chine tool  assembling  department,  we  will  assume  that  the 
operations  involved  will  include  the  cleaning  and  chipping: 
drilling;  filling,  rubbing  down,  and  painting;  assembling  the 
small  units;  scraping;  and  erecting.  As  these  operations  dif- 
fer widely,  each  being  performed  by  a  different  class  of  work- 
men, a  proper  system  requires  their  segregation.  In  large 
shops  devoted  exclusively  to  building  one  article  these  opera- 
tions usually  are  carried  on  in  separate  departments,  each 
under  a  different  foreman.  The  usual  plan  where  the  product 
is  of  a  varying  character,  is  to  have  a  separate  assembling 
department  for  each  class  of  machines;  thus,  in  the  machine 
tool  line  the  lathes  are  erected  in  one  department,  the  planers 
in  another,  etc.  The  last-mentioned  plan  is  the  one  that  will 
be  considered  here. 

Cleaning  and  Chipping  Operations 

In  some  shops  the  cleaning  and  chipping  is  done  in  the  as- 
sembling room,  although  it  is  more  economical  to  clean  the 
castings  in  the  foundry,  owing  to  the  cheaper  class  of  labor 
employed  and  the  better  facilities  for  this  work.  However, 
when  this  work  is  done  in  the  assembling  department,  a  suit- 
able space  should  be  provided,  so  as  to  keep  the  "muss"  and 
dirt  in  one  place.  The  old-time  method  of  cleaning  large 
castings  by  rubbing  them  with  a  file  or  emery  brick  should 
be  supplanted  by  the  more  economical  method  of  using  an 
emery  wheel  driven  by  a  portable  motor  and  fiexible  shaft. 
The  equipment  should  also  include  stationary  emery  wheels 
for  grinding  the  small  parts,  and  pneumatic  hammers  for  chip- 
ping the  heavier  work.  Vise  benches  and  vises  are  needed 
by  the  chippers,  and  suitable  stands  or  bins  for  the  small 
parts  will  economize  space. 
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As  all  castings  should  bo  I'lcaned  thoroughly  before  any  drill- 
ing or  assembling  operations  are  started,  this  work  should  be 
loeated  near  the  receiving  depot  and  convenient  to  the  drilling 
machines,  as  nearly  all  castings  require  some  drilling  opera- 
tion. 

The  filling,  rubbing  down,  and  painting,  can  be  done  to 
advantage  in  the  cleaning  space;  these  operations  should  be 
completed  immediately  after  the  drilling,  and  before  the  as- 
sembling operations  are  commenced.  In  many  shops,  how- 
ever, the  painters  are  allowed  to  fill  and  rub  the  finished 
or  partly  finished  machines,  to  the  annoyance  of  the  assemb- 
lers, and  with  the  certainty  of  getting  dirt  in  the  bearings. 
Of  course,  some  of  the  painting  and  touching  up  with  filler 
must  be  done  on  the  assembling  floor,  but  in  most  cases  it  can 
be  confined  to  one  place. 

Drilling-  Operations 
If  special  shop  conditions  render  it  advisable  to  have  the 
drilling  machines  in  the  assembling  department,  they  should 
be  located  near  the  place  where  the  work  is  received.       The 
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Fig.  4.  Card  which  accompanies  the  -Work  until  it  reaches  the  Stock 
Room.  The  Necessary  Operations  are  numbered  consecutively  and  checked 
off  as  completed. 

general  arrangement  of  the  machines  and  the  requirements 
for  their  operation  were  outlined  in  the  writer's  article  in  the 
August,  1909,  issue.  Rapid  drilling  is  essential,  as  some  one 
of  the  assemblers  will  always  be  found  waiting  for  the  drill- 
ing operations  to  be  completed.  High-speed  steel  drills  and 
machines  powerful  enough  to  drive  them  to  their  maximum 
capacity  are,  therefore,  required. 

Assembling 

Even  when  the  assembling  and  erecting  processes  are  car- 
ried on  in  one  department,  it  is  best  to  provide  a  separate 
location  for  each,  because  the  equipment  for  each  differs  wide- 
ly. For  assembling  the  small  units  it  is  convenient  to  have 
long  benches  on  which  to  place  the  parts;  these  benches  are 
provided  in  addition  to  the  regular  wall  benches  with  vises, 
and  should  be  arranged  convenient  to  the  latter  and  with 
aisles  between  them  for  trucking  the  work.  These  aisles 
should  always  be  kept  clear.  When  the  parts  are  made  in 
large  quantities,  it  pays  to  provide  fixtures  for  holding  the 
parts  that  cannot  be  conveniently  clamped  in  the  ordinary 
vises  during  the  assembling  process.  For  holding  the  heavier 
pieces,  as,  for  instance,  lathe  headstocks,  trestles  or  wooden 
horses  are  required,  which  may  be  made  of  sufficient  length  to 
hold  three  or  four  neadstocks.  The  space  under  the  trestles 
can  be  utilized  for  keeping  the  smaller  assembled  units  until 
needed. 

The  practice  of  allowing  the  benches  to  be  littered  up  with 
small  parts  and  stock  supplies  such  as  screws,  pins,  keys,  etc., 
is  a  source  of  loss  and  waste.  One  of  the  greatest  causes  of 
annoyance  to  a  foreman  when  this  system,  or  rather  lack  of 
system,  is  followed,  is  that  the  workman  soon  forgets  what 
members  the  stock  supplies  belong  to,  with  the  result  that 
screws  arc  used  that  are  either  too  long  or  too  short,  or  not  of 
the  right  type.  This  defect  may  be  overcome  by  providing 
boxes  of  uniform  dimensions  for  keeping  the  small  parts. 
These  boxes  should  be  made  with  a  partition  at  one  end  for 
the  stock  supplies,  and  with  a  tin  pocket  on  the  side  in  which 
to  place  cards  giving  the  necessary  information,  as  will  be 
explained  in  detail  later. 


Much  time  will  1  c  saved  in  the  assembling  department  by 
having  a  s|ieeilic  i)luce  for  such  tools  as  wrenches,  pneumatic 
drills  and  hammers,  clamps,  etc.  While  the  men  should  be 
permitted  to  help  themselves  to  these  tools,  they  should  be  re- 
turned upon  completion  of  a  job.  Little  or  no  trouble  will 
arise  from  lost  tools  if  the  foreman  insists  upon  this  rule 
being  enforced.  When  there  is  a  departmental  tool-supply 
room,  it  is  better,  of  course,  to  keep  all  tools  there.  Ratchet 
wrenches  with  removable  sockets  fitting  different  sized  nuts, 
bolts,  and  screw-drivers,  are  most  convenient  for  assembling 
work. 

All  parts  to  be  assembled  should  be  arranged  in  logical  order 
and  placed  convenient  to  the  workmen,  so  that  their  sole  atten- 
tion can  be  concentrated  upon  the  assembling  operations, 
thereby  making  it  unnecessary  for  them  to  waste  time  in 
running  around  to  find  the  parts.  Every  facility  should  be 
provided  for  the  quick  handling  of  the  work. 

Scraping  Operations 

The  work  of  scraping  usually  does  not  receive  the  attention 
that  its  importance  demands.  The  accuracy  of  the  W'ork  pro- 
duced by  any  machine  tool  is  almost  entirely  dependent  upon 
the  accuracy  with  which  the  planed  surfaces  are  scraped;  It 
is  essential  that  a  proper  equipment  of  straightedges,  surface 
plates,  test  indicators,  squares,  etc.,  be  provided  for  testing" 
the  truth  and  alignment.  Each  individual  member  should  be- 
tested  separately,  and  it  is  often  advisable  to  have  special 
straightedges  or  surface  plates  which  can  be  used  both  for 
testing  the  planing  and  scraping.  Then  the  planing  is  easily 
tested,  and  if  not  within  the  allowable  limits,  the  part  can  be 
sent  back  for  replaning  before  any  scraping  is  done.  This  is 
an  important  feature,  since  it  is  far  more  economical  to  plane 
work  true  than  it  is  to  scrape  it. 

Without  the  aid  of  such  devices  for  gaging  the  work,  errors- 
may  exist  in  the  machining  that  may  necessitate  the  use  of  sl. 
file  before  the  scraping  operation.  These  special  straight- 
edges or  surface  plates  are,  however,  not  intended  to  make  the 
parts  interchangeable  in  all  respects.  It  is  practicable  only 
to  carry  out  this  feature  in  the  planing  process  and  up  to  a 
certain  point  in  scraping,  after  which  the  pieces  are  scraped 
together  and  numbered  accordingly. 

In  addition  to  trestles  for  the  heavy  parts,  scraping  trucks 
are  convenient  for  supporting  the  movable  members  during 
the  scraping.  These  trucks  are  portable  benches  mounted  on 
castors,  so  that  they  can  easily  be  moved  about  and  turned 
around  to  any  position  that  will  secure  good  light  on  the  work. 
Motor-driven,  rotary  oil  stones  should  be  provided  for  the- 
sharpening  of  the  scrapers.  Each  scraper-hand  should  be  pro- 
vided with  a  number  of  properly  hardened  scrapers.  The 
necessity  for  ample  crane  facilities  is  too  well  recognized  to- 
need  comment.  Simple  and  inexpensive  pulling  devices,  such 
as  those  described  by  the  writer  in  the  April,  1909,  number  of 
Machinery  (reprinted  in  Machinery's  Reference  Series  No. 
50,  "Principles  and  Practice  of  Assembling  Machine  Tools"), 
will  greatly  facilitate  this  work,  and  enable  the  workmen  to- 
devote  their  energy  to  the  actual  operation  of  scraping. 

Erecting- 

The  arrangement  of  the  erecting  floor  will  vary  with  the 
character  of  the  work;  however,  a  few  general  principles  may 
be  stated.  Where  it  is  the  practice  to  build  machines  in  large 
lots,  the  beds  are  placed  in  rows  with  aisles  between.  Crowd- 
ing should  be  avoided;  in  case  there  is  not  sufficient  room  to 
arrange  all  the  beds  in  a  lot  on  the  erecting  floor  at  one  time, 
fill  the  available  space  without  crowding,  and  store  the  re- 
maining beds  in  some  convenient  place. 

Suitable  erecting  pits  are  required  for  such  machines  as 
large  boring  mills  and  planers,  which  have  driving  works 
reaching  below  the  floor  line.  The  bottom  of  the  pits  is  usual- 
ly lined  with  concrete,  with  sides  of  the  same  material  or 
brick,  while  cast-iron  plates  are  placed  all  around  the  mouth. 
These  pits  are  generally  provided  witn  movable  girders  or  sup- 
ports, to  accommodate  various  sizes  of  machines.  When  a  nit 
is  not  in  use,  it  is  covered  with  a  plank  floor  made  in  sections, 
supported  upon  the  girders  set  in  pockets  in  the  sides  of  the 
pits. 

Emery  wheel  stands,  speed  lathes,  small  drill   presses,  and 
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portable  vise  stands  should  be  located  at  convenient  points  on 
the  erecting  floor.  Chalk,  emery  cloth,  machine  oil,  and  all 
special  appliances  used  by  the  workmen  should  be  handy,  so 
as  to  avoid  running  to  the  tool-room.  In  regard  to  waste  for 
cleaning  purposes,  it  may  be  of  interest  to  note  that  many 
shops  are  now  abandoning  it  for  raw  silk  towels  which  can 
be  washed  in  a  machine,  and,  besides  being  cheaper  in  the  end 
than  waste,  are  far  more  sanitary. 

The  relative  importance  of  handling  facilities,  such  as  elec- 
tric cranes,  hoists,  etc.,  varies  according  to  the  character  of 
the  work.  What  may  be  the  most  important  feature  for  one 
class  of  work  may  not  be  essential  in  another  class.  In  some 
cases  it  pays  to  have  specially  designed  jib  cranes  with  power 
hoists,  so  that  the  workmen  need  not  wait  for  the  over-head 
crane  after  the  work  Is  once  placed  within  reach  of  the 
former. 

In  the  handling  of  light  work  there  are  several  points  of  im- 
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Fig.  5.  Tag  showing  Data  required  by  Erectors.  The  Tag  Illustrated  is 
for  Engine  Lathes ;  when  properly  filled  out.  it  is  placed  on  the  Lathe  Beds 
on  the  Erecting  Floor 

portance  that  must  be  considered.  Whenever  possible  the 
stock  should  be  carried  in  boxes.  These  boxes  should  be  of 
some  standard  sizes.  For  very  small  work  it  pays  to  arrange 
the  boxes  with  removable  trays  so  that  the  stock  can  be  easily 
handled  and  better  protected  in  carrying  it  through  the  shop. 
Erecting  trucks  with  one  or  more  shelves,  and  ordinary  two- 
wheeled  trucks  are  necessary  for  moving  the  light  pieces.  The 
features  mentioned  in  this  brief  outline  apply  to  the  entire 
assembling  department,  and  are  of  vast  importance  because  an 
astonishingly  large  proportion  of  lost  time  can  be  attributed 
to  lack  of  proper  facilities  and  methods  for  handling  work. 

As  all  power-driven  machinery  requires  to  be  "run  off" 
when  completed,  some  convenient  source  of  power  is  neces- 
sary. This  problem  is  easily  solved  in  the  case  of  motor- 
driven  machines,  but  for  belt  drives,  instead  of  moving  each 
machine  under  a  countershaft,  it  is  more  convenient  to  pro- 
vide portable  electric  motors,  which  can  be  moved  to  any  ma- 
chine by  the  crane.  If  required,  these  motors  may  be  back- 
geared  and  provided  with  different-sized  pulleys,  and  in  the 
case  of  small  units  the  entire  outfit  can  be  mounted  on  a  truck. 
When  the  machines  to  be  run  off  require  the  application  of 
power  to  more  than  one  pulley,  a  suitable  countershaft  can  be 
supported  above  the  motor  by  braces  bolted  to  the  truck.  Each 
outfit  should  be  provided  with  a  controller,  as  variable  speed 
motors  are  best  adapted  to  this  work. 

Necessity  for  a  Departmental  Stock-supply  and  Tool-room 

One  of  the  principal  factors  in  the  efficiency  of  an  assemb- 
ling department  is  the  stock-supply  and  tool-room — the  "heart 
of  the  department."  Added  to  the  loss  of  time  in  looking  for 
lost  or  missing  parts,  due  to  haphazard  methods  of  checking 
up  and  taking  care  of  the  parts  as  they  are  received,  it  is  the 
usual  custom  in  run-down  assembling  departments  not  to  pro- 
vide any  regular  place  for  keeping  the  work,  but  to  dump  it 
down  anywhere.  Frequently  the  only  place  provided  for  the 
small  parts  is  under  or  on  top  of  the  vise  benches. 

When  sufficient  space  is  available  for  a  stock  and  tool  sup- 
ply room  in  the  assembling  department,  it  is  advisable  to 
establish  one  immediately.  In  equipping  this  department,  ad- 
justable metal  shelves  and  bins  can  be  used,  and  for  storing 
many  of  the  small  parts  carried  in  the  boxes  already  referred 
to,  racks  can  be  so  arranged  that  any  bos  can  be  placed  di- 
rectly into  the  rack  in  the  same  manner  as  a  drawer.  This  ar- 
rangement saves  extra  handling  of  the  work,  and  is  better 
than  piling  boxes  one  on  top  of  another,  as  any  box  is  instant- 


ly accessible.  The  shelves  and  bins  in  the  stock  room  are 
only  for  keeping  the  smaller  parts,  such  as  can  be  easily 
handled  by  the  stock  clerk;  the  larger  pieces,  not  being  so  apt 
to  get  lost  or  misplaced,  can  be  taken  directly  to  the  as- 
semblers without  passing  through  the  stock  room,  although 
care  should  be  taken  in  checking  up  this  material  when  re- 
ceived. 

Sufficient  space  should  be  assigned  in  the  tool-room  for 
storing  all  tools  used  in  the  assembling  department.  Some 
simple  system  must  be  inaugurated  for  keeping  track  of  the 
work  and  avoiding  delays  in  giving  it  out,  for  taking  proper 
care  of  the  tools  and  keeping  them  in  good  condition,  and  for 
charging  up  to  the  workmen  the  tools  in  their  possession.  A 
part  of  the  space  assigned  to  the  stock  and  tool  supply  room 
should  be  partitioned  off  and  fitted  up  for  the  foreman's  office, 
as  the  foreman  necessarily  must  keep  in  close  touch  with  this 
department. 

When  the  size  of  the  department  precludes  the  establishment 
of  a  stock-supply  and  tool-room  some  other  place  with  suitable 
equipment  must  be  assigned  for  keeping  the  small  parts  until 
wanted  by  the  assemblers.  Either  wooden  or  metal  shelves 
and  bins  should  be  erected  near  the  receiving  depot,  and  they 
should  be  numbered  consecutively  to  facilitate  putting  the 
parts  into  the  bins  and  locating  the  work  when  wanted.  All 
of  the  larger  pieces  should  be  stamped  with  their  order  num- 
ber and  pattern  or  forging  numbers  for  the  purpose  of  iden- 
tification in  the  shop  and  for  the  customer's  convenience 
in  ordering  repairs.  As  it  would  not  be  feasible  to  stamp 
the  stock  supplies,  such  as  screws,  pins,  etc.,  with  their  piece 
number,  it  is  of  advantage  to  have  the  stock  supplies  put  up 
in  suitable  packages  properly  tagged.  This  can  be  done  at 
odd  times  by  the  stock  clerk,  and  the  packages  placed  in  the 
proper  bins  together  with  the  members  to  which  they  belong. 
In  case  there  are  too  many  pieces  belonging  to  any  particu- 
lar group  for  one  bin,  two  or  more  bins  can  be  assigned  to 
the  large  groups.     This  matter  should  be  determined  in  the 

beginning. 

Methods  of  Routing-  the  Work 

In  shops  without  established  methods  of  routing  the  work, 
it  frequently  occurs  that  work  reaches  the  assembling  depart- 
ment without  having  all  the  machining  operations  completed, 
and  if  this  is  not  discovered  before  the  parts  are  put  away. 


Itochtnel  gl-inoh  Turret  La^Mie.   ^arti   Peed  Bor>e. 
Group:  Friction  Gear  Ve'efcero. 


150 

!  So.  02. 


)f8!3A  of  P&rta 


Pinion 
Coll&r 
Friction  ! 
Priotlon 
Hut 


Drlva 
Run 

Slwo 
Broctor 
vlll  arijust 


f  tyr  V     Dr.   Bo.i  C  '  R^cd.'Stock  Q  I 


r  S3£12 
7  23S49 

P  35665 
P  55666 
F   17186 


1 


Fig.  6.     Specification  for  Friction  Gear  Members  sho^^Ti  on  the 
Assembly  Dratring  in  Fig.  7 

time  will  be  lost  when  the  work  is  finally  delivered  to  the  as- 
sembler, and,  in  addition,  unnecessary  trucking  is  required. 
This  is  particularly  likely  to  happen  where  there  is  no  system 
of  inspection,  and  the  sequence  of  operations  is  not  mapped 
out  in  the  beginning  on  cards  or  tags,  as  shown  in  Fig.  4, 
which  accompany  the  work  in  its  course  through  the  shop. 

The  receiving  depot  in  the  assembling  department  should 
consist  of  a  long  bench  about  the  height  of  the  moving  trucks, 
for  convenience  in  placing  the  small  parts;  the  truckers  who 
bring  the  work  to  the  assembling  department  are  merely  re- 
quired to  put  it  on  this  platform,  as  the  stock-room  clerk  may 
not  always  be  in  a  position  to  immediately  check  up  and  dis- 
pose of  the  parts.  He  should,  however,  give  a  receipt  for  all 
work  entering  his  department,  these  receipts  being  returned 
by  the  truckers  to  the  respective  machine  departments,  to  be 
placed  on  file  as  evidence  that  the  work  had  reached  its  desti- 
nation.    Cards  for  this  purpose  must  accompany  the  work,  and 
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tho  loceipt  may  be  given  In  the  form  of  a  distinctive  punch 
mai  U,  or  with  a  rubber  stamp.  The  data  this  card  should  con- 
tain are  shown  in  Fig.  1,  in  the  May  issue. 

As  soon  as  possible  after  the  worlc  reaches  the  assembling 
department  it  should  be  disposed  of  in  a  proper  manner.  All 
small  pieeis  that  require  cleaning  and  painting  are  sent  to 
the  cleaner's  bench;  those  requiring  drilling  and  no  cleaning 
or  painting  are  sent  to  the  drilling  machine  and  piled  in  a 
convenient  place;  all  other  small  parts  are  placed  in  the  stock- 
room bins.  After  being  cleaned,  the  work  is  sent  to  the  drill 
presses,  and  all  small  work  as  soon  as  drilled,  is  delivered  to 
the  stock  room.  Thus  no  work  enters  the  stock  room  until 
ready  for  the  assemblers.  Large,  heavy  pieces  are  sent  direct- 
ly to  the  drilliug  machines  and  from  there  to  the  assembling 
or  erecting  floor.  A  regular  place  should  be  provided  also  for 
the  large  parts,  as  otherwise  much  unnecessary  handling  will 
result.     It  is  advisable  to  mark  or  tag  these  parts,  for  identifi- 
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Pig.  7.     Assembly  Drawing  of  Parts  Classified  in  Fig.  6 

cation,  with  their  group  number  in  addition  to  the  piece  and 
order  numbers. 

Tlie  Assembling  Operations 

When  work  is  to  be  delivered  to  a  workman  who  is  nearly 
ready  for  his  next  job,  the  foreman  or  the  job-boss  sends  a 
helper  to  the  stock  room  with  a  work  card  properly  filled  out. 
This  card  contains  the  date,  workman's  name  and  number, 
group  number,  piece  numbers,  names  of  the  parts  to  be  as- 
sembled, operations,  contract  price,  and  estimated  time  for 
assembling.  The  stock  room  clerk  delivers  the  parts  to  the 
helper,  who,  in  turn,  delivers  them  to  the  workman  together 
with  the  card  just  mentioned,  any  shortages  being  noted  on 
the  card.  All  small  pieces  are  carried  in  the  boxes  mentioned, 
which  remain  with  the  workman  until  empty,  when  they  are 
returned  to  the  stock  room.  The  writer  believes  it  unwise  to 
provide  the  workmen  with  assembly  drawings  except  under 
special  conditions,  as  considerable  time  is  wasted  in  studying 
the  drawings.  Better  results  are  obtained  by  a  proper  subdi- 
vision or  classification  of  the  parts  that  can  be  assembled  in- 
dependently, each  group  containing  a  small  number  of  pieces, 
so  that  only  a  few  verbal  instructions  on  the  part  of  the  fore- 
man are  necessary.  This  opinion  is  strengthened  by  the  fact 
that  comparatively  few  workmen  can  read  an  assembly  draw- 
ing. Moreover,  instructions  should  only  be  necessary  in  the 
case  of  new  work  or  new  men.  All  assembly  drawings  should 
be  kept  in  a  suitable  cabinet  in  the  foreman's  office. 

After  each  group  is  assembled,  any  parts  requiring  scraping 
are  talien  apart  and  sent  to  the  scraper-hands,  while  all  the 
remaining  pieces  are  taken  directly  to  the  erecting  flDor  and 
placed  convenient  to  the  bed  of  the  machine  to  which  they 
belong.  Thus  the  erectors  are  supplied  with  work  as  soon 
as  it  is  assembled.  The  parts  that  require  scraping  are  imme- 
diately sent  to  the  erectors  upon  completion  of  the  scraping 
oiierations.  This,  of  course,  applies  to  the  smaller  members; 
the  heavy  members  and  beds  of  the  machines  are  scraped  on 
the  erecting  floor  to  save  extra  handling.  The  scraper-hands 
and  erectors  are  furnished  with  contract  tickets  similar  to 
those  given  to  the  assemblers. 


On  some  classes  of  work,  as,  for  Instance,  large  lathes  and 
planers,  it  is  the  practice  to  duplicate  only  the  parts  in  quan- 
tities, because  machines  of  this  character  have  beds  made  to 
order,  the  lengths  varying  considerably.  In  this  case,  the 
parts  when  assembled  are  sent  to  a  stock  room  for  finished 
work,  and  kept  there  until  a  machine  is  ordered,  when  they 
are  sent  to  the  erectors  to  be  fitted  to  the  bed.  Tho  completed 
machines  having  passed  final  inspection,  are  then  placed  in 
the  hands  of  the  shipping  department.  The  tag  which  is 
placed  on  each  machine  on  the  erecting  floor  is  shown  in 
Fig.  5. 

It  will  be  observed  from  the  foregoing  that  the  workmen  are 
always  supplied  with  jobs,  and  the  work  is  not  allowed  to  re- 
main with  a  workman  after  he  has  finished  his  operations  on 
it;  it  is  immediately  sent  to  the  next  operator.  This  condition 
fulfills  a  fundamental  principle  underlying  the  management 
of  men — that  they  should  ever  feel  the  pressure  of  work  yet 
to  be  done,  and  their  inability  quite  to  meet  the  demand  ahead 
of  them. 

Method  of  Assigning  the  Work 

Two  fundamental  principles  of  economical  assembling  must 
be  recognized  in  the  apportioning  of  the  work  among  the 
workmen  so  as  to  secure  a  rigid  subdivision  of  labor,  and  in 
the  avoiding  of  unnecessary  delays  In  getting  work  to  the  men, 
before  they  are  ready  for  it.  In  fact,  if  nothing  more  were 
accomplished  in  reviving  a  run-down  department  than  the  con- 
stant supplying  of  the  workmen  with  plenty  of  work  and  the 
necessary  tools,  and  having  the  jobs  classified  and  arranged  in 
logical  order,  the  productive  capacity  of  the  department  would 
be  considerably  increased.  Yet,  in  average  cases  the  foreman 
gives  these  matters  little  consideration,  resulting  in  w-ork  be- 
ing assigned  to  high-priced  workmen  that  could  as  well  be 
performed  by  cheaper  men,  and  in  wasted  time  while  the  fore- 
man hurriedly  chases  around  looking  up  jobs  for  men  who 
are  out  of  work.  In  this  way,  work  is  often  assigned  and  com- 
menced without  regard  to  whether  or  not  it  is  wanted  first, 
and  without  ascertaining  the  fact  that  all  the  parts  belonging 
to  any  particular  job  are  received  and  ready  for  the  assembler. 

It  now  remains  to  formulate  plans  whereby  the  work  can 
be  assigned  and  distributed  with  the  least  amount  of  attention 
on  the  part  of  the  foreman.  At  the  outset  it  will  be  necessary 
to  group  or  classify  the  parts  which  are  to  be  assembled.  This 
task  can  best  be  accomplished  by  the  assembling  department 
foreman,  since  no  one  is  as  well  qualified  to  successfully  carry 
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out  this  Important  work  as  he.  The  most  convenient  way  to 
make  the  classifications  is  to  take  the  assembly  draw-ings  and 
thoroughly  analyze  the  operations  necessary  to  assemble  the 
machine.  The  classification  of  grouping  of  the  parts  and 
assembly  operations  will  be  made  with  reference  to  the  cor- 
related members,  i.  e..  members  which  can  be  assembled  or 
fitted  independently  of  other  parts.  In  making  these  classi- 
fications, it  is  advisable  to  make  as  large  a  number  of  divisions 
or  groups  as  possible;  for  instance,  a  large  semi-automatic  tur- 
ret lathe  easily  would  comprise  150  to  200  groups. 

The  primary  objects  in  making  such  a  large  number  of 
groups  are  to  provide  for  a  rigid  subdivision  of  labor,  and  to 
enable  the  rate  setter  to  arrive  at  a  more  accurate  determina- 
tion of  the  time  required  to  assemble  the  various  iiarts.  The 
secondary  advantages  derived  from  the  system  are  that  exces- 
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sive  time  spent  on  any  particular  operation  can  be  detected  at 
once  and  the  cause  located;  there  is  likely  to  be  less  discrep- 
ancy between  the  estimated  time  and  actual  time:  it  enables 
all  the  small  members  constituting  each  group  to  be  kept  in  a 
separate  bin  in  the  stock  room  so  that  the  parts  can  be  de- 
livered to  the  workman  in  logical  order,  thereby  avoiding  the 
necessity  of  sorting  over  a  large  number  of  pieces  when  giv- 
ing out  the  work;  and  the  task  of  assigning  the  work  becomes 
a  comparatively  simple  matter,  as  only  a  small  number  of 
parts  are  in  each  independent  group;  and  a  subdivision  of  this 
character  facilitates  the  assembling  operations  by  permitting 
different  jobs  to  be  started  as  soon  as  a  few  parts  are  re- 
ceived. 

In  mapping  out  this  work,  effective  use  can  be  made  of  a 
loose-leaf  book,  which  enables  rapid  arranging  and  indexing 
■of  the  groups.  The  general  classification  of  the  data  may  be 
seen  from  Fig.  6,  which  shows  the  tabulation  of  the  friction 
gear  members  in  Fig.  7.  The  stud  F.  23213,  washer  F.  171S7, 
%  screw  No.  80,  and  3/32  pin  No.  300,  are  not  included  in  the 
form  shown  as  they  belong  to  another  group  of  parts.  As  will 
be  seen  by  referring  to  Fig.  6,  the  parts  are  arranged  in  logical 
order  the  same  as  they  are  to  be  assembled,  which  is  the  plan 
that  should  be  followed  in  preparing  the  part  lists  for  all  the 
groups.  The  column  marked  "Reed."  is  to  be  filled  in  with 
lead  pencil,  so  that  the  same  page  can  be  used  for  any  number 
of  machine  lots,  provided  no  changes  in  design  are  made. 

After  tabulating  all  the  groups  belonging  to  one  machine, 
they  should  be  arranged  in  logical  order,  classified,  numbered 
consecutively,  and  a  list  compiled  for  ready  reference.  From 
the  specimen  page  shown  in  Fig.  8,  it  will  be  seen  that  columns 
are  provided  for  "Wk.  Reed."  and  "Wk.  Assem.,"  which  fur- 
nish the  foreman  with  a  continual  record  of  the  condition 
of  the  work,  and  enable  him  to  ascertain  instantly  just  what 
groups  are  ready  to  be  assembled,  and  when  the  work  is  ready 
for  the  erectors.  This  record  is  kept  up-to-date  from  data  se- 
cured from  the  stock-room  records  and  piece-work  tickets. 
As  occasion  requires,  the  foreman  fills  in  the  column  marked 
"Assem.  by,"  from  which  his  clerk  is  enabled  to  make  out  the 
proper  contract,  which  should  accompany  the  work  when  it 
is  delivered  to  the  workman.  Another  index  is  required  giv- 
ing the  pattern  and  forging  numbers  in  numerical  order  to- 
gether with  their  group  number.  This  is  to  facilitate  putting 
the  work  into  the  proper  stock  bins.  A  copy  of  this  index,  to- 
gether with  a  list  of  parts  belonging  to  each  group,  is  needed 
for  the  stock  room,  but  the  loose-leaf  record  book  must  always 
be  kept  in  the  foreman's  office. 

General  Requirements  for  Efficient  Work 

It  is  the  intention  to  here  but  briefly  show  the  practical 
working  of  an  inspection  system  in  the  assembling  depart- 
ment for  insuring  efficient,  economical,  and  accurate  produc- 
tion. At  the  outset  it  will  be  necessary  to  provide  the  inspec- 
tors with  the  necessary  tools  and  gages  for  the  rapid  and 
accurate  inspection  of  the  work  assembled  and  erected.  There 
should  be  some  regular  system  whereby  the  gages,  both  those 
in  use  by  the  workmen  and  those  in  the  inspector's  care,  will 
be  examined  carefully  at  certain  intervals  and  compared  with 
the  master  gages  to  ascertain  whether  or  not  they  have  be- 
come worn.  The  reference  gages  or  standards  of  comparison 
should  be  kept  by  the  head  tool-maker  or  by  some  one  espe- 
cially appointed  for  that  work.  This  person  should  determine 
how  often  a  gage  must  be  examined  to  insure  its  being  in  the 
proper  condition;  and  by  arranging  the  examinations  periodi- 
cally, accuracy  of  the  tools  and  gages  can  in  this  way  be  very 
easily  insured.  In  addition  to  supplying  the  inspectors  with 
the  proper  tools  and  gages,  some  sate  and  convenient  means 
must  be  provided  for  keeping  this  equipment  and  transporting 
it  around  the  department.  This  can  easily  be  accomplished  by 
furnishing  each  inspector  with  a  portable  desk,  mounted  on 
wheels,  and  having  suitable  drawers  with  lock  and  key  in 
which  to  keep  the  various  tools,  gages,  printed  forms,  writing 
materials,  etc. 

The  inspectors'  duties  on  the  assembling  and  erecting  floor 
consist  primarily  in  examining  the  fit  and  alignment  of  the 
various  shafts,  gears,  slides,  guiding  surfaces,  etc.,  and  to  see 
that  every  part  of  the  machine  functions  properly.  This,  of 
course,  necessitates  the  constant  and  watchful  attention  of  the 


inspectors  as  the  work  proceeds,  so  that  faulty  workmanship 
is  discovered  in  its  early  stages.  Even  the  matter  of  looking 
after  such  seemingly  unimportant  details  as  the  proper  tight- 
ening of  nuts  and  bolts  should  receive  attention,  for  when 
this  point  is  neglected,  it  often  happens  that  through  careless- 
ness on  the  part  of  a  workman,  a  machine  "falls  apart"  after 
being  used  a  short  time,  causing  trouble  and  annoyance  to 
the  customer,  with  the  result  that  the  next  time  he  is  in  the 
market  for  a  similar  machine,  he  in  all  probability  buys  an- 
other make.  Steel  stamps  bearing  a  distinctive  character 
should  be  furnished  the  inspectors  for  marking  all  work 
passed  upon  by  them — these  stamps,  under  no  circumstances, 
to  be  out  of  their  jurisdiction.  This  acts  as  a  check  upon  the 
inspector,  for  if  any  defective  work  passes  his  hands  and  bears 
his  stamp  he  is  responsible  for  any  future  trouble  arising 
therefrom. 

In  connection  with  the  question  of  determining  just  what 
limits  of  error  are  allowable,  it  is  interesting  to  note  that  in 
modern  machine  tool  practice  the  tendency  is  to  allow  greater 
limits  in  running  fits  than  was  thought  advisable  a  few  years 
ago.  Thus,  for  all  rotating  members,  except  main  spindles 
carrying  the  work  or  tools,  the  practice  is  to  allow  from  0.002 
to  0.004  inch  for  running  fits,  for  diameters  from  %  to  3 
inches,  according  to  the  requirements  of  the  case;  to  have  a 
lateral  clearance,  or  endwise  motion,  of  0.005  inch  for  shafts, 
gears,  or  pulleys,  running  between  bearings,  sleeves  carrying 
gears,  etc.;  and  to  cut  the  teeth  of  all  gears  thinner  than 
standard,  so  that  two  gears  when  in  mesh  will  have  a  slightly 
perceptible  amount  of  backlash. 

The  advantages  of  this  practice  are  at  once  apparent;  it  not 
only  results  in  ease  and  quickness  of  assembling,  but  the  main 
feature  to  be  considered  is  the  fact  that  when  the  bed  of  a 
machine  is  under  the  severe  strains  of  a  heavy  cut,  the  dis- 
tortion likely  to  occur  may  cause  the  rotating  members  to 
bind  in  their  bearings,  if  fitted  too  closely,  and  thereby  con- 
sume an  excessive  amount  of  power,  besides  overheating  in 
the  case  of  high  rotative  speeds.  Moreover,  so  much  time 
will  be  saved  in  assembling  these  parts,  that  an  extra  amount 
of  time  is  allowable  for  obtaining  accuracy  in  the  alignment 
and  fit  of  vital  members,  such  as  main  spindles,  slides,  and 
guiding  surfaces. 

Conclusion 

Turning  now  to  the  subject  of  reports  and  their  uses,  it 
may  be  stated  that  much  good  can  be  secured  from  a  simple 
yet  thorough  system  of  reports  by  the  assembling  foreman, 
based  upon  his  actual  experience  in  carrying  through  his  de- 
partment a  newly  designed  product,  these  reports  to  contain 
criticisms  and  suggestions  upon  design,  and  ease  and  economy 
of  assembling  the  parts.  This  will  result  in  establishing  com- 
prehensive and  business-like  cooperation  between  the  design- 
ing department  and  the  assembling  foreman  and  assurance 
will  be  obtained  that  when  a  new  or  re-designed  machine  is 
produced  it  will  operate  properly,  and  will  be  so  designed  as 
to  be  produced  in  the  most  economical  manner  possible. 

The  problems  involved  in  reorganizing  a  run-down  depart- 
ment must  be  solved  with  an  absolutely  unbiased  mind  and 
a  determination  to  analyze  the  situation  thoroughly  and  merci- 
lessly. If  any  superintendent  or  foreman  wants  to  determine 
the  fact  that  many  of  the  defects  in  methods  and  management 
mentioned  in  this  article  in  all  probability  apply  to  his  own 
shop,  let  him,  after  ascertaining  what  should  6e  accomplished 
vial-e  a  comparison  icith  his  present  methods  and  processes. 

*     *     * 
HIGH-SPEED  ISTEEL    FILES 

The  expert  file  maker  knows  lull  well  how  easy  it  is  to  ruin  a 
new  file  by  a  few  quick  strokes  on  hard  castings.  After  a  file 
has  been  used  for  some  time  the  same  treatment  perhaps 
would  not  appreciably  harm  it.  The  delicate  sharp  edges  of 
new  file  teeth  are  easily  ruined  by  impact  and  heat,  whereas 
after  some  wear,  they  are  much  less  likely  to  be  affected  by 
injudicious  use.  A  new  file  used  on  revolving  work  in  the 
lathe,  especially  cast  iron,  is  quickly  worn  out  unless  us?d 
with  discretion.  It  would  seem  that  for  such  purposes  files 
made  of  high-speed  steel  would  be  much  superior  to  the  com- 
mon brands,  but,  of  course,  much  more  costly,  although  not 
more  expensive,  perhaps. 
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LATHE  BURNISHING  OF  METALS 

lly    WIl.MAM  A.   I'AINTKK 

Tin-  burnishing  of  metals  while  not  roiiuiiing  the  sliill  of 
thr  siiiinu-r,  or  the  multiple  operations  or  tools  used  in  that 
ciiilt.  still  is  a  trade  that  is  separate  and  distinct  I'lom  spin- 
ning.    Metal  burnishing  can  be  divided  into  three  classes: 

1,  Hand  burnishing  of  irregular  shapes,  such  as  tableware, 
jewelry,  belt  buckles,  metal  clocUs,  ornaments  and  all  metal 
parts  that  cannot  be  revolved  on  the  lathe,  using  steel  hand 
tools  of  various  shapes. 

2.  The  burnishing  of  small  round  work  in  the  lathe,  such 
as  buttons,  ornaments,  etc. — mostly  plated  ware  that  has  al- 
read.v  been  surfaced  and  is  operated  on  to  brighten  only — 
not  requiring  the  heavy  pressure  of  the  tool,  and  being  mostly 
done  with  blood-stone  burnishers,  a  natural  stone  of  small  size 
mounted  in  a  steel  holder.  These  stones,  some  of  which  are 
very  expensive,  last  for  years. 

:'..  The  burnishing  of  unfinished  or  rough  work  in  the 
lathe,  which  requires  smoothing  and  polishing  at  the  same 
time:  this  requires  considerable  pressure.  The  blood-stone 
burnisher  would  be  ruined  on  this  class  of  work.  The  tools 
used  are  of  steel  and  the  handles  are  short;  they  are  held  in 
the  hand  only.  A  strong  wrist  and  muscular  arm  are  re- 
(luired  for  burnishing,  as  well  as  a  steady  feed  of  the  tool, 
which  is  partly  accomplished  by  the  movement  of  the  body, 
in  conjunction  with  the  arm  and  wrist  motion;  the  hand  is 
steadied  by  being  held  against  the  body. 

Burnishing  may  be  described  as  an  economical  way  to  finish, 
polish  or  brighten  the  surface  of  metal,  without  wasting  any 
of   the    material.     It   is   also   a    means    of    strengthening    the 


Fig,  1.     View  sho-wdng  Method  of  Moistening  Work  wnth  Finger  Pads^and 
also  Position  and  Angle  of  Burnishing  Tool 

metal  by  tempering  or  hardening  it;  this  is  accomplished  by 
pushing  the  tool  over  the  work,  beginning  at  the  front  end 
and  pushing  always  against  the  chuck.  The  toolpost  is  used 
as  a  fulcrum  and  the  tool,  which  is  pressed  against  the  work, 
as  a  lever.  The  tool  is  given  a  slight  rotary  motion,  and 
only  the  thin  edge  or  end  is  used. 

While  the  pressure  against  the  work  does  not  seem  great, 
still  the  area  in  contact  with  metal  is  so  small,  and  the  speed 
of  the  lathe  so  high,  being  from  3200  to  5000  revolutions  per 
minute,  that  the  tool  leaves  a  bright  mark.  The  skill  of  the 
operator  lies  in  passing  the  tool  over  the  metal  so  as  to  leave 
a  continuous  bright  surface  without  any  trace  of  the  tool 
marks;  to  do  this  the  tool  must  be  fed  with  regularity  and 
without  overlapping  or  leaving  any  dull  places. 

After  sheet  metal  is  spun,  or  drawn  in  presses,  the  smooth, 
even  surface  which  it  has  when  it  comes  from  the  mills  is 
changed  to  a  rough,  uneven  surface  having  high  and  low  spots 
which  are  hardly  noticeable  to  the  naked  eye,  but  very  easily 
distinguished  under  the  magnifying  glass.  The  working  op- 
erations distend  or  elongate  the  molecules,  and  the  annealing 
operation  restores  them  to  their  original  shape.  Some  shells 
are  annealed  several  times  before  the  burnishing  operation  is 
reached,  besides  being  pickled  after  each  annealing  to  remove 
the  scale;  this  leaves  the  surface  of  the  metal  in  a  pebbly  or 
matted  condition,  as  well  as  soft  and  without  temjier. 

A  spun  shell  can  be  gone  over  with  a  planisher,  and  hard- 
ened, but  the  scale  and  dirt  is  crowded  into  the  grain  of  the 

•Address:     151.'>  I''rnnkMn  St.,  N.  S.,  rillslnir:;,  I'a. 


metal,  and  the  only  way  to  get  a  smooth  surface  is  to  buff  or  cut 
it  down  until  this  pitted  face  is  removed,  thus  wasting  about  10 
per  cent  of  the  metal.  The  spinner  can  do  this  in  another 
way,  that  is  by  skimniing  or  shaving  the  uneven  surface,  but 
even  more  metal  is  wasted  than  by  buffing,  and  the  shell  is 
also  weakened  by  gouging  the  high  places.  This  same  shell 
could  be  left  without  polish,  and  the  chuck  transferred  to  the 
burnishing  lathe,  which  runs  at  much  greater  speed  than  one 
used  for  spinning.  After  the  shell  is  dipped  bright  to  remove 
all  spinning  dirt  and  scale,  it  can  then  be  polished  to  an 
even  surface,  the  uneven  face  of  the  metal  being  amalgamated 


Burnishing  Lathe  Equipped  ^vith  Split  Chuck 


or  smoothed  down  to  a  bright  surface  of  the  proper  temper; 
it  is  then  colored  with  a  cloth  buff  to  obtain  a  perfect  finish. 
The  gage  or  thickness  remains  the  same  as  there  is  no  dirt  or 
scale  to  buff  out. 

Burnishing  is  economical,  especially  on  pressed  or  drawn 
work  made  in  large  quantities,  some  work  being  finished  at 
the  rate  of  five  hundred  or  more  an  hour.  It  is  necessary  to 
have  a  metal  chuck  in  burnishing,  and  where  the  shell  has 
been  spun  on  such  a  chuck,  the  latter  can  be  used  for  both 
operations.  Some  work  can  be  lacquered  without  coloring  on 
the  buff  wheel,  the  only  operation  after  burnishing  being  to 
wash  in  hot  water  and  dry  at  once  in  hot  sawdust. 

A  burnishing  lathe  is  smaller  than  a  spinning  lathe,  and  it 
has  only  one  speed.  The  countershaft  Is  fastened  to  the  floor 
under  the  lathe;  this  is  necessary  on  account  of  the  great 
speed,  besides  a  down-pull  of  the  driving  belt  causes  less  vibra- 
tion than  the  up-puU  of  a  belt  from  an  overhead  countershaft. 
The  speed  of  burnishing  lathes  is  varied  for  different  classes 
of  work.  In  a  group  of  four  lathes  in  use  in  our  factory  one 
is  belted  to  run  at  5000  revolutions,  two  at  4000  revolutions 


Fig.  3.    Burnishing  Lathe  Steady-rests  and  Finger  Pads 

and  one  at  3200  revolutions  a  minute.  I.athes  for  very  large 
work  of  12  inches  and  over  in  diameter  have  straight  babbit- 
ted bearings,  with  a  back  screw  and  button  to  take  up  the  end 
shake.  The  babbitt  has  to  be  renewed  about  once  a  year  for 
continuous  service,  only  the  best  grade  being  used.  All 
threads  on  the  spindles  are  of  one  standard  size,  the  chucks 
being  interchangeable  for  the  burnishing  and  spinning  lathes 

In  some  shops  it  is  customary  to  have  a  small  stream  of 
water  running  on  the  work  above  the  chuck,  the  connections 
being  hinged,  so  that  the  stream  can  be  guided  above  the  tool. 
A  back  center  is  used  to  hold  the  work  against  the  chuck. 
The  operator  wears  a  rubber  apron  to  protect  himself  from  the 
Hying  water,  and  stands  in  a  shallow  trough  that  has  a  drain. 
The  great  speed  of  the  lathe  throw^s  off  all  surplus  water,  leav- 
ing only  a  thin  film  next  to  the  metal— all  that  Is  necessary. 

This  article  describes  a  method  of  burnishing  that  is  used 
in    uiany    shops.     The    shells    are    tirst    diiiped    in    a    lank    of 
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water,  which  is  on  the  bench  back  of  the  lathe  head;  they  are 
then  held  on  the  chuck  by  the  left  hand,  the  thumb  and  first 
three  fingers  being  covered  with  canvas  pads.  These  pads  are 
dipped  in  the  water  and  are  held  opposite  the  burnishing  tool 
and  slightly  in  advance  of  it  to  keep  the  metal  moist,  thus 
leaving  no  surplus  of  water  to  be  thrown  off.  The  hand  also 
holds  the  -work  against  the  chuck  instead  of  the  back  center. 
Sometimes  on  large  work  it  is  necessary  to  dip  the  pads  in 
the  water  a  second"  time;  also  where  a  very  fine  polish  is 
wanted  it  is  necessary  to  pass  the  tool  over  the  work  twice, 
roughing  it  down  on  the  first  pass  and  finishing  it  on  the  sec- 
ond, using  the  same  tool  without  taking  it  off  the  chuck. 

Fig.  1  shows  the  method  of  using  the  pads  on  the  fingers 
and  also  the  proper  position  and  angle  of  the  tool,  as  well  as 
the  height  of  tool-post  or  rest.  The  chuck  shown  is  S^i  inches 
in  diameter  and  weighs  36  pounds;  it  runs  at  4000  revolutions 
per  minute.     The  shell  has  been  gone  over  twice. 


Fig.  4.     Group  of  Tools  ustd  lor  Buiuish;;.  3' 

Fig.  2  shows  a  burnishing  lathe  equipped  with  a  split 
chuck,  one  part  being  in  the  tail-spindle  and  having  a  roller 
end  bearing  similar  to  the  one  described  in  the  preceding  in- 
stallment of  this  article.  All  chucks  for  burnishing  are  like 
the  spinning  chucks,  except  that  greater  care  must  be  taken 
in  m.achining  them  to  have  them  perfectly  balanced. 

Fig.  3  is  a  view  of  the  steady-rests  that  are  used  on  burn- 
ishing lathes.  These  are  different  from  the  spinning  rests, 
for  while  the  spinner  uses  only  one  pin  as  a  fulcrum,  chang- 
ing it  from  one  hole  to  another  as  the  work  advances,  the 
burnisher  uses  several  pins  of  much  smaller  size,  inserting  as 
many  pins  as  he  needs  positions  for  the  sweep  of  his  tool. 
These  pins  are  about  M  inch  to  9/32  inch  In  diameter  and 
are  tapered  2%  degrees  on  the  end  which  is  inserted  in  the 
cross-bar  of  the  steady-rest,  the  holes  also  being  tapered  and 
the  pins  driven  in  tight.  The  canvas  finger  cots  that  are  used 
on  the  left  hand  to  moisten  the  work,  are  shown  at  A. 

Fig.  4  shows  a  group  of  burnishing  tools,  some  of  which  are 
of  high  speed  steel,  and  others  of  regular  tool  steel.  These 
tools  are  made  extremely  hard  and  no  temper  is  drawn.  They 
project  out  of  the  handles  from  2%  to  5  inches  and  are  %, 
7/16,  V2,  and  %  inch  in  diameter.  The  handles  are  4  to  5 
inches  long  and  1%  to  IV2  inch  in  diameter.  The  round  tools 
A  are  used  en  heavy  work;  also  to  get  in  sharp  corners  and 
to  burnish  shells  which  are  part  plain  and  part  embossed, 
requiring  i.he  tool  to  be  lifted  from  one  part  of  the  work 
to  another  to  avoid  the  embossed  area.  B  is  a  flat  tool 
with  a  slight  curve  on  the  end;  it  is  used  mostly  on  straight 
work  and  convex  surfaces.  C  is  a  flat  tool  with  a  greater  curve 
on  the  end,  and  it  is  used  mostly  on  concave  surfaces,  while 
D  is  a  flat  tool  with  a  still  greater  curve  on  the  end,  for  use 
on  small  curved  work,  such  as  that  shown  in  Fig.  5.  These 
tools  have  to  be  polished  when  they  get  coated  with  metal,  the 
interval  between  polishings  depending  on  the  texture  of  the 
metal  worked  and  its  temper,  a  shell  that  has  been  annealed 
several  times  coating  the  tool  more  than  one  that  has  not.  It 
is  a  quick  operation  to  polish  the  end  of  a  burnisher.  A  board 
of  soft  wood  or  a  strip  of  leather  fastened  to  a  board  and  to 
the  bench,  in  a  position  convenient  to  the  operator,  is  used. 
Grooves  are  worn  into  the  leather  or  board,  and  flour  of  emery 
and  oil,  or  flint  flour  and  water  is  used  to  clean  the  tools,  a 


few  passes  of  a  tool  being  all  that  is  necessary  to  polish  it. 
Fig.  5  shows  samples  of  burnished  work;  some  of  these  are 
spun  but  most  of  them  are  drawn  in  presses.  The  bright  dip 
which  is  used  to  clean  work  before  burnishing  is  composed 
of:  Oil  vitriol  (sulphuric  acid),  2  parts;  aqua  fortis  (nitric 
acid),  1  part.  This  solution  should  be  kept  in  a  crock  set  in 
a  tank  of  running  water,  and  mixed  7  or  8  hours  before 
using,  as  the  acids  when  combined  heat  up.  It  is  best  to  mix 
the  acids  the  day  before  using.  In  dipping  brass,  copper  and 
German  silver,  the  parts  are  strung  on  a  wire  whenever  pos- 
sible. If  there  are  no  holes  in  the  metal  that  can  be  used  for 
stringing,  they  can  be  put  in  a  metal  or  crock  basket,  but 
they  cannot  be  handled  to  good  advantage  as  it  is  very 
difficult  to  thoroughly  wash  and  dip  them.  After  stringing 
the  work  on  a  stiff  brass  or  copper  wire,  it  should  be  washed 
in  boiling  potash,  and  then  dipped  in  cold  water  to  clean  the 
potash  off  and  cool  the  metal. 

After  cooling  in  the  water,  they  are  dipped 
for  a  few  seconds  in  the  acids,  keeping  the 
work  constantly  in  motion,  so  that  the  sur- 
faces will  be  all  exposed  equally;  they  are 
then  shaken  thoroughly  above  the  acid  and 
immediately  washed  in  two  separate  cold- 
water  baths,  then  in  hot  soap  water,  and 
then  in  hot  water,  after  which  they  are 
dryed  at  once  in  hot  sawdust.  This  opera- 
tion will  leave  a  bright,  clean  surface  free 
from  acid. 

Common  yellow  soap,  dissolved  to  thick 
paste,  is  used  as  a  lubricant  when  burnish- 
ing brass.  The  shells  and  the  finger  pads 
are  dipped  in  clear  water,  and  the  tool  is 
dipped  in  the  soap  paste  before  burnishing 
t-ach  shell. 

A  lubricant  for  copper  is  made  by  dissolv- 
ing about  one  ounce  of  ivory  or  castile  soap 
in  a  gallon  of  water.  The  shells  and  pads  are  dipped  in  this 
solution,  no  lubricant  being  used  on  the  tool.  Yellow  soap 
should  not  be  used  on  copper,  as  the  action  of  the  rosin  on 
copper  is  different  from  that  on  brass,  the  metal  being  so 
glazed  or  greased  that  the  tool  works  badly. 

For  copper  plate  on  steel,  such  as  copperized  steel  oilers, 
etc.,  about  one-half  ounce  oil  vitriol  to  four  gallons  of  water 
should  be  used.  The  burnishing  tool  should  be  dipped  in  a 
mixture  of  mutton  tallow  that  has  been  melted  with  5  per 
cent  of  beeswax,  and  the  work  and  the  finger  pads  should  be 
dipped  in  tho  acid  mixture.  The  tool  is  lubricated  in  the  tal- 
low mixture  before  burnishing  each  shell. 


Pig.  5.    Samples  of  Burnished  Worl£ 

For  German  silver,  the  shell  should  be  dipped  in  clear  water, 
the  flnger  pads  in  sour  beer,  and  the  tool  in  yellow  soap  paste. 

For  white  metal  or  Britannia,  use  ivory  or  castile  soap  in 
the  paste  form  for  the  tool,  and  sour  beer  or  ox  gall  in  water 
(4  ounces  to  the  gallon)  for  the  finger  pads.  Wash  the  work 
in  hot  alkali  water  (a  spoonful  of  cream  of  tartar,  saleratus 
or  soda  to  a  pail  of  water),  and  dry  in  hot  sawdust. 

For  burnished  work  which  is  to  be  lacquered,  without  color- 
ing on  the  cloth  buff,  use  thin  glue  for  a  lubricant,  and  also 
on  the  finger  pads.  When  the  part  is  burnished  put  it  in  saler- 
atus water  to  keep  it  from  tarnishing;  then  wash  in  hot  water 
and  dry  in  hot  sawdust.  Most  plated  work  can  be  burnished 
with  the  sour  beer  mixture  for  the  finger  pads,  and  castile  or 
ivory  soap  paste  for  the  tool  lubricant. 


Jiiiu\  191(1 


I\rACTTTNEKY 


801 


THREADING   OPERATIONS*-! 


PRACTICE   FOR  THE   BROWN   iV   SHARPE    AUTOMATIC 
SCREW  MACHINE 

By  DOOQLAS  T.  HAMILTONt 

The  subjiH't  of  threading  on  the  Brown  &  Sharpe  automatic 
screw  niaehine  forms  a  very  interesting  topic  for  discussion 
both  in  regard  to  the  designing  of  the  cams  and  the  setting 
up  of  the  machine.  'Phis  is  a  subject  which  confuses  the  be- 
Kiuner  on  account  of  tlu'  calculations  necessary  for  determin- 
ing the  rise  on  the  cam  due  to  the  relation  between  the  speed 
of  the  spindle  and  the  driving  shaft.  The  various  reversing 
devices,    tripi)ing    devices    and    threading    attachments    also 


Fig.  1.     (Rear  View)  Number  00  Bro^^Tl  &  Sharpe  Automatic  Screw  Machine 
shoiKnng  Reversing  Mechanism 

play  an  important  part  in  regard  to  threading.  Until  the 
various  devices  and  arrangements  used  are  fully  understood, 
good  results  cannot  be  expected.  Considering  the  difficulties 
encountered,  the  writer  will  discuss  and  illustrate  methods 
and  devices  for  overcoming  same. 

Reversing'  the  Spindle 
On  the  No.  00  Brown  &  Sharpe  automatic  screw  machine  the 
spindle  is  reversed  to  run  backward  by  means  of  a  spring 
plunger  shown  at  .4.  Fig.  1;  this  plunger  acting  through  the 
medium  of  the  friction  clutch  B  reverses  the  spindle  instan- 
taneously. But,  to  reverse  the  spindle  from  backward  to  for- 
ward, onto  a  slow  speed  (as  is  sometimes  necessary  when  cut- 
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Pig.  2     (Rear  View)  Number  O  Brown  &  Sharpe  Automatic  Screw  Machine 
showing  Reversing  Mechanism  and  Belt  Shitting  Attachment 

ting  a  thread)  requires  one  revolution  of  the  driving  shaft, 
which  is  equal  to  1/120  of  the  speed  at  which  the  spindle  is 
running.  For  example,  let  the  spindle  speed  equal  2400  revo- 
lutions per  minute  and  the  speed  of  the  driving  shaft  equal 
120   revolutions   per   minute.     Then   the   revolutions   required 

£400 

for  reversing  the  spindle  = ^20  revolutions.     The  20 

120 
revolutions  used  for  this  purpose  is  lost  time,  so  to  obviate 
this  the  Brown  &  Sharpe  Mfg.  Co.  has  provided  a  speed  ratio 
threading  attachment  which  is  used  in  the  turret.     This  at- 
tachment will   be  described   later.     On  the   No.   0  and   No.  2 


Brown  &  Sharpe  automatic  screw  machines,  the  spindle  is  re- 
versed from  forward  to  backward  by  means  of  cam  A  and 
lever  B,  Fig.  2,  which  reverses  the  spindle  instantaneously. 
The  spindle  is  reversed  from  backward  to  forward  by  means 
of  the  same  cam  A,  situated  on  the  driving  shaft,  and  consider- 
ing that  there  are  two  lobes  on  this  cam,  it  requires  one-half 
revolution  of  the  driving  shaft  to  reverse  the  spindle.  For 
example,  let  the  spindh^  speed  equal  1800  revolutions  per  min- 
ute; let  the  speed  of  the  driving  shaft  equal  180  revolutions 
per    minute.     Thi'ii    the    number    of    revolutions    required    to 

ISOO 
reverse  the  spindle  =  =  5  revolutions.  To  re- 
ISO  X  2 
verse  the  spindle  from  forward  to  backward  and  then  for- 
ward again  (as  would  be  necessary  where  two  threading  op- 
erations come  in  succession)  requires  4%  hundredths  of  the 
cam  surface  on  account  of  the  tripping  dogs  on  the  drum 
which  cannot  be  placed  any  closer  together.  This  will  be  de- 
scribed under  the  heading  "Setting  the  Tripping  Dogs  for 
Threading." 

On  the  No.  2  Brown  &  Sharpe  automatic  screw  machine,  the 
spindle  is  reversed  in  the  same  manner  as  on  the  No.  0,  but  the 
ratio  between  the  spindle  speed  and  the  driving  shaft  is  dif- 
ferent, being  1/240  instead  of  1/360  of  the  speed  at  which  the 
spindle  is  running.  For  example,  let  the  spindle  speed  equal 
1200  revolutions  per  minute;  let  the  speed  of  the  driving  shaft 


Fig.  3.    {Front  View)  Showing  Feeding,  Reversing  and  Revolving  Devices 

equal  120  revolutions  per  minute.    Then  the  number  of  revolu- 

1200 

tions  required  to  reverse  the  spindle  = =^  5  revolu- 

120  X  2 
tions.     But  to  reverse  the  spindle  from  forward  to  backward 
and  forward  again  (as  we  explained  regarding  the  No.  0  ma- 
chine) requires  3%  hundredths  of  the  cam  surface. 

Setting-  the  Tripping-  Dogs  for  Threading 
The  tripping  dogs  a  which  are  used  for  reversing  the  spin- 
dle, feeding  the  stock,  and  revolving  the  turret  are  placed  on 
the  various  drums  on  the  front  shaft  as   follows:     The  dog 
for  reversing  the  spindle  is  placed  on  drum  A,   for  feeding 


•  I-'di-  fuJtliiT  Infciriiintloii  on  I'.riiwn  &  Slinrpo  iiutomntlc  screw 
maclilnc  in-nctli-i',  sec  "C'li-culnr  Koi-ni  iind  riit-ofC  Tools,"  M.\cni.\ioiiy, 
Mnrcli  iiTKl  Api-il,   1!)I0,  niul  otlii'r  nrtlcli'S  tlioro   i-cfori-cd   to. 

t  .Vssoclutc  KUitor  ot  Macuinkhv. 


Fig.  4.    Reversing  Dogs  in  Position  on  Drum 

the  stock  on  drum  B  and  for  revolving  the  turret  on  drum  C, 
as  shown  in  Fig.  3.  These  dogs  operate  the  levers  D.  /•-'.  and 
/■'.  respectively,  which,  in  turn,  disengage  a  clutch  on  the  driv- 
ing shaft  on  the  ro^ar  of  the  machine,  thus  operating  Ihe  ro- 
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versing,  feeding  and  revolving  devices.  Where  two  threading 
operations  follow  in  succession,  the  time  required  to  revolve 
the  turret  is  not  always  sufficient  to  bring  the  second  tap  or 
die  into  position.  This  is  illustrated  in  Fig.  4.  where  two  trip- 
ping dogs  are  snown  in  position  on  the  drum.  To  illustrate 
the  method  of  determining  whether  extra  time  should  be  al- 
lowed for  clearance,  take  a  practical  example.  Assume  that 
a  set  of  cams  Is  required  to  be  used  on  the  No.  2  Brown  & 
Sharpe  automatic  screw  machine.  Let  the  spindle  speed 
equal  1200  revolutions  per  minute;    let  the  time  required  to 

complete  one  piece  equal  20  sec- 
onds. Then  the  number  of  revo- 
lutions   to    complete    one    piece 

1200  X  20 

= =  400    revolutions. 

60 


■      ^CAM  LEVER 

[l 

/ 

THREAD 

LOBE 

(no 

) 

\   \                      LEAD  CAM 

// 

^CIV 

Jy 

.V(( 

c/ihierij.y.  Y. 

Referring  to  the  table  for  laying 
out  cams  in  the  Brown  & 
Sharpe  book  we  find  that  it  re- 
quires five  hundredths  to  feed 
stock,  plus  one  hundredth  for 
clearance.  This  gives  6  hun- 
dredths to  revolve  the  turret. 
Referring  to  Table  I  we  find 
that  the  angle  A  is  14  degrees. 
Then  if  the  number  of  hun- 
Pig.  5.   Position  of  Rou  on  Thread     dredths  ot  the  cam  surface  uti- 

Lobe  when  Spindle  is  reversed  Uj^g^        j^        revolviug        the        tur- 

ret  is    less   than    14    degrees,   we   would    have   to    add    more 
hundredths   for   clearance.     In   this    case    it   requires    6    hun- 
dredths to  revolve  the  turret.     Then  reducing  14   degrees  to 
100  X  14 

hundredths  =  =  3. 88  hiindredths.     Therefore,   it 

360 

would  not  be  necessary  to  add  extra  hundredths  in  this  case. 

Setting  Dies  and  Taps 

Before  the  reversing  mechanism  can  operate,  the  clutch  G 
must  engage  with  clutch  H-  (See  Fig.  3).  After  engaging 
these  clutches,  we  set  the  reversing  dog  a  so  that  the  spindle 
will  reverse  Just  as  the  roll  passes  over  the  highest  portion  of 
the  thread  lobe  on  the  rear  cam.  as  shown  exaggerated  for 
clearness  in  Fig.  5.  When  the  spindle  is  reversing  at  the  exact 
point  as  mentioned,  the  die  or  tap  holder  containing  the  die  or 
tap  is  placed  in  the  turret,  and  brought  into  position  as  shown 
in  Fig.  6.  The  cam  roll  is  set  on  the  thread  lobe  in  the 
position  shown.  Here  a  button  die  holder  A  (draw-out  type) 
is  shown  in  position  ready  to  start  on  the  work.  The  face 
of  the  die  should  be  set  equal  to  the  distance  a.  which  varies 
from  1/16  to  3/16  inch,  depending  on  the  pitch  of  the  thread 
and  the  length  of  the  threaded  portion.  If  the  die  does  not 
travel  on  the  work  far  enough  at  the  first  setting,  the  holder 
can  be  brought  further  out  of  the  turret.  The  same  procedure 
can  be  followed  in  setting  the  tap,  except  that  it  should  be 
set  more  carefully,  only  going  into  the  work  a  slight  dis- 
tance in  starting,  and  then  moving  the  holder  out  of  the  tur- 
ret until  the  desired  depth  is  reached.  It  is  sometimes  found 
necessary  after  setting  the  tripping  dog,  to  adjust  it  slightly, 

TABLE    I.     GENERAL    DIMENSIONS    OF    DRUM    AND    REVERSING    DOGS 


1 

1     No.  of  JIachine 

A 

B 

C 

D 

E 

R 

00 

20° 

il 

i 

15 
1^ 

i 

2 

1                0 

17° 

tV 

i 

lA 

i 

2f 

' 

14° 

U 

t\ 

li 

t\ 

^ 

especially  when  using  a  draw-out  die  or  tap  holder.  The  tur- 
ret should  not  be  revolved  until  the  die  or  tap  is  clear  of  the 
work. 

Finding  Revolutions  for  Threading 

When  calculating  the  revolutions  of  the  spindle  required 
for  threading,  a  greater  number  of  revolutions  should  be  al- 
lowed than  the  exact  number  of  threads  required  on  the  piece, 
depending  on  the  pitch  of  the  thread  (and  in  some  cases  on 
the  length  of  the  threaded  portion,  as  when  a  short  thread  has 
to  be  produced  necessitating  the  threading  of  a  longer  por- 


tion and  then  facing  it  off).  This  is  to  allow  the  die  to  ap- 
proach the  end  of  the  piece  on  the  rise  of  the  thread  lobe.  The 
actual  number  of  revolutions  required  for  threading  can  be 
found  by  the  aid  of  the  following  formulas; 

L 

From  14  to  24  pitch  R  = \- 1.5  ♦ 

P 

L 

From  28  to  4S  pitch  72  = h3  (1) 

P 

L 

From  56  to  80  pitch  R  = [-4.5 

P 
Where  L  =  length  of  the  threaded  portion,  p  =  the  pitch  of 

1 

the  thread,  or  ,  and  7?  equals  the 

number  of  threads  per  inch 
revolutions  of  the  spindle  required  for  threading. 

Converting  Revolutions  into  Hundredths 

Owing  to  the  inconvenience  of  dividing  the  cam  surface 
into  the  same  number  of  equal  parts  as  the  revolutions  re- 
quired to  complete  one  piece,  the  Brown  &  Sharpe  Mfg.  Co. 
has  adopted  the  system  of  dividing  the  cam  surface  into  one 
hundred  equal  parts,  the  hundredths  being  obtained  by  divid- 
ing the  number  of  revolutions  for  each  operation  by  the  total 
number  of  revolutions  required  to  complete  one  piece,  taking 
the  nearest  decimal  with  two  places.  For  example,  if  the 
number  of  revolutions  required  for  the  die  to  advance  on  to 


MacliimTij.y.Y. 


Fig.  6.    Position  of  Roll  on  Thread  Lobe  when  setting  Die  or  Tap 

the  work  is  10,  and  the  total  number  of  revolutions  required 

10 
to  complete  one  piece  is  200,  then  =  0.05  or  5  one-hun- 

200 
dredths  of  the  cam  surface. 

Constructing  the  Thread  Lobe 

The  method  of  laying  out  the  cam  lobe  as  described  in  the 
Brown  &  Sharpe  book  on  the  construction  of  their  automatic 
screw  machines,  is  shown  at  Fig.  7.  The  outer  circle  A  indi- 
cates the  relation  between  the  center  of  the  fulcrum  of  the 
lead  lever  and  the  cam.  This  circle  represents  the  path  which 
would  be  described  by  the  center  of  the  lead  lever  if  it  were 
revolved  around  the  cam.  The  radius  B  equals  the  distance 
from  the  center  of  the  roll  to  the  center  of  the  fulcrum  on  the 
lead  lever.  C  equals  the  vertical  distance  from  the  center  of 
the  cam  to  the  center  of  the  fulcrum  on  the  lead  lever,  and  D 
equals  the  horizontal  distance.  Before  constructing  the 
thread  lobe,  the  number  of  hundredths,  the  rise  on  the  cam 
for  threading,  and  the  amount  that  the  thread  lobe  is  cut  be- 
low the  outer  circle  of  the  cam  have  to  be  determined.  Then, 
after  having  drawn  the  various  circles  and  lines  necessary 
tor  the  construction,  we  can  proceed  as  follows:  First,  from 
the  starting  point  a.  the  highest  point  ft  and  the  finishing  point 
c,  of  the  cam  lobe,  with  a  radius  equal  to  B  describe  arcs  cut- 
ting the  outer  circle  A  at  the  points  d,  e,  and  /.  Then  divide 
the  spaces  between  the  points  d,  e,  and  /  into  the  same 
number  of  equal  spaces  as  the  number  of  revolutions  required 
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for  threading.  "With  a  radius  equal  to  B  and  with  centers 
where  the  divisions  cut  the  large  circle  A,  describe  arcs  cut- 
ting the  thread  lobe  as  shown.  On  the  arc  cutting  the  point 
(/,  describe  the  roll  circle,  this  being  the  position  of  the  cam 
roll  when  starting  the  thread.  Then  proceed  in  like  manner 
from  the  center  of  this  roll,  laying  off  an  equal  number  of 
spaces  corresponding  to  the  pitch  of  the  thread  and  the  num- 
ber of  revolutions  required  for  threading.  A  series  of  circles  of 
the  diameter  of  the  cam  roll,  drawn  on  these  centers  gives  the 
form  of  the  thread  lobe.  The  form  thus  produced  would  not 
give  satisfactory  resiTlts  as  crowding  of  the  tap  or  die  would 
occur  owing  to  the  spindle  speed  and  the  speed  of  the  driv- 
ing shaft  not  being  constantly  in  the  same  ratio.  It  is, 
therefore,  advisable  to  cut  down  the  cam  lobe  after  the  first 
couple  of  threads.  This  is  shown  in  Pig.  7  as  the  actual  rise 
required  for  threading.  As  will  be  seen  this  is  a  rather  long 
and  difficult  method  of  constructing  a  cam  lobe  and  can  be 
simplified  where  a  circular  milling  attachment  is  available  for 
cutting  the  cam. 

Improved  Method  of  Constructing'  Thread  Lobe 

In  the  method  just  described  the  rise  on  the  thread  lobe 
was  determined  graphically,  this  being  a  very  complicated 
and  tedious  methcd.  The  advantage  of  the  following  method 
lies  in  its  simplicity,  as  the  lobe  is  determined  mathematically. 


Graphical  Method  of  Constructing  Thread  Lobe 


Before  the  thread  lobe  can  be  constructed,  the  length  of  the 
threaded  portion,  the  pitch  of  the  thread  and  the  total  number 
of  revolutions  of  the  spindle  to  complete  one  piece  are  re- 
quired. When  the  number  of  revolutions  for  threading  and 
the  pitch  of  the  thread  are  known,  the  rise  on  the  cam  can  be 
found  by  the  following  formulas: 

From  14  to  24  pitch,  r  =  R  x  p  x  0.85, 

Prom  28  to  48  pitch,  r:=R  x  P  X  0.88,  (2) 

Prom  56  to  SO  pitch,  7=R  x  P  X  0.90. 

Where   R   equals   the   revolutions   required   for    threading,    p 

1 

equals  pitch  of  thread,  or ,  r  equals 

number  of  threads  per  inch 
rise  on  cam. 

In  Tables  II  and  III  the  results  as  obtained  by  formulas 
(1)  and  (2)  for  the  various  pitches  are  tabulated.  To  show 
the  advantages  of  these  tables,  take  a  practical  example.  As- 
sume that  a  set  of  cams  is  required  for  the  No.  00  Brown  & 
Sharpe  automatic  screw  machine.  To  make  the  piece  as 
shown  at  A,  Pig.  8,  let  the  spindle  speed  equal  2400  revolu- 
tions per  minute,  the  number  of  revolutions  to  complete  one 
piece,  400,  time  to  make  one  piece,  10  seconds.  Referring  to 
-•I.  Pig.  8,  the  length  of  the  threaded  portion  is  %  inch  and 
the  pitch  of  the  thread  1/32  inch,  or  thirty-two  threads  per 
inch.     Referring  to  Table  II,  we  find  that  the  number  of  revo- 


lutions required  is  15  and  the  rise  on  the  cam  0.413.  To  con- 
struct the  lobe,  convert  the  revolutions   into  hundredths,  or 

15 
=  0.0375  or  3%  hundredths.   Then  draw  the  cam  circle  B, 

400 

as  shown  in  Pig.  8,  and  lay  off  on  this  circle  3'!4  hundredths  to 
advance  on  the  screw  and  3%  hundredths  to  withdraw.  Cut 
down  the  amount  C  below  the  outer  cam  circle  B  as  required. 
Bisect  the  rise  at  E  and  with  OE  as  a  radius  and  a.  6.  and  c  as 
centers  draw  arcs  intersecting  each  other  at  d  and  e.  With 
d  as  a  center  and  a 
radius  OE,  join  the 
points  6  and  a; 
with  e  as  a  center 
and  radius  OE  join 
points  c  and  o. 
This  gives  the 
shape  of  the  thread 
lobe.  For  conveni- 
ence in  cutting, 
when  a  Brown  & 
Sharpe  circular 
milling  attachment 
is  available,  the 
cam  surface  used 
by  the  tools  is  di- 
vided into  min- 
utes. Then  to  ob- 
tain the  lead  (or 
the  number  of  min- 
utes traversed  for 
each  1/1000  inch  rise)  divide  the  number  of  minutes  con- 
tained in  that  portion  of  the  lobe  used,  by  the  rise.  For  ex- 
810 

ample,   =   1.96,    or   approximately    2    minutes.       The 

0.413 

equivalents  of  hundredths  and  minutes  are  tabulated  in 
Tables  IV  and  V.  The  information  as  derived  by  the  various 
formulas  is  recorded  on  the  drawing  as  shown  in  Pig.  8,  being 
used  by  the  toolmaker  when  cutting  the  cam. 

Speed-changing'  Device 

When  threading  brass,  the  spindle  speed  used  for  the  other 
tools  is  generally  suitable  for  taps  and  dies,  but  -when  thread- 
ing gun-screw  Iron,  Norway  iron,  machine  steel,  tool  steel, 
etc.,  the  speed  used  is  too  high.  As  has  been  previously  ex- 
plained under  the  heading  "Reversing  the  Spindle,'  time 
would  be  lost  in  threading  if  the  machine  were  reversed  from 
forward  to  backward  and  then  forward  again  (on  the  No.  00 
Brown  &  Sharpe  automatic  screw  machine).  There  are  vari- 
ous methods  of  overcoming  this  difficulty,  some  of  which  are 
as  follo'ivs: 

One  method  of  accomplishing  this  for  the  forming  and  cut- 
off operations  is  to  run  the  spindle  backward  with  the  large 


Improved  Method  of  Constructingr 
Thread   Lobe 


Fig   9.    Ratio  Threading  Attachment 

pulley  and  forward  with  the  small  pulley  on  the  countershaft. 
There  is  an  objection  to  this,  however,  viz.,  as  there  are  gen- 
erally other  tools  in  the  turret  besides  the  die  or  tap  holder, 
they  would  either  have  to  be  made  to  cut  left-hand  or  else  run 
at  the  same  speed  as  the  tap  or  die.  It  can  easily  be  seen  that 
in  the  majority  of  cases,  the  tools  used  in  the  turret  would 
not  be  working  at  their  maximum  capacity  if  made  to  cut 
right-hand. 
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Ratio  Threading  Attachment 

The  attachment  A,  shown  in  position  in  the  turret  in 
Fig.  9,  serves  to  revolve  the  die  or  tap  in  the  same  direc- 
tion as  that  In  which  the  spindle  is  rotating,  but  at  one-half 
the  spindle  speed.  As  before  mentioned,  it  is  used  where  no 
other  slow  movements  are  required  except  for  threading,  en- 
abling the  spindle  to  run  at  its  maximum  speed  for  all  the 
other  operations.  The  attachment  is  driven  by  a  %-inch 
round  belt  from  the  overhead  works,  the  shaft  passing 
through  the  turret  head  connecting  pulley  C  with  bevel  gears 
D,  thus  driving  the  attachment  A.  The  spring  E  acts  in  the 
same  manner  as  the  spring  in  the  ordinary  draw-out  die  or 
tap  holder.  The  method  of  determining  the  shape  of  the  cam 
lobe  when  using  this  attachment  is  as  follows:  Let  the  spin- 
dle speed  for  the  forming  and  cut-off  operations  equal  2400 
revolutions  per  minute,  then  the  speed  of  this  attachment  will 
be  600  revolutions  per  minute.  Assume  the  length  of  the 
threaded  portion  to  be  3/16  inch  and  the  thread  40  pitch.  Re- 
ferring to  Table  11.  we  find  that  it  will  require  10.5  revolutions. 
But  considering  that  the  speed  of  this  attachment  is  one-half 
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Fig.  10.     Example  of  designing  Thread  Lobe  when  using  Belt  Shifting 
Attachment 

the  spindle  speed,  we  would  require  10.5  X  2  ^  21  revolutions 
for  cutting  the  thread.  Again,  as  this  attachment  rotates  in 
the  same  direction  as  the  spindle,  the  speed  of  the  attachment 
when  backing  off  the  work  would  be  2400  +  600  or  3000  revo- 
lutions per  minute.    Then  the  number  of  revolutions  required 

2400 
for  backing  off  the  work  would  be x  10.5,  or  8.5  revolu- 

3000 

tions  approximately.     The  same  rise,  0.231,  as  given  in  Table 

II  is  used  for  each  side  of  the  thread  lobe,  but  the  number  of 

hundredths  contained  in  each  part  of  the  lobe  is  different,  as 

It  requires  21  revolutions  to  advance  and  only  8.5  revolutions 

to  retreat. 

Belt  Shifting  Attachment 

The  ratio  threading  attachment  as  shown  in  Fig.  9  is  only 
suitable  for  cutting  brass  and  fine  threads  on  Norway  iron, 
machine  steel,  etc.  This  attachment  would  not  be  entirely 
satisfactory  for  the  No.  0  or  No.  2  Brown  &  Sharpe  automatic 
screw  machine,  as  a  more  positive  drive  is  generally  required 
for  these  machines.  In  Fig.  2  is  shown  the  No.  0  Brown  & 
Sharpe  automatic  screw  machine  equipped  with  this  speea- 
cbanging  attachment.  The  countershaft  is  supplied  with  a 
large  and  a  small  pulley  which  will  give  the  desired  spindle 
speeds.  This  attachment  is  operated  by  the  same  dog  and 
lever  that  reverses  the  spindle.  When  the  dog  on  the  cam 
shaft  trips  the  lever,  the  clutches  C  and  C,  engage,  thus  driv- 
ing gears  D  and  E.  The  gear  E  being  attached  to  shaft  F 
revolves  the  disk  G  on  which  the  eccentric  connecting-rod  H 
is  attached.     When  the  rod  H  is  drawn  up  or  down  it  shifts 


the  belt  from  the  large  to  the  small  pulley  or  vice  versa.  The 
system  of  gearing  provided  shifts  the  belt  twice  for  every 
revolution  of  the  driving  shaft.  Therefore,  the  number  of 
revolutions  required  for  changing  the  speed  when  the  spindle 
is  running  at  1800  and  900  revolutions  respectively  would  be 
as    follows:     When    the   spindle    is   running   at    1800    revolu- 

ISOO 

tions    per    minute    it    would    require    =    5    revo- 

180  X  2 
lutions,  but  it  is  obvious   that  part  of  the  time  the  spindle 
will   be   running   at   900    revolutions   per   minute.     Then   the 
number   of  revolutions   required   to   shift   the   belt  when   the 

900  X  2 

spindle  is  running  at  900  revolutions  per  minute  =  

180 
^=  10   revolutions.     Therefore,   the   actual   number   of  revolu- 

10  +  5 

tions   required   to   shift   the   belt    would   be   =:   7y> 

2 
revolutions. 

To  explain  thoroughly  the  method  of  designing  the  thread 
lobe,  we  will  take  a  practical  example.  Assume  that  it  is  re- 
quired to  make  the  piece  as  shown  at  A,  Fig.  10,  the  spindle 
speed  being  1800  and  900  revolutions  per  minute  respectively 
(using  the  900  revolutions  per  minute  for  tapping).  The 
cams  for  making  this  piece  are  shown  in  Fig.  10.  The  time 
required  to  make  one  piece  being  17  seconds,  or  510  revolu- 
tions, then  the  number  of  revolutions  for  threading  found  in 
Table  II  is  16.5;  but  as  the  tap  will  run  at  900  revolutions  per 
minute  instead  of  1800,  we  will  require  16.5  x  2  or  33  revolu- 
tions for  threading.  Then  the  hundredths  required  equals 
33 

=  0.0647,  or  approximately  6i/>,  the  rise  on  the  cam  being 

510 

the  same  as  that  in  Table  II,  0.403.  Referring  to  the  table  in 
the  Brown  &  Sharpe  book,  we  find  that  it  will  require  4/100 
to  feed  the  stock  -)-  1  :^  5/100  to  revolve  the  turret;  this 
equals  25.5  revolutions  to  revolve  the  turret.  Then  the  actual 
number  of  hundredths  between  the  last  operation  and  the 
starting  of  the  thread  lobe  to  revolve  the  turret  and  reverse 
the  spindle  is  25.5  +  7.5  =  33  revolutions.  Converting  this 
into  hundredths,  we  get  6.47  or  approximately  6%  hundredths. 
It  is  always  good  practice  to  allow  plenty  of  clearance  for 
threading,  as  the  die  or  tap  holder  intended  for  the  job  may 
have  to  be  replaced  by  one  which  would  require  more  clear- 
ance. 

*  *     * 

In  a  note  recently  published  in  M.iCHi.xERy  (see  the  January, 
1909,  and  November,  1905,  issues),  attention  was  called  to 
the  limitations  of  sewing  machine  capacity.  It  was  stated 
that  the  heating  of  the  needle  in  thick  goods  prevents  the 
needle  exceeding  a  certain  number  of  strokes  per  minute.  On 
ordinaiw  thin  goods  such  as  muslin  the  strength  of  the  thread 
is  the  limitation  of  the  capacity,  however.  If  the  cotton 
thread  used  on  the  average  run  of  manufactured  goods  were 
of  a  higher  tensile  strength,  the  machines  could  be  run  faster. 
The  Wilcox  &  Gibbs  manufacturing  machines  are  tested  at 
about  3825  stitches  per  minute,  and  the  common  speed  in  use 
is  somewhat  less.  The  tests  are  made  on  a  circular  band  of 
muslin  which  encircles  the  bench  on  which  the  machine  is 
supported.  The  band  of  cloth  is  driven  around  and  around 
over  and  under  the  bench  at  a  speed  amazing  to  one  accus- 
tomed only  to  the  work  of  the  domestic  sewing  machine.  If 
a  stitch  is  1/16  inch  long  the  speed  at  3825  stitches  per  min- 
ute is  239  inches  per  minute,  or  nearly  20  feet. 

*  *     * 

What  is  the  limit  of  human  endurance  in  handling  parts? 
The  answer  depends  on  the  shape,  weight,  and  the  distance 
that  they  have  to  be  moved.  Of  a  certain  class  of  work,  con- 
sisting of  light  objects,  boys  handle  an  average  of  one  piece  a 
second  all  day  long,  or  36,000  in  ten  hours.  The  object  has  to 
be  picked  up  and  mounted  on  a  series  of  moving  pins,  the 
holes  in  the  objects  being  comparatively  small.  Boys  learn  to 
do  the  work  with  ease  and  do  not  complain  of  weariness,  but 
on  the  contrary  seem  light-hearted  and  cheerful.  So  expert  do 
they  become  that  the  work  is  performed  automatically — with- 
out thought — the  operators  being  able  to  converse,  laugh,  joke 
and  sing  at  their  work.  Curiously  enough,  if  they  stop  to 
think  what  they  are  doing,  they  bungle  and  fall  behind. 
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OUT-OF-DATE  DIE-MAKING  METHODS 

By  P.  E.  SHAILOR 

It  Sfcms  as  if  die  making  has  been  known  lung  cnuunli  fur 
everyone  engaged  in  sheet  metal  work  to  have  found  out  the 
best  methods  and  to  use  the  best,  instead  of  clinging  to  the 
oriKinal  idras  surli  as  filing  out  the  punch  holder  to  exactly 
tit  the  punch,  nuiking  a  large  die  (having  nuiny  piercing  dies 
in  it)  solid,  and  many  other  methods  that  have  proved  to  be 
a  source  of  trouble,  extra  expense  for  maintenance,  etc.  The 
following  suggestions  will  be  put  in  the  form  of  comparisons 
and  the  reader  can  judge  for  himself  which  are  the  better: 

First,  let  us  take  up  various  methods  of  forming  the  punch, 
and  of  securing  it  to  the  punch-plate.  If  we  were  to  explore 
the  junk  boxes  in  the  cellars  of  some  of  our  best  and  oldest 
factories  in  which  punches  and  dies  are  used,  we  would  be 
very  likely  to  find  punches  made  as  shown  in  Pig.  1,  but  long 
since  discarded.  Let  us  assume  that  we  are  about  to  make  a 
punch  and  die  to  produce  the  blank  shown   in  Fig.  2.     The 
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PUNCH-PLATE  FILED  OUT 
TO  RECEIVE  PUNCH 
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Figs.  1.  2  and  3.    Objectionable  Method  of  Attaching  Punch  to  Plate 

method  in  vogue  fifty  years  ago  and  still  used  by  some  large 
up-to-date  (?)  factories,  is  to  machine  the  entire  length  of  the 
punch  as  shown  in  Pig.  3.  The  punch-plate  is  then  drilled 
and  filed  to  fit  the  punch  as  tightly  as  possible  and  the  back 
of  the  punch  is  upset  as  shown  to  prevent  it  from  pulling  out. 
Every  die  maker  knows  that  it  is  "no  cinch"  to  file  out  a  die 
so  that  a  templet  fits  absolutely  even,  though  we  have  the  ad- 
vantage of  the  clearance  in  the  die  which  makes  it  possible  to 
enter  the  templet  before  the  die  is  filed  to  size.     This  is  not 
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Pig.  4. 


Punch  Attached  to  Die  so  as  to  obtain  Greater  Rlgldlty 
and  Durability 


hold  the  punch.  We  know  that  a  plug  and  ring  gage  will 
"shake"  If  there  is  a  difference  of  0.0001  inch;  can  we  expect 
to  file  perfectly  straight  and  within  one-tenth  of  a  thousandth? 
After  a  greater  length  of  time  has  been  spent  making  the 
punch-plate  than  was  necessary  for  making  the  die,  we  find  we 
are  obliged  to  peen  the  punch-plate  in  order  to  have  it  fit  the 


the  case,  however,  with  the  punch-plate  shown  in  Fig.  1;  this 
must  bo  filed  absolutely  straight  in  order  to  secure  a  good  fit. 

The  greatest  objections  to  making  a  punch  and  punch-plate 
in  this  manner  are  the  weakening  of  the  punch  and  the  dilU- 
culty  experienced  in  making  the  fit  good   enough   to  rigidly 

*  AddruRs  :  7'J<i  Lincoln  Ave,  Detroit    Mich. 


Fig.  5.     First  Step  in  Making  Punch  shown  in  Fig.  4 

punch  tightly.  Then  after  the  press  operator  makes  one  mis- 
cut,  or  a  "half  cut,"  the  punch  which  is  not  sufficiently  rigid, 
springs  to  one  side,  shears,  loosens  the  peening  effect,  whicli 
causes  the  punch  to  "shake"  in  the  punch-plate  and  this  con- 
tinues to  cause  trouble  until  the  die  is  worn  out. 

Again,  fitting  the  punch  in  the  plate,  necessitates  fitting  the 
entire  length  in  the  die,  in  order  to  allow  the  plate  to  come  in 
contact  with  the  die  so  that  the  holes  for  the  piercing  punches 
can  be  transferred  from  the  die  with  some  degree  of  accuracy. 
This  latter  method  is  a  poor  way  to  transfer,  first  because  the 
piercing  dies  have  clearance  and  the  smallest  diameter  is  in 
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Fig.  6.    Another  Objectionable  Method  of  attaching  Punch  to  Plate 

contact  with  the  punch-plate  so  that  whatever  is  used  to  trans- 
fer does  not,  of  course,  fit  the  dies.  On  the  other  hand,  if  the 
punch-plate  is  away  from  the  die  there  are  chances  of  error  in 
transferring,  one  chance  being  in  the  truth  of  the  parallels 
used  and  another  and  greater  in  the  taper  hole  which  is  being 
used  to  guide  a  straight  transfer  point. 

The  style  of  dies  referred  to  in  the  foregoing  can  be  found 
in  the  cellar  of  the  New  Haven  Clock  Co.  with  forty  years  of 
rust  thereon.  Messrs.  Thomas  N.  Gierding  and  T.  Grady  of 
the  New  Haven  Clock  Co.  have  done  considerable  toward 
bringing  die  making  out  of  its  infancy,  as  it  were,  for  which 
they  deserve  due  credit.  The  writer  has  seen  in  numerous 
shops  types  of  dies  and  methods  of  making  them  that  orig- 
inated with  these  men. 

An  improved  method  of  holding  a  punch  is  shown  in  Pig- 
4.  The  way  this  punch  aud  die  is  made  will  be  described,  so 
that  the  reader  can  judge  which  is  the  more  practical,  easier 
to  make,  and  more  durable.  As  there  are  piercing  punches  and 
dies,  the  punch-plate,  stripper,  and  die  would  be  aoweled  to- 
gether, laid  out,  indicated,  and  the  holes  for  the  piercing 
punches  drilled  and  bored,  assuming,  of  course,  that  the  die 
has  been  filed  out  for  the  blanking  punch.  The  outline  of  the 
hole  in  the  die  for  the  blanking  punch  is  then  transferred  to 
the  punch-plate  (a  lead  pencil  is  good  enough  for  this  pur- 
pose). A  point  approximately  in  the  center  of  this  outline  is 
found,  marked  and  indicated  approximately  true,  drilled  and 
bored,  and  at  the  same  setting  a  light  cut  is  taken  to  insure 
a  perfect  seat  for  the  punch.     The  latter  is  turned  up  as  shown 
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in  Fig.  5.  The  piercing  punches  are  left  1/16  inch  longer 
than  the  blanking  punch  so  that  the  outline  of  the  die  may 
be  accurately  transferred  to  the  punch.  A  dowel  pin  hole  D 
is  drilled  and  reamed  in  the  shank  and  plate  so  that  it  will  be 
possible  to  place  the  punch  back  in  the  same  position  after 
removing  it.  After  the  punch  is  milled  to  the  scribed  outline, 
the  edge  is  slightly  beveled.  The  punch  is  then  returned  to  its 
seat  in  the  plate  and  the  piercing  punches  are  entered  and 
used  as  a  guide  to  shear  the  blanking  punch.  It  will  be  seen 
that  the  lead  pencil  was  good  enough  for  transferring  the  out- 
line as  the  punch  is  guided  entirely  by  the  piercing  punches 
when  being  sheared.     Compare  the  simple  and  efficient  method 


Pig. 


Sectional  Punch  for  Producing  tlie  Blank  sho\m  in  Pig. 


of  securing  the  punch  to  the  plate  illustrated  in  Fig.  4  with 
that  shown  in  Fig.  1;  note  in  the  former  the  rigidity  of 
the  punch,  the  absence  of  the  possibility  of  springing  on 
a  "half  cut,"  the  strength  of  the  punch-plate,  and  the  reduced 
chances  of  the  punch  springing  out  of  shape  when  being 
haidened.  The  method  illustrated  in  Fig.  4  is  the  best  that 
has  come  under  the  writer's  experience  of  sixteen  years  for 
easily  making  a  rigid,  altogether  satisfactory  punch  and  die. 
If  any  reader  knows  of  a  better  method  we  would  all  like  to 
know  of  it,  and  I,  for  one,  will  adopt  it. 

Fig.  6  shows  another  method  of  making  punches  and  secur- 
ing them  to  the  holder,  which  has  several  bad  features:  First, 
there  is  not  sufficient  seat.  Imagine  a  punch  one  inch  long 
ty  one-half  inch  wide,  made  in  this  way.  A  movement  of  0.001 
inch  at  the  seat  means  enough  at  the  cutting  edge  to  cause  it  to 
.shear.  Then  after  the  punch  is  hardened,  will  it  fit  the  recess 
planed  for  it?  Not  much!  But  if  it  had  a  wide  seat  or 
flange,  even  though  it  was  merely  set  on  the  plate,  it  would  be 
far  better  as  the  flange  helps  wonderfully  towards  holding 
the  punch  in  shape  when  hardening.  A  good  way  to  make  the 
punch  shown  in  Fig.  1  is  to  make  it  in  parts,  as  in  Fig.  7. 
If  the  punches  spring  open  or  together,  we  have  a  means  of 
bringing  the  ends  back  by  rotating  them  about  the  shank.  In 
this  way  quite  a  movement  can  take  place  at  points  A  and 
what  little  the  punch  opens  at  B  will  not  materially  affect  the 
cutting  action. 

Oftentimes  the  die  to  be  made  is,  say,  eight  inches  long  and 


tances  of  the  holes  are  eliminated.  Another  good  feature  of 
the  sectional  die  is  that  if  some  change  is  made  after  the  die 
is  complete,  whereby  a  smaller  or  larger  hole  is  needed,  a  new 
bushing  can  easily  be  inserted;  but  not  so  if  the  die  is  solid 
and  of  tool  steel,  hardened.  This  same  scheme  can  be  em- 
ployed on  the  punch-plate.  [A  die  built  on  the  plan  referred 
to  in  the  foregoing,  is  shown  in  Fig.  10.  As  the  illustration 
shows,  the  piercing  dies  are  independent  of  the  blanking  die, 
being  in  the  form  of  bushings.  This  engraving  was  taken 
from  one  of  the  advertisements  of  the  Flrth-Sterling  Steel  Co. — 

EWTOK.] 

The  writer  has  found  it  good  practice  always  to  bore  the 
punch-plate,  stripper,  and  die  to- 
gether, when  possible  to  do  so. 
Some  die  makers  insert  the  blank- 
ing punch  as  far  as  possible  in  the 
die,  put  parallels  between  the 
plate  and  die,  and  then,  with  a 
twist  drill,  "soak"  the  holes  into 
the  plate  from  the  die.  After  the 
piercing  punches  are  in  the  plate, 
they  are  knocked  this  way  and  that 
to  line  them  up;  but  suppose  those 
piercing  punches  were  1  inch  in  di- 
ameter or  even  %  inch;  such  sizes 
are  not  knocked  around  so  easily 
and  this  is  a  poor  Job  at  best. 
Peening  is  resorted  to  on  punches  that  do  not  move  easily; 
that  is,  the  stock  near  the  punches  is  indented  with  a  blunt 
cold  chisel,  sufficiently  to  cause  it  to  "flow"  and  force  the 
punch  over.       But  only  a  very  few  strokes  in  the  press  are 
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Fig.  S.    Tbree  Ways  of  Securing  Piercing  Punches 

contains  several  piercing  dies  besides  the  blanking  die.  The 
■writer  has  made  such  dies  solid,  but  finds  it  better  prac- 
tice to  make  the  die  in  halves,  the  blanking  die  being  made 
of  tool  steel  and  the  part  containing  the  piercing  dies  of  ma- 
chine steel  with  tool  steel  bushings.  It  is  much  easier  to 
harden  a  small  die  without  perceptibly  changing  its  shape 
than  it  is  one  eight  inches  long;  besides,  if  the  piercing  dies 
demand  accuracy  between  the  centers,  it  is  necessary  to  grind 
the  holes  after  hardening,  with  a  solid  die,  whereas  with  one 
having  a  soft  machine  steel  block,  changes  in  the  center  dis- 


Fig.  9.    Die  \i-ith  Guide  Poats  inserted  in  Babbitt  Bearings 

necessary  to  cause  the  stock  to  flow  back  again,  and  then  there 
is  a  sheared  punch,  and  a  burr  on  the  Avork.  The  die  is 
then  taken  out  and  the  stock  peened  again  just  to  make  the 
punch  line  up  until  it  is  off  the  maker's  hands.  A  few  dollars 
extra,  expended  in  properly  making  the  die,  is  a  mighty  good 
investment.  The  first  cost  of  a  die  may  be  low,  but  it  does  not 
necessarily  mean  that  it  is  a  cheap  die;  it  is  a  mighty  expens- 
ive one  in  the  long  run,  and  a  toolmaker  that  will  knock 
punches,  peen  the  punch-plate,  or  other  "after-me-the-deluge" 
methods,  ought  not  to  be  classed  as  a  toolmaker — he's  a  "but- 
cher" and  should  be  treated  as  such. 

The  method  of  securing  piercing  punches  varies  in  different 
shops.  Some  make  a  straight  punch  as  at  A,  Fig.  8,  and 
hold  it  in  the  plate  by  riveting;  others  make  it  as  at  B  and 
secure  it  to  the  plate  by  means  of  a  set-screw  on  the  side;  but 
the  ideal  method  is  shown  at  C.  This  punch  has  an  excellent 
seat,  it  is  easy  to  make,  cannot  be  pulled  out  and  is  reinforced 
to  eliminate  all  spring  as  far  as  possible.  If  this  is  the 
ideal  method  of  making  piercing  punches,  why  is  it  that  sup- 
posedly modern  shops  cling  to  set-screws  that  tend  to  displace 
the  punch,  to  riveting  the  head,  and  to  making  punches 
the  same  size  the  entire  length — the  weakest  construction  of 
all. 

When  making  dies  having  guide  posts,  as  in  Fig.  9,  which 
shows  a  Soft  of  sub-press  construction,  it  is  almost  universally 
customary  to  bore  the  holes  to  fit  the  guide-pins.     It  is  a  long. 
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expi'iisivo,  aiul  ilillicult  job  to  bore  four  oiio-incU  boles  in  the  top 
plato  and  four  ouoinch  holes  in  tho  bottom  plate  and  have  the 
four  pins  line  up  with  and  travel  freely  in  the  holes.  I  have 
found  it  good  practice  to  bore  the  holes  in  the  plate  to  hold  the 
pins,  but  the  holes  in  which  the  pins  are  to  travel  can  be 
drilled  say  ',  inch  large  and  anywhere  within  1/lG-inch  of  the 
correct  location.  'I'he  punch  is  then  entered  into  the  die  (the 
pins  being  tirst  treated  to  a  light  coating  of  graphite  and 
oil)  and  the  holes  are  babbitted.  This  method  insures  abso- 
lute alignment,  the  work  is  easily  done  and  no  great  attention 
need  be   paid   to  center  distances  or  to  the  diameter  of  the 


Fig.  lO.  Die  Coiistiuction  iu  wliich  Piercing  Dies  are  in  the  Form  oi 
Bushiu^^s  and  Independent  of  tile  Blanking  Die— Taken  iTOm  one  of  the 
Advertisementa  of  the  Firth. Sterling  Steel  Co 

holes.  When  bored  holes  are  employed,  it  means  absolute  accu- 
racy between  the  centers  of  the  top  and  bottom  plate;  it  means 
that  the  holes  must  be  bored  to  fit  e.^actly  the  pins  which 
travel  in  them,  as  otherwise  the  die  will  shear;  it  means  a 
lot  of  unnecessary  work  on  the  part  of  a  skilled  mechanic,  be- 
cause four  one-inch  pins  will  not  spring  here  and  there  just  to 
be  accommodating,  and,  besides,  the  fit  obtained  by  boring 
must  of  necessity  be  a  trifle  free  in  order  to  work  easily  when 
shearing  the  punches.  With  babbitted  holes,  however,  the  fit 
is  excellent  but  it  is  not  made  until  after  the  punch  and  die 
are  entered,   and   the   press  can   take   care   of  a  tight  fit  or, 

rather,  perfect  alignment. 

*     *     * 

"DON'TS"  FOR  PLANER  MEN 

By  DONALD  A.  HAMPSON 

Don't  cut  into  parallels. 

Don't  run  a  planer  with  a  loose  rack. 

Don't  put  greasy  fingers  on  finished  work. 

Don't  brush  dirt  off  the  table  into  the  ways. 

Don't  forget  that  a  little  grease  is  good  for  gears. 

Don't  let  chips  accumulate  around  the  bull  wheel. 

Don't  use  a  finger-clani])  when  a  U-clamp  can  be  applied. 

Dcn't  finish  a  piece  of  cast  iron  with  anything  but  a  broad 
flat  tool. 

Don't  try  to  cut  a  keyway  in  a  shaft  without  some  positive 
stop  for  it. 

Don't  stick  wrenches,  tools,  or  hammers  in  the  post  holes 
in  the  table. 

Don't  try  to  true  up  the  top  of  a  badly  worn  planer  table 
with  just  one  cut. 

Don't  tighten  on  a  clamp  unless  the  bolt  enters  the  nut  for 
its  full  thickness. 

Don't  forget  to  bevel  slightly  both  ends  of  a  casting  before 
taking  a  finish  cut. 

Don't  leave  a  rough  surface  when  that  surface  has  to  be 
used  later  to  line  up  by. 

Don't  "clear  a  space"  to  put  on  a  new  job;  a  live  man 
never  has  a  littered-up  planer. 

Don't  consider  a  job  of  angular  cutting  completed  until  you 
have  set  the  head  back  to  "zero." 

Don't  forget  that  an  occasional  drop  of  oil  on  bolts  and 
nuts  iHolongs  their  life  considerably. 

Don't  lake  a  long  "wind  chip"  because  you  are  too  lazy  to 
set  the  dogs  up  tor  the  short  cuts  at  each  end. 

Don't  forget  that  a  spring  tool,  or  a  modified  form  of  one, 
is  best  to  finish  a  cast  Iron  surface  accurately. 

Don't  clean  out  T-sIots  without  first  running  the  table  out 
so  that  no  chips  can  fall  into  the  oil  drip  cups. 
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Don't  put  a  clamp  on  a  piece  of  finished  work  without  a 
piece  of  heavy  paper  between  the  clamp  and  work. 

Don't  tighten  a  chuck  so  that  a  light  piece  Is  distorted  and 
expect  the  planed  surface  to  be  true  when  taken  out. 

Don't  set  a  tool  to  a  height  gage  for  any  but  the  very 
lightest  cuts,  witliout  allowing  for  the  spring  of  the  tool. 

Don't  neglect  a  belt  that  show.s  signs  of  coming  apart;  if 
you  do  you  may  get  an  ugly  cut  from  it  when  it  gives  way. 

Don't  do  all  or  half  of  your  short  work  in  the  middle 
of  the  planer;  let  the  wear  be  distributed  to  the  ends  as 
well. 

Don't  fail  to  look  under  the  cross-rail  and  saddle  for  drops 
of  oil  and  to  wipe  tlieni  off  before  finishing  a  cast  iron  sur- 
face. 

Don't  trust  to  the  base  and  jaws  of  a  chuck  to  make  your 
work  parallel  and  square  unless  you  kiioic  that  the  chuck 
is   right. 

Don't  throw  away  good  wooden  wedges  and  blocks;  you  can 
never  tell  how  soon  the  same  job  will  come  up  again  and  you 
may  need  them. 

Don't  do  any  unnecessary  hammering  on  the  planer;  if 
clearances  have  to  be  cut,  do  that  before  placing  the  work 
on  the  machine. 

Don't  use  any  but  a  solid  wrench,  and  one  that  fits,  to  set 
dogs;  an  adjustable  one  makes  rounded  nuts  and  may  prove 
dangerous  as  well. 

Don't  work  one  head  on  a  job  simply  because  "it  wouldn't 
pay  to  set  the  other  head  for  just  one  piece";  do  a  little 
hustling  and  make  it  pay. 

Don't  fail  to  put  bolts  as  near  the  work  as  possible,  and  in 
any  case  give  yourself  the  benefit  of  2  to  1  leverage  when  stt- 
ting  bolts,  clamps  and  packing. 

Don't  stop  the  table  by  half  shifting  the  belts  without 
locking  the  shifting  mechanism;  many  a  man  has  been 
maimed  by  neglecting  to  do  this. 

Don't  think  that  the  elevating  screws  and  their  bearings 
never  need  oil;  the  top  of  the  arch  is  too  often  thick  with 
dust  and  the  bearings  completely  dry. 

Don't  let  the  rear  oil  pockets  fiil  up  with  chips,  blocks 
and  tools;  the  chips  jar  out  on  the  ways  and  the  tools 
may   fall   inside  and   "short  circuit"  the   stroke. 

Don't  fail  to  try  the  ways  of  a  planer  at  least  once  a  year; 
no  matter  how  carefully  the  machine  may  have  been  set, 
settling  of  the  floor  or  foundation  may  have  occurred. 

Don't  start  a  side  cut  downward  without  first  making 
sure  that  all  interferences  in  the  way  of  work  or  bolts 
are  below  the  plane  of  the  head  at  the  bottom  of  the  cut. 

Don't  lubricate  the  cross-rail  of  your  machine  with  a 
squirt  can;  saturate  a  piece  of  clean  waste  and  oil  with 
this;  a  film  of  oil  on  the  sides  is  better  than  many  drops 
on   the   table  or  work. 

Don't  pass  a  job  lined  up  with  the  cross-rail  as  being 
square  without  proving  it,  unless  the  cross-rail  and  hous- 
ings have  been  tested  and  found  correct,  within  a  rea- 
sonable   length   of   time. 

Don't  be  too  particular  about  packing  up  a  rough  job. 
but  remember  that  on  a  "perfect"  one  the  minutes  spent 
in  shimming  up  and  papering  will  save  the  hours  that 
would   have  to   be   spent   in  fitting  or  recutting. 

Don't  forget  that  a  box  containing  short  lengths  of 
drawn  steel  makes  a  valuable  and  handy  set  of  gages  for 
the  planer;  have,  if  possible,  all  sizes,  by  sixteenths,  up 
to  one  inch,  and  larger  sizes  varying  by  one  inch. 

Don't  forget  that  a  man  with  an  indicator  can  line  up  a 
job  absolutely  correctly,  quicker  than  with  a  paper  feeler; 
with  the  indicator  there  is  the  satisfaction  of  knowing 
at    all    times    just    how    accurately    the    work    is    set. 

Don't  loosen  bolts  preparatory  to  raising  or  lowering 
the  cross-rail  before  you  have  carefully  wiped  or  scraped 
off  all  dirt  on  the  face  of  the  housings;  the  machine  is 
often  blamed  for  inaccuracies  resulting  from  dirt  behind 
the    rail. 

Don't  forget  that  two  straps  and  eight  posts — two  on 
each  side — will  allow  you  to  take  as  big  a  cut  on  a  heavy 
casting  without  its  shifting  as  ten  straps  and  no  iiosts; 
the  posts  can  also  be  s:>t  up  (luicker  and  their  use  gives 
more    working    surface    on    the    top. 
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MAKING  THE  DeVILBISS  PLIERS- 2 

By  ETHAN  VIALL- 

The  Cam  Operations 
The  process  through  which  the  cams  of  the  DeVilbiss  pliers 
go,  from  the  cold  rolled  steel  strips  to  the  finished  article,  is 
comparatively  simple,  the  steps  being: 


1.  Blanking. 

2.  Flattening. 

3.  Trimming. 

4.  Drilling   and   reaming. 


5.  Burring     on     the     disk 
wheel. 

6.  Tumbling. 

7.  Assembling. 


The  first  four  steps  are  illustrated  at  A,  B.  C  and  D,  Fig. 


Fig.  24.    The  First  Four  Steps  in  the  Making  of  a  Flier  Cam 


Fig    26.     Cam  Drilling  and  Reaming  Jig  (Open) 
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Fig.  28.    Cam  Jig  Reversed,  Ready  for  Reaming 

24,  while  at  A,  Fig.  25  is  shown  the  blanking  die,  and  at  B 
the  blanking  punch;  D  is  the  stock  guide,  and  a  simple  pin 
acts  as  a  spacing  stop.  E  and  F  are  the  flattening  punch 
and  die  and  G  and  H  the  trimming  punch  and  die.  In  using 
the  trimming  die,  the  punch  is  not,  of  course,  set  to  enter  the 
die  on  the  stroke,  but  is  set  about  the  thickness  of  thin 
paper  above  it,  so  that  one  blank  pushes  the  previous  one 
through,  and  in  this  way  the  keen  edge  of  the  die  is  pre- 
served  much  longer.  The  lever  /  on  die  H.  is  used  to  press 
*  Associate  Editor  of  Machinekt. 


the  cam  blank  firmly  against  the  stops;   the  pin  on  the  lever 
really  forming  one  side  of  a  triangle  of  stops. 

Combination  Drilling'  and  Reaming  Jigs 
The  practice  of  drilling  and  reaming  flat  pieces  in  the  same 
jig,  is  not  uncommon,  yet  the  methods  differ  considerably  and 
as  there  is  no  simpler  method  than  the  one  here  shown,  the 
Jigs  will  be  described  in  detail.  Fig.  26  shows  one  of  these 
combination  jigs  open  with  the  drilled  cam  in  position.  It 
will  be  noted  that  the  cam  is  located  in  the  jig  by  stops  in 
contact  with  the  point  and  rolling  side,  and  that  the  clamp- 
ing-screw point  comes   in   contact   with   the   rounded   end   in 


Fig.  25.    The  Blanking,  Flattening  and  Trimming  Dies 


Fig.  27.     Cam  Jig  Closed.  Ready  for  Drilling 


Fig.  29.    Eight  Steps  in  Making  a  Moving  Cutter  Blade 

such  a  way  as  to  wedge  the  cam  in  firmly.  The  hinged  cover 
also  has  a  pin  in  it  that  presses  the  cam  down  firmly  onto  the 
lower  plate  as  the  locking  thumb-screw  is  turned.  The 
thumb-screw  just  mentioned  has  the  head  slightly  beveled  on 
the  underside  and  this  together  with  the  threaded  end  that 
screws  into  the  lower  plate,  takes  care  of  any  possible  dif- 
ference in  the  thickness  of  the  cams  and  produces  a  firm  con- 
tact. An  objection  might  be  raised  here,  that  this  would 
throw  the  drilling  bushings  out  of  line,  but  the  cams  are 
flattened    to   such    uniform    thickness    that   the    error    is   too 
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Pig.  30.    Blanking  and  Flattening  Dies  for  Moving  Cutter  Blades 


Pig.  31.    Trimming  and  Shaving  Dlea  for  Moving  Cutter  Blades 
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Pig.  32.     Drilling,  Reaming  and  Milling  Jigs  for  Moving  Cutter  Blades 


Fig.  33.     "WTieel  and  Fixtui 


ng  Cutting  Edges 


Fig.  34      Eight  Steps  in  the  Manufacture  of  the  Fixed  Blades 


Fig.  35.     Blanking,  Flattening  and  Trimming  Dies  for  Fixed  Blades 
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Fig.  30.     I)ijlll-i^:  unci   Roaminff  JIgH  for  tho  Fixed  Bliidim 


Fig.  37.     Tho  JIga  shown  In  Pig.  30  Cloned  and  Roady  lor  Uno 


8L-i 


MACHINERY 


June,  1910 


Fig.  38-    Various  Steps  in  the  Manuiacture  of  Plier  Links 


Fig.  39.    Link  Blanking,  Flattening  and  Trimming  Dies 


Fig    40.    Link  Drilling  and  Reaniiug  Jig 


Fig.  41.    Samples  of  Punched  Scrap 


slight  to  be  reckoned  with;  indeed  considerable  variation  can 
be  allowed  without  causing  any  serious  trouble.  Fig.  27 
shows  the  jig  closed  ready  for  drilling,  and  Fig.  2S  shows 
it  turned  over  ready  for  reaming.  It  will  be  seen  that  in  the 
reaming  operation,  the  jig  rests  solidly  on  its  legs;  there  is  no 
tendency  for  the  bushings  to  be  sprung  out  of  line  and  the 
pin  in  the  cover  which  holds  the  cam  in  place,  allows  enough 
space  between  the  cam  and  the  cover  for  end  clearance  as  the 
reamers  feed  through. 

After  drilling  and  reaming,  the  cams  have  the  burrs  ground 
off  by  holding  them  on  a  disk  grinder;  they  are  then  tumbled 
and  sent  to  the  assemblers. 

Shop  Operations  on  Moving  Cutter  Blades 

The  shop  operations  on  moving  cutter  blades  are  as  follows: 


1. 

Blanking. 

9.     Hardening  in  oil. 

2. 

Flattening. 

10.     Tempering  in  oil. 

3. 

Trimming. 

11.     Grinding   cutting 

4. 

Shaving. 

edges. 

5. 

Drilling   and    reaming. 

12.     Grinding    and     polish- 

6. 

Burring  on  disk  wheel. 

ing  edges. 

7. 

Cutting    edges    milled. 

13.     Polishing  sides. 

8. 

Link  hole  slotted  out. 

14.     Assembling. 

Fig.  29  represents  these  operations  on  each  piece,  as  fol- 
lows: A,  blanked;  B.  flattened;  C.  trimmed;  D,  shaved;  E. 
drilled  and  reamed;  F.  cutting  edges  milled;  O,  link  hole 
slotted,  and  H,  hardened  and  tempered. 

Both  the  moving  and  fixed  cutter  blades  are  made  of  too! 
steel  15/64  inch  thick,  and  after  being  blanked  in  the  die  A. 
Fig.  30,  the  moving  jaws  are  flattened  from  1.5/64  to  0.223 
inch,  which  takes  out  the  unevenness  around  the  edges  ready 


Fig.  42.    Polishing  the  Sides  of  the  Cutter 
Blades 


Fig.  43. 


The  Way  Rivets  are  sheared  in  the 
Punch-press 


Pig.  44.     Asseniblmw  iln'  Cams  t 
Setting  the  Rivets 


nd  Jaws  aud 
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for  trimiiiing  and  oliviatos  rough  polishiiiK,  with  a  consiUer- 
ahli'  siiviuR.  Xt'Xt  thi'  llattoiu'il  blanks  arc  triimneU  and  then 
shaviul  to  exact  size  in  dies  A  and  H.  Pig.  31,  respectively. 
As  these  dies  are  similar  to  those  already  shown,  they  will 
not  be  described.  After  the  shaving  oijcration,  the  blanlcs 
arc   drilled   and   reamed   in   the   eombination   jig   .4,    Fig.   32, 


Fig.  45.    View  sho-wjng  Position  of  Spring  in  a  Spring  Plier 

which  shows  the  retaining  pin  in  the  cover  plainer  than 
in  the  previously  illustrated  jigs  for  cams.  New  the  Isurrs 
are  taken  oft"  on  a  disl?  wheel  and  then  the  blades  are 
put  in  the  milling  machine  vise  jig  B,  and  the  cutting  edges 
milled.  In  using  this  jig,  four  blanks  are  put  in  it.  and  with 
the  clamping  blocks  C  and  D  in  place,  it  is  put  in  the  vise 


Fig,  46.    Device  for  Winding  Spi-ings 

and  the  vise  tightened;  then,  using  a  small  side  cutting  mill, 
one  cut  is  taken  which  finishes  the  bevel  for  the  cutting  edge 
on  one  side  of  each  blank,  and  then  the  blanks  are  switched 
in  pairs  and  the  final  cut  taken. 

The  link  hole  is  slotted  out,  while  the  blank  is  held  in  the 
vise  jig  E,  with  an  ordinary  lA-inch  milling  cutter,  the  shape 


Fig.  47.     Method  of  Starting  a  Spring 

Of  the  slot  wanted  and  the  position  in  which  the  blank  is  held 
making  this  possible.  When  the  blades  have  been  hardened 
and  tempered,  the  cutting  edges  are  ground  by  hand  on  a 
thin  emery   wheel,   using  the   little  slotted   V-lixt\ire,   Fig.  33, 


lor  a  guide.  The  edges  are  next  ground  and  polished  and 
then  the  sides  are  polished  as  in  Fig.  42,  after  which  they  are 
ready  for  assembling. 

Cutter  Blades  i  Fixed  i 
The  fixed  cutter  blades  differ  not  only  in  shape  but  a'so  in 
many  of  the  opi'iatioiis  wliicli  are: 

slotted 


iiolish- 


.1,  Fig.  34,  is  the  blank;  li,  the  llattened  blank;  C,  trimmed; 
/',  drilled  and  reamed;  E,  inset  reamed;  F,  cutting  edge 
milled;  G,  slotted,  and  //,  hardened  and  tempered.  In  Pig. 
O.J  A  is  the  blanking  die,  B  the  flattening  die,  and  ('  th  ■ 
triiiiniing  die.  It  will  be  noted  that  this  blade  is  only 
trimmed  once  and  not  shaved,  which  is  all  that  is  necessary. 


1. 

HlankiiiK. 

■    8. 

Drilled      hole 

2^ 

Flattening  to  size. 

out. 

M. 

Trimming. 

y. 

Hardening. 

4. 

Drilling   and    reaming. 

10. 

Tempering. 

■  K 

Ueaiiiing  out   circle   for 

11. 

(iriiiding    and 

inset 

of  moving  jaw. 

ing. 

«. 

Burring  on  disk  wheel. 

12. 

Assembling. 

i . 

Cutting  edges  milled. 

Fig.  48.     VieTV  sho^ng  Device  wath  Wound  Spring  in  Place 

as  the  parts  that  have  any  Important  bearing  surface  are 
reamed. 

After  drilling  and  reaming  in  the  jig  A,  Pig.  36,  the  blades 
are  put  in  the  jig  B,  two  at  a  time  as  shown,  and  the  circle 
for  the  inset  of  the  moving  jaw  is  reamed  out  with  the  rose 
reamer  D.  The  two  jigs  in  this  halftone  are  shown  closed 
in  Pig.  37. 

The  fixed  blades  are  now  burred  on  a  disk  wheel,  the  cut- 


Fig.  49.    Cams  Assembled  in  the  Jaws 

ting  edges  milled  as  shown  for  the  moving  blades,  and  the 
drilled  hole  slotted  out  as  illustrated  in  the  parts  (;  and  H, 
Fig.  34,  by  holding  them  in  the  vise  and  using  a  suitable 
mill.  These  blades  are  slotted  out  in  this  manner  so  that 
they  can  be  removed  from  the  pliers  when  dull  or  damaged, 
without  removing  the  rivet  or  using  a  screw  in  place  of  the 
rivet,  which  would  be  unsatisfactory  for  a  number  of  reasons. 
The  blades  are  next  hardened,  tempered,  ground,  polished  and 

assembled. 

Links 

The  operations  on  the  links  In  the  order  in  which  I  hey  fol- 
low are: 
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1.  Blanking.  6.     Burring. 

2.  Flattening.  7.     Drawing  to  a  blue 

3.  Trimming.  color. 

4.  Drilling  and  reaming.  8.     Assembling. 

5.  Carbonizing. 

The  seven  shop  steps  are  shown  in  Fig.  38  and  the  tools 
used  are  shown  in  Figs.  39  and  40.  After  carbonizing,  the 
burring  operation  serves  to  rough  polish  the  parts  sufficiently 
to  show  the  blue  color  in  the  drawing. 

Fig.  41  shows  some  of  the  scrap  from  which  the  various 
blanks  were  punched,  which  will  show  the  way  the  metal  was 
economized.  The  harder  metal  requires  more  waste  space  be- 
tween the  blanks  than  the  soft  and  in  the  case  of  the  handles, 
the  strip  is  run  through  one  way  and  then  reversed  in  order 
to  save  metal,  without  using  a  double  punch  and  die. 
Screws,  Rivets  and  Springs 

The  screws  used  in  the  center  of  the  pliers  to  hold  the 
moving  cutter  blades,  are  not  made  in  the  shop  but  are  pur- 
chased from  a  specialty  firm,  though  the  hardening  Is  done 


Fig.  50.    Cutting  Jaw  with  Cam,  Blade  and  Link  in  Place 

in  the  shop.  The  screws  for  the  cutter  blades  are  carbonized 
all  through  and  then  drawn  just  enough  to  prevent  brittle- 
ness.  An  ordinary  unhardened  screw  used  in  this  place 
would  be  of  no  use  whatever,  as  it  would  shear  or  wear  out  in 
no  time. 

The  regular  rivets  used  are  cut  from  rods  as  shown  in  Fig. 
43.  though  the  rivets  used  in  the  spring  pliers,  have  a  groove 


Fig.  51.    Steps  in  the  Assembling  of  Cutting  Pliers 

in  the  middle  and  so  have  to  be  cut  off  in  a  screw  machine. 
The  position  of  the  rivet  and  spring  is  shown  in  Fig.  45. 

Winding  the  Springs 
A  unique  little  spring  winding  device  designed  by  Mr.  De- 
Vilbiss,  by  which  a  boy  may  easily  wind  accurate  springs,  is 
shown  in  Figs.  46,  47  and  48.  Three  different  sizes  of  springs 
are  wound  w-ith  the  device,  a  different  sized  winding  mandrel 
being  inserted  for  each  size.  One  of  the  winding  mandrels 
w-ith  its  returning  spring  is  shown  at  A.  Fig.  46,  and  the  pro- 
jecting point  of  another,  inserted  and  ready  for  use,  is  shown 
at  B,  while  at  C  is  a  guide  pin  for  the  wire.  A  loop  is  first 
bent  on  the  spring  wire,  like  that  shown  on  the  springs  in 
■gronn  D,  Fig.  47,  by  bending  in  the  little  jig  E.     This  loop  is 


then  inserted  in  the  slotted  end  of  the  winding  crank,  as  at 
F.  which  is  pushed  in  far  enough  for  the  end  of  the  winding 
mandrel  to  enter.  The  crank  is  now  turned,  winding  the 
spring  as  shown  at  G,  Fig.  48,  the  mandrel  being  drawn  out  by 
the  tension  of  the  spring  coils  as  it  is  wound;  but  the  instant 
the  tension  is  released  on  the  coils  of  the  spring  just  wound, 
the  mandrel  flies  back  into  its  socket  out  of  the  way,  allowing 


- 

('-») 

AA 

Fig.  52.     Steps  in  the  Assembling  of  Plain  Pliers 

the  spring  to  drop  down.  The  length  to  wind  the  various 
springs  is  gaged  by  the  piece  H.  which  points  to  a  mark  on 
the  crank.  The  little  loop  on  the  opposite  end  of  the  spring 
is  easily  made  by  winding  around  a  pin,  when  the  small 
amount  of  superfluous  wire  is  snipped  off  with  a  regular  cut- 
ting plier  the  cutting  blades  of  which  have  been  left  a  little 


Fig.  53.    The  Fixed  Blade  before  and  after  being  placed  in  Position 

harder  than  usual,  which  is  necessary  on  account  of  the  hard- 
ness of  the  wire  used- 
Assembling 

The  order  In  which  the  various  parts  of  the  pliers  are  as- 
sembled and  made  ready  for  shipping  is  as  follows: 


1.  Putting  cams  in  jaws. 

2.  Inserting  moving  cutter 
blade  and  putting  in  screw. 

3.  Putting  in  link. 

4.  Assembling  complete, 
except  fixed  jaw  and  its  rivet. 

5.  Fitting  fixed   jaw. 

6.  Spinning   both   ends   of 
all  rivets. 

7.  Inspecting,       loosening, 
and  testing  cutters. 


8.  Burring  center  screw. 

9.  Polishing  ends  of  jaws, 
screws  and  rivets. 

10.  Plating. 

11.  Buffing. 

12.  Washing. 

13.  Tumbling. 

14.  Inserting     springs     in 
the  spring  pliers. 

15.  Wrapping     and     pack- 
ing. 


Fig.  49  shows  cams,  jaws  and  rivets,  separate  and  as- 
sembled, for  both  plain  and  cutting  jaws,  the  parts  being  put 
together  by  a  boy  as  in  Fig.  44.  The  moving  cutter  biade  and 
link  are  next  put  together  as  shown  in  Fig.  50,  and  then  the 
cutting  plier  is  assembled  complete,  as  shown  in  Fig.  51,  all 
except  the  fixed  blade. 

The  plain  plier  having  no  cutter  blades  to  fit,  is  assembled 
and  the  rivets  spun  down  as  illustrated  in  Fig.  52,  but  on 
the  cutting  pliers  the  fixed  blade  must  be  fitted  as  in  Fig.  53, 
and  the  cutting  edge  brought  perfectly  in  line  with  that  of 
the  moving  jaw,  which  is  done  by  inserting  a  pin  in  the  hole 
in  place  of  a  rivet  and  then  touching  up  the  edge  of  the  blade 
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on  the  little  disk  wlieel,  Pig.  54,  which  has  one  safe  side. 
After  the  blades  have  been  satisfaetorily  fitted  and  lined  u)), 
the  rivets  are  spun  down  with  a  (irant  rivet  si)lnning  machine 
Fii;.  ."'.">,  the  plier  as  it  looks  before  and  after  spinning   being 


Fig.  54.    Lining  up  and  Sharpening  the  Cutting  Edges 


shown  in  Pig.  56.  Fig.  57  shows  a  group  of  assemblers  at 
work.  The  inspecting  consists  of  seeing  that  the  plier  looks 
and  works  perfectly  and  cuts  properly. 

Burring  or  slightly  riveting  the  center  screw,  is  done  to  pre- 


Fig   55.    Spinning  down  the  Rivets  on  a  Grant  Rivet  Spinning  Machine 

vent  the  nut  from  working  loose,  and  after  the  ends  of  the 
jaws,  screws,  and  rivets  are  polished,  the  pliers  are  plated  for 
one-half  hour  open  and  one-half  hour  closed,  in  the  plating 
room,  one  corner  of  which  is  show'n  in  Pig.  5S.  When  the 
pliers  have  been  buffed  they  are  washed  in  a  mixture  of  kero- 


Fig.  66.     Cutting  PUera  with  Rivets  before  and  after  being  spun 

sene  and  paraffine  oil  to  cut  and  remove  the  polishing  com- 
pound, and  they  are  then  tumbled  in  sawdust.  In  packing, 
the  pliers  are  wrapped  in  a  special  rust-proof  paper  and 
placed  six  in  a  box  ready  for  shipping. 

In  the  general  shoji  practice,  high  speed  drills,  reamers  and 
tools  of  all  kinds  are  used,  and  in  the  plier  itself  there  are  a 
few  good  points  that  it  may  be  well  to  bring  out,  one  of  which 


is  the  making  of  the  Jaws  of  pressed  steel  Instead  of  solid 
metal,  which  allows  the  cutters  to  be  set  in  the  middle 
where  they  belong,  and  it  also  allows  the  use  of  a  high  grade 
of  tool  steel  for  the  cutters  and  a  steel  that  can  be  carbimized, 
for  the  jaws,  thus  giving  hard,  but  not  brittle,  serrations  and 

edges. 

*     *     * 

THE   CRACKING    OF   ALUMINUM   CASTINGS 

A  few  valuable  hints  regarding  the  prevention  of  the  crack- 
ing of  aluminum  castings  are  given  in  Castings.  To  secure 
best  results  only  new  metal  should  be  used.  The  aluminum 
should  be  melted  rapidly,  but  the  heat  of  the  furnace  should 
be  kept  low  as  compared  with  the  h(!at  of  a  brass-melting  fur- 
nace. .Tust  as  soon  as  the  metal  is  thoroughly  melted,  the 
crufible  must  be  pulled,  stirred,  skimmed  and  the  metal 
jioured.  If  the  metal  is  overheatid  or  is  allowed  to  soak  in 
the   furnace  it  will  absorb  gases   which  will   fill   the  casting 


Fig.  57.     Group  of  Assiiiii':'  ;  ~.  .1'    Work 

with  pin  holes.  New  graphite  crucibles  ought  to  be  used,  or 
such  as  have  been  used  only  for  aluminum.  When  the  crucible 
is  pulled  from  the  furnace,  a  small  lump  of  sal-ammoniac  or 
of  chloride  of  zinc  should  be  thrown  on  the  surface  of  the 
metal  before  stirring  and  skimming.  The  pouring,  at  as  low  a 
heat  as  possible,  should  be  rapid  and  through  large  gates,  be- 


Fig.  58.    View  of  Plier-plating  Room 

cause  aluminum  chills  with  exceeding  rapidity.  The  cores  for 
aluminum  castings  should  be  either  of  green  sand  or,  if  made 
up  with  a  binder  they  should  be  thoroughly  baked  and  as  soft 
as  possible.  Aluminum  shrinks  a  great  deal  when  cooling,  and 
it  it  cannot  compress  the  cores'  Internal  cracks  are  likely  to 
result.  *     »     » 

The  Verein  Deutscher  Eisenbahnverwaltungen  (Associa- 
tion of  German  Railway  Administration)  has  offered  a  total 
of  30,000  marks  ($7,500)  in  prizes  for  inventions  and  im- 
provements of  special  Importance  in  railway  traflSc  as  well  as 
for  writings  of  exceptional  merit  relating  to  railway  mat- 
ters. The  inventions  and  improvements  must  have  been 
carried  out  in-actically  and  the  written  works  to  be  consid- 
ered must  have  been  i)ublislied  between  .Tuly.  1!)05,  and  .Tuly, 
1911.  The  amounts  of  the  individual  prizes  vary  from  floo 
to  nearly  $2,000. 
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THE  PISTON  RING  PROBLEM 

Notwithstanding  our  conceded  ability  to  solve  problems  in 
the  manufacture  of  machinery,  there  seems  to  be  no  generally- 
known,  first-class  method  of  cheaply  making  piston  rings  for 
gas  engines.  By  that  we  mean  a  method  that  can  be  depended 
on  to  turn  out  truly  circular,  well-finished,  even  tension  rings 
at  low  cost. 

The  commercial  methods  in  vogue  are  inaccurate,  costly 
and  unsatisfactory  in  result.  The  makers  are  not  able  to  con- 
trol all  the  factors  entering  the  problem,  and  must  follow 
more  or  less  happy-go-lucky  processes  quite  repugnant  to  the 
ideals  of  mechanics  accustomed  to  precise  methods  of  produc- 
tion. A  practice  that  will  turn  out  perfect  rings,  interchange- 
able and  of  uniform  tension,  Is  yet  to  be  described. 

*     *     * 
PACE  GRINDING 

The  grinding  machine  using  a  cup  wheel  is  a  machine  tool 
of  great  present  performance  and  of  even  greater  possibilities. 
Already  it  has  shown  such  marked  superiority  on  certain 
classes  of  machine  work  that  the  milling  machine  is  being 
discarded  in  its  favor.  It  has  some  of  the  advantages  over 
the  axial  grinding  wheel  that  the  face  milling  cutter  has  over 
the  axial  milling  cutter.  The  power  consumption  is  less  and 
plane  surfaces  are  produced  with  fewer  passes  of  the  wheel. 
There  is  also  the  advantage  that  the  mean  radius  of  the  face 
grinding  wheel  remains  unchanged  until  worn  out.  The  econ- 
omy of  wheel  material  is  high,  inasmuch  as  a  comparatively 
small  part  is  wasted  when  the  wheel  is  worn  out,  and  more- 
over the  cup  wheel  can  be  reinforced  so  that  it  is  practically 
proof  against  bursting.  For  such  work  as  machining  the 
ends  of  machine  legs,  columns,  joining  the  boxes  of  grinder 
frames  and  similar  parts,  the  face  grinder  having  a  horizontal 
spindle  with  power-actuated  table  is  unexcelled.  The  work 
is  done  quickly  and  with  almost  any  required  accuracy.  If 
it  should  be  of  a  comparatively  rough  nature,  the  grinder  can 
be  forced  and  the  number  of  passes  cut  down  to  suit  the 
most  economical-minded  manager.  On  the  other  hand,  the 
finest  class  of  work  is  performed  with  precision  obtained 
only  at  much  greater  expense  on  the  milling  machine. 


MAKING  MACHINE  PARTS   WITHOUT    WASTE 

Mechanical  progress  is  generally  in  the  direction  of  saving 
labor,  time  and  material,  and  improving  the  quality  of  finish 
and  the  durability  of  the  product.  Sometimes  practice  ap- 
parently moves  backward  as  regards  one  factor,  in  order  to 
gain  greater  advantage  in  another;  and  it  is  often  hard  to 
determine  whether  or  not  a  new  process  has  advantages  in 
general.  This  is  not  the  case  with  the  process  for  making 
machine  screws  without  waste,  briefly  described  in  the  April 
number.  The  speed  of  production  is  unparalleled,  the  physical 
characteristics  of  the  product  are  improved,  practically  no 
oil  is  used,  there  are  no  cutting  tools  to  grind  and  set,  except 
a  cutting-off  shear,  and  there  is  absolutely  no  waste  of  ma- 
terial. There  is,  however,  a  lack  of  desirable  finish,  which 
defect  doubtless  will  be  corrected  when  commercial  machines 
are  perfected.  While  now  limited  to  small  machine  screws, 
the  process  will  soon  be  applied  to  the  manufacture  of  all  ordi- 
nary commercial  sizes  of  machine  screws  and  wood  screws. 
The  possible  saving  of  material  and  oil  on  all  the  machine 
and  wood  screws  manufactured  would  amount  to  millions  an- 
nually. It  apparently  means  a  revolution  in  the  methods  of 
manufacture  of  parts  in  which  much  capital  is  invested. 

In  the  November  number  of  Machixery,  engineering  edi- 
tion, we  referred  editorially  to  the  making  of  steel  machinery 
chain  without  waste.  The  conclusions  there  drawn  apply 
even  more  forcibly  to  the  present  development  than  to  the 
manufacture  of  chain,  and  the  saving  of  material  and  labor 
in  the  machine  screw  industry  should  add  materially  to  our 
national  wealth.  The  possibilities  of  cold  forming  machine 
screws,  studs  and  similar  products  from  wire  and  rod  seem 
to  be  limited  only  by  the  ability  of  engineers  to  design  and 
build  machinery  that  will  stand  the  stresses. 

CLOSER  RELATIONS  BETWEEN  DEPARTMENTS 

As  a  manufacturing  business  grows,  greater  and  greater 
difficulty  is  almost  invariably  experienced  in  keeping  the  vari- 
ous departments  in  harmony  with  the  general  spirit  of  the 
business  and  fully  informed  of  one  another's  needs  and  activi- 
ties. Unless  an  excellent  system  exists,  deplorable  differ- 
ences in  policy  will  develop,  making  it  exceedingly  difficult 
in  some  cases  for  other  concerns  to  transact  business  satis- 
factorily with  the  purchasing  department. 

Take  the  case  of  an  automobile  manufacturing  concern  for 
an  illustration:  Certain  parts  are  made  by  outside  concerns 
to  specifications  furnished  by  its  engineering  department. 
These  specifications  state  the  character  of  materials,  and  are 
accompanied  by  blueprints  giving  dimensions,  shapes,  etc., 
some  of  which  must  be  exactly  as  specified;  but  it  is  imma- 
terial whether  certain  others  be  exactly  reproduced  or  not. 
In  making  up  their  estimates,  the  engineeis  of  the  bidding 
concerns  usually  take  into  consideration  the  parts  that  must 
be  made  carefully  and  those  en  which  less  work  is  required, 
and  figure  the  ccst  accordingly.  If  the  work  is  to  be  strictly 
interchangeable  throughout,  using  elaborate  jigs  and  fixtures 
for  all  parts,  immaterial  dimensions  would  be  faithfully  re- 
produced; but  in  the  class  of  work  which  is  done  in  lots  of  a 
few  hundred  it  is  generally  out  of  the  question  for  the  jobbing 
shops  to  build  complete  sets  of  jigs  and  fixtures.  Everyone 
is  familiar  with  the  result  of  this  system  of  manufacture — 
the  essentials  are  right  while  the  non-essentials  are  not 
wrong,  although  their  dimensions  may  vary  a  sixteenth  or 
an  eighth  inch  one  way  or  another;  but  when  a  shipment  of 
parts  made  in  this  manner  is  received  by  un  "unintelligent 
purchasing  department"  whose  inspectors  are  held  to  a  strict- 
ly literal  interpretation  of  the  specifications,  trouble  develops 
quickly.  Cases  are  not  unknown  where  goods  have  been  re- 
jected without  consulting  the  engineering  department,  caus- 
ing heavy  losses  to  both  the  makers  of  the  parts  and  the  buy- 
ing manufacturer.  If  a  practical  mechanic  in  authority  had 
been  shown  the  work  it  would  have  been  accepted  unhesitat- 
ingly, and  every  essential  requirement  would  have  been  satis- 
fied. The  moral  is  that  closer  relations  should  exist  between 
the  purchasing  and  engineering  departments,  or  that  wide 
limits  should  be  specified  for  immaterial  dimensions  so  that 
work  done  in  accordance  with  the  spirit  of  the  specifications 
will  not  be  rejected  by  literal-minded  inspectois. 
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THE  HARDENING  OF  CARBON  STEEL 

The  harili'iiiiiK  of  steel  has  always  been  considered  an 
operation  for  which  delinite  rules  could  not  be  laid  down,  but 
in  which  the  experience  and  judgment  of  the  hardener  would 
almost  exclusively  have  to  be  relied  upon.  Practically  the 
only  delinite  rules  that  have  been  laid  down  arc  that  steel 
should  be  hardened  at  as  low  a  heat  as  possible,  and  that  there 
is  a  delinite  temperature  for  each  kind  of  steel  above  which  it 
must  be  heated  to  harden  at  all. 

Apart  from  this  meager  information,  a  few  gem  ralities 
only  have  been  furnished  for  the  guidance  of  men  doing  this 
work,  including  directions  for  cooling,  so  as  to  minimize  the 
risk  of  cracking;  but  definite  information  on  the  process  of 
hardening  is  singularly  lacking,  and  many  have  considered  it 
impossible  to  shape  rules  for  this  operation,  even  as  the  result 
of  careful  experiments. 

For  this  reason  the  experiments  conducted  by  Mr.  Shipley 
N.  Brayshaw  of  Manchester,  England,  the  results  of  which  are 
recorded  in  detail  in  another  part  of  this  number,  are  all  the 
more  remarkable  and  of  great  interest  to  everyone  engaged  in 
mechanical  work.  These  experiments  appear  to  have  been 
made  with  extraordinary  care,  and  two  of  the  points  brought 
out  in  his  investigations  deserve  to  be  particularly  men- 
tioned. One  of  them  relates  to  the  shortening  or  lengthening 
of  steel  in  hardening.  It  has  often  been  stated  that  steel  is 
unreliable  and  not  uniform  in  this  respect,  and  that  the  same 
kind  of  steel  has  sometimes  been  known  to  shorten  in  hard- 
ening, and  sometimes  to  lengthen.  This  phenomenon  has  been 
attributed  to  defects,  or,  at  least,  to  special  conditions  in  the 
steel,  over  which  the  hardener  has  no  control.  Mr.  Bray- 
shaw's  experiments,  however,  show  that  the  shortening  and 
lengthening  of  steel  in  hardening  follows  a  uniform  law  and 
that  steel  hardened  below  a  given  temperature,  which  he  calls 
the  "change-point,"  will  shorten  when  quenched;  whereas  the 
same  steel,  if  heated  above  this  change-point  before  quenching, 
will  lengthen.  He  also  shows  that  by  heating  the  steel  in 
two  furnaces,  first  bringing  it  up  to  a  certain  temperature  in 
one,  and  then  soaking  it  for  a  given  time  at  a  definite  tem- 
perature in  the  other,  it  is  possible  to  harden  steel  so  that  it 
will  neither  lengthen  nor  shorten  when  quenched.  So  far  as 
we  know,  this  is  the  first  definite  information  that  has  been 
published  on  the  change  in  the  length  of  steel  in  hardening, 
the  uncertainty  of  which  has  caused  considerable  difficulty 
in  making  accurate  taps,  dies,  etc. 

Another  interesting  point  brought  forth  by  Mr.  Brayshaw's 
experiments  relates  to  the  proper  hardening  temperature. 
While  it  is  possible  to  harden  steel  within  a  temperature 
range  of  about  200  degrees,  and  obtain  what  to  the  ordinary 
observer  would  seem  to  be  good  results,  the  best  results  are 
always  obtained  within  a  very  narrow  range  of  temperatures, 
approaching  closely  the  decalescence  point,  or  the  temperature 
at  which  steel  changes  into  a  condition  when  it  can  be  hard- 
ened by  quenching.  It  is  interesting  to  note  that  this  result 
agrees  with  the  old  theory  that  steel  should  be  hardened  at 
as  low  a  temperature  as  possible.  In  a  number  of  cases  cer- 
tain tools  are  found  to  last  exceptionally  well,  while  other 
tools  in  the  same  lot  show  only  ordinary  durability,  although 
no  difference  can  be  detected  in  the  grain  of  the  hardened 
steel.  Such  differences  can  now  be  accounted  for  by  the  slight 
variations  in  the  temperature  at  which  the  various  tools  have 
been  hardened. 

These  experiments  open  up  an  entirely  new  field  for  investi- 
gation and  new  possibilities  in  the  hardening  of  tool  steel. 
They  indicate  that  in  cases  where  it  is  important  to  prevent 
the  cracking  of  tools  in  hardening  and  the  deformation  of 
tools  due  to  internal  stresses,  they  should  be  hardened  at  a 
temperature  higher  than  that  which  gives  the  best  results  as 
regards  hardness  only.  Thus  we  find  that  certain  of  the  de- 
sirable qualities  in  a  hardened  tool  are  antagonistic;  that  is, 
we  are  unlikely  to  obtain  a  tool  having  extreme  hardness  and 
elastic  limit  and  which  at  the  same  time  is  not  likely  to  crack 
or  lose  its  shape.  Under  these  conditions  one  of  the  necessary 
qualities  must  be  partly  sacrificed  to  another,  and  a  tool  must 
be  hardened  so  as  to  obtain  good  general  results  rather  than 
the  best  specific  one. 

The  infiucnce  of  previous  annealing  on  hardening  is  also  of 


Interest;  and  n.nny  of  the  points  brought  out  in  the  abstract 
of  the  original  paper  are  well  worth  considering.  Those  who 
are  giving  especial  attention  to  the  hardening  of  steel  will 
find  it  worth  while  to  obtain  a  copy  of  the  original  paper  of 
160  pages  read  by  Mr.  lirayshaw  before  the  Institution  of  Me- 
chanical Kngineers  of  Creat  Britain,*  which  records  his  ex- 
periments in  minute  detail. 

♦     *     ♦ 

THE  MANUFACTURE  OP  FROGS  AND 
SWITCHES 

By  J.  B.  HASKEIjLt 

The  description  of  frog  and  switch  manufacture  which  fol- 
lows is  taken  from  the  methods  used  by  some  of  the  best 
known  firms  in  this  country  engaged  in  the  manufacture  of 
this  line  of  work,  and  is  especially  based  on  the  practice  of 
the  American  Frog  and  Switch  Co.  of  Hamilton,  Ohio. 

The  rails  as  tliey  come  from  the  mills  vary  somewhat  In 
length  and   size,  and   a  great  deal  in   quality,  some  of  them 


Fig.  1. 


Bent  Rail  for  SwiTches      Fig.  2.     Amount  cut  off  Flange  of 
Rail  for  Switches 


being  exceptionally  hard;  it  often  happens  that  a  highspeed 
steel  drill  of  good  quality  has  to  be  reground  for  every  two 
or  three  holes  or  .even  two  or  three  times  for  one  hole. 

Switches 
In  the  manufacture  of  switches,  the  rails  are  first  cut  to 
length  by  means  of  either  an  ordinary  circular  cold  saw  or 
a  high-speed  saw.  When  cut  with  a  high-speed  saw,  the  rail 
ends  are  made  very  hard  by  the  action  of  the  saw — often  too 
hard  for  a  tool  to  cut  successfully  if  no  means  are  employed 
to  prevent  the   hardening.     It   is  best   prevented  by   running 


A  1 


rFh      rfti 
1     I  'i     I 


PUNER  TABLC 


zu 


lIacril^,rL,.X.Y. 


Fig.  3.    Planing  off  Rails  for  Switches 

the  saw  in  water,  the  under  side  of  the  saw  being  covered  to  a 
depth  of  from  two  to  six  inches.  Next  the  rails  are  drilled 
for  the  switch  hig  bolts  and  for  the  reinforcing  bar  rivets  or 
bolts,  if  any  reinforcement  is  to  be  used.  The  drilling  is  done 
in  jigs  or  by  means  of  templets.  If  the  switch  is  to  be  rein- 
forced the  reinforcing  bars  are  next  riveted  on. 

In  the  next  operation  the  rails  are  bent,  as  shown  in  Fig. 
1,  an  amount  sufficient  to  bring  the  side  of  the  web  at  or 
near  the  ga^e  line,  the  practice  of  different  manufacturers 
varying  somewhat;  some  place  it  at  the  gage  line  anil  others 
from  ij  to  Vi  inch  from  it.  The  bend  is  made  of  such  a  length 
that  the  point  of  bend  occurs  at  the  intersection  of  the  lino  of 
the  stock  rail  and  the  line  of  the  back  of  the  switch  point  rail- 
head.    This  length   Is   usually   Increased   by  an  allowaiue   of 

•Address:  The   Institution  of  JleitiiiiiUal   Kngineers,    Store.vs  (into, 
St.  .Inmes's  Pari(.   Wostnilnstor,   S.    W..    l-onilcin,    lOnglnr.d. 
t.\(l(lrcss:     34"!  K.   MlllvHIe  .\ve..   iliimllton.  Oblo. 
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%  inch  for  each  foot  of  bend  length,  which  allowance  has  the 
effect  of  giving  a  slight  clearance  between  the  two  rails  at 
the  bending  point,  thus  allowing  the  end  of  the  point  to  close 
tight  before  the  point  further  toward  the  heel  closes.  Some 
makers  then  shear  the  part  of  the  flange  shown  sectioned  in 
Fig.  2,  while  others  place  it  base  up  on  a  planer  table,  and 
after  cutting  a  groove  in  it  as  shown,  break  off  the  flange. 

The  rails  are  then  placed  on  a  switch  planer  in  special  ad- 
justable chucks,  as  shown  in  Fig.  3.  The  chucks  are  so  made 
that  their  position  may  be  adjusted  both  vertically  and  hori- 
zontally. The  means  for  this  adjustment  are  shown  in  Fig.  4, 
■where  the  chuck  is  illustrated  in  detail.     The  rails  are  held 


cuts  sometimes  break  off  at  the  bottom  of  the  holder. 

The  rails  are  now  moved  to  such  a  position  that  the  line 
of  the  unbent  portion  of  the  rail  is  in  line  with  the  planer. 
Both  tools  are  then  fed,  thus  planing  off  the  portion  shown 
in  section  lining  in  Fig.  3.  The  rail  is  planed  on  top  in  such 
a  manner  that  the  point  will  be  from  14  to  %  inch  below  the  top 
of  the  stock  rail  when  it  is  in  position  on  the  friction  plates, 
the  amount  varying  according  to  the  practice  of  the  maker 
or  the  railroad.  This  planing  is  accomplished  by  setting 
the  chuck  vertical  in  such  a  way  as  to  bring  the  required 
line  horizontal.  The  tools  are  then  fed  down,  for  as  the  point 
is  narrow,   feeding  sidewise   would  bend   it.       The  gage   line 
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Fig.  4.     Chuck  for  Holding  Rails  'while  Planing 

quite  rigidly,  but  owing  to  the  spring  of  the  rail  and  the  shape 
of  the  tool  there  is  some  chatter.  The  portion  of  the  rail-head 
shown  in  black.  Fig.  3,  is  planed  off  by  feeding  each  tool  out 
separately  by  hand,  two  tools  being  used  at  once.  The  feed 
is  by  hand  chiefly  because  the  widths  of  the  cuts  vary  so  much 
on  the  same  switch. 

Tlie  line  AB  of  the  planing  is  arbitrarily  determined,  some 


corner  is  rounded  off  to  a  radius  corresponding  to  the  radius 
of  the  corner  of  the  rail-head.  When  this  planing  is  finished, 
the  rails  are  moved  by  a  trolley  and  hoist  to  the  next  planer, 
which  is  equipped  with  chucks  as  shown  in  Fig.  5  for  holding 
the  rail  in  the  position  shown. 

The   tools   on   this   planer   are   set   at   the   proper   angle   to 
plane  the  flange  so  that  it  will  agree  with  the  angle  of  slope 
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Pig-  5.    Planing  off  Flanges 

making  it  at  the  center  line  of  the  web  and  others  even  with 
the  side.  The  widths  of  the  cuts  vary  according  to  the 
depth  of  rail-head,  but  usually  run  from  one  inch  to  two 
inches,  the  total  depth  being  taken  in  one  cut,  as  the  tools 
are  fed  in  from  the  side.  The  average  cut  is  from  1%  inch 
wide  by  3/32  inch  feed  to  2%  inches  wide  by  1/16  to  3/32 
inch  feed.  The  speed  of  the  planer  which  has  been  found 
to  give  the  best  results  is  30  feet  per  minute,  the  return  of 
couise  being  considerably  faster — usually  from  40  to  50  feet 
per  minute.  The  tools  are  of  the  shape  and  size  shown  in 
Fig.  3  and  are  of  Novo  steel.     These  tools  when  taking  these 


Fig.  6.     Frog  Parts  Bent,  ready  for  Planing 

of  the  stock-rail  flange,  this  angle  being  13  degrees  for  all 
A.  S.  C.  E.  section  rails.  The  portion  of  the  flange  shown  in 
section  lining  in  Fig.  5  is  then  planed  off.  This  amount 
varies  with  the  thickness  of  the  riser  to  be  used  and  with 
the  thickness  of  the  flange  of  the  stock  rail.  The  in-and-out 
adjustment  of  the  chucks  allows  for  this  difference  in  the  plan- 
ing. On  this  cut  the  width  runs  up  to  3  inches;  on  the  widest 
part  of  the  cut  the  feed  is  1/16  inch.  A  broken  chip  is  pro- 
duced, which  drops  off  in  pieces  of  the  width  and  depth  of  the 
cut  and  from  %  to  %  inch  long  on  Bessemer  rail,  but  on  open 
hearth  rail   it   is   a   long  spiral   chip.     This   cut   finishes   the 
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Figr.  7.    Method  of  Setting  up  Main  Point  of  Switch  lor  Planing 

switfh  except  for  grinding  tlie  top  of  tlie  point  end  to  a  vouiiil 
corner. 

Frogs 

For  the  frogs  as  for  the  switches  tlie  rails  are  first  cut  to 
length.  They  are  then  heated  and  bent  to  the  proper  angle 
and  shape.     Each  bend  is  made  according  to  a  templet,  each 


Fig.  8.    "Balling  out"  Short  Point  of  Frog 

'frog  angle  having  its  own  set  of  templets.  After  the  bending 
the  rails  appear  as  shown  in  Fig.  6.  The  wing  flanges  are  then 
planed  off  the  amount  necessary  to  clear  the  flanges  of  the 
point  rails.  In  doing  this  they  are  placed  on  the  planer,  base 
up,  and  two  wings  are  planed  at  the  same  time.  The  short 
point  is  next  planed  out,  the  operation  being  called  "balling 
■out."  to  fit  against  the  main  point.     The  point  is  set  up  on  the 


Fig.  9.    Frog  Point  before  Final  Planing,  and  Frog  Filling  after 
Planing  and  Drilling 

■planer  table  as  shown  in  Figs.  7  and  8,  the  distance  A  being 
governed  of  course  by  the  frog  angle.  The  planing  line  is 
■marked  on  the  end  of  the  rail  and  it  is  then  planed  to  this 
line.  The  cut  in  this  case  is  not  very  heavy,  it  being  %-lnch, 
with  ] /,'',2-inch  feed.  The  two  points  after  being  drilled  for 
two  rivets  and  riveted  together,  as  shown  in  Fig.  9  at  A,  are 
«et  on  the  planer  and  the  bent  part  shown  sectioned  in  Fig.  10 
is  cut  off,  thus  forming  the  two  intersecting  gage  lines. 

Considerable  planing  is  done  on  the  filling,  the  approximate 
amount  for  an  average  standard  frog  being  shown  at  B  in 
Fig.  9,  and  in  Fig.  11.  As  many  pieces  of  a  kind  as 
■there  are,  up  to  the  capacity  of  the  planer,  are  placed  on 
it,  set   to   the   proper   slope   and   are   all    planed    at   once    as 


shown  In  Fig.  12.  This  work  is  done  at  a  cutting  speed  of 
25  feet  per  minute  with  a  cut  about  %  Inch  deep  and  a  feed 
of  %  Inch  per  stroke.  The  tool  is  l'^  Inch  by  V-k  inches  In 
size  with  a  round  nose.  It  Is  given  a  rake  of  from  5  to  8  de- 
grees and  a  clearance  of  2  degrees.  Some  makers  instead  of 
planing  the  filling  do  (he  work  on  milling  machines. 
The   whole  frog  is  next  clamped   up   including   filling,  heel 
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Fig.  lO.    Diagram  showing  Amount  planed  off  Frog. Point 

risers  and  point  fillers,  if  there  are  any,  care  being  taken  to 
secure  proper  alignment  and  length  over  all.  It  is  then  taken 
to  a  multiple  spindle  horizontal  drill,  whose  spindles  are  set 
to  the  proper  center  distances  for  the  frog  being  built,  and 
the  whole  frog  is  drilled  at  once.  This  method  avoids  the 
reaming  which  is  almost  always  necessary  when  the  holes  are 
drilled  singly  in  the  rails.  Quite  often  when  using  an  ordi- 
nary lubricant,  the  drills  need  considerable  grinding  when  the 
rails  are  running  hard.  A  mixture  of  camphor  gum,  turpen- 
tine and  soft  water  may  be  used  to  avoid  this  trouble  with 


Fig.  11.     Frog  Filling  when  Planed 

hard  rails.  After  being  drilled  the  frog  is  bolted  up.  In 
frogs  having  foot  guards,  etc.,  the  extra  holes  are  drilled  at 
the  same  time  as  the  frog  bolt  holes.  The  foot  guards,  plates, 
etc.,  are  next  bolted  or  fastened  in  place,  completing  the  frog. 

Crossing's 
The  rails  in  crossings  are  first  cut  to  lengths  given  on  the 
drawings.     They  are  then  bent  as  required  and  the  flange  of 
the  guard  rail  planed  off  if  necessary.     They  are  then  assem- 
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bled  and  clamped  up  in  sections  as  sliown  in  Figs.  13  and  14. 
Each  section  is  drilled  separately  on  a  multiple  spindle  hori- 
zontal drill,  all  bolt  and  tlshing  holes  being  drilled  at  one  set- 
ting. 

The  planing  is  next  done,  such  as  grooving  out  the  flange- 
ways,  shaping  the  ends  of  the  abutting  rails,  notching  the 
backs  of  the  heads,  etc.  This  work  is  usually  done  on  a  draw- 
cut  shaper.  The  cuts  are  quite  heavy,  and  even  on  the  heav- 
iest kind  of  shaper  there  is  considerable  spring  in  the  table. 
The  ordinary  shaper  has  a  brace  supporting  the  outer  side 
of  the  table,  but  it  usually  is  so  made  that  it  has  no  holding- 
down  power.  When  the  heavy  cut  starts  in  on  the  rail  it 
tends  to  raise  the  table.  By  altering  this  brace  so  that  it  also 
holds  the  table  down,  a  big  improvement  is  effected. 

In  setting  rails  to  have  the  flange-way  cut  at  an  angle  on 
the  shaper,  it  is  difficult  to  hold  the  rails  properly,  the  cut 
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Fig.  13.    Rail  Section  for  Crossings 

tending  to  turn  the  rail  and  holder  and  thus  throw  the  angle 
out.  The  flange-ways  are  grooved  out  by  means  of  a  broad 
round-nosed  tool.  On  curved  crossings,  where  all  the  angles 
vary,  each  one  is  determined  by  calculation  and  the  groove  is 
then  cut  to  the  required  angle.  In  shaping  the  ends  of  abut- 
ting rails,  it  is  necessary  to  make  two  settings  of  the  rail 
to  properly  plane  both  top  and  bottom.  The  cutting  of  the 
slope  on  the  top  of  easer  rails  is  performed  on  the  planer 
by  setting  up  the  rail  to  the  proper  slope  to  give  the  needed 
rise. 

The  crossing  is  then  assembled,  the  strSps,  after  forging 
to  the  proper  angle,  are  put  in  place,  marked  off  and  drilled, 
and  the  crossing  bolted  up.  The  plates,  foot  guards,  etc.,  are 
fastened   on   and   the   crossing   is   complete.      All   dimensions 


THE  MAINTENANCE,   CARE  AND  UP-KEEP 
OP  PNEUMATIC  HAMMERS 

By  GEORGE  H.  HAYES' 

Having  been  connected  for  a  number  of  years  with  the  man- 
ufacturing end  of  the  largest  pneumatic  tool  company  in  the 
world,  I  have  been  asked  to  write  a  few  words  concerning  the 
maintenance  of  pneumatic  hammers  and  the  abuses  which 
they  receive  at  the  hands  of  the  men  on  the  job. 

The  material  used  in  the  construction  of  pneumatic  ham- 
mers is  the  very  best  that  money  can  buy  and  is  the  result  of 
long  periods  of  experimenting  at  an  outlay  of  a  great  deal  of 
time  and  money  to  get  material  that  is  best  able  to  withstand 
the  vibrations,  jar  and  wear  which  pneumatic  tools  are  called 
upon  to  withstand.  The  treating  of  the  material,  fitting  up, 
and  testing,  must  be  done  by  experienced  and  competent  men. 
Pneumatic  tools  are  made  with  the  most  extreme  care,  the 
moving  parts  are  accurately  and  closely  fitted,  and  when  the 
proper  lubrication  is  neglected,  which  is  the  most  unpardon- 
able offense  to  which  a  piece  of  fine  machinery  can  be  sub- 
jected, the  moving  parts  of  a  pneumatic  hammer  will  wear 
rapidly  and  in  a  very  short  time  refuse  to  work. 

Another  source  of  trouble  is  sometimes  located  in  the  pipe 
line.  Moisture  carried  in  the  air  will  rust  the  pipes  and  if  a 
hammer  is  connected  up  without  first  blowing  out  the  pipes  a 
sediment  is  liable  to  be  blown  through  into  the  tool,  causing 
the  valve  or  piston  to  stick.  Rubber  deteriorates  very  fast  and 
particles  of  the  hose  may  blow  into  the  valve  box  and  stop  up 
some  of  the  parts.  Many  times  we  have  had  hammers  that 
would  not  operate,  sent  in  to  the  factory,  and  on  dismantling 
them  found  the  port  holes  plugged  up  with  pieces  of  rubber, 
or  sediment  from  pipes,  which  when  thoroughly  washed  out 
with  gasoline,  reassembled  and  properly  oiled,  would  operate 
perfectly. 

Another  abuse  is  practiced  in  taking  a  hammer  apart  and 
putting  it  together  again.  Some  repair  men,  instead  of  using 
a  wrench  or  soft  hammer  in  loosening  or  tightening  the  han- 
dle, use  a  hard  steel  hammer,  battering  the  parts  badly  and 
in  many  instances  breaking  them.  The  finished  parts  should 
never  be  struck  with  anything  but  lead  or  copper  hammers,  and 
even  when  this  is  done,  good  judgment  should  be  used  as  to 
the  strain  put  on  the  threads  of  the  handle  and  the  cylinder. 

There  are  many  abuses  practiced  in  connection  with  the  op- 


Fig.  14.    RaU  Section  for  Crossings 


such  as  diagonals,  etc.,  are  carefully  checked.  Of  course,  in 
some  details  the  practice  of  different  makers  varies  consider- 
ably; the  principal  operations,  however,  are  performed  in 
much  the  same  manner. 

Use  of  Manganese  Steel 

Manganese  frogs  as  now  made  consist  of  a  manganese  cast- 
ing that  forms  the  parts  of  the  frog  subject  to  the  most  severe 
wear.  The  wing  and  point  rails  are  bolted  to  this  casting. 
The  bolt  holes  in  the  casting  are  cored  14  inch  larger  than 
the  bolts  to  be  used.  The  rails  are  drilled  by  jig  and  are 
then  bolted  to  the  casting.  The  space  around  the  bolts  is  then 
filled  by  spelter  poured  in  through  holes  cored  in  the  casting 
for  the  purpose.  The  entire  top  of  the  frog  is  then  finished 
to  a  true  surface  by  grinding.  The  manganese  steel  can  be 
cut  by  a  planer  tool,  but  it  is  very  slow  work  and  the  tools 
will  not  stand  up  well  to  it,  making  it  cheaper  and  more  sat- 
isfactory to  do  all  fitting  and  finishing  by  grinding. 

Rolled  manganese  steel  is  coming  into  some  use  in  track 
work  in  the  shape  of  full-length  rails  where  the  service  is 
extremely  severe.  But  for  frogs,  crossings  and  switch  points 
the  cast  manganese  steel  is  used  altogether. 

The  regular  types  of  cast  crossings  require  no  fitting  at  all, 
as  the  crossing  is  cast  complete  in  two  parts  with  fish  bolt 
holes  cored  in  the  ends,  which  are  made  to  correspond  with 
the  rail  section. 


eration  of  pneumatic  hammers  which  are  hard  to  locate,  one 
of  the  most  flagrant  being  the  use  of  short  pistons  in  riveting 
hammers.  The  manufacturers,  after  long  and  careful  experi- 
menting, have  decided  on  a  piston  of  proper  length  to  per- 
form satisfactorily  the  work  for  which  the  tool  was  designed, 
and  all  parts  are  made  in  proportion  to  withstand  the  strain. 
Workmen  who  are  anxious  to  perform  their  day's  task  in  the 
shortest  possible  time,  or  to  increase  their  volume  of  work 
where  they  work  on  a  per-piece  basis,  have  little  or  no  regard 
for  these  labor-saving  devices.  Having  discovered  that  a  piston 
a  fraction  of  an  inch  short  will  do  the  work  more  rapidly, 
they  resort  to  all  manner  of  means  to  secure  them,  even  hav- 
ing them  made  in  outside  machine  shops.  They  carry  them 
in  their  pockets  and  when  they  take  a  hammer  from  the  tool 
room,  they  substitute  the  short  piston  for  the  one  of  proper 
length,  again  making  the  exchange  before  returning  the  ham- 
mer to  the  tool  room.  The  result  is,  sets  and  handles  are 
broken  and  cylinders  frequently  split.  Where  these  breakages 
are  occurring  at  short  intervals,  it  would  be  well  to  detail 
someone  to  go  through  the  shop  and  examine  the  pistons  while 
the  hammers  are  in  use,  otherwise  the  cause  of  the  breakages 
will  not  be  definitely  located. 

Some  of  the  large  plants  using  pneumatic  tools,  have  adopted 
the  practice  of  issuing  a  given  tool  to  the  same  workman  con- 
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tiiiually,  which  hub  luid  a.  luadciicy  to  cause  better  euro  to  bo 
taken  of  the  tools.  If  breakdowns  occur  frequently,  it  enables 
them  to  compare  the  amount  of  work  being  accomplished  by 
dilffreiil  tools,  and  the  more  careless  workmen  are  located  and 
disciidiiifd.  Where  this  practice  is  followed,  numy  times 
when  the  output  of  the  shop  is  being  forced  to  such  an  extent 
as  to  reciuiro  all  tools  in  service,  and  a  workman  is  delayed 
in  completing  his  work,  while  the  men  who  are  more  careful  of 
their  tools  finish  in  good  time,  it  has  a  tendency  to  cause 
others  to  exercise  greater  care,  which  accrues  to  the  benefit  of 
all  parties  interested,  even  back  to  the  manufacturer. 

A  great  majority  of  men  who  operate  pneumatic  hammers  in 
the  shojis.  know  very  little,  if  anything,  about  the  construction 
of  the  tools,  and  it  pays  any  large  institution  using  pneumatic 
tools  to  employ  a  competent  man  to  look  after  them,  see  that 
they  aie  properly  lubricated  and  returned  for  cleaning  when 
through  with  their  work.  I  have  been  in  foundries  using 
large  numbers  of  hammers  in  cleaning  and  chipping  castings, 
where,  at  the  sound  of  the  whistle  the  hammers  would  be 
thrown  down,  generally  in  the  sand,  and  enough  sand  or  grit 
would  get  into  the  tool,  so  that  when  the  air  was  again  turned 
on  the  piston  would  stick  fast  after  one  or  two  blows.  This 
necessitates  a  cleaning  of  the  tool  causing  a  loss  of  time  in  its 
use  of  from  twenty  to  thirty  minutes. 

In  starting  to  drive  rivets  in  cold  weather,  especially  on 
structural  or  out-of-door  work,  the  hammer  should  be  warmed 
up  enough  to  take  the  frost  out  of  the  steel,  as  a  hard  piece  of 
steel  full  of  frost  is  liable  to  break  at  the  first  blow;  after  a 
few  rivets  have  been  driven,  there  will  be  enough  heat  from 
the  rivets  to  keep  the  frost  out.  On  the  other  hand,  never  al- 
low the  temper  in  the  rivet  set  to  be  drawn  too  low,  as  a  soft 
set  will  break  very  quickly.  When  driving  rivets  rapidly,  have 
a  pail  of  water  handy  and  put  the  set  and  end  of  the  hammer 
cylinder  in  the  water  occasionally  to  keep  from  drawing  the 
temper,  or  change  the  set  occasionally. 

The  wearing  of  parts  in  a  hammer  will  always  take  place, 
but  the  life  of  the  tool  can  be  prolonged  greatly  by  proper 
care  and  attention.  Crystallization  of  the  steel  takes  place  ow- 
ing to  the  rapid  blows  of  the  piston  and  the  vibration.  The 
life  of  the  hammer  depends  mostly  on  the  care  which  it  re- 
ceives and  the  character  of  the  work  being  performed  with  it. 
A  piece  of  fine  machinery,  such  as  a  pneumatic  hammer  can 
be  ruined  in  a  few  minutes  by  ill  usage  and  neglect. 

It  has  been  proved  conclusively  during  the  past  few  years, 
that  pneumatic  tools  are  invaluable  in  shop  practice  wherein 
they  are  adaptable.  Either  a  small  or  a  large  installation  of 
pneumatic  equipment  is  the  most  economical  in  maintenance 
cost.  The  small  installation  does  not  require  a  special  attend- 
ant, but  can  be  looked  after  by  the  regular  mechanical  force, 
reducing  the  labor  charge  to  a  minimum.  With  an  equipment 
consisting  of  forty  tools  or  more,  it  should  be  put  in  charge  of 
a  special  machinist  whose  duty  it  is  to  follow  the  equipment 
closely  and  to  keep  it  in  good  repair.  It  has  been  clearly 
proved  that  one  man  can  care  for  one  hundred  tools  where 
the  proper  attention  is  given  by  the  men  handling  them.  We 
have  recently  had  our  attention  directed  to  tools  in  service 
which  have  been  working  regularly  for  a  period  of  seven 
years.  These  tools,  of  course,  have  been  well  cared  for,  and 
the  workmen  using  them  appreciate  their  value  in  aiding 
them  in  their  labors  and  handle  them  as  they  should  be 
handled. 

Pneumatic .  tools  are  outrageously  abused  In  many  cases 
without  the  knowledge  of  the  management,  and,  at  other 
I  times  with  their  sanction,  the  latter  being  on  account  of  these 
tools  having  such  a  large  earning  power  that  they  are  consid- 
ered an  economical  investment  even  though  their  life  be  but 
three  months.  This  latter  remark  may  seem  an  exaggera- 
tion; however,  it  is  borne  out  by  actual  knowledge.  One  of 
the  largest  steel  concerns  in  the  world  is  using  chipping  ham- 
mers where  nine  hammers  In  the  hands  of  men  skilled  in 
their  operation  easily  perform  work  which  would  require 
ninety  unskilled  men  with  mauls  and  cutters.  The  tools  in 
this  case  are  appreciated  by  both  the  management  and  the 
workmen  and  are  well  cared  for.  Even  when  the  tools  have 
a  short  life,  a  great  many  concerns  having  adopted  them,  state 
that  the  saving  in  wages  and  Increased  output  make  them  an 
extremely  economical  investment. 


Modern  labor-saving  machines  are  sometimes  blamed  for 
lowering  the  standard  of  skilled  workmen  by  transferring  him 
into  a  mere  automaton — a  droning  machine  tender.  Undoubt- 
edly in  some  crafts  there  is  less  call  for  men  of  manual  dex- 
terity than  there  was  before  the  invention  of  labor-saving 
devices,  leading  to  a  decreased  demand  for  all-around  me- 
chanics, and  an  increased  demand  for  men  of  only  sufficient 
intelligence  to  guide  an  almost  sentient  machine.  On  the 
other  hand,  many  types  of  labor-saving  devices  have  countei-- 
acted  this  tendency  by  offering  mechanical  means  for  doing 
the  drudgery  of  a  shop,  making  necessary  a  higher  average  of 
intelligence  than  before.  Pneumatic  hammers  and  drills,  port- 
able electric  drills  and  hydraulic  riveters  are  in  this  class,  as 
skill  and  judgment  rather  than  mere  brute  strength  and  en- 
durance are  called  for  in  their  operation. 

*     *     * 
RATCHET  TAP  WRENCH 

In  our  shops  those  holes  which  we  cannot  tap  by  power 
on  the  Pearn  drill  press  are  tapped  by  the  method  shown  in 
the  accompanying  photograph.  The  tool  consists  of  a  ratchet 
tap  wrench  so  made  that  the  workman  cannot  turn  the  tap 
backwards,  or  to  the  left.  From  this  there  results  the  ad- 
vantage of  a  greater  rapidity  of  work  as  well  as  the  obviating 


Ratchet  Tap  "Wrench  used  bv  Societe  Anonyme  des  Ateliers  de  Construction 
H.  BolUnckx.  Brussels.  Belgium 

of  the  back  and  forth  movement  of  the  tap,  which  deterio- 
rates the  cutting  edges;  the  workman  is  inclined  to  habit- 
ually give  this  objectionable  movement.  The  ratchet  wrench 
is  reversible  so  as  to  permit  the  tap  to  be  withdrawn  with 

facility.  ,    , 

Societe  Anonyme  des  Ateliers  de 
constkuction  h.  bollinckx 

Brussels,  Belgium. 

^     *     # 

Many  problems  in  mechanism  are  best  solved  by  avoiding 
them;  that  is,  by  resorting  to  other  expedients  that  elim- 
inate the  troublesome  feature.  For  many  years  various  de- 
vices were  tried  in  certain  textile  machinery  to  overcome  the 
momentum  of  spools  which  caused  them  to  over-run  when 
winding  was  stopped.  The  consequent  double  reversal  of  mo- 
tion when  winding  started  again  would  often  snap  the  thread 
before  the  inertia  of  the  spool  could  be  overcome.  Thousands 
of  dollars  were  spent  on  many  devices  designed  to  overcome 
the  trouble,  but  with  little  success.  At  last  the  problem  was 
solved  by  getting  arOund  it.  In  winding  nowadays  the  spool 
does  not  turn.  It  is  mounted  wilh  its  axis  parallel  to  the  di- 
rection of  the  thread  travel,  and  the  thread  unwinds  from  the 
end  of  the  spool  without  rotating  it.  In  this  simple  manner 
the  effect  of  inertia  Is  eliminated. 
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MAKING  "WALSCHAERTS  VALVE  GEAR  PARTS 

By   RALPH    E.  FLANDERS 

Every  mechanic  really  interested  in  mechanics,  who  chances 
to  live  near  one  of  the  great  trunk  line  railroads,  must  have 
noticed  a  remarkable  change  in  locomotive  design  which  has 
taken  place  in  the  last  three  or  four  years.  We  refer  to  the 
increasing  use  of  the  Walschaerts  valve  gear.  A  locomotive 
equipped  with  this  gear,  as  shown  in  Fig.  1,  presents  a  dis- 
tinctly different  appearance  trom  one  furnished  with  the  old- 
style  Stephenson  link  motion,  which  is  mounted  out  of  sight 
between  the  frames  of  the  engine.     This  difference  in  appear- 


to  the  adoption  of  a  form  of  valve  gear  which  was  located 
entirely  outside  the  wheels,  where  no  serious  dimensional 
limitations  were  placed  on  the  parts. 

Wnen  it  came  to  the  actual  application  of  the  new  motion 
to  the  locomotive,  it  was  found  to  have  further  advantages. 
One  of  them  lay  in  the  fact  that  it  is  always  exposed  to  the 
view,  making  it  very  easy  to  erect  and  maintain,  leaving  it 
open  for  the  constant  inspection  of  the  engineer.  Besides 
this,  it  may  be  easily  so  designed  that  all  Its  movements  are 
in  straight  lines,  without  canting  or  side  strains,  thus  particu- 
larly adapting  it  to  heavy  service.  In  the  matter  of  steam 
distribution  and  economy,  there  is  little  to  choose  between  the 


Fig.  1.    Pennsylvania  R.  R.  Pacific  Type  Passenger  LocomotiTe  with  Form  of  Walsctiaerts  Valve  Gear  used  for  Heavy  Service 


ance  is  especially  noticeable  with  the  engine  running  at  high 
speed  when  the  lines  of  flashing  light  made  by  the  flying  steel 
work  of  the  rods  and  links  give  a  decidedly  mazy  and  com- 
plicated appearance  to  the  mechanism. 

The  Advantages  of  the  Walschaerts  Gear 
In  reality,  however,  the  Walschaerts  gear  is  not  as  compli- 


two,  though  the  old  gear  may  have  a  slight  advantage. 

We  have  referred  to  the  Walschaerts  gear  as  a  "new"  form 
of  gear.  This  is  true,  however,  only  for  American  service. 
It  has  been  used  to  a  limited  extent  in  England,  but  on  the 
Continent  it  has  been  employed  almost  to  the  exclusion  of  any 
other  form  of  valve  gear  ever  since  its  invention  by  the  Bel- 
gian, Egide  Walschaerts,  about  1S44.  Although  we  were  so 
long  in  applying  it  in  this  country,  its  good  qualities  were 
rapidly  recognized  when  once  the  start  was  made,  as  is  evi- 
denced by  the  fact  that  of  2448  locomotives  ordered  in  this 
country  last  year,  1638,  or  about  67  per  cent  were  of  the 
Walschaerts  type;  30  per  cent  were  of  the  Stephenson  type; 
while  the  remaining  3  per  cent  of  the  total  number  were  fur- 
nished with  other  designs  of  valve  movements,  some  of  which 
were  of  a  more  or  less  experimental  nature. 

Two  Designs  of  the  Walschaerts  Gear 
The  first  two  illustrations  show  the  mechanism  as  applied 
to  the   locomotive.     Different  designs  are   shown   in  the  two 
cases,  that  in  Fig.  1  being  used  for  the  heavy  service,  while 


Design  of  Walschaerts  Valve  Gear  used  on  Atlantic  Type  Engines 


cated  as  the  Stephenson  type.  The  deciding  factor  in  its 
adoption,  as  every  railroad  man  knows,  was  not  the  matter  of 
complication,  but  of  dimensions.  Of  late  years  engines  have 
grown  so  tremendously  in  size  and  power  that  it  has  become 
next  to  impossible  to  find  room  between  the  frames,  for  eccen- 
trics and  valve  movements  of  sufficient  size  and  wearing  area 
to  give  strength  and  durability  for  the  heavy  service  required 
of  them.  Besides  this,  the  large  diameter  of  the  axles  of 
heavy  locomotives  requires  an  eccentric  of  correspondingly 
large  diameter;  and  with  this,  the  surface  speed  of  the  bearing 
of  the  eccentric  strap  on  the  eccentric  is  so  great  as  to  practi- 
cally nullify  the  effect  of  any  increased  area  which  could  be 
given  to  it  by  careful  designing.  These  considerations  led 
*  -V-ssociate  Editor  of  Machinery. 
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Fig.  3.    Radius  Rod  Extension  for  Valve  Gear  shown  in  Fig.  1 

that  in  Fig.  2  is  adapted  to  lighter  work,  being  applied  in  this 
case  to  the  standard  Atlantic  type  passenger  locomotive  of  the 
Pennsylvania  R.  R.  The  main  difference  relates  to  the  method 
of  raising  and  lowering  the  radius  rod  in  the  link,  the  con- 
nection between  the  radius  rod  and  the  link  block,  and  the 
support  of  the  link. 
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In  Fig.  1  tho  link  is  uioiintid  on  swinging  yokes  on  each 
side,  pivoted  to  bearings  on  a  cast-steel  frame.  The  radius 
rod  is  provided  with  an  e.\tension,  wliieh  spans  the  link  on 
each  side  inside  of  tlie  yokes  and  is  provided  with  a  finished 
square  shank  projecting  beyond  the  link,  which  bears  in  the 


give  a  liunibl.'  wearing  surface.     This  casehardening,  as  wiUi 
bo    exiilained.    introduced   some    difficulties    in    the   course   of 
nianulactuie.     The  overcoming  of  these  difficulties  gives   the- 
part  its  particular  interest  from  the  machinist's  standpoint. 
The  rough  iDrging  from  which  the  piece  is  made  is  shown 


.    Rough  Forging  for  Radius  Rod  Extension 

pivoted  block  on  the  end  of  the  reversing  arm,  by  which  it  is 
raised  and   lowered   for  forward  and   backward   running.     In 
Fig.  2  the  link   is  supported  in  trunnions  or  saddles  at  the 
center,   and   the   radius 
rod   is    hung   from    the 
reversing     arm     on     a 
short  link. 

The  operations  on 
the  rod  work  of  the 
valve  mechanism  in  the 
Juniata  shops  do  not 
differ  materially,  except 
that  the  work  is  smal- 
ler, from  the  method  of 
manufacture  used  in 
making  the  main  and 
side  rods,  described  in 
the  February,  1910, 
number  of  Machinery, 
railway  edition.  In  de- 
scribing the  shop  opera- 
tions on  this  valve 
gear,  we  will,  there- 
fore, confine  the  de- 
scription to  two  par- 
ticular parts  of  a  spe- 
cial and  peculiar  design 
—namely,   the   links   for 


Fig. 


Fig.  6.    DrOling  Radius  Rod  Extension  and  'nalschaerts  Links 


Forging  Roughed  all  over  and  Shank  Finished 

in  Pig.  4.  The  illustration  shows  that  the  ends  of  this  forg- 
ing have  been  trimmed  to  size  in  the  cold  saw  to  practically 
the  required  length  for  the  finished  piece.     Pig.  5  shows  this 

forging  roughed  out  all 
over.  The  various  cuts 
shown  have  been  taken 
in  the  slotting  machine 
and  the  shaper.  On  the 
shank,  which  is  to  be 
casehardened,  the  finish 
marks  show  that  the 
stock  was  necked  out 
close  to  the  connection 
with  the  body  of  the 
forging,  the  cuts  being 
taken  crosswise  of  the 
work  on  the  four  sides 
on  the  slotter.  The 
forging  was  then  taken 
to  the  shaper  and  the 
square  was  finished 
down  to  size.  This,  of 
course,  is  the  obvious 
method  of  procedure. 

The   holes   haxe   next 
to  be  drilled  for  slotting 


out  the  interior  of  the 
both  types  of  valve  gear,  and  the  blank  to  form  the  two  arms  which  encircle  the  link.  The  ma- 
radius  rod  extension  for  the  heavier  type  of  locomotive  shown  chining  of  these  holes  is  performed  on  a  heavy  drill  press;  or, 
'"  ^'^-  ^-  as  in  the  case  shown  at  the  left  of  Fig.  6,  on  a  regular  rod  bor- 


^■I^HM; 


Fig,  7.    Radius  Rod  Extension  Drilled  lor  Slotting 

Roughing-  Out  the  Radius  Bod  Extension 

A  drawing  of  the  radius  rod  extension  is  shown  in  Fig.  3. 

As  may  be  seen,  it  is  made  from  a  wrought-iron  forging,  and 

is  finished  all  over.     The  square  projecting  shank,  which  bears 

In  the  pivoted  block  of  the  reversing  arm  is  casehardened  to 


Pig.  8.    Worldng  out  the  Slot  In  the  Slotting  Machine 

ing  machine,  using  only  one  of  the  spindles,  leaving  the  other 
free  for  other  work.  The  larger  hole  is  first  drilled  out.  and 
then  it  is  bored  with  a  bar  carrying  a  double-edged  blade,  as 
shown  in  the  engraving.  After  these  boring  and  drilling  oi>- 
eratlons,  the  work  has  airived  at  tho  stage  shown  in  Pig.  7. 
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The  forging  is  now  taken  to  the  slotting  machine,  where 
(see  Fig.  8)  it  is  mounted  on  parallels,  so  as  to  hold  it  firmly 
and  accurately  to  the  table  of  the  machine.  A  square-nosed 
tool   is  used  for  cutting  out  the  block  of  stock  between  the 


Fig.  9.    Work  \rith  Center  Slotted  out  ready  for  Casehardening 

holes.  The  C-clamp,  which  is  shown  tightened  in  place  on 
the  forging,  prevents  the  two  sides  of  the  newly  formed  open- 
ing from  separating  under  the  pressure  of  the  cut.     The  state 


air  from  the  high-pressure  shop  service  line,  used  for  the  pneu- 
matic hammers,  riveters,  etc.  This  latter  is  kept  at  pressure 
continually,  day  and  night,  so  it  is  available  any  hour  of  the 
twenty-four,  making  it  possible  to  use  the  furnace  at  any  time 
or  for  any  length  of  time. 

As  may  be  seen  in  Fig.  10,  only  that  portion  of  the  work 
which  is  to  be  hardened  is  packed.  This  is  inserted  in  a  sec- 
tion of  wrought  iron  pipe,  filled  with  the  casehardening  ma- 
terial, composed  of  11  pounds  of  prussiate  of  potash,  30 
pounds  of  sal-soda,  20  pounds  of  coarse  salt  and  6  bushels  of 
powdered  charcoal  t hickory-wood  charcoal  preferred),  thor- 
oughly mixed  with  30  quarts  of  water.  The  pipe  is  luted 
with  fire-clay  at  each  end  to  retain  the  carbonizing  material 
and  exclude  the  air.  The  work  is  placed  in  the  furnace  as 
shown  in  Figs.  11  and  12.  The  part  that  is  not  to  be  made 
hard  is  left  projecting  outside  the  furnace  door.  A  wall  of 
fire-brick  and  clay  is  built  up  to  close  the  space  oetween  the 
lower  edge  of  the  door  and  the  bottom  of  the  furnace  opening. 
After  soaking  for,  say,  fourteen  hours  more  or  less,  the  work 
is  removed  from  the  furnace  and  from  its  packing,  and 
plunged  into  a  tank  of  water  as  shown  in  Fig.  13,  being  sus- 
pended there  until  cool. 

Test  Pieces  for  Casehardening 
Fig.  13  also  shows  a  square  block  of  hammered  iron  marked 
"Test  piece."   The  use  of  this  test  piece  gives  an  idea  of  the  pre- 


Fig.  lO. 


W^ork  and  Test  Piece  Packed  for 
Hardening 


Fig.  U. 


Work  placed  in  Furnace  ready  for 
Casehardening 


Fig,  12.     Casehardening  Furnace  ready  tor  the 
Heating 


Of  the  work  at  the  end  of  this  operation  is  shown  in  Fig.  9. 
Casehardening'  the  Shanks  of  the  Badius  Rod  Extension 
It  has  been  found  advisable  to  caseharden  the  shank  at 
this  point  in  the  procedure.  The  advantage  of  doing  it  at 
this  time  lies  in  the  fact  that  the  remainder  of  the  work  is 
not  yet  finished  to  its  critical  dimensions,  and  the  two  sides 
are  still  tied  together  by  the  mass  of  material  left  between 
them  at  the  outer  end.  Thus  the  distortion  which  is  sure  to 
take  place  in  work  of  this  kind  in  hardening,  takes  place  at  a 
time  when  it  does  no  harm,  as  the  finishing  cuts  will  be 
taken  with  reference  to  the  finished  and  casehardened  surfaces 
of  the  shank,  with  which  they  will,  therefore,  be  true  and 
accurate.  If  the  opening  between  the  two  sides  was  com- 
pletely cut  out,  as  shown  in  Fig.  'a,  before  this  hardening  op- 
eration, they  would  almost  certainly  be  sprung  out  of  parallel 
with  each  other,  or  out  of  line  with  the  casehardened  portion. 
Fig.  10  shows  the  casehardening  furnace  and  two  pieces  of 
•work  ready  for  heating.  The  furnace  is  fired  with  oil,  and 
supplied  by  a  blast  from  the  regular  blower  service  of  the 
forge  shop.  Provision  is  made,  however,  for  an  independent 
blast  for  keeping  the  fire  up  during  the  night  or  at  times 
when  the  regular  forge  service  is  not  in  operation.  This  inde- 
pendent service  is  furnished  by  a  small  blower  fan,  which  is 
itself   operated    by    impingement    on    its    blades   of   a    jet    of 


cautions  which  the  Pennsylvania  officials  have  found  it  wise  to 
adopt,  to  make  sure  that  all  the  material  and  treatment  given  to 
the  vital  parts  of  their  locomotives,  are  up  to  the  standard  re- 


Fig.  13.     Cooling  the  Casehardened  Shank  of  the  Work 

quired  of  them.  This  test  piece  is  forged  at  the  same  time 
and  from  the  same  material  as  the  radius  rod  extensions.  It 
is  machined  to  the  same  dimensions  as  the  square  shank  of 
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the  extension  whkh  is  to  ho  caseliarilened.  It  is  packed  in  a 
similar  wrought  iron  easing,  as  shown  between  the  two  pieces 
of  worli  in  Fig.  10,  and  is  placed  in  the  casehardeuing  fur- 
nace next  to  the  work  itself,  remaining  there  for  the  same 
time  and  subjected  to  the  same  degree  of  heat.  It  is  then 
looled  and  hardened  in  the  same  manner.  It  is  evident,  then, 
that  the  condition  of  the  test  piece  should  give  an  accurate 
index  of  the  condition  of  the  work  itself,  so  far  as  the  hard- 
ening operation  is  concerned. 

The  test  piece,  thus  prepared,  is  now  taken  to  a  press  and 
broken,  in  order  that  the  condition  of  the  interior  may  be 
noted.  Figs.  14  and  15  show  various  examples  of  these  broken 
test  pieces.  The  examination  shows  the  condition  of  the 
metal,  the  texture  of  the  fiber,  and  the  depth  of  the  casehard- 


that  ice  is  pounded  for  the  ice-cream  freezer  in  llic  onlinary 
American  home.  The  torenian  goi  sick  of  this  primitive  pro- 
cess, however,  and  bethought  hin^seif  of  a  bone  grinding  mill 
used  on  a  chicken  ranch  in  his  neighborhood,  which  he  pro- 


fm 
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Pig.  14.    Broken  Test  Pieces  for  Showing  Condition  or  the  Work 

enlng.  One-half  of  each  test  piece  is  thrown  away.  The  other 
half  is  retained,  marked  with  the  date  of  hardening  and  the 
cias.s  and  construction  number  of  the  engine  on  which  the  case- 
hardened  parts  are  to  be  used.  These  are 
kept  two  years  to  prove  that  the  work  is 
giving  good  results  in  service,  and  to  make 
sure  that  no  trouble  is  to  be  expected  from 
it.  It  is  held  by  the  shop  as  a  sort  of 
guarantee  of  the  good  work  done  in  the 
heat  treatment. 

Such  precautions  would  be  necessary  or 
advisable  in  hardly  any  other  kind  of  work, 
but  there  are  many  cases  in  locomotive 
practice  where  the  extra  expense  and 
trouble  is  worth  while.  A  defect  in  a  loco- 
motive is  a  serious  matter.  It  may  mean 
nothing  worse  than  the  delay  of  thousands 
of  tons  of  valuable  freight,  or  it  may 
mean  the  loss  of  human  life  and  serious  damage  to  the  pres- 
tige of  a  great  railway  system.  Good  steel  properly  treated 
Is  absolutely  essential  for  the  vital  parts  of  a  locomotive,  and 


Pig.  16.    Coke  Crusher  Built  on  the  Bone  Mill  Principl.- 

ceeded  to  copy.  His  copy  is  made  of  a  few  simple  castings, 
and  consists  essentially  of  a  hopper,  as  shown,  having  projec- 
tions on  the  inside,  alternating  with  similar  projections  on  a 
revolving  cone.  The  inner  surface  of  the  conical  hopper  and 
revolving  cone  taper  toward  each  other,  and  as  the  coke 
passes  down  through  the  revolving  teeth  into  this  narrowing 
space,  it  is  crushed  finer  and  finer  until  it  drops  through  a 
spout  into  the  box.  The  fineness  can  be  regulated  by  raising 
and  lowering  the  hopper  by  means  of  the  adjusting  nuts  on 
the  studs  by  which  it  is  supported.  This  crusher  is  operated 
by  an  air  motor. 

Finishing'  Operations  on  ttie  Radius  Rod  Extension 
Fig.  17  shows  the  completed  radius  rod  and  extension  as- 
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End  View  of  Test  Pieces  showing  Depth  of  Hardness  and 
Character  of  Fracture 


•every  precaution  is  taken  to  insure  reliability. 

It  was  mentioned  that  ground  coke  is  one  of  the  ingredients 
used  in  casehardening.  Fig.  16  shows  the  mill  used  here  for 
grinding  the  coke.  The  coke  had  formerly  been  broken  by 
workmen  with  hammers,  in  much  the  same  primitive  fashion 


Pig.  17.     Radius  Rod  Extension  with  Slotting  Complete— Assembled  with  Radius  Rod 

sembled.  The  remaining  machining  operations  have  been  per- 
formed, as  required  by  Fig.  3,  finishing  out  the  slot  between 
the  two  sides  of  the  fork,  and  machining  them  for  the  tongue 
and  groove  joint  of  the  radius  rod  head.  These  tongues  are 
made  with  a  taper,  as  shown,  so  that  they  bear  on  the  sides 
only.  When  the  bolts  are  tightened  down  to  form  the  joint, 
assurance  is  given  of  a  firm  grip  with  no  possibility  of  play 
or  backlash. 

Another  point  should  be  noticed  in  Fig.  3,  which  is  a  regu- 
lar practice  in  locomotive  construction,  but  one  with  which 
many  machine-tool  machinists  are  unfamiliar.  This  practice 
is  the  use  of  taper  bolts.  The  two  bolts  shown,  which  hold 
the  joint,  are  of  l^-^  inch  normal  diameter,  but  they  are  tapered 
on  the  body  of  the  bolt  3/32  inch  per  foot.  This  is  the 
standard  practice  for  all  important  bolts  used  throughout  the 
whole  locomotive.  After  the  holes  are  drilled,  the  taper 
reamer  is  run  through  them  to  such  a  depth  that,  when  the 
bolts  are  screwed  home,  they  will  draw  in  to  a  tight  fit  in  the 
holes,  and  come  solidly  against  the  head.  Each  bolt  thus 
serves  as  a  well-fitted  dowel,  in  addition  to  its  duty  of  draw'ing 
the  parts  together.  When  the  work  is  properly  made,  the  joint 
thus  formed  is  of  a  superior  character. 

Roughing  Out  tlie  Link 
A  general  drawing  of  the  link  used  for  the  heavy  form  of 
Walschacrts  gear  is  shown  in  Fig.  IS.     As  w^as  explained   In 
connection  with  Fig.  1,  this  is  of  the  kiiul  in  which  I  he  link 
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is  supported  by  yokes  which  are  attached  to  it  at  each  end  of 
the  slot,  and  are  provided  with  central  pivots  mounted  in  sta- 
tionary bearings  in  the  side  frames.  The  two  jaws  of  the 
radius  rod  span  the  link  inside  of  the  yokes  in  a  way  that 
will  be  understood  by  comparing  Figs.  1,  17  and  18.  The 
method  of  manufacture  to  be  described  applies  in  general  to 
the  light  form  of  link  shown  in  Fig.  2  as  well  as  to  the  heavier 
type. 

The  first  operation  is  the  simple  one  of  machining  the  sides 
of  the  rough  forging  from  which  the  link  is  made.  This  is 
done  in  the  planer,  with  the  usual  holding  devices,  as  shown 
in  Fig.  19.  In  Fig.  20  these  forgings,  which  have  been  finished 
on  each  side  to  the  required  thickness,  are  laid  out  on  horses, 
for   marking  off  with   a   templet.     The   further   one   has   the 
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Fig,  18.    Link  and  Mounting  used  for  Heavy  Type  of  W^alschaerts  Valve  Gear 

templet  clamped  to  it  as  shown.  From  this  the  outline  of  the 
finished  piece  is  scribed,  together  with  the  outline  of  the 
curved  slot  for  the  link  block.  The  location  of  the  pivot  for 
the  return  crank  rod  is  also  indicated,  as  well  as  that  of  the 
four  holes  for  holding  on  the  yokes.  This  Is  an  example  of 
standard  practice  in  this  shop,  where  the  use  of  an  inexpensive 
templet  saves  a  great  deal  of  time  in  laying  out  work,  and 


Fig    20.     Laying  out  the  Links  with  Sheet-iron  Templet 

gives  the  assurance  of  proper  location  of  the  various  machin- 
ing cuts. 

The  slot  has  next  to  be  worked  out.  As  shown  in  Fig.  6, 
the  forgings  are  first  drilled  through  at  the  ends  and  in  the 
middle  of  the  slot,  one  end  of  the  rod  boring  machine  being 
conveniently  employed  for  the  purpose  when  not  otherwise 
engaged.  The  links  are  then  taken  to  the  slotting  machine, 
where  the  stock  is  roughly  worked  out  by  a  parting  tool  as 
shown  in  Fig.  21.  Two  forgings  are  operated  on  at  a  time, 
with  the  holes  lined  up  with  each  other.     The  parting  tool  is 


fed  from  one  hole  to  the  other  on  each  side,  removing  thin 
slices  of  metal  from  the  interior  of  the  slot,  and  leaving  it  in 
condition  for  finishing  to  size. 

Finishing-  the  Slot  of  the  Link 
This  finishing  operation  is  performed  on  a  link  planing  at- 
tachment of  the  usual  construction,  shown  in  use  in  Fig.  22. 
It  would  not  be  necessary  to  explain  this  device  to  railroad 
men,  but  for  non-railroad  readers  the  accompanying  sketch. 
Fig.  23,  will  explain  the  principle.  The  link,  shown  at  A.  is 
mounted  on  a  table  B  with  T-slots  on  the  top,  which  swivels 
about  pin  C  fast  in  the  base  D.  The  swiveling  of  this  table 
is  governed  by  a  stud  E  having  a  roller  engaging  a  swivel 
guide  F,  clamped  to  the  under  side  of  the  ram,  or  traveling 
head  of  the  shaper.  By  setting  the  guide  F  to  the  proper 
angle,  it  so  swivels  the  work  about  pivot  C  that  the  tool  G 
will  cut  to  a  line 
closely  approximat- 
ing the  true  arc  of 
a  circle. 

The  diagram  Fig. 
23  shows  the  mech- 
anism as  applied  to 
the  planer  rather 
than  to  the  open- 
shaper,      inas- 

as    it    shows 

F    and     tool- 

G    stationary, 

the  work  A 
work-table  B 
moving      back- 


side 
much 
guide 
point 
while 
and 
are 

ward  and  forward. 
The  principle  is,  of 
course,  the  same  as 
in  the  case  shown  in 
Fig.  22,  where  the 
work-table  B  is  sta- 
tionary and  the 
guide  F  recipro- 
cates with  tool  G, 
swiveling  table  B 
and  work  A  about  stationary  pivot  C.  It  should  be  noted 
that  whenever  the  tool  is  changed  in  this  attachment  for  any 
reason,  it  must  always  be  set  up  again  with  dimension  X  (the 
distance  from  the  tool-point  to  the  center  of  the  swivel  of 
guide  F)  always  the  same.  If  this  distance  is  altered,  the- 
radius  and  position  of  the  arc  are  changed. 


Fig.  19.     Planing  the  Forging  for  the  Links 


Fig,  21.    Slotting  the  Links  Two  at  a  Time  after  Drilling  as  in  Fig.  6 

Inasmuch  as  the  surfaces  of  the  link,  thus  finished,  are  ap- 
proximate and  not  exactly  true,  it  is  customary  to  finish  them 
more  nearly  to  absolute  truth.  This  is  done  by  grinding  on 
the  radius  grinder  to  fit  a  good  bearing  with  the  templet 
shown  in  Fig.  24,  which  is  itself  accurately  machined  to  the 
proper  radius,  and  to  the  proper  thickness.  It  should  have 
been  mentioned  that  the  pockets  at  the  ends  of  the  slot  have 
been  cut  out  in  a,  succeeding  slotting  machine  operation  to 
that  shown  in  Fig.  21.  These  pockets  give  room  for  the  shaper 
tool  to  run  out  into,  as  in  Fig.  23. 
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DrlUlny  iiiul  Finishing-  llu>  Llnlc 
The  slot  in  the  link  being  the  iiiipoi-tant  sui-face,  succeeding 
operations  of  importance  are  located  from  it.  The  next  thing 
to  be  done  is  the  drilling  of  the  holes  for  the  connection  with 
the  return  cranli  rod.  This  operation,  which  is  not  shown 
hei-e,  is  performed  b.v  means  of  a  simple  jig,  located  by  a  tem- 
plet fitting  the  link  slot,  and  carryiiig  a  bushing  in  the 
proper  position  for  the  hole. 

The   outline  of   the   liiik   has   next   to   bo    liiiished.     This   is 


and  so  are  iii  tlie  proper  I'dalion  to  each  other. 

Fig.  26  shows  the  method  of  locating  the  saddles  oi'  pivot 
supports  used  for  the  link  on  the  light  type  of  valve  gear 
shown  in  Pig.  2.  Here  a  fixture  J  is  set  into  the  link  slot  which 
fits  it  snugly,  and  is  provided  with  pockets  for  receiving  the 
saddles  //,  which  are  thus  accurately  located  from  the  journals 
of  the  pivots.  When  thus  located  each  is  held  in  place  by  a 
set-screw  as  shown,  'i'he  whole  attachment  is  now  slid  along 
through  the  slot  until  it  makes  contact  with  the  distance  piece 
K,  which  is  mounted  on  a  stud  fitted  in  the  return  crank 
rod  hole.  By  this  means,  the  pivots  are  located  as  they 
should  be,  with  proper  reference  to  the  slot,  and  with  proper 
reference  to  the  return  rod  connection. 

After  the  yokes  in  Pig.  27  and  the  saddles  in  Pig.  26  have 
been  drilled  and  bolted  into  place,  thi;  outlines  of  these  mem- 
bers arc  finished  off  to  niatcn  evenly  with  the  outlines  of  the 
link,  making  a  good  smooth  job.     Pigs.  27  and  2S  show  a  com- 


Plg.  22.    Planing  the  Slots  In  the  Links  with  the  Special  Planer  Attachment 

done  as  shown  in  Pig.  25  in  a  vertical  milling  machine,  the 
table  being  rotated  and  fed  by  hand  or  power  as  required,  fol- 
lowing the  outline  scribed  by  the  templet.  Two  links  at  a 
time  are  machined  in  this  way,  taking  up  nearly  the  full 
width  of  the  cutter  shown  in  use.  They  are  lined  up  with 
each  other  by  a  pin  through  the  return  cranli  rod  connection 
hole,  and  by  lining  up  the  sides  of  the  slots. 

The  oil  holes  have  next  to  be  drilled,  and  the  bolt  holes  for 
attaching  the  yokes.  In  the  case  of  Fig.  18,  the  bolt  holes  are 
drilled  in  a  way  similar  to  that  employed  for  drilling  the  return 
rod  connection — namely,  by  means  of  a  jig  carrying  a  templet 
which  fits  the  slot,  and  is  provided  with  a  bushing  set  at  the 
proper  relation  to  the  templet.     The  yokes  tliemselves,  shown 


Fig.  23.     Principlo  of  Rildius  Link  f-hminsl  AtlBChnienl  for  the 

in  place  in  Fig.  27,  are  drilled  by  a  jig  which  is  located  from 
the  pivots  on  which  the  yokes  swing.  The  holes  for  holding 
together  the  yokes  and  link  are  thus  so  located  that  the  pivots 
are  in  the  proper  position  with  relation  to  the  slot,  and  thus 
are  in  line  with  each  other  as  well.  These  positions  and  the 
location  of  the  holes  for  the  return  crank  rod  being  the  im- 
portant dimensions,  are  all  located  from  the  slot  of  each  link. 


Fig.  24.     Templet  used  for  Finishing  the  Slot  in  the  Link  to  accom- 
modate the  Radius  Rod 

pleted  link  of  the  heavy  type,  with  the  block  in  place  ready  for 
assembling  in  the  locomotive. 

Manufacturing-  Methods  in  Locomotive  Building 
Locomotives  are  built  at  Altoona  on  a  manufacturing  basis. 
When  we  make  this  statement,  the  words 
"manufacturing  basis"  mean  something  dif- 
ferent than  they  do  when  w-e  say  that  type- 
writers or  machine  tools  are  so  built.  In 
fact  the  term  has  a  different  meaning  for 
all  three  cases.  Manufacturing  methods  in 
building  locomotives  do  not  involve  the  use 
of  jigs  and  fixtures  for  finishing  all  the  mass- 
ive parts  of  which  the  great  machine  is 
built.  Jigs  and  fixtures  large  enough  to  do 
this  would  be  prohibitive  in  size  and  cost, 
and  practically  no  advantage  would  be 
gained  from  their  use  in  any  event. 

The  "manufacturing  basis"  on  whicli  the 
locomotive  is  built  involves  the  use  of  temp- 
lets for  laying  off  all  important  outlines, 
holes,  etc.  Comparatively  few  holes  are 
drilled  in  jigs,  those  so  drilled  being  mostly 
the  ones  on  which  the  accuracy  of  the  valve 
gear  lay-out  depends,  such  as  the  radius  rod 
and  yoke  connections  in  the  link  we  have 
just  described.  In  locomotive  manufacture 
large  use  is  also  made  of  fixed  gages  for  all 
the  vital  measurements  of  the  frame,  axles, 
etc.,  and  for  such  other  parts  as  are  likely 
to  require  renewal.  These  parts  are  thus 
practically  made  on  the  interchangeable 
plan,  though  no  such  extreme  of  refinement 
is  needed  as  that  necessary  in  making  type- 
'''""'  writer  iiarts  interchangeable. 

It  will  be  seen  that  the  tools  required  for  this  manufactur- 
ing work  are  of  the  simplest  possible  nature.  The  templets 
are  made  of  sheet  iron;  the  gages  are  made  from  bar  steel, 
drawn  down  and  ground  at  the  points  to  the  proper  dimen- 
sions; and  the  fixtures  are,  in  general,  of  a  rugged  and  simple 
construction.  By  following  this  plan,  the  expense  for  tools  is 
of  comparatively  small   importance,  even  when  building  only 
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two  or  three  locomotives  of  a  kind.  At  tne  same  time  ad- 
vantage is  taken  of  about  all  the  benefits  of  accuracy  and  inter- 
changeability  which  can  be  secured  on  such  large  work. 

The  New  K-2  Pacific  Type  Locomotive 
It  may  be  interesting  to  give  a  few  particulars  of  the  loco- 
motive shown  in  Fig.  1.  This  is,  as  may  be  seen,  of  the  Pa- 
cific type,  which  has  come  to  be  a  standard  machine  for  haul- 
ing the  heavier  high-speed  passenger  trains.  The  Pennsyl- 
vania R.  R.  has  hitherto  been  able  to  maintain  the  schedules 
on  Its  passenger  runs  with  locomotives  of  the  Atlantic  type 
(see  Fig.  2)  of  considerable  lighter  weight  than  other  roads 
had  found  necessary  for  the  same  purpose.  It  was  decided, 
however,  a  short  time  ago,  to  experiment  with  heavier  ma- 
chines, and  the  K-2  locomotive  shown  herewith  is  the  result. 
This  is  probably  the  heaviest  passenger  locomotive  ever  built, 
outside  of  the  Mallet  articulated  machines  furnished  to  the 
Santa  Fe,  which  are  in  a  class  by  themselves. 


Fig.  25.    Outlming  the  Links  in  the  Vertical  Milling  Machine 


Fig,  27.     Complete  Pacific  Type  Link  ^rith  Yokes  in  Place 

The  total  weight  of  the  engine  alone  is  270,000  pounds,  of 
which  176,500  pounds  are  on  the  driving  wheels.  The  wheels 
are  80  inches  in  diameter.  A  straight  boiler  is  used  80  inches 
in  diameter  at  the  front  end.  The  grate  area  is  61.8  square 
feet.  The  total  heating  surface  is  4427  square  feet.  The 
cylinders  are  24  inches  in  diameter  with  a  26-inch  stroke.  The 
total  cylinder  horsepower  developed  is  something  over  2000, 
giving  about  134  pounds  weight  per  horsepower  for  engine  and 
boiler.  Comparison  with  any  figures  which  might  be  taken 
from  stationary  practice  of  similar  size  would  show  a  tre- 
mendously higher  ratio  than  this,  giving  a  good  idea  of  the 
high  degree  of  specialization  which  has  been  reached  in  loco- 
motive design. 

The  diameters  of  the  wheels  and  boiler  are  so  large  that 
even  the  liberal  clearance  allowed  by  the  Pennsylvania  R.  R. 
have  necessitated  the  shortening  of  the  stack  and  domes  to  an 
unusual  degree.  On  some  roads,  like  the  New  Haven  or  the 
Boston  &  Albany,  everything  would  be  sheared  off  clean  from 
the  top  of  the  boiler  the  first  time  the  engine  ran  under  a 
highway  bridge.  The  engine  does  not  show  its  size  in  the  pic- 
ture on  account  of  the  large  diameter  of  the  driving  wheels 
and  high  clearances  allowed.     The  writer  saw  it  on  the  test- 


ing plant  and  there  it  looked  imposing  indeed.  The  experi- 
ments with  the  first  example  of  this  kind  have  been  so  satis- 
factory that  a  number  are  being  built  for  service  on  various 
sections  of  the  road,  east  and  west  of  Pittsburg,  with  the  idea 
of  giving  them  a  more  extended  trial. 

*     *     « 
INTERNATIONAL    RAILWAY  GENERAL  FORE- 
MEN'S ASSOCIATION  CONVENTION 

The  sixth  annual  convention  of  the  International  Railway 
General  Foremen's  Association  was  held  at  the  Grand  Hotel, 
Cincinnati,  Ohio,  May  3-7.  C.  H.  Voges,  of  the  Big  Four,  Belle- 
fontaine,  Ohio,  was  elected  president  and  L.  H.  Bryan,  Duluth 
&  Iron  Range  Ry.,  Two  Harbors,  Minn.,  was  re-elected  secre- 
tary-treasurer. A  number  of  interesting  papers  were  read  and 
one  of  the  star  events  was  a  talk  on  the  apprenticeship  ques- 
tion, by  Prof.  Herman  Schneider,  of  the  University  of  Cincin- 
nati.    Three  important  committees  were  appointed  to  prepare 


Fig.  26.    Jig  used  for  Locating  Pivot  Saddles  on  Atlantic  Type  Link 


Fig.  28     Another  View  of  the  Finished  Pacific  Type  Link 

reports,  for  the  next  convention,  on:  Methods  of  Shop  Or- 
ganization; How  Can  Shop  Foremen  Best  Promote  Shop  Effi- 
ciency, and  Why  Should  the  Press  Fit  of  the  Axle  be  Larger 
than  the  Journal;  the  respective  chairmen  being  D.  E.  Barton, 
Santa  Fe,  Topeka,  Kans.;  F.  C.  Pickard,  C.  H.  &  D.,  Indian- 
apolis, and  Stephen  Motta,  Nat.  lines  of  Mexico,  Aguascalientes, 
Mexico. 

About  sixty  supply  men  had  machines  and  samples  on  exhi- 
bition.    The  next,  or  seventh,  annual  convention  will  be  held 

in  Chicago. 

*     «     * 

It  is  stated  in  the  Electrical  World  that  of  the  5,000,000 
horse-power  actually  represented  by  the  Niagara  Falls,  only 
about  5.5  per  cent,  or  about  270.000  horse-power,  has  been  thus 
far  utilized.  Of  this,  126,000  horse-power  is  employed  in 
electro-chemical  processes,  56,000  horse-power  for  railway 
service,  36,400  horse-power  for  lighting,  and  45,500  horse- 
po-,ver  for  various  industrial  services.  Nearly  125,000  horse- 
power is  transmitted  to  points  more  than  ten  miles  from  the 
falls.  Of  this  amount  12,300  horse-power  is  transmitted  over 
a  distance  of  more  than  100  miles,  while  33,500  horse-power 
is  transmitted  between  75  and  100  miles. 
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HARDENING   OF  CARBON  AND  LOW- 
TUNGSTEN  STEELS 

A  resoarrh  on  tho  luinlening  of  carbon  anil  low-tungsten 
tool  steels  has  been  eoiuliieted  by  Mr.  Shipley  N.  Urayshaw 
of  Manchester,  Kngland,  and  the  resnits  of  his  investigations 
were  presented  to  the  Institution  of  Mechanical  Engineers  at 
the  April  15,  1910,  meeting.  Some  of  the  conclusions  arrived 
at  in  these  investigations  are  of  general  interest  to  all  who 
have  to  do  with  the  hardening  of  steel  and  the  effect  of  this 
process  on  its  structure,  cutting  capacity,  and  strength. 

The  paper  deals  exclusively  with  the  results  obtained  from 
two  kinds  of  carbon  tool  steel  that,  except  for  minute  varia- 
tions, differed  only  in  the  fact  that  one  of  them  contained  about 
0.5  per  cent  of  tungsten.  The  steel  contained  on  an  average 
of  1.16  per  cent  carbon,  0.15  per  cent  silicon,  0.36  per  cent 
manganese,  0.018  per  cent  sulphur,  and  0.013  per  cent  phos- 
phorus. The  whole  work  of  investigation  was  devoted  to 
questions  directly  connected  with  machine  shop  hardening, 
with  the  aim  in  view  of  throwing  light  on  the  many  problems 
met  with  in  daily  practice. 

Hardening  Temperatures 
The  hardening  point  of  both  low-tungsten  and  carbon  steel 
may  be  located  with  great  accuracy,  and  the  complete  change 
from  soft  to  hard  is  accomplished  within  a  range  of  about 
10  degrees  F.  or  less.  After  the  temperature  has  been 
raised  more  than  from  35  to  55  degrees  F.  above  the  harden- 
ing point,  the  hardness  of  the  steel  is  lessened  by  further  in- 
creases in  the  temperature,  provided  the  heating  is  sufficiently 
prolonged  for  the  steel  to  acquire  thoroughly  the  condition 
pertaining  to  the  temperature.  There  is  a  "change-point"  at 
about  1615  degrees  F.  in  low-tungsten  steel  and  at  a  somewhat 
higher  temperature  in  carbon  steel.  One  of  the  several  indi- 
cations of  this  change-point  is  the  shortening  of  bars  hard- 
ened in  water  at  temperatures  below  that  point,  whereas  the 
bar  lengthens  if  this  temperature  is  exceeded  at  the  time  of 
quenching.  Practically  the  same  results  are  obtained  by  heat- 
ing low-tungsten  bars  to  any  temperature  from  1400  to  1725 
degrees  F.  and  quenching  in  oil,  as  by  quenching  in  water. 

Length  of  Time  of  Heating- 
Regarding  the  effect  of  heating  to  various  temperatures  for 
various  lengths  of  time  before  quenching  for  hardening,  the 
following  conclusions  are  drawn:  Prolonged  soaking  up  to 
120  minutes  at  temperatures  at  which  the  hardening  change 
is  half  accomplished  in  30  minutes,  does  not  suffice  to  com- 
plete the  change.  Prolonged  soaking  for  hardening  at  a  tem- 
perature of  1400  degrees  F.  has  a  slightly  injurious  effect  on 
the  steel,  but  does  not  materially  influence  the  hardness.  At 
a  temperature  of  about  1490  degrees  F.  a  great  degree  of  hard- 
ness is  attained  by  quick  heating,  but  the  hardness  is  im- 
paired with  30  minutes  soaking.  Prolonged  soaking  for  hard- 
ening at  a  temperature  of  about  1615  degrees  F.  has  a  seri- 
ously injurious  effect  upon  the  steel.  A  specially  great  de- 
gree of  hardness  may  be  obtained  by  means  of  soaking  at  a 
high  temperature,  such  as  1615  for  a  very  short  time,  but 
even  as  long  a  time  as  7^4  minutes  is  long  enough  to  seriously 
impair  the  hardness. 

'ihe  temperature  of  brine  for  quenching  is  of  considerable 
importance.  Both  low-tungsten  and  carbon  steel  bars 
quenched  at  41  degrees  F.  were  decidedly  harder  than  bars 
quenched  at  75  degrees,  and  quenching  at  124  degrees  F. 
rendered  the  bars  much  softer. 

Effects  of  Previous  Annealing 
The  method  of  previous  annealing  affects  the  hardness  of 
steel  considerably.  The  elastic  limit  of  low-tungsten  bars 
hardened  at  either  1400  or  1580  degrees  F.  varies  according 
to  the  annealing  they  have  undergone.  The  elastic  limit  is 
high  after  annealing  at  about  1470  degrees  F.  for  30  minutes, 
or  1290  degrees  F.  for  120  minutes,  but  it  is  seriously  im- 
paired by  annealing  at  1470  degrees  F.  for  120  minutes.  If 
low-tungsten  steel  is  annealed  at  1725  degrees  F.  and  hard- 
ened at  1400  degrees  F.,  the  elastic  limit  is  inferior,  and  the 
adverse  effect  of  the  previous  annealing  is  much  more  pro- 
nounced if  the  hardness  is  done  at  1580  degrees  F.  The  elas- 
tic limit  of  carbon  steel  annealed  at  any  temperature  between 
1290   and    1725    degrees   F.   and    hardened   at   either    1400   or 


1580  degrees  F.  does  not  vary  by  nearly  such  great  amounts  as 
the  elastic  limit  of  the  low-tungsten  bars,  and  the  highest  an- 
nealing temperature  given  above  is  not  injurious  so  far  as 
the  elastic  limit  is  concerned. 

The  hardness  of  low-tungsten  bars  hardened  at  MUii  de- 
grees F.  decreases  from  a  high  scleroscope  llguro  to  a  low  one 
as  the  temperature  of  annealing  increases  from  1290  to  1725 
degrees  F.  The  hardness  is  increased  by  prolonging  the  an- 
nealing at  the  lower  temperature.  The  hardness  of  low-tung- 
sten steel  hardened  at  1580  degrees  F.  is  fairly  constant  at  a 
moderately  high  scleroscope  figure,  whatever  the  temperature 
of  annealing. 

Effect  of  Heating  In  Two  Furnaces 
An  interesting  part  of  the  experiments  relates  to  the  use 
of  two  furnace  heats  for  hardening,  heating  the  steel  first  in 
one  furnace  to  a  certain  temperature  for  a  given  time,  and 
then  immediately,  without  cooling,  soaking  in  a  second  fur- 
nace at  a  known  temperature  and  for  a  definite  time.  These 
experiments  show  that  low-tungsten  and  carbon  steel  bars 
heated  for  half  an  hour  to  temperatures  between  1545  and 
1650  degrees  F.  are  not  much  affected  so  far  as  their  elastic 
limit  and  maximum  strength  are  concerned  by  a  further  imme- 
diate soaking  for  half  an  hour  at  1400  degrees  F.  If,  however, 
the  temperature  in  the  first  furnace  is  1725  degrees  F.,  the 
low-tungsten  steel  is  much  improved  by  a  further  soaking 
at  1400  degrees  F.,  but  the  carbon  steel  is  much  injured  by 
the  same  treatment.  Bars  of  low-tungsten  steel  heated  for  30 
minutes  at  1616  degrees  F.  and  then  soaked  at  1332  degrees 
F.  for  a  further  30  minutes,  give  a  high  elastic  limit  and 
maximum  strength,  and  are  harder  than  if  the  second  soak- 
ing were  at  a  temperature  of  1400  degrees  F.  The  carbon 
steel,  again,  is  but  little  affected  by  these  variations  in  the 
second  furnace. 

The  change  of  length  in  hardening,  however,  of  both  low- 
tungsten  and  carbon  steel  is  much  affected  by  the  above  varia- 
tions in  the  temperature  of  the  second  furnace.  Good  results 
as  regards  elastic  limit  and  maximum  strength,  and  also  as 
regards  hardness,  are  obtained  by  very  short  soaking,  first 
at  a  high  temperature,  say  1615  degrees  I'.,  and  then  at  a  low 
one,  the  results  being  best  when  the  second  temperature  is 
near  to  or  a  little  below  the  hardening  point.  If  the  furnace 
be  at  a  sufficiently  high  temperature  it  is  easy  either  by  varia- 
tions of  the  temperatures  of  the  two  furnaces,  or  by  varia- 
tions in  the  time  of  soaking,  to  arrive  at  a  treatment  of  the 
steel,  both  low-tungsten  and  carbon,  whereby  they  neither 
lengthen  nor  shorten.  Under  the  same  treatment  carbon 
steel  has  a  greater  tendency  to  shorten  than  low-tungsten 
steel. 

Miscellaneous  Results 

Other  experiments  showed  that  low-tungsten  steel  heated  to 
1580  degrees  F.  for  15  minutes  and  quenched  in  oil  has  a 
higher  elastic  limit  and  is  harder  than  carbon  steel  similarly 
treated.  As  regards  annealing,  it  was  found  that  bars  an- 
nealed at  a  temperature  of  1470  degrees  F.  or  below  became 
slightly  shorter  by  the  annealing  process,  and  its  action  was 
more  pronounced  in  the  case  of  carbon  steel  than  tungsten 
steel.  Annealing  at  a  temperature  of  1650  degrees  F.  causes 
both  low-tungsten  and  carbon  steel  to  lengthen. 

It  was  found  that  recalescence  of  low-tungsten  steel  takes 
place  gradually  at  a  temperature  of  1348  degrees  F.,  and 
more  readily  at  1337  degrees  F.,  and  further  that  the  recales- 
cence at  either  of  the  above  temperatures  is  very  much  re- 
tarded if  the  steel  is  cooled  from  a  maximum  heat  of  1634 
degrees  F. 

Regarding  hardening  cracks,  it  is  shown  that  both  for  low- 
tungsten  and  carbon  steel,  such  treatment  as  produced  the 
highest  elastic  limit  accompanied  by  the  greatest  hardness  is 
frequently  the  most  risky.  The  risk  of  hardening  cracks  is 
reduced  if  the  steel  is  heated  for  a  sufficient  length  of  time 
to  a  temperature  of  1650  degrees  F.  or  a  little  above.  Low- 
tungsten  steel  is  more  liable  to  crack  in  hardening  than  is 
carbon  steel. 

Effect  of  Tempering 

Tempering  experiments  showed  that  little  effect  was  produced 
by  the  tempering  of  carbon  steel  to  300  degrees  F.  for  30  min- 
utes.    Tempering  the  same  steel  to  480  degrees  F.  for  15  min- 
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utes.  however,  caused  it  to  soften  considerably  and  to  shorten 
in  length.  For  low-tungsten  steel  the  elastic  limit  was  in- 
creased considerably  by  tempering  up  to  a  temperature  of 
480  degrees  F.  The  maximum  strength  of  the  same  steel 
coincides  with  the  elastic  limit  for  bars  either  untempered 
or  tempered  at  300  degrees  F.  for  15  minutes,  but  it  then 
rises  rapidly  with  further  tempering.  The  hardness,  as  meas- 
ured by  the  scleroscope,  was  considerably  reduced  by  tem- 
pering at  300  degrees  F.  and  still  more  at  390  degrees  F.,  but 
was  not  so  much  affected  by  further  tempering  at  480  de- 
grees F.  The  length  of  the  low-tungsten  bars  was  reduced 
by  tempering  up  to  a  temperature  of  480  degrees  F.;  the 
higher  the  temperature,  the  greater  was  the  reduction  in 
length. 

Eflfect  of  Tensile  Strength 

The  following  conclusions  refer  to  low-tungsten  steel,  but 
there  is  no  reason  to  doubt  that  they  are  also  applicable  to 
carbon  steel.  A  variation  in  the  hardening  temperature  of 
only  9  degrees  P.,  the  extremes  being  respectively  above  and 
below  the  proper  hardening  temperature  or  decalescence 
point,  has  a  tremendous  influence  on  the  extension  under 
load,  but  the  maximum  strength  of  the  bars  so  treated  did  not 
differ  much.  A  very  good  bar  was  produced  by  quench- 
ing from  a  temperature  fully  108  degrees  above  the  hardening 
temperature.  A  heat  of  only  5  minutes'  duration  produced 
a  harder  bar  than  a  heat  of  25  minutes,  the  maximum  tem- 
perature in  both  cases  being  1470  degrees  F.,  or  a  little  above; 
but  the  bar  heated  for  a  shorter  time  gave  a  much  lower  elas- 
tic limit.  The  maximum  strength  alone  is  not  necessarily 
any  indication  of  the  condition  of  the  steel  in  question,  or 
of  the  treatment  to  which  it  has  been  subjected;  nor  is  the 
hardness  alone  necessarily  an  indication  of  the  condition  of 
the  steel  or  the  treatment. 

The  following  conclusions  refer  both  to  tungsten  and  car- 
bon steels.  Tempering  up  to  a  temperature  of  570  degrees 
F.  gradually  increases  the  maximum  strength  and  the  elastic 
limit,  although  some  irregularities  enter  which  have  not  been 
fully  accounted  for.  Tempering  to  this  temperature  reduces 
for  a  given  stress  the  extension  under  load  and  the  perman- 
ent extension. 

Conclusion 

In  conclusion  it  may  be  stated,  that  these  experiments  show 
that  steel  of  the  quality  treated  in  these  experiments  may 
be  hardened  within  a  temperature  range  of  about  215  degrees 
F.  The  lower  end  of  this  range  is  very  sharply  defined,  but 
the  highest  temperature  allowable  is  difficult  to  determine, 
and  as  far  as  the  appearance  of  the  fracture  is  concerned 
there  is  little  evidence  of  improper  hardening  until  the  tem- 
perature of  the  proper  hardening  point  has  been  exceeded  by 
270  degrees  F.  So  wide  in  effect  is  the  margin  of  allowable 
variation  tor  haraening  that  when  the  hardness  is  decided 
by  the  appearance  of  the  fracture  aiouc,  any  workman  of  aver- 
age skill  can  easily  keep  within  the  limits  and  judge  the  tem- 
perature by  sight  alone,  and  as  a  matter  of  fact  this  is  being 
done  all  the  time  in  the  manufacture  of  such  articles  as 
pocket  knives,  small  files,  etc.,  which  are  hardened  by  the 
thousands  with  practically  no  waste.  But,  of  course,  it  must 
not  be  understood  that  articles  so  hardened  reach  anything 
like  their  maximum  efficiency,  because  even  small  variations 
in  the  heat  treatment  previous  to  the  quenching  have  a  pro- 
nounced effect  upon  the  condition  of  the  steel,  and  even  the 
previous  treatment,  such  as  the  annealing  to  which  the  steel 
has  been  subjected,  may  influence  the  flnal  result. 

While  it  is  thus  easy  to  harden  so  as  to  obtain  reasonably 
good  results,  the  production  of  the  best  results  given  necessi- 
tates a  degree  of  accuracy  which  can  never  be  obtained  by 
sight  alone,  and  it  is  also  important  to  notice  that  the  differ- 
ence between  good  hardening  and  the  best  hardening  is  very 
great. 

As  an  example  may  be  mentioned  the  hardening  of  razors. 
It  is  sometimes  said  that  whatever  price  one  pays  for  a  razor, 
the  buying  is  a  game  of  chance.  Occasionally  one  hears  of  a 
remarkable  razor  that  holds  its  edge  as  if  by  magic,  while 
others  of  the  same  make  and  type  may  not  be  anywhere  near 
as  good.  All  of  them,  however,  would  show  to  the  eye  prac- 
tically the  same  fracture,  and  apparently  seem  to  have  been 
treated  in  the  same  way.     The  experiments  referred  to  above. 


however,  indicate  that  there  may  have  been  a  slight  difference 
in  the  hardening  temperature  and  consequently  in  the  subse- 
quent condition  of  the  steel,  and  also  that  it  would  be  pos- 
sible to  harden  every  razor  in  a  gross  so  that  each  one  would 
be  truly  a  duplicate  of  the  best.  The  same,  of  course,  holds 
true  of  a  great  number  of  other  tools. 

The  author  concludes  by  saying  that  there  have,  for  some 
years  past,  been  efforts  of  steel  makers  to  discover  new  alloy 
steels,  and  splendid  success  has  been  obtained  in  this  direc- 
tion, but  there  is  still  a  wide  field  for  the  steel  users  for  dis- 
covering the  best  use  of  the  material  already  known.  It  is 
of  little  avail  that  occasionally  tools  show  marvelous  results, 
unless  the  hardener  can  at  any  time  produce  the  same  results 
with  the  same  steel.  The  time  Is  likely  to  come  when  all  the 
factors  in  the  hardening  of  tool  steel  will  be  controlled  with 
accuracy  within  predetermined  limits,  and  any  failure  may 
be  investigated  and  the  cause  located  with  as  much  certainty 
as  if  a  mistake  had  been  made  in  the  machine  shop. 

*     *     * 

FROGS,   SWITCHES  AND  CROSS-OVERS* 

As  a  rule,  men  who  are  primarily  interested  in  machine 
construction  are,  for  obvious  reasons,  not  very  well  informed 
on  track  work.  It  often  happens,  however,  that  draftsmen, 
superintendents  and  others  who  have  no  training  in  this 
class  of  work  are  required  to  lay  out,  approve,  or  order  in- 
dustrial track  systems  to  be  used  inside  of  a  machine  shop 
or  in  the  yards  outside.  It  is  then  necessary  to  decide  upon 
the  various  details  in  connection  with  the  frogs  and  switches, 
and  some  elementary  Information  relating  to  this  work  will 
undoubtedly  be  of  value  to  any  man  who  is,  or  expects  some 
day  to  be  placed,  in  a  responsible  position  where  he  may  be 
occasionally  called  upon  to  carry  out  work  of  this  character. 

Switches  are  used  for  leading  the  wheels  of  cars  from  the 
main  track  onto  a  turn-out  track.  It  is  evident  that  when 
the  outer  switch  rail  reaches  the  opposite  main  rail,  the  wheel 
flange  must  pass  through  the  main  rail.  The  device  by  means 
of  which  the  rail  of  the  turn-out  curve  crosses  the  rail  of  the 
main  track  is  called  a  frog,  the  general  appearance  of  which  is 
as  shown  In  Table  I  of  the  accompanying  Data  Sheet  Supple- 
ment. Frogs  are  made  of  various  dimensions,  determined  by 
the  angle  of  the  frog,  that  is,  the  angle  which  the  main  rail 
gage  line  makes  with  the  turn-out  rail  gage  line  at  the  point 
where  these  lines  cross  each  other.  Frogs  of  different  angles 
are  known  by  numbers,  and  a  table  is  given  in  the  accom- 
panying Supplement  of  frog  numbers  with  their  correspond- 
ing angles,  the  numbers  being  given  from  1%  up  to  20.  For- 
mulas are  also  given  by  means  of  which  the  frog  number  can 
be  found  when  the  angle  is  known,  and  the  angle  found  when 
the  frog  number  is  known.  As"  shown  in  the  Data  Sheet,  di- 
mension L  is  the  length  along  the  center  line.  This  is,  theo- 
retically, the  correct  dimension  to  be  measured  for  determin- 
ing the  frog  angle.  In  practice,  however,  the  length  is  usually 
measured  along  the  gage  line,  because  of  convenience  in  tak- 
ing the  measurement  in  this  way.  As  the  angles  are  small, 
approximately  correct  results  are  obtained  by  inserting  the 
dimension  thus  obtained  in  place  of  L  in  the  formulas. 

A  circular  turn-out  is  shown  in  Table  II  of  the  Data  Sheet. 
In  the  illustration  the  various  dimensions,  such  as  theoretical 
lead,  actual  lead,  radius,  etc.,  are  defined,  and  formulas  for 
finding  each  are  given.  When  a  turn-out  of  this  kind  is  being 
laid  out,  the  angle  can  be  determined  when  the  radius  and 
the  gage  are  known,  and  when  the  angle  has  been  found  the 
corresponding  frog  to  be  used,  as  defined  by  its  number,  is 
determined  from  the  table  already  referred  to.  The  lower 
part  of  Table  11  gives  formulas  for  a  turn-out  using  straight 
frog  and  switch.  In  this  case  the  formulas  are  somewhat 
more  complicated  than  in  the  simple  circular  turn-out. 

In  Table  III  is  shown  a  diagram  of  a  three-throw  turn- 
out, and  formulas  are  given  for  determining  the  angle  be- 
tween the  outer  rails  of  the  two  turn-out  curves.  In  the 
lower  part  of  tlie  same  table  is  a  diagram  of  a  double  cross- 
over with  straight  crossing  and  curved  switches,  and  also 
for  a  double  cross-over  with  reverse  curve,  formulas  for  the 
required  angles  and  dimensions  being  given  for  both.  In 
Table    IV   some   of  the   dimensions   which   can   be   found    by 


♦  With  Data  Sheet  Supplement. 
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the  formulas  given  in  llu>  previous  tables  have  been  tabu- 
lated and  eollecied  for  six  dllTorenl  gages.  These  tables  give 
the  radius  in  feet,  the  angle  In  degrees  and  minutes  and  the 
theoretical  lead  in  feet  and  inches.  A  special  table  for  4foot 
Si-j-inch,  or  standard  gage,  is  also  included,  which  gives  the 
number  of  frog,  the  corresponding  angle,  tlie  theoretical  lead, 
the  radius  of  the  turn-out  curve  and  the  degree  of  the  curve. 
The  expression  •degree  of  curve"  may  require  some  ex- 
planation to  persons  not  familiar  with  railroad  track  work. 
The  degree  of  a  curve  is  the  center  angle  that  would  be 
subtended  by  a  chord  100  feet  long.  For  curves  from  1  to  10 
degrees  the  radius  may  be  found  by  dividing  5,730  feet, 
which  is  the  radius  of  a  one-degree  curve,  by  the  degree  of 
the  curve.  The  results  are  sufficient ly  accurate  for  all  prac- 
tical purposes,  but  for  sharp  curves,  that  Is,  for  those  ex- 
ceeding 10  degrees,  the  following  formula  should  be  used: 

50 

R  =  

sin   D 

In  which  R  =  the  radius  of  the  curve,  and 

D  =:  the  angle  of  the  curve  in  degrees. 
It  is  evident  that  the  degree  of  a  curve  has  nothing  to  do 


DRAFTING-ROOM  OF  THE  TAFT-PEIRCB 
MANUFACTURING  CO. 

The  Taft-Peirce  Mfg.  Co.,  located  at  Woonsocket,  R.  I.,  has 
recently  relitted  its  drafting  department,  and  now  has  a 
model  drafting-room  and  equipment.  This  company  is  unique 
in  Now  England  in  the  respect  that  a  very  Important  feature 
of  Its  business  is  the  development  of  new  inventions  from 
ideas  furnished  by  inventors  and  their  promoters.  Work  of 
this  character  renders  essential  a  highly  organized  engineer- 
ing force,  and  to  provide  this  force  with  adequate  and  suit- 
able quarters  the  company  established  the  conveniences  de- 
scribed. 

Two  things  are  of  prime  importance  in  a  drafting-room,  the 
lighting  and  the  drafting  tables.  If  the  best  work  is  ex- 
pected, the  draftsman  must  have  a  good  table  for  his  work, 
as  well  as  adequate  light,  properly  distributed.  In  the  case 
of  the  Taft-Peirce  Mfg.  Co.,  the  lighting  has  been  provided 
for  by  placing  the  room  in  a  second-story  wing,  thus  affording 
natural  lighting  on  three  sides  through  large  windows  lo- 
cated at  even  intervals  which  make  the  wall  space  about 
equal  in  width  to  the  window.  The  artificial  lighting  is  pro- 
vided for  by  Cooper-Hewitt  mercury  vapor  lamps  hung  from 


Drafting-room  of  the  Taft-Peirce  Manufacturing  Co. 


With  the  length  of  the  arc  of  the  curve,  but  merely  with  the 
length  of  the  radius.  The  shorter  the  radius,  the  greater 
the  degree  of  the  curve.  The  last-mentioned  table  may  be 
used  for  finding  the  corresponding  dimensions  required  for 
the  use  of  a  frog  of  a  certain  number,  or  it  may  be  used  for 
finding  the  required  frog  wlien  any  of  the  other  dimensions 
are  given.  As  the  tabulated  data  in  Table  IV  give  the  dimen- 
sions for  the  most  commonly  occurring  conditions,  It  will 
save  considerable  calculation  in  laying  out  frogs  and  switches. 

*     *     * 

The  gold  production  in  190!)  exceeded  that  of  1905  by  ?15,- 

000,000.     The  total  amount  of  gold   mined   is  valued  at  over 

$450,000,000,    of    which    the    United    States    furnished    about 

$100,(1011,000,  Africa  $170,000,000,   and  Australasia  $72,000,000. 


the  ceiling  and  by  tungsten  drop  lights,  two  fo.-  each  table. 
The  drop  lights  are  all  at  a  fixed  height,  and  remain  in  that 
position  at  all  times.  It  is  expected,  however,  from  what  has 
already  been  learned  by  use  that  the  drop  lights  will  probably 
be  dispensed  with  and  that  the  vapor  lamps  will  be  sufficient 
for  all  artificial  lighting.  The  walls  and  ceiling  are  painted 
with  white  enamel  waterpoof  paint,  which  can  be  wiped 
clean,  and  which  does  not  absorb  light. 

The  tables,  which  are  the  most  striking  feature  of  the 
equipment,  were  built  by  the  Washburn  Shops  of  the  Worces- 
ter Polytechnic  Institute.  An  illustration  and  description 
of  this  table  was  i)ubiished  in  Maciiinehy,  Noveml)er,  1909. 
Each  table  is  provided  with  an  automatic  releasing  and  lock- 
ing rise  and   fall  device  which   peiniits  tilting  to  any  angle. 
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between  the  horizontal  and  the  vertical  planes.  The  table 
top  is  provided  with  a  parallel  ruler,  as  will  be  seen  in  the 
installation  shown;  if  desired,  a  drafting  machine  can  be 
readily  attached.  In  the  installation  shown  the  table  tripods 
are  screwed  to  the  floor,  a  light  shelf  is  attached  to  the  rear 
of  the  tripod  posts,  and  is  used  to  lay  handbooks,  extra  draw- 
ings and  tools  upon.  With  the  automatic  rise  and  fall  de- 
vice, it  has  been  found  more  convenient  to  raise  or  lower  the 
table  top  to  or  from  the  drop  light  than  to  adjust  the  cord, 
and  the  absence  of  loops  or  adjusting  devices  in  the  cords 
greatly  improves  the  appearance  of  the  room. 

Toilets,  wash-  and  coat-rooms  are  provided.  It  will  be 
noted  that  each  draftsman  wears  a  white  laundered  coat.  The 
blueprinting  equipment  consists  of  a  continuous  blueprinting 
machine  using  Cooper-Hewitt  lamps.  As  the  printing  room 
is  above  the  level  of  any  nearby  roofs,  sun  printing  can  be 
readily  accomplished  if  desired.  In  taking  the  photograph 
for  the  illustration  the  camera  was  set  up  near  the  chief 
draftsman's  office  which  occupies  a  corner  of  the  main  room. 
This  office  is  provided  with  the  necessary  equipment  for  a 
complete  system  of  indexing,  comparing  and  cost-keeping  so 
essential  in  engineering  drafting. 


THE  TRANSMISSION  OP  POWER  BY  STEEL 
BELTS 

In  a  paper  on  the  transmission  of  power  by  belts,  recently 
read  by  Mr.  R.  Krall  before  the  British  Institution  of  Engi- 
neers, a  number  of  interesting  details  regarding  the  transmis- 
sion of  power  by  steel  belts  were  given.  The  use  of  steel 
belts  for  power  transmission  is  a  recent  development,  being 
thus  far  mostly  applied  in  Germany  and  Belgium,  and  has 
previously  been  referred  to  in  Maciiinert  in  the  February, 
1908,  issue,  engineering  edition. 

The  thickness  of  the  steel  belts  varies  from  0.2  to  0.9  milli- 
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meter  (0.008  to  0.035  inch)  and  the  width  of  the  belt  varies 
from  22  millimeters  to  200  millimeters  (%  inch  to  8  inches). 
For  a  200-H.  P.  drive  at  a  given  speed,  for  example,  one  belt 
6  inches  wide  by  0.024  inch  thick  is  used.  For  a  440-H.  P. 
drive  at  the  same  rate  of  speed,  again,  two  belts  are  used, 
each  being  6  inches  wide  by  0.027  inch  thick.  One  of  the  first 
difficulties  met  with  in  the  production  of  steel  belts  was  that 
of  producing  a  perfectly  homogeneous  metal.  The  material 
for  the  belts  now  is  made  of  specially  manufactured  steel  of 
high  tensile  strength.  Another  difficulty  met  with  has  been 
the  proper  construction  of  the  joint  between  the  ends  of  the 
belt.  An  ideal  drive  would,  of  course,  be  obtained  by  the  em- 
ployment of  a  continuous  steel  band,  but  there  are  many  diffi- 
culties in  the  way  of  the  production  of  such  a  belt  and  its  cost 
would  be  prohibitive.  It  would  be  more  difficult  to  handle 
and  transport,  and  would  often  present  great  difficulties  in 
mounting  on  the  pulleys.  A  joint  as  shown  in  the  accompany- 
ing illustration  is,  therefore,  adopted.  The  belt  is  soldered  to 
the  joints  at  the  factory,  and  the  user,  when  putting  the  belt 
in  place,  has  only  to  insert  a  few  screws.  In  the  illustration, 
A  indicates  the  steel  driving  belt,  B  and  C  are  the  two  halves 
of  the  joint,  and  at  D  are  shown  two  small  triangular  filling 
pieces.  Two  rows  of  small  screws  E  secure  these  triangular 
pieces  to  the  belt  and  to  locking  pieces  B  and  C.  At  F  Is 
Indicated  a  row  of  larger  screws  uniting  the  locking  pieces. 
All  that  has  to  be  done  when  putting  the  belt  in  position  is  to 
insert  the  screws  F. 

It  will  be  noticed  that  the  locking  pieces  are  prolonged  for 
a  considerable  distance  beyond  the  joint  proper.  This  con- 
struction is  the  result  of  experience,  as  it  was  discovered  that 
when  this  additional  length  of  the  locking  pieces  was  not  pro- 
vided the  belt  broke  near  the  small  triangular  pieces  D.  A 
small  curve  is  provided  on  the  under  surface  of  the  joint,  but 
it  is  very  slight,  the  joint  being  nearly  flat.     In  order  to  pre- 


determine the  length  of  the  belt  a  special  apparatus  is  used  by 
means  of  which  a  light  tape  of  steel  is  placed  over  the  pulleys 
and  subjected  to  a  predetermined  tension,  the  two  ends  being 
drawn  together  and  permitted  to  overlap.  Both  ends  are  then 
cut  through  at  the  same  point  and  a  band  the  exact  length  of 
the  required  belt  is  obtained.  The  manufacturers  make  the 
length  of  the  belt  to  this  gage. 

The  steel  belts  run  fairly  well  on  smooth  cast  iron  pulleys, 
but  after  a  time  there  is  a  tendency  to  polish  the  surface  of 
the  pulleys  and  it  has  been  found  desirable  to  cover  them 
with  a  thin  cork  covering  which  is  glued  to  a  piece  of  canvas 
which,  In  turn,  is  cemented  to  the  pulleys.  There  is  prac- 
tically no  slip  whatever  on  pulleys  treated  in  this  way.  and 
the  cork  covering  does  not  wear  away. 

Tests  undertaken  at  the  Charlottenburg  University  with 
these  oelts  indicate  that  it  is  the  best  practice  to  use  an  in- 
itial tension  of  10,000  pounds  per  square  inch  of  section  of 
belt.  The  belts  were  run  in  these  tests  at  velocities  ranging 
from  3000  feet  per  minute  to  7000  feet  per  minute,  and  the 
percentage  of  slip  varied  from  0.036  per  cent  to  2.2  per  cent, 
the  average  being  about  0.55  per  cent. 

Although  this  method  of  driving  by  steel  belts  is  too  new  to 
have  fully  established  its  claims,  some  thousands  of  steel 
belts  are  already  in  use,  and  no  doubt  the  system  must  be  re- 
garded as  having  an  important  future.  According  to  figures 
published  by  the  manufacturers  of  the  steel  belts,  a  steel  belt 
4  inches  in  width  will  transmit  the  same  power  as  an  ordi- 
nary leather  belt  19  inches  wide,  or  as  6  ropes  with  1=54  inch 
diameter  each.  The  weight  of  the  driving  pulleys  as  com- 
pared with  those  for  leather  belting  is  but  one-half,  and  as 
compared  with  those  for  rope  drive  is  hardly  more  than  one- 
quarter.  The  total  cost  of  steel  belting  installed  is  stated  to 
be  60  per  cent  less  than  that  for  leather  belting,  and  33  per 
cent  less  than  that  for  rope  driving,  while  the  loss  of  power 
through  slippage  is  almost  negligible  with  steel  belting.  Steel 
belts,  therefore,  appear  to  have  some  considerable  advantages 
over  those  of  other  materials.  They  do  not  stretch,  and  there- 
fore never  have  to  be  taken  up.  Very  high  speeds,  up  to 
10,000  feet  per  minute,  may  be  employed.  The  belts  apparent- 
ly do  not  wear,  due  to  the  fact  that  they  do  not  slip.  Short 
drives  may  be  used,  and  the  pull  on  the  bearings  and  the  con- 
sequent wear  is  reduced  on  account  of  the  decreased  weight  of 
pulleys. 

On  the  other  hand,  the  material  in  the  steel  belts  may  not 
prove  as  reliable,  although  this  point  is  speedily  being  reme- 
died, and  it  can  be  added  that  steel  belts  have  been  in  continu- 
al successful  use  for  over  two  years.  Another  consideration 
is  that  unless  properly  guarded  these  belts  would  be  extremely 
dangerous  if  failing  when  running  at  a  high  speed,  and  the 
necessity  of  having  to  be  extremely  careful  about  the  exact 
length  may  sometimes  prove  troublesome.  The  belt  must  be 
extremely  well  applied  to  Insure  that  the  power  is  evenly  dis- 
tributed over  the  full  width  of  the  steel  band,  as  otherwise 
excessive  stresses  would  be  set  up  at  one  edge,  and  the  belt 
would  then  be  stressed  at  this  point  beyond  its  breaking 
strength  with  the  result  that  the  whole  belt  would  fail. 

*  *     <■- 

Attention  is  called  in  the  Zeitsclirift  des  Tereines  deutscher 
Ingenietire  to  the  development  in  the  building  of  motors  for 
airships  and  aeroplanes.  It  is  stated  that  the  Daimler-Mo- 
toren-Gesellschaft,  XJnterturkheim,  Germany,  in  1890  built  a 
5-horse-power  motor  for  an  airship,  the  weight  of  which  was 
seventy  pounds  per  horse-power.  This  year  the  same  com- 
pany has  built  a  115-horse-power  motor  for  a  flying  machine 
in  which  the  weight  per  horse-power  is  only  4.8  pounds.  It 
will  be  remembered  in  this  connection  that  the  weight  per 
horse-power  of  the  Adams-Farwell  aeronautic  gasoline  motor, 
described  in  the  engineering  edition  of  Machinery,  July.  1908, 
is  only  2.7  pounds  per  horse-power. 

*  *     * 

The  Santos-Dumont  new  monoplane  flying  machine,  which 
is  fitted  with  wheels  driven  by  the  engine,  so  that  it  can  run 
on  the  road  as  well  as  fly,  and  which  weighs  complete  only 
242  pounds,  is  being  built  by  the  French  Clement  Co.,  and 
sells  at  $1,250  each.  This  price  apparently  brings  the  flying 
machine   into  direct  competition  with  the  automobile. 
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WOODEN  DRAWINGS 

Hy  W.  H.  SAKOENT- 

The  boss  patteininaUi'i-  had  juit  a  bit  Into  au  upright  drill 
and  was  hoiing  I'lulously  into  a  l)lock  of  wood.  "What  arc 
you  umking,  chips?"  I  aslted.  "No,  I'm  making  a  wooden 
drawing,"  ho  ropUed.  "You  see,  here  is  the  blueprint  of  a 
pattern.  Il  needs  tour  views  to  show  the  thins  up.  The  baek 
side  view  is  projected  n  an  angle  to  show  a  diagonal  brace 
and  it  is  all  covered  o\er  with  dimensions,  until  no  man  in  the 
sliop  can  read  It.  Now  I  am  trying  to  rough  out  something 
which  will  show  the  shape  so  that  a  man  will  know  just 
what  he  is  trying  to  do.  It  isn't  a  model,  nor  a  pattern.  It  Is 
something  to  work  by  the  same  as  a  paper  drawing,  so  I  call 
it  a  wooden  drawing." 


Fig.  1.    Example  of  a  Wooden  Drawing 

He  handed  me  the  article  shown  in  Fig.  1  which  he  had 
grubbed  out.  The  drawing  was  quarter  size  and  he  had  made 
this  the  same.  It  was  roughly  done,  being  made  entirely  with 
a  saw  and  a  bit,  but  it  showed  what  was  wanted,  and  left 
nothing  to  the  imagination. 

Fig.  2  shows  a  "wooden  drawing"  of  a  portion  of  a  200-ton 
scale  of  new  design.  Rough  as  this  was,  it  helped  astonish- 
ingly to  give  one  the  sense  of  proportion.     Instead  of  a  num- 


Fig,  2,    Wooden  Dra-wing  of  Part  of  the  Mechanism  of  a  200-ton  Scale 

ber  of  confusing  drawings,  more  or  less  incomplete  and  all 
on  a  flat  surface,  here  was  in  effect  the  full-sized  machine, 
showing  not  only  the  strength  and  symmetry  of  the  various 
parts  but  their  weaknesses  as  well.  Careful  examinations 
were  made  by  different  men  to  determine  the  handiness  and 
accessibility  of  the  various  parts  and  a  full  discussion  was 
held  to  consider  the  general  appearance  of  the  design. 

No  paneling  was  done.  The  model  was  painted  a  dull  lead 
color  and  the  effect  of  sunken  parts  was  done  with  darker 
paint  on  a  flat  surface  similar  to  Fig.  3.  Perhaps  none  of 
the  men  concerned  in  getting  up  this  scale  were  able  to  com- 

•  Address  :   St.   .lolinsbury,    Vt. 


prehend  from  the  drawings  e.\actly  how  it  was  going  to  look; 
whether  there  would  be  freedom  enough  between  certain  parts 
or  whether  certain  other  parts  would  interfere  with  each 
other,  yet  all  these  points  were  satisfactorily  decided  from 
the  model  without  the  expense  of  an  elaliorale  set  of  patterns 


Fig,  3.     The  Wooden  Drawings  are  not  panelled,  Sunken  Ejffects  being 
obtained  by  Shading 

and  core-boxes  or  the  aid  of  heavy  castings  with  pivots  set 
to  a  gage.  The  design  was  accepted  with  but  very  few 
changes.  Fig.  4  shows  this  part  of  the  scale  somewhat  modi- 
fied and  as  finally  completed  and  erected. 

A  certain  bridge  company  spent  $600  to  construct  a  full 
sized  model  of  a  panel  point  for  the  purpose  of  familiarizing 
their  own  men  with  the  details  of  the  work  and  of  impressing 


Fig.  4. 


Completed  Design  of  Part  for  which  Preliminary  Wooden 
Drawing,  Fig.  2,  w^as  made 


others  with  its  importance  and  magnitude — a  large  price  for 
something  which  has  no  commercial  value.  The  question 
arises — does  it  pay  to  put  so  much  money  into  something 
which  can  neither  be  sold  nor  used?  Of  course  it  pays;  in 
these  days  of  commercial  rivalry  anything  pays  which  enables 
one  to  find  the  answer  before  the  other  fellow  gets  his  pencil 


Piff.  6.    Clay  Model  of  Scroll  Work  and  M...I.  i 

sharpened.  There  is  no  question  about  the  commercial  value 
of  good  appearances.  A  "good  front"  is  a  distinct  financial 
asset,  whether  on  the  salesman  or  on   the  goods.     No  matter 
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how  good  the  old  machines  were,  the  new  ones  are  better  if 
only  "just  as  good,"  and  this  isn't  as  Irish  as  it  maj'  seem, 
because  while  some  of  the  old  machines  may  still  do  good 
work,  yet  their  misproportions  were  so  disguised  with  mold- 
ings and  covered  with  curling  curves  and  required  so  much 
"manicuring"  that  their  total  product  was  materially  less 
than  the  plain  and  simple  machines  of  to-day.  Ornament  has 
its  place  but  it  should  not  be  used  to  disguise  poor  construc- 
tion. "The  beautiful  is  often  as  useful  as  the  useful"  and 
designers  of  the  beautiful  make  more  frequent  use  of  pre- 
liminary models  than  designers  of  the  useful.  In  most  cases 
they  use  modeling  clay,  building  up  the  design  with  their 
fingers  and  working  out  the  details  with  the  small  wooden 
tools  shown  in  Fig.  o. 

While  paper  drawings  are  necessary,  "wooden  drawings"  are 
also  helpful  in  showing  which  points  to  emphasize  and  what 
to  disguise.  The  Lord  didn't  make  man  with  the  ribs  in 
sight  but  added  flesh  to  make  "the  human  form  divine,"  so  it 
Is  up  to  the  draftsman  to  assemble  the  mechanical  elements — 
the  dried  bones,  so  to  speak,  and  clothe  them  with  a  suitable 

and  proper  dress. 

*     *     • 

BILLINGS  &  SPENCER  CO.'S  EMERGENCY 
HOSPITAL 

The  Billings  &  Spencer  Co.,  of  Hartford,  Conn.,  has  recently 
added  to  its  plant  an  emergency  hospital  for  administering 
"first  aid  to  the  injured."  Located  in  a  corner  of  the  machine 
department,  it  is  easily  accessible  from  all  other  departments 
of  the  factory,  and  all  injuries,  minor  or  serious,  are  ordered 
to  report  there  for  treatment. 

For  a  number  of  years  the  company  has  been  doing  this 
work  in  a  crude  and  rather  unsatisfactory  manner,  using  a 
corner  of  one  of  the  lavatories  for  the  purpose,  and  keeping 
the  outfit  in  a  wall  cabinet.     The  results  attained  have  been 


BiHings  and  Spencer  Co.'s  ■•  First  Aid  to  the  Injured''  Hospital 

such  that  they  believed  better  accommodations  would  insure 
even  better  results;  hence  the  recent  establishment  of  the 
emergency  room.  The  room,  erected  for  the  purpose  is  12  feet 
by  20  feet,  and  is  finished  throughout  in  white  enamel,  which 
can  be  easily  cleansed.  The  outfit  consists  of  an  iron  enam- 
eled bed;  sterilizer  for  both  instruments  and  dressings;  cab- 
inet for  instruments,  solutions  and  dressings;  hot  and  cold 
water  equipment;  stretcher  for  transportation  of  serious  cases 
from  various  departments;  and  other  minor  necessities. 

An  injury  sustained  by  an  employe  is  immediately  re- 
ported to  the  foreman  of  his  department,  who  orders  the  case 
to  the  hospital  for  treatment,  where  it  is  taken  care  of.  If 
the  injury  proves  too  serious,  the  injured  is  either  ordered 
home  for  care  by  his  own  physician  or  to  one  of  the  city 
hospitals.  A  custom  has  been  established,  whereby  all  sec- 
ondary dressings  are  ordered  to  report  at  9  A.  M.  every  day 
for  inspection  and  advice. 

The  room  is  under  the  immediate  supervision  of  ilr.  E.  J. 
Beams,  chief  clerk  of  the  factory  office,  whose  previous  experi- 
ence in  hospital  work  fits  him  to  have  charge. 

*     *     * 

According  to  the  Brass  World,  an  addition  of  2  per  cent  of 
metallic  sodium  to  lead  hardens  it  so  that  it  may  be  used  for 
bearing  surfaces.  The  alloy  is  so  hard  that  it  rings  when  struck. 


THE  EXPERIENCES  OF  A  YOUNG  TOOLMAKER* 

By  T.  COVEY 

"Mr.  Anderson,"  said  Jim,  "may  I  eat  my  lunch  beside  you 
this  noon,  and  ask  you  a  few  questions?" 

"Well,  Jim,  I've  no  objection  to  your  company,"  said  Mr. 
Anderson,  "and  you  may  ask  as  many  questions  as  you  like, 
but  whether  I  answer  them  or  not  will  depend  upon  my  abil- 
ity. I  would  as  soon  talk  as  not,  though  what  I  say  may  not 
amount  to  much.     If  that  is  satisfactory,  go  ahead." 

"I'll  take  chances  on  that,"  said  Jim.  "I've  heard  several 
of  the  men  make  remarks  about  multiplying  errors,  and  I  am 
a  little  curious  on  the  subject.  I  should  like  to  know  how 
and  why  it  is  done." 

"Well,  it  is  usually  done  to  acquire  greater  accuracy,  and 
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Pig.  1.    SmaU  Jig  with  Button  Attached  by  -which  -Work  is  set  for  Boring 

there  are  innumerable  ways  of  doing  it;  in  fact,  we  have  many 
machines  and  instruments  for  that  very  purpose,  such  as  our 
micrometers,  indicators,  graduated  dials,  etc.  However,  I  do 
not  think  that  an  explanation  of  them  is  what  you  want. 
What  you  have  in  mind  is  the  numerous  little  methods  and 
kinks  obtained  by  practice  and  observation  whereby  we  obtain 
greater  accuracy  in  our  work,  probably  the  most  common  of 
which  is  the  doubling  of  an  error  with  the  dividers.  Suppose 
that  I  wished  to  lay  out  a  radius  of  say  3  inches  as  accurate 
as  possible,  and  the  nearest  I  could  be  sure  of  getting,  by  set- 
ting the  dividers  off  a  scale,  is  within  0.0025  inch.  To  obtain 
greater  accuracy  than  that  I  would  scribe  a  straight  line  on  a 
layout  plate,  set  my  dividers  as  near  as  I  could  to  3  inches, 
place  one  leg  of  the  dividers  on  the  line  and  with  the  other 
scribe  a  circle.  Then  taking  a  larger  pair  of  dividers,  or  a  set 
of  trams  would  be  better  as  the  legs  stand  straighter,  set  one 
leg  on  the  circle  where  it  crossed  the  line  and  the  point  of 
the  other  where  the  circle  crosses  the  line  on  the  opposite 
side,  using  a  magnifying  glass  to  see  that  both  points  are  in 
the  proper  posi- 
tion; then  try  the 
tram  points  on  a 
scale  and  see  what 
the  distance  between 
them  measures.  If 
the  dividers  were 
set  right,  the  dis- 
tance will  be  just 
6  inches,  but  sup- 
pose that  I  am 
able  to  see  that 
the  tram  points 
measure  more 
than  6  inches  apart,  then  I  know  that  the  dividers  were  not 
set  right,  and  I  proceed  to  readjust  them;  then  selecting  a 
new  point  on  the  straight  line  I  repeat  the  operation.  Sup- 
pose that  this  time  I  am  unable  to  discern  an  error,  or  that 
the  diameter  of  a  circle  scribed  with  the  dividers  is  within 
0.0025  of  6  inches;  then,  since  any  error  that  exists  in  the  di- 
viders would  occur  twice  in  scribing  the  circle,  or  be  doubled, 
I  know  that  the  dividers  are  right  within  half  of  the  least 


Fig.  -2     Steel  Bushing  or  Button  used  in 
Precision  ■Work 


*  Previous    installments    of    this    series    of   articles    appeared    in    the 
numbers   for  August    and   December.   1909,   Februar.v   and    .\pril.   1910. 
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orror  that  I  am  able  to  detect,  or  half  of  0.0025  which  Is 
0.0012,''  inch.  This  method  is  practiced  extensively  by  templet 
raaliers  in  laying  out  their  work  and  can  frequently  be  made 
use  of  in  other  ways  as  well. 

"Here  is  another  instance  in  this  little  jig  that  is  lying 
here.  (See  Fig.  1.)  The  man  that  is  making  it  has  got  it 
all  squared  up  and  a  button  set  where  he  wishes  to  bore  a 
hole.  The  next  thing  that  he  will  do  is  to  set  it  up  on  the 
faceplate  of  a  lathe  and  chuck  it  true,  or  approximately  so; 
then,  applying  an  indicator  to  the  button  and  revolving  the 
lathe,  note  the  amount  that  the  instrument  indicates  that  the 
button  is  out  of  true.  This  amount  is  just  twice  what  the 
actual  error  is.  Suppose  that  he  is  able,  with  the  assistance 
of  the  indicator,  to  get  the  button  true  within  %  of  one-thou- 
sandth; he  then  removes  the  button  and  bores  the  hole;  the  cen- 
ter of  the  hole  will  not  be  out  more  than  half  of  the  amount 
that  appeared  in  the  periphery  of  the  button.  This  can  prob- 
ably be  best  illustrated  by  likening  it  to  the  pin  on  a  crank- 
shaft which,  should  the  distance  from  the  center  of  the  pin  to 


alike  from  their  respective  sides.  This  is  easier  to  do  if  we 
place  a  washer  of  paper  under  the  button  and  use  a  fiber 
washer  between  the  button  and  its  screw  head.  After  the  but- 
ton is  set  tho  jig  is  chucked  in  a  lathe  and  the  button  is  set 
to  run  true;  it  is  then  removed  and  the  hole  bored. 

"To  return  to  the  subject  of  multiplying  errors,  let  us  sup- 
pose that  one  side  of  this  jig  had  to  be  machined  to  an  angle 
of  3  degrees  21  minutes  (see  dotted  line  in  Fig.  1).  This  is 
an  angle  that  would  be  difficult  to  secure  accurately  with  any 
bevel  protractor,  but  with  the  assistance  of  a  little  trigono- 
metry and  a  little  ingenuity,  it  is  an  easy  matter.  We  first 
take  a  piece  of  paper  and  lay  out  a  triangle  as  shown  in  Fig.  3. 
Then  figure  out  the  height  of  this  triangle  for  a  certain 
length,  say  15  inches,  which  represents  the  side  adjacent  to 
the  angle.  The  side  adjacent  times  the  tangent  equals  the 
side  opposite,  or  in  this  case  the  height  of  the  angle.  Look- 
ing in  a  table  of  natural  tangents,  we  find  that  the  tangent  for 
3  degrees  21  minutes  is  0.05854,  which,  multiplied  by  15,  equals 
0.8781,  which  would  be  the  height  of  the  angle. 
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Fig.  3.     Preliminary  Calculation  for  Setting  Straightedge  on  Machine  Table  a3  shown  in  Fig.  5. 


the  center  of  tne  shaft  be  4  inches,  would  make  the  throw  of 
the  pin  S  inches.  This  would,  of  course,  hold  good  down  to 
the  minutest  measurements,  and  in  the  case  of  the  button  we 
measure  the  'throw-,'  which  is  just  twice  the  amount  that  the 
button  is  off  center." 

"I  don't  just  understand  why  the  button  is  used,  Mr.  Ander- 
son," said  Jim. 

"Well,  if  you  had  a  hole  bored  in  that  jig,  for  convenience 
say,  just  one  inch  in  diameter,  then  if  you  were  to  put  a  one- 
inch  plug  in  the  hole  and  allow  it  to  project  a  little  it  would 
be  an  easy  matter  to  measure  from  the  edge  of  the  plug  to 
the  edge  of  the  jig  and  add  half  the  diameter  of  the  plug  to 
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Fig.  4.    Length  Gages  used  in  Toolmakiiig 

the  measurement  and  thus  get  the  distance  from  the  edge  of 
the  jig  to  the  center  of  the  hole.  Now  suppose  that  instead  of 
inserting  a  plug  In  a  hole,  which  we  can  only  do  after  the 
hole  is  bored  out  and  its  location  fixed,  we  first  lay  out  the 
hole  approximately,  and  drill  a  small  hole  and  tap  it  out  for 
one  of  these  screws  that  are  used  to  fasten  these  buttons  on 
with;  then  on  fastening  one  of  the  buttons  in  place  we  have 
the  same  conditions  that  exist  with  a  plug  sticking  out  of  a 
hole,  with  the  exception  that  we  can  change  the  location  of  the 
button  within  certain  limits,  on  account  of  the  hole  in  the 
button  being  larger  than  the  screw  (see  Fig.  2).  Now  assum- 
ing that  we  want  the  location  of  a  hole  very  accurate,  we 
should  have  the  jig  squared  up  accurately  so  that  we  can 
make  all  of  our  measurements  from  the  edges  of  the  jig;  then 
length-rods  would  be  made  equal  in  length  to  the  distance 
from  the  two  edges  of  the  jig  to  the  center  of  the  hole,  less 
half  the  diameter  of  the  button.  Considerable  care  should  be 
exercised  in  making  these  length-rods.  Preferably  they  should 
be  made  of  round  cold-rolled  steel,  or  drill  rod,  and  they  should 
be  made  like  Fig.  4,  with  the  ends  faced  off  square  between  the 
■centers  of  a  lathe  to  insure  their  being  parallel  to  each  other. 
After  making  the  length-rods  and  measuring  them  with  a  mi- 
crometer to  make  sure  that  they  are  right,  one  of  the  faces  of 
the  jig  from  which  we  wish  to  measure  is  set  down  on  the 
surface-plate.  The  button  is  then  adjusted  until  the  proper 
length-rod  can  just  pass  between  it  and  the  faceplate.  The 
jig  is  then  turned  onto  the  other  surface  that  is  to  be  meas- 
ured from  and  the  button  is  set  so  that  the  other  length-rod 
Just  passes  between  it  and  the  plate.  These  operations  are  re- 
"peated  until  the  button  is  set  so  that  both  length-rods  touch  it 


"Suppose,  for  convenience,  that  we  do  this  operation  on  a 
milling  machine  using  an  end  mill.  We  will  select  a  spot  on 
the  table  where  it  will  be  convenient  to  clamp  the  jig  securely 
and  set  it  there  temporarily,  then  get  a  straightedge  about 
18  inches  long  and  clamp  it  at  one  end  to  the  table  so  that 
the  squared  edge  of  the  jig  can  be  brought  against  it  without 
changing  its  position  materially  (see  Fig.  5);  then  measure 
from  the  edge  of  the  table  to  the  straightedge  at  the  clamped 
end  and  note  the  measurement  (as  at  a);  lay  off  a  distance  of 
15  inches  from  this  point  toward  the  opposite  end  of  the 
straightedge  and  set  the  latter  so  that  at  this  point  it  meas- 
ures about  0.87S1  inch  more  from  the  edge  of  the  table  than  it 
does  at  the  first  point.  (Dimension  6  would  then  be  0.87S1 
inch  greater  than  a.)  Now  if  you  have  an  indicator,  fix  it 
securely  in  the  spindle  of  the  machine  by  means  of  a  suitable 
fixture  (if  there  is  no  indicator  a  stiff  rod  pointed  at  the  end 
will  do,  by  using  a  piece  of  tissue  paper  to  get  the  touch  with) 
so  that  the  point  can  be  brought  in  contact  with  the  straight- 
edge, and  after  the  table  is  adjusted  so  that  the  end  of  the 
straightedge  nearest  the  machine  is  about  opposite  the  spin- 
dle, move  the  saddle  in  so  that  the  indicator  registers  some 
certain  amount;  then  set  the  dial  on  the  table  feed-screw  to 
zero;  next  move  the  table  toward  the  opposite  end  of  the 
straightedge  just  15  inches,  counting  off  the  proper  number 
of  revolutions,  and  bring  the  dial  to  zero;  then  set  the  dial  on 
the  saddle  feed-screw  to  zero  and   move  the   saddle  in   just 
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Fig.  5. 


Method  of  Accurately  Setting  Straightedge  to  a  Given  Angle  by 
using  Test  Indicator  and  Graduated  Feed-Screw  Dials 


0.8781  inch.  If  the  straightedge  is  properly  set,  the  Indicator 
should  register  the  same  as  it  did  at  the  other  end;  If  it  does 
not,  then  the  position  of  the  straightedge  must  be  altered 
until  it  does.  Thus  you  see  the  lengthwise  movement  of  the 
table  represents  the  side  adjacent  to  the  angle,  and  the  move- 
ment of  the  saddle,  the  side  opposite,  or  height. 

"Now,  since  we  have  the  straightedge  clamped  on  the  table 
at  the  proper  angle,   it  is  an  easy  matter  to  set   tlie  jig  up 
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against  it  and  c^amp  it  there,  and  if  a  piece  of  tissue  paper  is 
placed  between  the  straightedge  and  each  corner  of  the  jig, 
and  if,  when  the  jig  is  clamped  fast,  each  piece  of  paper  has 
about  the  same  tension  or  'feel'  when  pulled,  we  may  be  rea- 
sonably sure  that  the  jig  is  properly  set.  The  straightedge 
can  then  be  removed  and  the  piece  machined  with  the  assur- 
ance that  the  angle  will  be  as  correct  as  the  straightedge  was 
set.  Now  suppose  that  there  was  an  error  in  setting  the 
straightedge  of.  say  0.0025  inch,  which  is  a  liberal  amount  on 
a  machine  in  reasonably  good  condition,  and  assuming  that 
we  are  careful  in  having  the  backlash  all  out  of  the  screws 
when  we  take  the  measurements,  then  the  error  existing  in 
the  angle  on  the  jig  will  be  in  the  same  proportion  to  the 
error  in  the  straightedge  as  the  length  of  the  straightedge  is 
to  the  length  of  the  jig  bearing  against  it.  In  this  case  the 
length  of  the  jig  is  three  inches,  then  15  -e-  3  ^  5,  and 
0.0025  -^  5  ^  0.0005,  or  an  error  in  the  angle  on  the  jig  of 
0.0005  inch,  which  is  much  more  accurate  than  we  could  ever 
hope  to  set  a  bevel  protractor 

"As  I  said  before,  there  are  numerous  ways  of  multiplying 
errors,  and  a  little  study  of  the  subject  will  show  many  ways 
to  take  advantage  of  them;  although  there  are  instances 
where  they  act  to  a  disadvantage.  I  remember  once  that  I 
had  a  job  of  making  a  jig  for  drilling  twenty-four  Ti,-inch 
holes  in  a  straight  line  and  each  a  half  inch  apart.  As  a  half- 
thousandth  of  an  inch  was  tolerable  for  accuracy  it  was 
thought  to  be  an  easy  matter,  and  that  a  short  jig  having 
three  holes  in  it  would  do  the  work.  I  made  up  a  jig  of  this 
kind  which  was  to  be  used  by  drilling  the  first  hole  and  in- 
serting a  plug,  lining  the  jig  up  and  drilling  a  second  hole 
and  inserting  a  plug  and  drilling  the  third,  after  which  it  was 
intended  to  move  the  jig  along  and  set  it  by  using  a  plug 
through  the  center  hole  and  one  in  the  end  hole,  the  plugs  be- 
ing inserted  in  the  last  two  holes  drilled.  On  trying  the  jig 
out,  however,  it  was  found  that  the  two  end  holes  were  about 
six  thousandths  too  far  apart,  and  that  the  holes  were  not  in 
a  straight  line  but  on  a  slight  curve.  This  was  due  to  a 
slight  and  almost  indiscernible  error  In  the  jig,  but  this  error 
was  repeated  on  each  hole  drilled,  and  therefore  multiplied  by 
the  number  of  holes.  Well,  that  illustrated  the  impracticabil- 
ity of  the  method,  and  the  jig  was  thrown  away  and  one  made 
having  thirteen  holes  in  it,  the  first  two  and  the  last  two  a 
half  inch  apart,  with  the  intervening  holes  one  inch  apart. 
In  using  this  jig  the  two  end  holes  were  drilled  first  and  plugs 
inserted  in  them;  then  the  intervening  holes  were  drilled,  after 
which  the  plugs  were  removed  and  the  jig  moved  along  until 
the  first  hole  at  one  end  of  the  jig  matched  the  second  hole 
drilled  from  that  end.  A  plug  was  inserted  in  this  hole  and 
also  in  the  second  hole  from  the  other  end  of  the  jig;  the 
rest  of  the  holes  were  then  drilled.  This  made  a  very  satis- 
factory job,  and  though  it  was  more  work  to  make  the  jig, 
much  faster  drilling  could  be  done." 

"Were  you  blamed  for  making  the  jig  wrong  in  the  first 
place?"  asked  Jim. 

"Well,  no;  in  the  first  place  I  had  made  the  jig  according 
to  instructions,  and  then  it  was  what  might  be  called  a  profit- 
able mistake.  That  is,  it  showed  the  fallacy  of  a  design  that 
might  be  applied  to  other  work  of  a  similar  character.  It  has 
been  well  said  that  we  learn  more  from  our  mistakes  than  we 
do  from  our  successes.  When  we  make  a  mistake  we  have  a 
precept,  which  is  more  indelibly  fixed  in  our  minds  than  any 
other  training  or  instruction  coula  be,  that  instinctively  halts 
us  when  similar  circumstances  arise. 

"A  man  that  does  not  make  a  mistake,  generally  consumes 
so  much  time  avoiding  them  that  he  rarely  accomplishes  any- 
thing else.  There  is  a  difference  between  mistakes  and  care- 
lessness, and  we  should  not  get  the  two  confused." 

"While  you  were  talking  about  machining  that  angle  on  the 
milling  machine,"  said  Jim,  "I  was  reminded  of  an  argument 
that  I  overheard  between  Mr.  Corbin  and  Joe  Pitts  a  few  days 
ago.  It  seemed  Joe  had  bored  a  hole  in  a  jig  on  a  milling 
machine  and  it  did  not  come  out  right.  Mr.  Corbin  claimed 
that  the  table  of  the  machine  was  not  properly  set,  while  Joe 
maintained  that  that  made  no  difference." 

"I  remember  that,"  said  Anderson.  "Joe  was  wrong.  He 
set  his  job  up  using  an  indicator  along  the  side  of  the  jig 
that  was  at  right  angles  with  the  hole  that  he  was  to  bore, 


with  the  result  that  while  he  proved  that  the  jig  was  set  in 
the  proper  alignment  with  the  table,  he  did  not  prove  that  the 
table  was  set  at  right  angles  to  the  spindle,  or  to  the  saddle 
guides,  relying  on  the  graduations  of  the  table  base  for  this. 
Of  course,  when  the  hole  was  bored,  it  was  no  more  accurate 
than  the  machine.  You  can  readily  see  that  if  a  piece  were 
placed  between  the  centers  of  a  milling  machine  table,  the 
table  swiveled  to  one  or  two  degrees,  and  a  hole  bored  through, 
the  piece,  the  hole  would  be  at  an  angle  the  same  as  that  ta 
which  the  table  was  set.  I  have  frequently  made  use  of  this 
scheme  to  give  draft  to  keyways,  etc.  It  is  evident  that  if 
one  desires  to  bore  a  hole  in  a  piece  set  parallel  to  the  table 
guides,  and  have  that  hole  at  right  angles  to  the  side  of  the- 
piece  that  was  set  parallel,  one  must  be  sure  that  the  table 
guides  are  set  at  right  angles  to  the  saddle  guides,  or  the  spin- 
dle of  the  machine.  This  can  be  done  by  setting  an  indicator 
in  the  spindle  of  the  machine  so  that  the  registering  point 
will  describe  a  circle  of  at  least  six  or  eight  inches  when  the 
spindle  is  revolved;  the  indicator  should  then  be  set  at  one  ex- 
treme of  its  horizontal  movement  and  that  portion  of  the  table 
that  has  been  machined  parallel  to  the  table  guides  brought  up 
against  the  indicator  until  it  registers  some  certain  amount. 
Next  revolve  the  spindle  half  over  and  note  the  amount  regi- 
stered; if  it  registers  the  same  in  both  places  the  table  is  set 
square  to  the  spindle,  and  if  it  does  not  then  the  table  should 
be  adjusted  until  it  does.  The  machine  will  then  be  set  accu- 
rate enough  for  all  practical  purposes.  However,  if  it  is  de- 
sired to  bore  a  hole  of  any  considerable  length,  say  five  inches- 
or  more,  and  there  is  a  surface  on  the  piece  that  is  to  be  bored 
that  lies  parallel  to  the  hole  other  than  the  top  and  bottom,  it 
is  much  more  desirable  to  disregard  the  position  of  the  table- 
and  set  the  work  parallel  to  the  saddle  guides  using  an  indi- 
cator along  the  side  of  the  work  that  is  parallel  to  the  hole,.  . 
thus  dong  away  with  any  error  in  squaring  the  table  of  the 
machine;  in  fact  if  the  table  were  set  10  or  15  degrees  off 
square,  it  would  not  affect  the  accuracy  of  the  work.  There 
is  a  good  opportunity  for  a  man  to  lose  sight  of  the  funda- 
mental principles  of  the  thing  and  get  confused  as  Joe  did, 
but  once  you  thoroughly  understand  it,  it  is  plain  to  see  that 
if  work  is  set  in  line  with  the  table  guides,  then  to  bore  a. 
hole  at  right  angles,  the  table  must  be  properly  set,  but  if  work 
is  set  in  line  with  the  saddle  guides,  the  hole  will  be  bored, 
parallel  to  the  guides  regardless  of  whether  the  table  is  set 
properly  or  not,  assuming,  of  course,  that  the  piece  is  square 
and  the  previous  work  correctly  done.  Ah!  there  is  the 
whistle,  and  we  must  get  to  work." 


SUGGESTION  FOR  THE  MACHINE  VISE 

By  C.  F.  EMERSON 

The  sketch  submitted  herewith  very  clearly  shows  a  sugges- 
tion which  I  have  often  thought  would  be  most  practical  if 
carried  out.  By  having  the  steel  jaw  of  a  shaper  or  planer 
vise  graduated  somewhat  after  the  manner  shown,   it  would 
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Plan  ViewT  of  Graduated  Machine  Vise  Jaw 

not  be  necessary  to  change  the  position  of  the  stroke  of  the 
shaper  ram  or  planer,  as  is  so  often  the  case  after  the  work  A 
has  been  placed  in  the  vise  a  second  time,  owing  to  the  fact 
that  the  graduations  would  enable  the  operator  to  place  the 
piece  in  its  exact  former  position.  These  graduations  would 
also  be  useful  on  milling  machine  vises,  as  they  would  do 
away  with  the  necessity  of  changing  the  position  of  the  dogs- 
of  the  feed-tripping  mechanism. 
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L.AYING  OUT  AND  MACHINING  A  PISTON-ROD  KEY  SLOT 

As  the  layiiiK  out  and  machining  of  a  slot  for  the  keyed 
coniieetlon  between  an  engine  piston-rod  and  its  cro.sshead, 
is  a  typical  example  of  the  kind  of  work  the  all-round  ma- 
chinist is  often  called  upon  to  do.  we  shall  consider  this  op- 
eration somewhat  in  detail.  A  very  common  method  of  at- 
taching a  piston-rod  to  a  crosshcad  is  shown  in  Fig.  1.  The 
end  of  the  rod  is  tapered  and  it  is  held  in  place  by  a  cotter  or 
key  C.  which  is  inserted  in  a  slot  passing  through  the  cross- 
head  and  rod.  As  this  key  is  driven  in,  the  taper  side,  which 
bears  against  the  inner  end  of  the  rod  slot,  tends  to  wedge  or 
draw  the  rod  tightly  into  place.  In  order  that  the  key  will 
have  this  drawing  action,  the  slot  in  the  rod  must  be  off-set 
as  shown,  and  as  Iceys  are  usually  made  to  a  standard  size, 
evidently  this  slot  must  be  laid  out  and  machined  so  that  the 
tapering  side  of  the  key,  when  driven  tightly  In  place,  -will 
bear  evenly  across  the  slot.     It  is  also  desirable  that  the  key 
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Fig    1. 


View  show-iDg  Method  of  Securing  a  Piston-rod  to  its  Cross- 
head  by  a  Key  or  Cotter 


be  tight  soon  after  the  small  end  has  passed  through  the  cross- 
head  as  in  Fig.  1. 

It  will  be  seen  that  the  most  important  thing  in  connection 
with  the  laying-out  operation,  is  to  locate  points  correspond- 
ing to  6  and  c  on  the  rod,  as  this  is  the  side 
of  the  slot  against  which  the  key  bears.  To 
quickly  and  accurately  locate  these  points, 
first  insert  the  key  in  the  crosshead,  as  in  Fig. 
2,  in  the  position  which  it  will  occupy  when 
it  is  driven  through  the  slotted  rod;  then  with 
a  hook  scriber,  draw  lines  I  and  l^  across  one 
side  of  the  key  to  coincide  with  the  inner 
sides  of  the  crosshead  bore.  After  the  key 
is  removed,  the  rod  should  be  driven  in  and 
the  outline  of  the  crosshead  slot  on  each  side 
transferred  to  it  by  using  a  sharp  pointed 
scriber.  The  rod  before  being  removed 
should  be  marked  in  some  way  so  that 
the  scribed  line,  representing,  say,  the  outer 
half  of  the  crosshead  slot,  can  be  identified.  (By  outer  half 
is  meant  the  side  from  which  the  key  is  driven.)  To  locate 
a  line  representing  the  point  &   (Pig.  1)   on  the  rod,  the  lat- 


polnt  c  (Fig.  1)  is  also  scribed  on  the  opposite  side  of  the 
rod  with  the  dividers  set  to  the  width  of  the  key  at  i,.  Cir- 
cles are  now  laid  out  on  each  sidi^  of  the  rod,  as  shown  by 
the  heavy  lines,  for  drilling.  The  last  circle  on  the  end  next 
to  the  shoulder  should  extend  1/8  or  3/1 G  inch  beyond  the 
end  line  a  so  that  the 
slot  will  clear  the  key  on 
this  side.  The  diameter 
of  these  circles  is,  of 
course,  equal  to  the 
width  of  the  key,  as 
many  are  laid  out  as  will 
eome  within  the  length 
of  the  slot  so  that  as 
much  metal  as  possible 
will  be  removed  by  drill- 
ing. 

After  all  the  holes  have 
been  drilled  half  way 
through  from  each  side, 
as  described  in  the  Shop 
Operation  Sheet  accom- 
panying this  number,  the 
slot  is  finished  by  chip- 
ping or  broaching,  and 
filing.  The  ridges  on  the 
sides  may  be  removed  by 
the  use  of  an  ordinary 
side  chisel,  but  where  slots  are  frequently  cut,  the  work  can  be 
done  more  quickly  by  the  use  of  a  special  chisel  such  as  is 
shown  in  Fig.  4,  or  by  a  broaching  chisel  as  illustrated  in  Fig. 
5.  The  first  tool  is  shaped  somewhat  like  a  gouge.  The  side  r 
is  rounded  to  fit  easily  in  the  drilled  holes,  and  the  cutting  is 
done  by  the  corners  c,  which  are  given  a  little  clearance  on  the 
sides.  As  the  tool  is  driven  down  through  the  slot,  the  taper- 
ing cutting  edges  advance  and  shear  off  the  ridges  ,on  both 
sides,  which  have  been  left  between  the  holes.  The  width  of  this 
tool  is  slightly  less  than  the  required  width  of  the  slot  so  that 


Laying  out  Ihe  Slot 


Pig   2.    Using  Key  in  Connection  with  Laying-out  Operation 

ter  is  clamped  in  a  vise  with  the  marked  or  outer  side  up. 
The  exact  width  of  the  key  at  I  (Fig.  2)  is  then  measured  and 
a  pair  of  dividers  is  used  in  transferring  this  measurement  to 
the  rod,  as  illustrated  in  Fig.  3.     The  line  corresponding  to 

•  With  Shop  Operntlon  Sheet  Supplement. 


Figs.  4  and  5.     Tools  used  for  Trimming  Slot  after  DrilUng 

practically  all  superfluous  metal  is  removed,  and  little  filing 
needs  to  be  done.  The  broaching  chisel  shown  in  Fig.  5  can 
also  be  employed  for  this  work.  The  end  is  ground  concave  so 
that  it  will  cut  with  a  shearing  action  and  the  tool  is  given  a 
slight  amount  of  clearance  on  all  sides.  The  manner  of  using 
these  tools  should  be  apparent  from  an  inspection  of  the  illus- 
tration. 

After  the  chipping  or  broaching  operation  is  completed,  the 
slot  should  be  finished  by  filing,  a  flat  file  being  used  for  the 
sides,  and  a  round  or  "rat-tail"  file  for  the  ends.  The  taper 
end  against  which  the  key  is  to  bear,  should  be  finished  to 
coincide  with  the  lines  b  and  c,  Fig.  3.  The  accuracy  of  the 
work  may  be  tested  by  inserting  the  rod  into  the  crosshead 
(after  all  the  burrs  around  the  slot  edges  have  been  removed) 
and  then  driving  the  key  in  tightly.  If,  when  the  latter  is 
removed,  there  is  not  a  good  bearing  acioss  the  end  of  the 
slot,  the  "high  spots"  should  be  filed  down  until  Ihe  bearing 
is  uniform. 

To  prevent  a  key  from  dropping  out  of  its  slot  in  case  it 
becomes  loose,  a  small  split  cotter  is  inserted  in  the  end.  In 
order  to  have  this  cotter  close  up  to  the  crosshead  where  it 
will  be  the  most  effective,  the  hole  for  it  should  be  laid  out 
after  the  slot  is  finished  and  the  key  is  driven  to  its  final 
position. 
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HEAT  TREATMENT  OF  CARBON  STEEL 

By   J.    H.    GILL- 

Higli-speed  steel  is  in  fashion  nowadays.  This  fact  to- 
gether with  the  high  degree  of  skill  required  to  get  the  best 
results  from  carbon  has  caused  carbon  steel  to  be  neglected. 
For  some  kinds  of  work,  however,  carbon  steel  is  superior  to 
any  high-speed  steel  on  the  market,  if  it  is  dressed  properly 
and  receives  the  proper  heat  treatment. 

The  carbon  in  steel  may  be  in  one  of  two  forms:  Annealed 
steel  has  the  carbon  in  the  non-hardening  or  cementite  form. 
Hardened  steel  has  the  carbon  in  the  hardening  or  martensite 
form.  That  these  are  two  distinct  forms  may  be  seen  by  tak- 
ing a  small  piece  of  annealed  steel  and  a  small  piece  of  hard- 
ened steel  and  dissolving  each  in  hydrochloric  acid.  The  an- 
nealed steel  will  dissolve,  leaving  a  black  residue,  while  the 
hardened  piece  dissolves,  leaving  no  residue.  This  shows 
that  in  one  case  some  of  the  carbon  is  in  the  free  or  graphitic 
form  and  does  not  dissolve  in  acid  while  in  the  other  case,  the 
carbon  is  in  the  combined  form  and  all  dissolves. 


Sample  of  Carbon  Steel  broken  to  show  Difference  in  Grain  at  Different 
Hardening  Heats 

Another  point  that  is  more  important  to  the  steel  worker  is 
that  the  carbon  changes  form  suddenly  at  the  critical  tem- 
perature. This  is  shown  in  the  sample  reproduced  in  the 
accompanying  half-tone.  This  sample  was  made  in  the  fol- 
lowing way:  A  piece  of  steel  %  inch  x  1  inch  was  heated 
and  nicked  parallel  with  the  axis  as  seen  in  the  engraving; 
then  this  piece  was  heated  till  it  began  to  fuse  on  the  end  A 
the  heat  gradually  decreasing  toward  B.  The  end  B  was  not 
hot  enough  to  harden.  In  this  condition  the  piece  was  cooled 
as  quickly  as  possible  and  then  broken  along  the  nick.  The 
characteristic  burned  grain  is  seen  at  A.  This  gets  finer  as 
the  part  that  is  not  so  badly  burned  is  reached.  Just  before 
the  point  C  is  reached  we  find  the  maximum  fineness  and  the 
maximum  hardness;  as  soon  as  the  line  C  is  crossed,  we  find 
the  grain  of  the  annealed  steel.  The  sample  is  soft  from  B 
to  C.  This  shows  that  there  is  a  sudden  change,  on  the  rising 
heat,  at  C.  The  best  condition  for  hardening  is  just  after 
crossing  this  line. 

The  determining  of  the  point  C  is  a  very  important  matter. 
The  temperature  at  which  this  change  takes  place  varies  with 
the  different  steels.  There  are  several  ways  of  determining 
this  point.  One  is  by  heating  the  steel  to  a  dark  red,  plung- 
ing it  into  the  hardening  bath  and  trying  with  a  file.  If  not 
hard,  reheat  to  a  little  higher  temperature  and  try  in  the 
same  way.  In  this  way  go  up  step  by  step  till  a  point  is 
reached  at  which  the  steel  hardens.  This  reheating  and  hard- 
ening is  a  severe  treatment  and  is  likely  to  cause  cracks,  but 
if  carefully  done  it  will  give  the  lowest  heat  at  which  the 
steel  will  harden. 

There  are  two  other  methods  which  depend  on  the  fact  that 
steel  loses  its  magnetic  properties  when  the  hardening  point 
is  reached.  A  piece  of  steel  heated  to  a  dull  red  and  brought 
into  the  plane  of  a  magnetic  needle  will  attract  the  needle. 
[See  Machinery,  April,  1908.]  If  heated  until  the  tempera- 
ture is  above  the  hardening  point,  there  will  be  no  attraction 
and  the  needle  will  not  be  affected  by  the  presence  of  the 
steel.  In  using  this  test,  care  must  be  taken  that  the  pres- 
ence of  the  tongs  does  not  mislead  the  workman.  The  com- 
paratively cool  tongs  may  attract  the  needle  even  when  the 
steel  is  above  the  critical  point.  An  ordinary  horse-shoe  mag- 
net may  be  used  instead  of  the  magnetic  needle.  It  is  less 
likely  to  mislead  because  of  the  tongs  or  cooler  parts  of  the 
steel  but  is  less  sensitive.  A  bar  magnet  hung  on  a  pivot  at 
the  center  and  provided  with  a  handle  can  be  used  very  satis- 
factorily. It  can  be  introduced  into  the  furnace  to  test  the 
steel  during  the  process  of  heating  and   is  more  convenient 
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than  either  of  the  other  methods.  It  is  not  necessary  to  test 
every  piece  of  steel,  but  a  test  should  be  made  whenever  the 
person  takes  another  grade  of  steel  or  whenever  the  light 
changes.  The  intensity  of  the  light  makes  a  great  difference 
in  the  color  of  a  piece  of  iron  or  steel  at  a  given  temperature. 

If  steel  workers  would  observe  the  following  in  all  cases 
when  hardening  steel,  they  would  uave  better  results:  Harden 
carbon  steel  at  the  lowest  possible  heat  and  alivays  on  the 
rising  heat.  The  last  part  of  this  rule  is  the  one  more  often 
overlooked.  Steel  may  be  forged  at  a  higher  heat  than  the 
hardening  heat  but  should  in  all  cases  be  annealed  before  be- 
ing heated  for  hardening.  The  grain  of  the  steel  corresponds 
to  the  highest  heat  it  has  received  since  it  was  black.  If  a 
piece  of  steel  is  forged  at  1600  degrees  F.  and  allowed  to  cool 
down  to  1400  degrees  F.  to  harden,  it  will  have  a  grain  cor- 
responding to  1600  degrees.  If  the  piece  is  forged  at  1600 
degrees  F.  then  cooled  down  to  the  black  heat  and  reheated 
to  1400  degrees  F.  and  hardened,  it  will  have  a  grain  very 
much  finer  and  the  tool  will  be  very  much  better. 

In  making  tools  that  are  machined  to  shape  it  is  always 
best  to  rough  out  the  tool,  and  then  anneal  it  to  relieve  all  in- 
ternal strains.  After  annealing,  finish  to  size  anu  it  will  be 
much  more  likely  to  come  from  the  hardening  bath  straight 
and  free  from  cracks.  If,  in  heating  for  hardening,  any  part 
of  the  tool  gets  too  hot,  lay  it  one  side  and  let  it  cool  slowly  to 
the  black  heat  and  then  reheat  more  carefully. 

In  working  steel  always  have  even,  thorough  heat,  all  the 

way  through.     More  steel  is  injured  by  uneven  heat  than  by 

too  high  a  heat. 

*     *     * 

APPARATUS  FOR  HARDENING  MILLING 
CUTTERS 

The  accompanying  illustration  from  the  Practical  Engineer 
(London)  shows  an  apparatus  for  hardening  milling  cutters, 
patented  by  Mr.  J.  M.  Gledhill  of  Armstrong,  Whitworth  &  Co., 
Ltd.,  Manchester,  England.  As  is  well  known  the  best  re- 
sults in  hardening  milling  cutters  are  obtained  when  only 
the  teeth  are  hard- 
ened and  the  in- 
terior of  the  cutter 
left  comparatively 
soft.  Instead  o  f 
plunging  the  cutter 
directly  into  water 
or  .  other  cooling 
liquid,  the  exterior 
of  the  cutter  only 
is  subjected  to  the 
action  of  the  cool- 
ing liquid  in  the 
form  of  a  spray 
through  a  series  of 
fine  jets  at  high 
pressure.  The  in- 
terior is  kept  soft 
by  previously  plug- 
ging the  hole  to 
protect  it  from  the 
sudden  chilling  action.  The  cutter  is  made  to  revolve 
during  the  hardening  or  sprinkling  process  in  order  to 
expose  thoroughly  every  part  of  the  teeth  to  the  spray. 
The  chilling  action  may  be  stopped  at  any  desired  point 
by  turning  ofi:  the  water,  and  the  cutter  is  then  gradually 
cooled  by  immersion  in  oil  or  other  suitable  cooling  med- 
ium. This  method  also  almost  entirely  eliminates  the  crack- 
ing of  cutters  in  hardening.  The  illustration  clearly  indi- 
cates the  construction  of  the  apparatus  with  a  coiled  pipe  sur- 
rounding the  cutter  which  is  shown  in  dotted  lines.  The  cut- 
ter rests  on  a  carrier  mounted  on  a  ball  bearing.  The  carrier 
is  provided  with  vanes  so  ^hat  it  may  be  caused  to  revolve  by 
the  action  of  a  jet  of  water  from  the  end  of  the  coil.  The 
water  is  drained  off  through  an  outlet  at  the  bottom  of  the 
tank.  *     #     * 

The  best  mixture  for  bronze  letters  used  for  signs  is,  ac- 
cording to  the  Brass  World.  88  per  cent,  by  weight,  of  copper, 
8  per  cent  of  tin,  2  per  cent  of  lead,  and  2  per  cent  of  zinc. 


Hardening  Milling  Cutter  Teeth  by  a  Spray  of 
Cooling  Liquid,  leaving  the  Central  Portion  Com- 
paratively Soft 
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AREAMETER  FOR  MEASURING  HIDES 

By   PRANK    C.    PERKINS' 

The  general  construction  and  method  of  operation  of  a 
novel  form  of  areameter  may  be  seen  in  the  accompanying 
engravings.  Figs.  1  and  2.  This  instrument  is  of  great  value 
for  the  accurate  measurements  of  patterns  and  hides,  as  well 
as  other  areas  having  irregular  outlines.  In  Fig.  1  the  area- 
meter  is  shown  suspended  over  a  table  large  enough  to  ac- 
commodate  a   hide   of   the   size   usually   handled,   and   as   the 


Fig,  1.    Areameter  used  for  Measuring  Hides 

measurement  is  obtained  by  tracing  the  outer   edges  of  the 
hide,  a  table  accessible  on  all  sides  is  preferable. 

The  ordinary  pulley  A  is  screwed  into  the  ceiling  above  the 
center  of  the  table,  and  the  self-locking  pulley  B  is  placed  to 
one  side  of  pulley  A,  approximately  over  the  edge  of  the 
table,  where  the  operator  can  reach  the  weight  C  conveniently. 
A  large  wooden  disk  T  with  center  weight  D  and  cross- 
braces  V  is  placed  on  the  table,  and  a  center  pin  screwed  firm- 
ly into  the  center  weight.     The  areameter  is  placed  on  the 

disk,  being  held  in  posi- 
tion by  the  center  pin  F, 
which  is  inserted 
through  the  hole  at  the 
middle  of  the  jointed 
arm.  The        balanced 

wheels  are  fastened  to 
the  ends  of  the  arm  G  as 
shown  in  Fig.  1.  The 
swivel  E  is  then  securely 
fastened  to  the  center 
pin  and  the  cord  which 
is  attached  to  the  lifting 
weight  is  passed  over  the 
two  pulleys.  The  area- 
meter is  then  ready  to  be 
used. 

In  measuring  hides,  the  areameter  is  placed  on  the  leather 
in  such  a  position  that  every  portion  can  be  reached  by  the 
pointer  L.  Small  pieces  of  leather  and  patterns  must  be 
placed  outside  the  wooden  disk,  unless,  of  course,  they  are 
larger  than  the  disk,  in  which  case  the  latter  should  be  placed 
on  them  in  the  same  manner  as  on  a  hide.  The  pointer  is 
then  placed  at  some  designated  mark  on  the  outer  edge  of  the 
hide,  both  hands  on  the  dial  S  pointing  to  zero.  By  lifting 
the  pointer  slightly  and  guiding  it  with  the  aid  of  the  thumh 
or  forefinger  along  the  outer  edge  of  the  leather,  it  is  made 
to  follow  the  outline  of  the  hide  back  to  the  starting  mark. 
The  dial  will  then  show  the  total  of  the  area  measured.  The 
large  circle  of  figures  shows  the  number  of  square  foot  from 
zero  to  ten,  and  the  small  circle  of  figures  shows  every  five 
feet,  as  shown  in  the  engraving  of  the  indicator  in  Fig.  2. 
The  operator  traces  the  outer  edge  of  the  hide  to  the  right. 


Fig.  2.     Pointei-  and  Dial  of  Ai-eanieter 


In  case  of  holes,  the  coiiiplcte  hide  .should  be  imasured  lirst, 
and  the  pointer  then  passed  around  the  holes  to  the  left; 
then  the  exact  area  with  the  holes  deducted  will  be  indicated 
directly  on  the  dial.  The  speed  at  which  leather  can  be  meas- 
ured varies  with  the  size  of  the  hide,  a  GO-  to  60-foot  hide- 
being  measured  in  less  than  a  half  minute's  time. 

*     *     * 

FORMULAS  FOR  THE  VOLUME  OF  A  PART' 
OP  A  SPHERICAL    SEGMENT 

In  the  March,  1910,  issue  of  Macui.nkiiy  a  foriiiula  by  Mr.  R. 
A.  Jewett,  for  finding  the  volume  of  a  part  of  a  spherical  seg- 
ment, was  published.  Mr.  .John  B.  Sperry,  of  583  Benton  St., 
Aurora,  111.,  offered  a  different  solution  and  formula  jirevioua 
to  that  submitted  by  Mr.  Jewett,  but,  owing  to  an  oversight, 
this  formula  was  not  published  at  the  time  it  was  submitted,, 
and  is,  therefore,  given  below. 

If  1'  equals  the  volume  of  a  part  of  a  spherical  segment,. 
and  ft,  p,  and  r  equal  the  dimensions  indicated  in  the  accom- 
panying engraving,  then: 

r—h  V 
sin-'  ■ \ 


y=0.5236  \3i-h~—h'—3pr^+6pi' - 


180 


j+p(r—h} 


V  2rh—h' 

This  formula  is  derived  by  calculus,  and  owing  to  the 
length  of  the  derivation,  it  is  not  possible  to  reproduce  it  in 
Machinery. 

A  simplified  form  of  the  formula  by  Mr.  Jewett  is  offered 
by  Mr.  W.  L.  Tryon,  8  Hamburg  Ave.,  Schenectady,  N.  Y.  The 
symbols  in  this  formula  are  the  same  as  those  used  in  the 
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Notation  used  in  Pormulii  for  Part  of  a  Spherical  Segment 

Jewett  formula  published  in  the  March,  1910,  issue,  and  the 
simplified  formula  is  as  follows: 
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3  P  3  P.S 

It  will  be  seen  that  in  the  formula  above  there  is  but  one 
radical  {\/r'- — S"- — P'')  the  square  root  of  which  must  be 
extracted,  and  this  makes  the  formula  very  much  simpler  than 
that  in  the  March  issue  from  which  it  was  derived.  The 
derivation  is  too  lengthy  for  publication. 

*     *     * 

It  is  stated  in  the  Iron  Age  that,  according  to  computations- 
by  the  British  Commercial  Commissioner  to  Canada,  the  capi- 
tal employed  by  American  manufacturers  in  Canadian  branch 
works  amounts  to  about  $125,000,000.  The  number  of  firm* 
having  branches  in  Canada  amounts  to  nearly  150.  The  tend- 
ency of  American  capitalists  to  manufacture  in  Canada  is,  of 
course,  largely  caused  by  the  Canadian  tar-Cf,  which,  in  turn, 
is  largely  due  to  our  own  tariff  against  Canadian  products. 
Here  is  then  a  case  where  the  tariff  indirectly  has  caused  an 
exodus  of  capital   from,  and  a  diminished  demand   for  labor 

in.  the  United  States. 

»     *     * 

The  English  Admiralty  specification  for  phosphor-bronze  of 
great  strength  is,  according  to  the  Brass  World,  as  follows: 
copper,  90  per  cent;  tin,  9.7  per  cent,  and  phosphorus,  0.3  per 
cent. 
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A  POINT  IN  ROUGH  TURNING 

In  manufacturing  the  ordinary  sizes  of  machine  tools  there 
are  many  places  that  have  to  be  machined,  belonging  to  the 
class  Indicated  in  Fig.  1,  which  have  to  be  reduced  an  inch 
or  more  in  diameter  and  a  few  inches  in  length.  The  particu- 
lar piece  illustrated,  which  will  be  taken  as  an  example  of  this 
class  of  work,  is  a  rough-turned  pinion  for  a  lathe  apron.  The 
stock  comes  to  the  lathe  cut  off  and  centered,  to  be  rough 
turned  from  2i,s  inches  in  diameter  to  15/16  inch  diameter — a 
reduction  of  1  3/16.  As  this  is  merely  a  question  of  rapidly 
removing  the  stock,  no  attention  need  be  paid  to  the  smooth- 
ness of  the  cut.     Now  if  one  single  tool  should  be  used,  either 
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Fig.  1.     Class  of  Work  on  which  Two  Tools  can  be  advantageously 
used  for  Roughing 

two  separate  roughing  cuts  would  have  to  be  taken,  or  a 
fine  feed  used,  because  of  the  cutting  pressure  on  the 
work.  Neither  the  tool  nor  the  machine,  however,  would  be 
loaded  anywhere  near  its  full  capacity,  as  the  size  of  the  cut 
is  limited  in  this  case  by  the  strength  of  the  work,  and  not  by 
the  capacity  of  the  machine  or  tool. 

The  tool  pressure  produces,  as  the  cut  starts,  a  large  com- 
pression of  the  metal  surrounding  the  rear  center,  and,  it  the 
-center  is  small,  it  is  liable  to  break  out  or  destroy  the  tail- 
■stock  center.  Furthermore,  the  tool  pressure  causes  the  work 
to  spring,  and  when  the  turned  diameter  is  only  15/16  inch, 
this  bending  is  very  likely  to  cause  trouble.  In  order  to  coun- 
teract these  drawbacks  and  to  insure  the  possibility  of  loading 
the  machine  to  the  full  capacity,  lathes  are  equippea  with  two 
tool-posts  and  two  turning  tools,  one  being  used  in  the  front 


Fig.  2.    Arrangement  of  Tools  for  Taking  Heavy  Cuts  on  Small  Work 

and  one  in  the  rear  in  an  inverted  position.  The  arrangement 
is  illustrated  in  Fig.  2. 

Considering  the  pressure  on  the  work,  the  tool  pressure  on 
one  side  is  cownward  and  on  the  other  upward,  these  tending 
to  balance  each  other  as  far  as  bending  is  concerned.  The 
rear  center  and  the  turned  part  of  the  work  are  thus  relieved 
from  nearly  all  the  strain.  There  is  a  slight  strain,  however, 
as  the  front  tool  is  usually  set  to  take  a  slightly  deeper  cut 
than  the  back  one.  By  this  method  the  time  of  rough  turning 
the  class  of  work  referred  to  in  the  foregoing,  can  be  reduced 
to  less  than  one-half,  because  each  of  the  two  tools  can  be  made 
to  remove  more  stock  than  would  a  single  tool. 

Cleveland,  Ohio.  Oskar  Kylix 


[The  principle  of  two  opposed  tools  to  balance  heavy  lathe 
cuts  is  well  known  and  much  used  in  certain  classes  of  manu- 
facture, of  course,  but  it  is  doubtless  not  used  as  generally  as 
it  could  be  with  profit. — Editor.] 

TINNING  STEEL  PANS 

Before  steel  pans  can  be  tinned  all  scale  must  be  removed; 
this  can  be  done  in  a  pickling  solution,  composed  of  equal 
parts  of  hydrochloric  acid  (or  muriatic  acid,  as  it  is  often 
called)  and  water.  Lead  tanks  are  sometimes  used  for  hold- 
ing the  acid,  but  it  is  better  to  obtain  an  enameled  fire-clay 
bath  (such  as  used  for  lavatory  sinks)  or  any  earthenware 
vessel  that  is  large  enough  to  cover  a  quantity  of  the  steel 
pans  at  the  same  time.  During  the  time  the  pans  are  in  the 
pickle  they  should  be  moved  about,  so  that  all  parts  may  be 
equally  exposed  to  the  action  of  the  acid.  The  length  of  time 
for  pickling  will  depend  upon  the  temperature  and  strength 
of  the  acid  and  on  the  condition  of  the  pan  surfaces.  If  the 
acid  is  fresh,  then  the  pickling  may  be  done  in  about  ten  min- 
utes, but  if  the  acid  is  pr.rtly  spent  thirty  or  forty-five  minutes 
will  be  required.  The  acid  must  not  be  heated  to  increase 
the  speed  of  working,  as  the  pan  surface  produced  will  not  be 
so  good  as  when  pickled  by  cool  acid.  Any  increase  of  tem- 
perature over  and  above  that  of  the  atmosphere  required  for 
the  effective  working  of  the  pickle,  is  soon  obtained  by  the 
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Method  of  Making  Tank  for  Steel  Tinning 

heat  generated  through  the  chemical  action.  If  tne  pickling 
solution  is  too  hot,  the  action  upon  the  pans  will  not  be  uni- 
form, and  the  surfaces  will  be  somewhat  rough.  To  obtain  a 
good-looking  surface  after  tinning,  the  operator  should  be 
careful  not  to  over  pickle,  as  this  will  cause  the  pans  to  look 
"dead"  and  "dry."  When  properly  cleaned,  the  pans  should 
instantly  be  plunged  into  a  water  tank  for  washing;  they  are 
then  ready  for  the  flux. 

The  tank  used  for  tinning  can  easily  be  made  from  1/16- 
inch  sheet  steel.  To  form  the  sides,  lay  out  a  line  5  inches 
in  from  the  edge  all  around,  as  shown  in  the  accompanying 
engraving,  and  then  with  the  intersecting  points  A  as  centers, 
scribe  arcs  for  rounding  the  corners;  the  portion  B  is  then 
cut  away.  In  working  up  the  corners  care  should  be  taken 
to  get  them  true;  the  way  this  is  done  is  as  follows:  Press 
the  corners  over  the  tip  of  a  sharp  stake  and  bend  on  the  line 
C ;  this  will  start  the  corners  and  slightly  turn  up  the  sides, 
which  can  then  be  bent  on  a  sharp  stake  assisted  by  a  large 
wood  mallet.  When  the  sides  are  bent  up  sufiiciently,  the  cor- 
ners should  be  knocked  together  to  make  the  points  D  and  E 
meet,  and  then  bent  around  on  the  ends  of  the  pan  against 
which  they  should  be  closely  flattened.  This  completes  the 
tank. 

When  preparing  the  bath  of  molten  tin,  sufficient  metal 
should  be  obtained  to  cover  the  steel  pans.  The  tin  can  read- 
ily be  melted  over  an  ordinary  forge  fire,  but  care  must  be 
taken  not  to  overheat  it;  the  temperature  should  be  about 
400  or  450  degrees  F. 

The  flux  into  which  the  pans  are  dipped  previous  to  tinning 
them  is  composed  of  a  solution  of  chloride  of  zinc,  that  is 
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made  by  dissolving  zinc  in  hydrochloric  acid  to  the  satura- 
tion point.  The  steel  pans  should  be  heated  slightly  before 
putting  them  into  the  molten  metal.  Care  should  also  be 
talveu  when  immersing  the  pans  to  place  theui  in  gently, 
lis  llio  molten  tin  eoming  in  eontacl  with  tlie  dump  surl'uee 
of  the  work  boils  and  "spits."  The  pan  should  be  moved 
briskly  in  the  molten  metal  by  means  ot  a  pair  ot  smith's 
tongs,  and  then  removed  quickly  and  shaken  over  the  bath. 
When  the  tin  has  drained  to  the  lower  edge,  it  should  be 
wiped  olt'  with  a  pad  ot  tow  or  wadding.  If  the  coating  of 
tin  is  not  satisfactory  after  the  first  attempt,  the  work  should 
again  be  dipped  in  a  solution  of  zinc  chloride  and  then  in  the 
tin,  as  previously  described.  A  second  dip  generally  improves 
the  appearance  of  the  surface.  The  work  should  finally  be 
washed  with  plenty  of  water  and  then  dried  with  clean  saw- 
dust. This  completes  the  tinning  operation  and  if  the  proper 
method  has  been  followed  and  care  exercised,  the  pan  should 
have  a  smooth  coating,  uniform  in  depth  and  color. 

FoiiEMAN  Tinner 


BELT  KINKS 

In  a  small  shop  where  I  worked  they  take  very  good  care 
of  their  belts,  and  here  are  some  points  as  to  how  they  do  it. 

Near  each  pulley  on  the  line-shaft  where  a  belt  drives  a  ma- 
chine that  is  liable  to  stand  idle  for  some  time,  a  staple  is 
driven  into  the  ceiling  and  a  hook  of  5/16  or  3/8  inch 
round  iron  is  hung  from  the  staple.  The  hook  is  long 
enough  to  reach  almost  to  the  rim  of  the  pulley  but  a  lit- 
tle to  one  side  of  it.  When  a  belt  is  run  oft  its  pulley,  it  is 
hooked  up  by  the  belt  stick  on  this  hook,  the  slack  ot  the  belt 
allowing  it  to  be  caught  on  the  hook,  and  when  the  belt  sags, 
the  hook  swings  so  as  to  make  the  belt  clear  the  side  of  the 
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duo  to  several  laced  Joints  in  one  belt,  and  It  Is  surprising 
to  see  how  much  good  belting  will  be  found  in  a  lot  of  old 
belts  that  have  been  well  cleaned  and  oiled.  Tad 

EXPANDING  BORING  TOOL 

An  expanding  boring  tool,  intended  for  use  in  a  turret 
lathe,  is  shown  in  the  accompanying  Illustration.  This  tool 
can  also  be  employed  in  a  common  lathe  or  drill  press,  but 
it  is  especially  adapted  for  boring  cored  holes,  brass  bush- 
ings, etc.  The  shank  A,  which  is  made  from  mild  steel,  is 
turned  to  fit  the  turret  and  is  threaded  14  threads  per  inch 
for  the  knurled  nut  C.  The  collar  B  is  a  sliding  fit  over  the 
threads  and  is  casehardencd.     The  holes  for  the  cutters  are  % 


Method  of  SuspencUog:  an  Idle  Belt 

pulley  and  also  the  shaft,  as  shown  in  the  illustration.  This 
avoids  the  trouble  of  tieing  belts  to  beams,  hangers,  etc;  and 
it  is  so  little  trouble  to  hook  the  belt  up,  that  it  is  done  when 
it  might  not  be  tied  up.  Care  must  be  used,  of  course,  in  plac- 
ing each  hook,  so  that  the  belt,  when  off  the  pulley,  will  reach 
the  hook. 

Here  is  another  important  point  in  the  treatment  of  belts: 
At  inventory  time  or  other  "shut-down,"  the  belts  are  examined 
and  the  greasy  or  dirty  ones  are  first  scraped  to  remove  the 
surface  dirt,  and  are  then  washed  with  warm  soap  and  water, 
care  being  taken  that  the  water  is  not  hot  enough  to  be  un- 
comfortable lo  the  hands.  After  drying,  they  are  given  a 
light,  even  coating  of  castor  oil  on  the  working  side,  and  if 
very  dry,  on  both  sides.  In  fact,  those  belts  running  in  hot  or 
dusty  places  are  oiled  rather  frequently.  This  improves  the 
driving  power  greatly  and  can  be  done  without  taking  the 
belts  down,  but  simply  running  them  off  their  pulleys. 

For  belt  joints,  they  have  given  up  all  hooks  and  lacings  for 
permanent  joints.  When  a  new  belt  is  put  on,  it  is  laced  as 
tight  as  it  will  run,  and  after  the  stretch  is  pretty  well  out, 
the  ends  are  beveled,  the  belt  is  drawn  up  with  clamps,  and  a 
lap-joint  is  made,  the  slack  due  to  the  stretch  of  the  new 
belt  furnishing  all  the  lap  that  is  needed.  This  is  usually 
not  over  three  inches  and  frequently  not  more  than  one  and 
a  half  or  two  inches  for  short  belts,  but  long  experience 
shows  that  it  is  enough.  This  treatment  has  been  applied  to 
high-speed  and  low-speed  belts  of  the  widths  usual  for  the  aver- 
age machines  and  tools — or  say  up  to  four  inches — and  for 
several  years  it  has  been  a  success.  It  also  enables  all  the 
short  pieces  of  belting  to  be  used  without  the  usual  trouble 


Expanding  Boring  Tool  for  Coi-ed  Holes.  Brass  Bushings,  etc. 

inch  in  diameter  and  cross  each  other.  The  cutters  are  made 
from  3s-inch  round  steel  and  are  cut  down  for  part  of  their 
length  to  the  center  line  as  shown  at  D  so  that  they  will  cross 
each  other  when  in  position.  After  the  cutters  are  made  and 
hardened,  they  are  put  in  place  and  adjusted  to  a  trifle  over 
the  desired  size,  and  locked  with  screw  E.  They  are  then 
ground  to  size  in  a  grinding  machine  and  backed  off. 

Harrison,  N.  J.  A.  L.  More 


IMPROVED  ADJUSTING  STRIP  FOR  SLIDES 

It  seems  to  be  a  universally  accepted  fact  that  the  taper 
strip  for  taking  up  the  wear  in  the  slides  of  machines  is  a  big 
improvement  over  the  older  types  in  which  all  the  pressure 
was  taken  by  the  adjusting  screws.  The  metal-to-metal  con- 
tact of  the  former  is  practically  equal  to  a  solid  slide;  but 
at  the  same  time  it  is  rather  an  awkward  job  to  plane,  as  the 
taper  necessitates  an  extra  setting  of  the  slide;  in  addition  to 
which  the  planing  and  fitting  of  the  strip  are  much  more  diffi- 
cult than  with  the  older  designs.  To  overcome  this  construc- 
tional difliculty,  I  designed  the  adjusting  strip  shown  in  the 


Adjusting  Strip  for  Slides  which  is  moved  Crosswise  for  taking  up  Wear 

accompanying  sketch,  and  I  think  it  will  be  admitted  that 
where  it  can  be  used,  and  especially  where  the  pressure  tend- 
ing to  lift  the  slide  is  small  compared  with  the  side  pressure, 
it  is  just  as  effective  as  the  other  kind  and  much  easier  to 
machine  and  fit. 

The  illustration  shows  the  application  of  this  strip  to  a 
lathe  saddle,  it  being  at  the  rear  for  convenience  of  adjust- 
ment. The  strip  A  instead  of  tapering  lengthwise,  tapers  15 
degrees  in  cross  section.  It  is  adjusted  by  screw  li  (of  which 
there  are  two  or  more)  which  has  a  collar  sunk  into  the  strip 
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at  F ;  iS  is  a  counterbored  hole  to  receive  the  collar  of  the 
screw  when  the  latter  is  screwed  up. 

At  B  there  is  a  brass  block  which  is  tapped  in  position  to  fit 
the  threads  of  screw  B;  C  is  a  lock-screw  which  clamps  the 
brass  block  onto  screw  B,  thus  effectively  locking  it. 

Of  course  there  are,  no  doubt,  many  places  where  the  usual 
end  adjustment  is  the  only  one  that  is  possible,  but  the  strip 
described  in  the  foregoing,  where  it  can  be  used,  has  a  few  ad- 
vantages from  a  manufacturing  point  of  view.        Racquet 


DIE-MAKERS'    CLAMP 

There  are  many  forms  of  die-makers'  clamps  in  use,  and 
many  have  been  described  and  illustrated  in  the  mechanical 
publications,  but  the  one  illustrated  herewith  has  the  good 
points  of  several  combined  in  one.  First,  the  range  of  adjust- 
ment in  the  ordinary  clamp  is  too  limited,  especially  where 
there  are  punches  with  round  shanks  to  mark  off,  as  they  add 
at  least  two  inches  to  the  height;  and  those  with  three  arms 
are  only  useful  for  round  jobs.     This  clamp  is  adjustable  for 


Fig.  1.    Die-makers'  Clamp  with  Wide  Range  of  Adjustment 

width  and  height,  by  spaces  of  one  inch.  It  will  take  in,  ex- 
treme adjustment,  11  by  11  inches,  and  it  can  be  contracted 
to  1  inch  in  width  and  to  zero  in  height.  The  adjustment  is 
quickly  changed  by  four  14-inch  thumb-screws.  The  clamp- 
screw,   w-hich    is    Vi    inch   diameter,    has    a    5-inch    length    of 


SUGGESTION  BOX  IN  THE  FACTORY 

A  system  for  rewarding  meritorious  suggestions  on  economi- 
cal methods  in  the  shop  was  first  introduced  in  our  factory 
about  two  years  ago,  the  plan  being  similar  to  that  adopted 
by  the  National  Cash  Register  Co.  of  Dayton,  Ohio. 

The  adoption  of  this  idea  in  our  shop  can  be  traced  directly 
to  an  incident  in  which  I  was  directly  concerned,  and  which 
had  to  do  with  a  dispute  that  arose  as  to  whether  I  or  the 


Fig.  2.    Tongs  of  the  Clamp  attached  direct  to  the  Cross  Beam  for 
Small  Work 

superintendent  of  the  factory  was  the  original  discoverer  of 
a  means  whereby,  with  the  adoption  of  follow  dies,  the  sep- 
arate operations  on  a  blank  could  be  reduced  from  three  to 
two,  with  a  consequent  saving  in  time  and  cost  of  tools. 

While  endeavoring  to  improve  the  manufacturing  methods 
on  a  certain  part  of  the  typewriter  which  we  manufacture,  I 
called  the  superintendent  to  my  board  to  consider  the  advisa- 
bility of  making  certain  changes  in  the  construction  of  the 
press  tools  used  on  this  piece,  with  the  idea  of  reducing  the 
number  of  operations  necessary  to  finish  it.  He,  after  having 
carefully  gone  over  my  suggestion,  pronounced  it  impracti- 
cal, and  let  the  matter  drop.  A  few  days  after  he  came  to 
me,  and  reminding  me  of  the  job  on  which  I  had  been  work- 
ing, proceeded  calmly  to  unfold  to  me  as  a  good  idea  of  his 
own  conception  the  very  suggestion  which  I  had  made  to  him 
a  few  days  previous.  As  the  general  manager  of  the  company 
was  present  at  the  time,  and  as  the  superintendent  was  taking 
the  credit  to  himself  for  my  idea,  I  produced  my  sketch  book, 
showing  in  black  and  white  that  he  was  either  mistaken  in 
his  claims  or  had  deliberately  stolen  my  thunder. 

So  impressed  was  the  general  manager  with  this  incident 
that  a  system  of  reward  for  suggestions  on  improvements  in 
the  shop  and  office  systems,  followed  in  a  few  weeks  time. 
The  plan  provides  that  all  suggestions  shall  be  written  out 
fully  and  clearly,  accompanied  by  necessary  sketches,  and  be 


1 

j^^.- 1",--^; 

^               \          li  TAPPED  HOLE 

(«" 

FAPPED 

HCLES 

! 

i                  !        i 

0  ;-?  .^-^'fT?          i  i 

i^\ 

;    i                   I 

?  ;         li     1 

^^m^^j^^ 

ni 

-        1 

r    1 

4-^ 

_J.4'L 

t 

i*— 1"---* 

-i!4f 

sj j^  ^  3^/'g^Plpg 

«*  f" 

iH 

i< 

oy4 

[-r- 

/    \    ^ m 

=^' 

NX 

'■-..V  r. 

^l— 

— --5H'^ 

--~7^ 

^^J4"thume-scre.v 

'4"' 

.V-,-! 

Fig.  3.     Details  of  Die-makers'  Clamp 


thread,  with  a  ball  tip  and  button  shoe,  that  adjusts  itself  to 
any  angle.  Fig.  2  shows  the  arms  or  tongs  uncoupled  from 
the  extension  arms  and  coupled  direct  to  the  cross  beam,  thus 
giving  the  clamp  a  quick  adjustment  for  small  work. 

The  clamp  can  be  easily  made  as  it  is  built  up  of  riveted 
strips  of  standard  stock,  the  only  forged  parts  being  the  tongs. 

N.  S.  Pittsburg,  Pa.  William  A.  Painter 


considered  by  a  committee  from  the  factory  composed  of  the 
foremen  of  the  most  important  departments,  together  with 
the  superintendent.  If  the  suggestion  offered  is  adopted,  a 
nominal  reward  of  two  dollars  is  paid  the  man  who  offered  it, 
and  his  name  is  included  in  a  list  made  up  at  the  end  of  every 
month,  containing  the  names  of  those  who  have  had  their 
suggestions  adopted. 
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This  plan  has  been  of  undoubted  value  in  securing  sugges- 
tions from  some  who  would  otherwise  bo  reticent  about  offer- 
ing their  ideas  for  the  good  of  the  service,  owing  to  the  fact 
that  the  foreman  is  so  often  given  the  credit,  or  because  the 
plan  is  often  rejected  without  proper  consideration  if  coming 
from  some  one  not  in  authority,  as  it  is  thought  unworthy  of 
seriocs  thought  and  attention.  Nothing  is  so  galling  to  a 
man  in  the  shop,  perhaps,  as  to  see  someone  else  praised  for 
something  which  was  his  own  idea. 

The  main  benellt  to  the  man  rewarded,  is  not  so  much  in 
the  two  dollars  which  is  given  him  to  cover  the  time  spent  in 
preparing  his  suggestion,  w-hich  work  must  usually  be  done 
at  home  or  at  the  noon  hour,  as  in  the  knowledge  that  his 
efforts  are  appreciated,  and  that  his  name  is  before  those  in 
authority.  He  also  realizes  that  the  next  time  promotions  aie 
made  ne  stands  a  better  chance  of  consideration  through  what 
he  has  accomplished. 

The  management  of  our  company  is  highly  pleased  with 
the  results  accomplished  after  having  this  system  in  operation 
for  a  year  and  a  half.  The  money  spent  in  this  way  is  many 
times  repaid  by  the  economies  made  possible,  and  besides  that 
consideration,  the  men  in  the  shop  are  imbued  w'ith  a  more 
lojal  and  liberal  spirit  toward  those  in  authority. 

Desig.n'eu 


MACHINE  FOR  BENDING  PIPE  AND  ANGLE 
IRON 

A  machine  w'hich  is  adapted  for  bending  either  pipe  or  angle 
iron,  is  illustrated  herewith.  The  machine  as  shown  in  the 
illustration,  is  set  up  for  bending  pipes.  It  has  three  concave 
rolls  (when  used  for  bending  pipe)  which  are  located  so  that 
the  centers  of  the  rolls  form  a  triangle.  The  pipe  is  given  the 
desired  curvature  by  screwing  down  the  upper  central  roller 
by  the  two  screws  shown.  The  particular  pipes  bent  in  this 
machine  are  3/32  inch  thick,  and  this  tubing  after  being  bent 
is  about  1  32  inch  out  of  round.  When  the  machine  is  used 
for  bending  angle  iron,  the  concave  rolls  are  replaced  by  three 
rolls  which  are  grooved  to  receive  one  leg  of  the  angle;  in  addi- 
tion there  are  four  side-bearing  rolls  which  are  to  prevent  the 
angle  iron  from  bending  to  one  side.  This  machine  is  cheaply 
constructed,  but  very  substantial.  The  side-plates  or  frame 
are  made  from  %-inch  boiler  plate.  The  shafting  is  of  cold- 
rolled  steel.  The  pipe  rolls  are  of  cast  iron,  while  those  for 
bending  the  angle  iron  are  of  steel.  Elongated  holes  through 
which  the  shaft  of  the  upper  roller  passes,  permit  the  necessary 


Machine  for  Bending  Pipe  and  Angle  Iron 

vertical  adjustment.  This  machine  rolled  fifty-six  angle  irons 
to  a  circular  shape  71 -Yi  inches  in  diameter  in  four  hours,  the 
work  being  done  by  three  laborers.  None  of  these  angle  iron 
hoops  which  were  subsequently  used  in  connection  with  a  well- 
casing,  were  out  of  round  more  than  one-half  inch. 
Jackson,  Tenn.  T.  0.  Maiitin 


'Phis  hammer  does  the  work  very  accurately,  and  Miiich  more 
rapidly  than  is  possible  with  the  hydraulic  press.  There  are 
three  sets  of  dies  used  for  forming  the  three  differently- 
shaped  cross-members,  G,  I.  and  K  for  automobile  frames. 
lOither  of  these  sets  of  dies,  which  are  made  from  a  good  qual- 
ity of  cast  iron,  may  be  quickly  attached  to  the  hammer.  The 
dies  used  for  pressing  the  parts  O  and  K,  were  cast  in  chills, 
it  being  an  easy  matter  to  forge  the  chills  so  that  very  little 
was  left  to  machine.  The  dies  for  pressing  the  member  I, 
were  cast  from  a  pattern,  and  have  given  excellent  service. 
I'^ach  set  of  dies  is  equipped  with  positive  knock-outs  for  re- 
moving the  pressed  part  on  the  upward  stroke  of  the  ram. 
These  knock-outs,  which  are  indicated  at  //.  consist  of  round- 
headed  bolts  which  arc  set  into  counterbored  holes  in  the 
upper  die   B.     Beneath   the   head   of   each   knock-out   pin,   and 


MAKING  PRESSED   STEEL  PARTS  UNDER 

THE  STEAM-HAMMER 
A  steam-hammer  that  is  equipped  with  dies  and  used  as  a 
press  for  forming  pressed  steel  parts,  is  illustrated  herewith. 


steam-hammer  equipped  with  Dies  for  Formixig  Steel  Parts 

in  the  counterbored  part  of  the  hole,  there  are  small  springs 
which  support  the  knock-out  pins.  When  the  die  B  approaches 
the  end  of  its  upward  stroke,  the  knock-outs  are  forced  down 
by  tae  frame  F,  thus  removing  the  pressed  part.  The  two 
knock-out  pins  are  then  returned  to  their  original  position  by 
the  spring  as  the  ram  descends. 

The  dovetailed  piece  D  by  which  the  die  B  is  keyed  to  the 
ram,  is  detachable,  being  attached  to  the  die  by  means  of  cap- 
screws  which  fit  in  counterbored  holes  and  pass  through  the 
dovetailed  piece  into  the  die.  This  same  dovetail  is  used  on 
all  the  dies;  this  is  done  in  order  to  lessen  the  cost  and  com- 
plication in  the  die  making.  When  a  new  set  of  dies  is  to  be 
attached  to  the  hammer,  the  holes  in  the  piece  D  are  trans- 
ferred to  the  punch  as  follows:  After  putting  the  bottom  die 
in  place  and  keying  it  securely  in  the  anvil  block,  the  upper 
die  or  punch  is  placed  in  position.  Two  center  punches  which 
have  been  machined  to  fit  the  holes  in  the  dovetailed  piece  D, 
and  which  are  about  1/16  inch  longer  than  D,  are  placed  in 
the  holes,  after  which  D  is  fastened  in  place  by  driving  in  the 
key  E.  The  ram  is  then  let  down  with  the  result  that  the  pro- 
jecting centers  of  the  punches  mark  the  top  of  the  die  B  at 
points  concentric  with  the  holes.  These  centers  are  then  used 
to  lay  off  holes  in  the  upper  die,  which  are  drilled  and  tapped 
for  the  bolts. 

The  efficiency  of  the  steam-hammer  for  doing  pressed  steel 
work,  is  shown  by  the  following  figures:  The  three  frame 
members  G,  /,  and  A"  were  pressed  at  a  cost  of  9  cents  per  set. 
Three  laborers  can  press  five  hundred  of  the  pieces  I  In  ten 
hours,  one  man  running  the  hammer,  one  keeping  the  pressed 
parts  out  of  the  way,  and  one  placing  the  work  in  position. 
This  same  hammer  is  also  used  for  doing  some  heavy  and 
dinicult  pressed  steel  work  for  boilers.  T.  O.  Mauti.n 

Jackson,  'Peiiii. 


Sii 


MACHINERY 


June,  1910 


BPFBCTIVB  METHOD  FOR  HOLDING  RACK 
ON  PLANER 

Some  readers  of  Machixeey  may  recognize  in  the  following 
an  experience  similar  to  one  of  their  own.  I  was  running  a 
planer  which  had  a  rack  built  in  two  pieces,  and  as  usual,  it 
was  held  by  screws  counterbored  in  the  middle  slot  of  the 
table.  The  normal  condition  of  these  screws  was  about  half 
a  turn  loose  and  although  securely  tightened,  they  persisted 
in  working  back  to  normal,  in  which  state  they  had  worn 
elliptical  holes  so  that  a  comfortable  little  "chug  chug"  was 
emitted  at  the  end  of  each  stroke.  This  continued  until  one 
day  when  the  screw  sheared  off,  the  table  stopped  and  the 
rack  slid  off  on  the  floor.  Now  at  last  the  machine  nad  to  be 
repaired,  but  instead  of  drilling  out  the  holes  and  setting  new 


Fi^s.  1  and  2.    Punclimg  to  be  swraged  and  Section  of  Die 

screws,  I  decided  to  put  in  new  ones  of  the  same  size  and  let 
the  driving  thrust  be  taken  by  keys.  This  was  accomplished 
by  cutting  two  half-inch  keyways  in  each  section  of  the  rack 
and  corresponding  ones  in  the  table.  After  putting  in  the 
new  screws,  the  keys  were  carefully  fitted  and  the  planer  was 
again  ready  for  business. 

On  the  face  of  it  this  planer  construction,  which  is  so  com- 
mon, seems  to  be  in  defiance  of  theory — relying  on  bolts  under 
tension  to  resist  the  lateral  stress  which  would  be  caused 
by  the  thrust  of  the  cut.  Yet  in  the  majority  of  cases  this 
manner  of  holding  the  rack  has  been  effective.  Possibly  it 
has  no  parallel  in  mach'ne  tool  design. 

Middletown,  N.  Y.  Doxald  A.  Hampsox 


LAPPING  A  SIZING  AND  SWAGING  DIE 

A  die  was  required  for  swaging  and  burnishing  pieces  of 
mild  steel  which  had  been  punched  to  the  shape  shown  in  Fig. 
1.  These  pieces  measured  about  one  inch  long,  across  the 
wide  part,  %  inch  the  other  way  and  they  were  about  5/32 
inch  thick.  As  they  were  rough  after  being  blanked  out  in 
the  press,  a  die  was  needed  for  sizing  and  burnishing  the  irregu- 
larly-shaped edges.     A  sectional  view  of  this  die  is  shown  in 


Fig.  3.    The  Three  Laps  used  for  the  Die  shown  in  Fig.  2 

Fig.  2.  Th-'  hole  through  it  was  made  perfectly  straight  for 
about  %  inch  from  the  top,  the  remainder  of  the  hole  being 
relieved  or  enlarged  as  shown.  The  two  edges  e  were  then 
beveled  sufficiently  to  leave  about  5/16  inch  of  the  hole 
straight  and  smooth.  This  die  was  made  as  hard  as  possible 
around  the  hole,  after  which  it  w'as  heated  just  enough  to  ease 
any  interna!  strains  which  may  have  existed.  As  the  hole 
shrank  quite  a  little  it  was  necessary  to  lap  it  to  size. 

Three  cast-iron  laps  of  the  shape  and  size  the  hole  was  to  be. 
were  made  for  this  operation.  These  laps,  which  are  shown  in 
Fig.  3,  were  two  inches  long  and  were  provided  with  a  %-inch 


round  shank  about  one  inch  in  length.  Two  of  the  laps,  A 
and  B,  were  slotted,  one  across  the  wide  part  and  one  across 
the  narrow  way  as  shown.  The  third  lap  C  for  finishing,  was 
left  solid. 

A  small  Dwight-Slate  drill  press  which  was  in  the  shop  was 
used  for  the  lapping  operation.  One  of  the  split  laps  was 
first  caught  in  the  drill  chuck  and  the  lapping  done  by  work- 
ing the  spindle  lever  by  hand.  This  method,  however,  proved 
too  slow  so  it  was  decided  to  rig  up  the  drill  press  so  that  the 
reciprocating  movement  necessary  could  be  obtained  by  power 
from  the  machine.  The  way  the  required  motion  was  trans- 
mitted from  the  driving  pulley  shaft  to  the  spindle  of  the  ma- 
chine is  shown  in  Fig.  4.  A  crank  A  was  attached  to  the 
shaft  and  this  was  connected  to  the  arm  C  by  rod  B.  As  the 
pulley  shaft  only  projected  ^i  inch  beyond  its  bearing,  it  was 
necessary  to  drill  and  tap  it,  for  a  %-inch  stud  on  which  to 
mount  the  crank.  Lever  C  was  attached  to  the  screw  or  stud 
in  the  spring-case  D. 

After  the  parts  were  connected,  the  die  was  placed  on  two 
parallel  strips  on  the  drill  press  table.  The  lap  was  held  in 
the  drill  chuck  as  before,  and  the  lapping  done  by  using  Car- 
borundum flour  and 


oil  as  an  abrasive. 
It  will  be  seen  that 
with  the  driving 
pulley  connected  to 
the  drill  spindle  as 
shown,  the  latter  is 
given  a  vertical 
movement  up  and 
down.  The  slotted 
laps  A  and  B,  Fig. 
3,  which  w'ere  ex- 
panded by  the  use 
of  wooden  wedges, 
were  used  first. 
By  changing  the 
split  laps  and  us- 
ing first  one  and 
then  the  other,  the 
hole  was  soon  lap- 
ped practically  to 
size.  The  solid  lap 
w-as  then  used  to 
finish  the  hole, 
which  completed 
the  die. 

Those  who  have 
not  had  experience 
in  die  work  might 
be  interested  in 
knowing  how  these 
laps  w-ere  made. 
First  the  approxi- 
mate center  of  a 
sample  punching  was  found,  and  a  %-inch  hole  drilled 
through  it.  Then  an  end  was  turned  on  the  rough  cast-iron 
laps  to  fit  the  hole  and  long  enough  to  go  through  the 
punching.  A  smaller  hole  y^  inch  In  diameter  was  then 
drilled  and  into  this  a  pin  was  inserted  to  hold  the  punch- 
ing in  place.  The  lap  was  then  inserted  between  the  cen- 
ters of  the  milling  machine  and  milled  approximately  to 
the  required  shape,  the  sample  being  used  as  a  guide.  In  this 
way  the  laps  were  roughed  out  so  close  to  the  required  shape 
that  little  filing  was  needed.  A.  S.  Gux 
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Fig.  4. 


Drill  Press  arranged  to  give  Reciprocatmg 
Movement  to  Spindle  for  Lapping 


GRAPHITE  CUTTING  COMPOUND 

Although  there  are  so  many  new  things  on  the  market,  all 
said  to  do  some  particular  work  better  than  anything  else  has 
ever  done  it,  and  though  there  are  so  many  of  those  so-called 
panaceas  that  one  has  not  time  to  even  read  about  them,  much 
less  try  them,  we  think  it  will  be  interesting  to  readers  of  Ma- 
chinery to  know  of  some  remarkable  performances  which 
have  been  obtained  from  the  use  of  a  new  and  unique  product. 
We  refer  to  the  graphite  lubricant,  "Aquadag."  used  as  a  cut- 
ting compound. 

Some  weeks  ago  we  were  cutting  off  in  the   lathe  a   large 
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luniibfi'  of  cold  ri)l led  steel  roils  aviTHKing  about  1  inch  diiuu- 
eter.  Records  showed  that  the  average  number  of  cuts  made 
by  the  cuttingolf  li;ol  wiih  one  sharpening  was  Ou  when  using 
an  ordinary  soap  cutting  compound.  Having  had  a  sample  of 
deflocculated  graphite  [see  Maciiineky,  July,  iyU7|  presented 
to  us  we  mixed  a  small  amount  of  it  with  our  cutting  com- 
pound, and  were  as  much  astonished  as  gratified  to  find  that 
the  tool  did  not  blunt  anything  like  as  rapidly  as  before.  In 
fact  the  cutting-off  tool  actually  made  9S0  cuts  with  only  one 
sharpening.     Pig.  1  shows  60  cuts  made,  representing  the  max- 


Fig.  1.    Sixty  1-inch  Cuts  made  with  Plain  Compound 

imum  that  could  be  done  with  the  plain  compound,  and  Fig.  3 
shows  the  9S0  cuts  made  by  the  same  tool  in  the  same  ma- 
chine, the  only  difference  in  conditions  being  the  addition  of 
the  graphite  to  the  cutting  compound.  One  also  notes  that 
not  only  did  the  tool  in  the  second  case  do  about  16  times  as 
much  work  as  in  the  first,  but  also  that  the  ends  were  very 
much  smoother,  that  is,  the  work  was  done  much  better. 

We  have  also  used  "Aquadag"  for  many  other  machine  tool 
operations  with  the  same  good  results.  For  instance,  in  bor- 
ing and  reaming  a  large  number  of  holes  in  bronze  bushings 
we  find  that  with  our  ordinary  cutting  compound  the  hole  is 
always  about  0.0002  inch  smaller  than  the  reamer  used,  but, 
through  the  addition  of  Aquadag  to  the  compound,  we  find 
that  we  can  cut  a  hole  practically  the  full  size  of  the  reamer, 
this  again  being  a  conclusive  argument  that  graphite  greatly 
increases  the  cutting  possibilities  of  the  tool.  We  have  also 
been   enabled   to  effect  considerable   reduction   in   power  con- 


Fig.  2. 


Left-hand  Pipe  Thread  cut  with  Lard  Oil  and  Right-hand 
Thread  with  "Aquadag"  using  same  Die 


sumrd.  We  have  in  our  factory  a  machine  for  a  certain  opera- 
tion in  which  it  was  necessary  to  run  with  the  back  gears 
when  using  an  ordinary  cooling  compound.  However,  by  the 
above  mentioned  addition  of  graphite  to  the  compound  we  ran 
with  open  belt.  One  sees  here  not  only  a  reduction  of  power 
consumed  by  the  cutting  tool  but  also  that  an  increase  of 
speed  is  made  possible. 


As  yet,  oui-  experience  wiih  this  product  has  been  somewhat 
limited;  in  fact,  it  was  only  a  few  weeks  ago  that  we  com- 
menced to  use  it,  but  so  far,  the  results  show  a  very  much  bet- 
ter operation,  whether  it  be  in  the  lathe,  for  tiirning  or  cut- 
ting off,  or  whether  it  be  for  milling  or  thread  cutting,  than 
could  be  obtained  without  it.  Personally  we  are  quite  inter- 
ested in  this  idea  of  using  deflocculated  graphite  for  a  ma- 
chine-tool lubricant  and  we  shall  bo  glad  to  hear  of  the  experi- 
ences of  other  readers  who  may  experiment  with  the  same. 
We  should  mention  that  "Aquadag"  is  a  mixture  ol  pure 
graphite  and  water,  made  by  the  International  Acheson  (Jraph- 
ite  Co.,  Niagara  F'alls,  N.  Y.,  the  graphite  contained  being  so 
extremely  fine  that  it  will  feed  through  a  fountain  pen  and 
will  remain  permanently  suspended  in  water. 

Niagara  Falls,  N.  Y.  Niagara  Maciii.ne  Co. 


A  SPLINE  MILLING  FIXTURE 
The  description  and  illustrations  of  the  jig  for  slot  milling 
long,   slender   work,   published   in   the   March   number  of   Ma- 
chinery by   Mr.   O.   R.   Barrett,   reminds   me   of   a   somewhat 


Fig.  3.    Nine-hundred  eighty  Cuts  made  ^pith  "  Aquadag "  as  the  Lubricant 

similar  device  designed  some  time  ago  for  spline  milling  steel 
shafts.  This  fixture  contains  several  improvements  over  that 
described  by  Mr.  Barrett,  which  is  open  to  the  following  criti- 
cism : 

In  the  first  place,  the  pins  upon  which  the  work  rests  be- 
tween the  clamps,  are  "blind  driven"  into  the  base  casting, 
rendering  it  extremely  difficult  to  remove  them  when  it  be- 
comes necessary  to  renew  them  on  account  of  wear.  Besides, 
pins  of  this  character  taking  the  thrust  from  a  clamp,  should 
be  made  with  a  substantial  shoulder,  as  it  is  much  easier  to 
get  them  all  to  the  same  height  above  the  base  surface. 

Another  weak  point  In  this  device  is  that  four  nuts  must 
be  turned,  in  order  to  clamp  the  four  castings,  while  a  little 
additional  thought  on  the  subject  would  have  shown  that  this 
could  have  been  accomplished  by  means  of  two  bolts  and  a 
pair  of  equalizer  bars,  as  will  be  described  later  when  consid- 
ering the  spline  milling  fixture. 
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I  also  notice  that  the  various  blocks,  against  which  the 
clamping  action  talies  place,  are  not  doweled  in  position,  and 
while  this  may  be  an  oversight  in  the  drawing,  and  was  un- 
doubtedly taken  care  of  by  the  toolmaker,  it  should  not  be  for- 
gotten that  dowel  pins  are  what  really  hold  a  block  in  accu- 
rate location  and  that  the  screws  merely  serve  to  clamp  the 
block  against  the  base  and   to  resist  any  upward   or  tilting 
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Fixture  for  Spline  Milling  Shafts 

thrust  which  may  exist;  consequently,  the  two  screws  which 
hold  the  outer  blocks,  should  be  placed  side  by  side,  close  to 
the  inner  or  clamping  edge  of  the  block,  and  the  dowel  pins 
should  be  placed  behind  the  screws,  as  shown  in  the  accom- 
panying illustration. 

The  fixture  referred  to  for  spline  milling  steel  shafts  con- 
sists of  a  cast  iron  fixture  base,  which  is  provided  with  steel 
tongues  B,  to  engage  the  groove  of  the  milling  machine 
platen.  Hardened  tool-steel  blocks  C,  mounted  on  the  base 
casting  by  means  of  fillister-head  screws,  and  dowel  pins, 
serve  as  blocks  against  which  the  work  is  clamped,  and  it 
should  be  noticed  that  the  surfaces  of  these  blocks,  as  well  as 
the  surfaces  of  the  clamps  Z>  are  straight,  in  order  that  the 
work  being  clamped  will  not  be  mutilated  by  the  pressure  be- 
ing concentrated  at  one  point  of  contact.  [The  advantage  of 
having  clamps  with  a  single  point  contact  for  holding  long, 
slender  and  rough  work,  is  that  there  is  less  danger  of  spring- 
ing it.  This  point  was  carefully  explained  by  Mr.  Barrett. — 
Editor.] 

The  clamps  D  are  of  machine  steel,  carbonized  and  hard- 
ened, and  are  counterbored  from  the  under  side  to  receive 
the  helical  springs  E.  which  serve  to  release  the  clamp  by 
their  upward  pressure.  These  clamps  are  actuated  by  the 
casehardened  steel  screws  F,  which  are  threaded  through  the 
base  casting  and  bear  against  the  middle  portion  of  the  equa- 
lizer bars  H.  These  bars  are  of  machine  steel,  carbonized 
and  hardened,  and  carry  at  their  extremities  screws  G. 
which  pass  through  the  clamp  blocks  D  and  serve  to  pull 
them  against  the  work  when  the  operating  bolt  F  is  turned. 

The  work  rests  upon  hardened  tool-steel  pins  E.  which  are 
driven  into  the  base  against  a  shoulder,  and  the  end  thrust 
of  the  cutter  is  absorbed  by  the  steel  stop-pins  J.  A  socket 
wrench  is  used  to  operate  the  clamp  bolts  F. 

It  will  be  noticed  that  this  fixture  is  much  more  rapid  in 
its  operation  than  Mr.  Barrett's  yet  it  accommodates  the  same 
quantity  of  work,  and  costs  practically  the  same  to  build. 

C.   NOSRAC 


SETTING  A  BENCH  LATHE  SLIDE-REST 
FOR  STRAIGHT  GRINDING 
To  set  the  slide-rest  of  a  bench  lathe  to  grind  parallel,  a 
cylindrical  test  piece  having  centers  in  each  end  and  a  collar 
on  one  end,  may  be  used  and  accurate  results  obtained.  The 
collar  is  first  ground  true,  after  which  the  position  of  the  test 
piece  is  reversed.  When  the  emery  wheel  is  moved  up  to  the 
other  end.  its  position  with  relation  to  the  collar  as  indicated 
by  the  sparks,  will  make  it  possible  to  set  the  slide-rest  very 
accurately,  though  it  may  be  necessary  to  repeat  this  cut-and- 
try  method  once  or  twice. 


For  inside  setting  when  finishing  holes  by  grinding,  particu- 
larly when  the  work  is  hardened  and  is  to  be  lapped,  it  is  espe- 
cially desirable  to  get  the  hole  as  nearly  parallel  as  possible. 
This  may  be  done  by  feeding  the  emery  wheel  through  the 
hole  and  making  it  cut  first  on  one  side  and  then  on  the  other. 
By  noting  the  sparking  of  the  wheel,  the  slide  can  be  set  so 
that  the  hole  can  be  ground  parallel,  to  an  extreme  degree  of 

accuracy.     If  the  hole  is  very  deep 

or  small  in  diameter  so  that  the 
sparks  cannot  be  seen,  a  "listener" 
is  used  which  consists  of  a  piece 
of  a  small  drill  rod  with  a  handle 
on  one  end.  The  end  of  the  rod  is 
applied  to  some  part  of  the  grinder 
and  the  handle  is  held  close  to  the 
left  ear.  By  the  sound  emitted 
when  the  wheel  is  in  contact  with 
the  work,  it  is  easy  to  tell  if  the  cut 
is  the  same  throughout  the  length 
of  the  hole  on  both  sides.  If  this 
"listener"  is  not  sensitive  enough, 
the  bottom  of  a  tin  can  (having  one 
end  open)  may  be  applied  to  some 
part  of  the  grinder  or  to  the  top  of 
the  tool-post  screw.  The  contact  of 
the  emery  wheel  with  the  work  can 
then  be  easily  heard  by  listening  at 
the  open  end  of  the  can,  even  though  the  wheel  is  not  taking  a 
cut  deep  enough  to  make  a  visible  mark  in  the  hole. 

These  methods  are  not  only  better,  but  far  quicker  than  the 
old  way  of  calipering  for  parallelism.  A.  L.  Mon-r.^d 

East  Hartford,  Conn. 
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FEEDING  DEVICE  FOR  PUNCH  PRESSES 

Seeing  an  article  on  feeding  devices  for  punch  presses  in  the 
April  issue  of  Machinery  brought  to  my  mind  a  feeding  device 
which  I  have  used  to  good  advantage  when  the  feeding  space 
was  not  more  than  one  inch  long.  The  accompanying  sketch 
shows  clearly  the  method  used.     A  and  B  are  the  two  guide 


Feeding  Device  for  SmaU  Blanks 

strips  which  are  fastened  to  the  die  blank  as  shown.  The 
stock  is  cut  the  required  width  to  slide  in  between  the  guide 
strips.  The  punch  which  is  inserted  in  hole  C  in  the  die 
shaves  off  one  side  of  the  strip,  allowing  it  to  be  located  at  the 
point  D.  Holes  E  are  used  for  piercing  the  piece  and  holes  F 
are  made  large  enough  to  clear  the  pierced  holes  which  are 
embossed  and  not  clean  cut.  The  blank  is  then  punched  at  G. 
After  feeding  the  stock  in  to  the  die,  from  right  to  left,  until 
the  end  projects  past  the  opposite  end  of  the  die,  the  stock 
can  be  grasped  by  the  hand  and  drawn  through  the  die,  the 
point  D  acting  as  a  stop.  One  advantage  of  this  feeding  de- 
vice is  that  no  pilots  are  required  on  the  punches  for  spacing 
accurately.  It  should  be  mentioned  that  it  is  not  advisable  to 
use  this  device  for  blanks  requiring  a  feed  of  more  than  1 
inch.  Charles  Pabeshtttz 

Milwaukee,  Wis. 
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SHOP  KINKS 


PRACTICAL  IDEAS  FOR  THE  SHOP  AND  DRAFTING-ROOM 

ContTlbutlona  of  kliiku,  devU-oa  and  metjioda  of  doln^  work  nr«  HoUclted  for 

this  column.    Write  ou  one  aide  of  the  paper  only  and 

send   aketches  when  neceasary 

CHUCK   GRIPS  FOR  FLANGED   WORK 

Three  or  four  strips  of  bar  stock,  drilled  at  eacli  end,  and 
hooked  together  with  coil  springs,  as  Illustrated  in  the  ac- 
companying    engraving,     make     handy     grips     for     holding 


flanged  bushings,  etc.,  in  a  chuck.  Tlie  number  o£  grips 
required  will,  of  course,  depend  upon  the  type  of  chuck  used. 
Grips  5-16-inch  thick,  %-lnch  wide,  and  114-Inch  long  are 
a  handy  size.  Charles  E.  Burns 

Beverly,  Mass. 


HANDLE  FOR  MONKEY-WRENCH 

The  way  the  broken  handle  of  a  12-inch  monkey-wrench 
was  replaced  with  a  strong  iron  one,  is  shown  in  the  accom- 
panying  illustration.     The   only   material    required    was    one 
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piece  of  pipe  1  inch  by  4%  inches  long,  and  one  %-inch  steel 
bolt  A  with  a  slot  cut  in  the  end  to  fit  the  tongue-piece  of  the 
wrench.  This  bolt  was  fastened  by  a  pin  as  shown,  and  the 
nut  B  served  to  hold  the  handle  in  place.  W.  F.  Oliver 

Plainfield,  N.  J. 


STARTING   A  DRILL 

In  the  "Experiences  of  a  Young  Toolmaker"  in  the  Decem- 
ber number  of  Machinery  "George"  tells  "Jim"  that  he  does 
not  need  a  centering  tool.  George  is  right  about  the  center- 
ing or  spotting  tool,  but  if  he  and  Jim  will  use  the  drill  with 
the  lips  vertical  instead  of  horizontal,  they  will  find  it  will 
not  have  so  much  tendency  to  travel  up  and  down  and  will 
take  its  central  position  more  readily.  J.  R.  Rand 

Springfield,  Mass. 


BOX-SQUARE  WITH   HOLDER 

Probably  every  machinist  has  had  trouble,  at  times,  in  hold- 
ing a  bo.x-square  securely  on  the  piece  of  work  to  be  marked. 
I  have  found  it  so  troublesome  to  hold  while  using,  that  I  de- 


cided to  have  some  sort  of  a  handle  attached  to  it,  so  I  drilled 
a  hole  in  the  center  of  the  broad  side  and  tapped  it  out  for  an 
ordinary  thumb-screw  which  happened  to  be  at  hand.  After 
filing  the  end  of  the  screw  even  with  the  inside,  the  holder  was 
finished.  The  illustration  indicates  so  plainly  tbe  advantage 
of  this  little  screw  that  further  explanation  is  unnecessary. 
New  York  City.  Arthur  Blofield 


HOW  TO   PUT  A   TAP   IN   STRAIGHT 

Recently  the  apprentices  at  our  shop  were  asked  at  an  ex- 
amination, how  they  could  tell  whether  a  tap  Is  going  In 
straight  or  not.  If  the  hole  being  tapped  passed  through  the 
center  of  a  sphere.  The  answer  was,  by  securing  a  faced  nut 
over  the  tap  and  down  against  the  work.  If  it  touched  evenly 
all  arimnd  this  would  indicate  that  the  tap  was  going  In 
straight.  Can'adian  PAcnac  Rah.way  Ai-i-rentice. 
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MAKING  SMALL  EMERY  WHEELS  FROM  BROKEN  PARTS 

If  an  emery  wheel  breaks,  small  wheels  may  be  made  from 
the  pieces  by  drilling  a  hole  in  the  center  of  each  piece  for 
the  arbor  and  trimming  the  part  to  a  true  circular  shape. 
The  center  of  the  broken  part  should  first  be  found  and  then 
a  circle  drawn  equal  in  diameter  to  the  size  of  tlie  wheel. 
Tlie  hole  should  then  be  drilled  for  the  arbor  and  the  piece 
ground  to  shape  on  an  emery 
wheel.  When  it  is  nearly 
round,  it  can  be  finished  by 
mounting  it  on  the  arbor  of 
a  small  wheel-stand,  and 
dressing  the  periphery  with 
a  diamond  tool.  When  drill- 
ing the  hole,  the  drill  press 
can  easily  be  driven  by  hand; 
it  should  run  slowly,  say 
from  10  to  20  revolutions  per 
minute,  and  water  should  be 
used  on  the  drill.  In  this  way 
a  perfect  hole  is  drilled  and 
the  drill  itself  is  uninjured. 
John  C.  Monrad 

Buffalo,  N.  Y. 
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A   TAP   EXTRACTOR 

The  illustration  shows  a 
device  for  extracting  a 
broken  piece  of  tap  from 
its  hole.  Take  a  couple 
of  steel  strips,  either  square 
or  rectangular,  and  file 
them    part    of    the    way,    up 

to  a  curved  shape,  as  seen  dotted  in  the  plan.  Prepare  a 
piece  of  steel  with  slight  ledges  on  opposite  sides,  and  bind 
the  strips  to  this  by  means  of  a  lathe  dog  or  clamp,  as  shown. 
The  thin,  wedge-shaped  ends  will  pass  down  the  opposite  flutes 
of  the  tap,  and  catch  against  the  lands  when  the  rig  is  turned 
to  the  left,  thus  unscrewing  the  bit  of  tap.        Fred  Horner 

Bath,  England. 


COMBINATION   SCALE   AND   SCRIBER 
The  accompanying  illustration  shows  a  6-inch  scale  to  which 
is  attached  a  scriber  that  is  made  of  tool  steel.    This  scriber 
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also  acts  as  a  pocket  clip;    in  fact,  that  is  the  purpose  for 
which  it  was  originally  designed.     As  a  scriber  is  mostly  used 
with  the  scale,  the  upper  part  of  the  clip  was  extended  so  as 
to  form  a  scriber  point,  thus  combining  two  tools  in  one. 
Cleveland,  Ohio.  A.  Nielsen 


PUMPING  HOT  WATER 

Hot  water,  even  up  to  180  degrees  F.,  may  be  lifted  about 
ten  feet  if  the  following  piping  is  run:  At  the  point  where 
the  vertical  riser  from  the  well  meets  the  horizontal  suction 
pipe  to  the  pump,  instead  of  an  elbow  use  a  tee,  and  on  the 
run  or  tne  tee  extend  the  vertical  pipe  for  about  four  feet 
and  tap  it  over.  If  the  lift  is  not  too  great,  this  will  operate 
satisfactorily.  R.  E.  Bradley 

Winchester,  Mass. 


848 


MACHINERY 


June.  1910 


HOW  AND  WHY 


A  DEPARTMENT  INTENDED   TO   CONTAIN  COREECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST 

Give  details  and  name  and  address.     The  latter  are  for  our  cwn   conTenienco 
and  vrHl  not  be  published 

INFLUENCE   OF  BELT  THICKNESS   ON  PULLEY   SPEED 

R.  D.— Should  the  thickness  of  the  belt  be  taken  into  con- 
sideration when  calculating  pulley  speeds? 

A. — When  the  diameters  of  the  pulleys  are  small  and  the 
belt  is  relatively  thick  the  thickness  of  the  belt  should  be 
taken  into  consideration  in  pulley  speed  calculations,  more 
particularly  so  when  the  difference  of  the  two  pulley  diameters 
is  great.  In  ordinary  pulley  calculations,  however,  where  the 
pulleys  are,  say,  twelve  inches  in  diameter  or  more,  it  is  not 
customary  to  consider  the  thickness  of  the  belt.  In  the  case 
of  a  feed  belt  of  an  engine  lathe,  the  thickness  of  the  belt 
makes  an  appreciable  difference  in  the  ratio  of  the  pulley 
speeds.  If  the  driving  pulley  is,  say,  6  inches  in  diameter 
and  the  driven  pulley  is  2  inches  in  diameter,  then  the  ratio 
of  the  driving  and  driven  diameters,  not  considering  the  belt, 
would  be  as  6  to  2,  or  as  3  to  1.  Considering  the  thickness  of 
the  belt,  however,  to  be  ^4  inch  and  taking  this  thickness  into 
consideiation,  the  ratio  would  be  as  61.4  to  2]^  or  as  2.77  to  1. 
It  will  therefore  be  seen  that  the  thickness  of  the  belt  makes 
a  difference  of  about  8  per  cent  in  the  speed  of  the  driven 
pulley. 


CRUCIBLE  FURNACE  CONSTRUCTION  FOR  GAS  FUEL 

W.  R. — I  enclose  a  sketch  of  a  crucible  furnace,  see  Fig.  1, 
with  which  we  are  having  no  end  of  trouble  on  account  of  the 
rapid  burning  out  of  the  cast-iron  gas  burners.  The  furnace 
is  used  for  casehardening  small  steel  parts.  Gas  is  burned 
under  moderate  air  blast  from  the  shop  line.  We  would  ap- 
preciate some  solution  of  the  difficulty. 

Ans^pered  by  E.  Wr.  Beardsley.  "Waterbury.  Conn, 

A. — In  Fig.  2  at  A  I  have  reproduced  your  sketch  of  the  fur- 
nace and  crucible,  adding  a  cover,  a  vent  at  the  top,  and  a 
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If  the  "shop  line"  from  which  the  air  is  taken  carries  com- 
pressed air  at  a  pressure  of  40  pounds  per  square  inch  or  more, 
the  air  should  be  used  in  a  jet  blower,  for  economy.  The  one 
shown  in  Fig.  3  is  a  combined  jet  blower  and  mixer  which 
can  be  easily  constructed  from  pipe  and  fittings.  These  fit- 
tings should  be  not  smaller  than  2-inch  pipe  size  for  the  cross, 
1%-inch  pipe  for  the  gas,  and  i^-inch  or  possibly  i^-inch  for 
the  compressed  air.  The  pressure  beyond  the  mixer  need  not 
be  more  than  2  pounds  per  square  inch,  and  probably  1  pound 
will  be  sufficient. 

The  changes  recommended  would  probably  result  in  a  saving 
of  not  less  than  10  per  cent  and  very  likely  25  per  cent  of  the 


Fig.  1.     Furnace  Construction  which  gives  Trouble  \vith  Burners 

burner  at  the  bottom,  as  illustrative  of  the  probable  present 
construction.  The  burning  out  of  the  cast-iron  burner  is  prob- 
ably due  either  to  the  large  surface  exposed  to  radiation  from 
the  furnace  chamber,  or  to  combustion  taking  place  inside  of 
the  burner,  on  account  of  faulty  design  or  operation. 

At  B  is  shown  a  much  better  application  of  burners,  which, 
in  a  furnace  of  this  size,  should  probably  be  not  less  than  two 
in  number.  At  C  is  a  sectional  plan  of  furnace  B,  showing 
more  clearly  the  tangent  relation  of  the  burners  to  the  circular 
chamber.  With  this  arrangement  the  flame  will  probably 
travel  several  times  around  the  crucible  instead  of  taking  as 
nearly  as  possible  a  straight  line  from  the  burner  to  the  vent, 
as  at  present. 

At  D  is  shown  a  section  of  a  burner  which  can  be  made  up 
from  standard  pipe  fittings.  If  the  tip  burns  out,  as  it  prob- 
ably will  in  time,  the  flange  joint  enables  easy  removal  and 
the  burned  parts  can  be  cheaply  and  easily  replaced.  Use  a 
gasket  of  asbestos  paper  or  similar  material  between  the 
flanges.  Fittings  for  1%-inch  wrought-iron  pipe  will  probably 
be  large  enough  for  your  furnace  with  two  burners,  and  a  2- 
inch  pipe  w-ill  be  sufficient  to  bring  the  gas  and  air  from  the 
mixer  to  the  tee  supplying  the  burners. 
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Fig.  2.    Suggested  Improvements  over  Furnace  A  are  showTi  at  E,  C  and  D 

gas  you  are  now  using.  With  a  suitable  furnace  using  fuel  oil 
or  coal  instead  of  illuminating  gas,  you  could  probably  save  not 
less  than  60  per  cent  of  the  present  fuel  cost.  If  in  a  coal  or 
oil  furnace  you  would  use  a  cast-iron  box  in  place  of  the  cruci- 
ble which  is  the  usual  practice,  the  saving  would  probably  be 
80  per  cent  or  even  90  per  cent. 

Suitable  furnaces  for  casehardening  with  any  of  these  fuels 
can  be  bought  from  various  manufacturers  whose  advertise- 
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Fig-  3.     Combined  Jet  Blower  and  Mixer  Operated  from  Shop 
Compressed-air  Service 

ments  you  will  find  in  this  paper,  at  a  lower  cost  than  you  can 
make  one  yourself.  You  can  probably  also  buy  suitable  gas 
burners  alone,  from  the  gas  furnace  manufacturers. 

4  «  * 
Some  concerns  in  certain  lines  of  manufacture  requiring 
many  comparatively  simple  and  cheap  special  machines,  make 
a  practice  of  purchasing  second-hand  machine  tools.  The 
headstocks  and  slides  are  worked  over  at  small  cost  so  as  to 
adapt  them  to  the  desired  purpose.  Many  special  machines  are 
in  use  in  a  certain  factory,  built  up  from  regular  machine  tools 
at  very  low  cost,  the  functions  of  which  are  quite  different 
from  those  for  which  the  machines  were  originally  designed. 


NEW   MACHINERY  AND   TOOLS 


A    MONTHLY    RECORD    OP    APPLIANCES    FOR   THE    MACHINE    SHOP 

Comprising-  the  description  nnd   illustration  of  new  designs  and  improvements  in  Ameik-an  metal-working  machinery  and 

tools,  published  without  expense  to  the  manufacturer,  and  forming'  tlio  most  complete 

record  of  new  tool  developments  for  the  previous  month. 


MORTON  TRAVELING-HEAD  CYLINDER 
PLANER 

The  traveling-head  cyHiider  iilaiicr  illustrated  herewith, 
which  is  biiilt  by  the  Morton  Mff;.  Co.,  Muskegon  Heights, 
Mich.,  is  a  machine  that  is  particularly  adapted  to  that  class 
of  work  which,  when  liuislicd  with  staiulard  tools,  requires,  iu 


balance  for  the  apron  and  its  mechanism  consists  of  an  air 
cylinder  placed  on  the  rear  side  of  the  column,  in  which  a 
given  pressure  is  automatically  maintained.  A  compressor, 
which  is  driven  direct  from  the  motor,  makes  tin;  macliiiie 
independent  of  any  outside  connection. 

'I'he  column  and  its  saddle  are  made  in  one  piece  and  are 
heavily  constructed  throughout.  The  T-slotted  plafe  on  the 
front  of  the  column  pi-esents  a  surface  against  which  a  bearing 
may  be  bolted  for  supporting  high  work,  thereby  bringing 
the  thrust  of  the  cut  directly  against  the  column.  By  means 
of  an  anti-friction  carriage  which  is  placed  beneath  the  column 
and  operates  on  a  steel  track,  the  bearings  on  the  bed  are 
elieved  of  a  certain  portion  of  the  weight,  just  enough  being 
left  to  insure  the  machines  working  steadily.  Coil  springs 
are  so  arranged  that  the  tension  can  be  increased  or  diminished, 
thus  making  it  possible  to  adjust  to  the  point  where  the  min- 
imum amount  of  power  is  required  for  operation.  The  bed 
has  large  bearing  surfaces  and  square  bearings  which  are 
hand-scraped  and  fitted.  It  is  very  rigidly  constructed,  being 
ribbed  and  cross-ribbed.  Open  slots  on  each  side  provide 
means  for  screwing  the  bed  to  the  floor-plate  by  bolts;  these 
may  be  easily  removed,  making  the  machine  portable. 

The  cast-steel  lam  is  made  hollow  and  square 
and  it  has  a  bearing  on  all  four  sides  which  ex- 
tends through  the  entire  length  of  the  apron.  Pro- 
vision is  made  for  taking  up  wear  by  wedge  gibs 
above  and  by  the  adjustment  of  a  ram  cap  on  the 


Fig.  1,    Morton  Traveling-head  Planer  witli  Locomotive  Cylinder  in  Positio: 

some  instances,  more  time  for  adjustment  than 
in  the  actual  machining  operations.  As  this 
machine,  besides  being  an  efficient  planer,  is 
also  capable  of  performing  boring  and  milling 
operations,  parts  can  often  be  finished  at  on3 
setting,  thus  effecting  a  considerable  saving  in 
time. 

This  planer  is  electrically  driven  by  a  10- 
horsepower  variable  si)eed  motor,  which  is  at- 
tached directly  to  the  Ijase  of  the  column.  The 
power  is  transmitted  through  gears  to  a  verti- 
cal shaft  which  is  connected  with  the  directly- 
attached  countershaft.  From  this  shaft  connec- 
tion is  made  by  open  and  cross  belts  to  friction 
clutch  pulleys,  which  control  the  reciprocating 
motion  of  the  ram,  and  are  so  arranged  that  re- 
versals are  made  without  shock  or  jar.  By 
means  of  a  clutch,  the  countershaft  may  be 
stopped  and  started  independently  of  the  motor 
and  it  can  be  reversed  for  back-facing,  boring, 
etc.,  when  necessary. 

The  vertically  moving  apren  which  is  closely 
fitted  to  the  column  and  provided  with  means  for  compensat- 
ing for  wear,  carries  the  feeding  and  other  working  mechanism 
of  the  machine.  This  slide  is  pi-ovided  with  taper  gibs  and  is 
so  constructed  that  it  is  unnecessary  to  employ  binder 
clamps  back  of  the  hearing  rails.  The  saddle  casting  is  ex- 
tended in  such  a  manner  that  iu  connecting  with  the  taper 
gibs,  it  forms  a  bearing  wliicli   insures  rigidity.     The  countei-- 


Fig.  2, 


Morton  Cylinder  Planer  equipped  with  Port  Milling  Attachment 

Side.  Power  is  applied  to  the  i-am  by  a  rack  and  pinion  move- 
ment. The  main  driving  pinion  and  bevel  gears  are  made  of 
Steel  and  are  so  arranged  that  they  are  entirely  enclosed  and 
run  in  oil,  thus  insuring  pi-actically  noiseless  oporatitui  and 
great  durability.  The  gearing  is  all  cut  from  the  solid.  Tlie 
stroke  of  the  ram  may  be  quickly  adjusted  by  tappets  on  a 
circular    disk.     The    uiininnini    sti'oke    is    I?    Inches    and    the 
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maximum  48  inches.  The  head  of  the  ram  is  made  entirely 
of  steel,  and  is  provided  with  special  steel  clamps.  It  is 
graduated  for  planing  to  angles,  and  the  clapper-hox  is  ar- 
ranged to  relieve  the  tool  on  the  return  stroke. 

The  feed  is  a  new  design  of  the  compound  disk  friction 
type,  the  disks  of  which  are  lined  on  each  side  with 
vulcanized  fiber.  It  is  of  the  automatic  relieving  type  and  is 
provided  with  an  instantaneous  quick  change  by  adjusting  tap- 
pets on  a  circular  disk  containing  holes  so  that  the  tappets 
may  be  securely  locked  in  position.  The  feed  is  reversible 
so  that  it  may  be  made  to  occur  at  either  end  of  the  stroke. 
When  the  full  feed  Is  required,  the  tappets  may  be  so  ar- 
ranged as  to  cause  it  to  operate  at  both  reversals.  The  feed- 
ing mechanism  for  milling  and  boring  consists  of  a  special  feed 
box  secured  to  the  vertically  moving  saddle,  which  gives  ten 
changes,  covering  a  range  suitable  for  either  boring  or  mill- 
ing. Provision  is  made  for  reversing  so  that  the  saddle  may 
be  fed  vertically  in  either  direction  and  the  column  horizontally 
in  either  direction.  The  ram  may  also  be  fed  in  and  out  and 
the  arrangement  is  such  that  all  boring  and  milling  feeds 
are  stopped  and  started  with  one  lever.  The  feed  screws  are 
of  large  diameter  and  the  feed  nuts  are  all  of  bronze  and  of 
the  revolving  type.  They  have  long  bearings  on  the  screws 
and  are  provided  with  ball  bearing  thrust  collars  with  hard- 
ened steel  plates. 

This  machine  is  provided  with  an  auxiliary  table  30  inches 
high.  36  inches  wide  and  S  feet  long,  which  may  be  bolted  to 
the  floor-plate.  By  means  of  parallel  strips  which  may  be 
placed  between  the  bed  and  the  lower  edge  of  the  table,  the 
latter  can  be  set  in  perfect  alignment  with  the  bed.  It  can  be 
used  for  holding  parts  being  planed  or,  as  illustrated  in  Fig. 
3,  in  connection  with  rotary  planing. 

The  milling  and  boring  attachment  is  provided  with  a 
hollow  steel  arbor  which  passes  through  the  ram  and  is 
journalled  in  bronze  bearings.  The  front  bearing  is  tapered 
and  adjustable  for  wear.  A  special  steel  yoke  which  is  at- 
tached to  the  back  end  of  the  ram,  carries  a  powerful   train 


Arranged  for  Rotary  Planicg 


Of  gearing  for  driving.  This  yoke  is  so  designed  that  it  may 
be  quickly  removed  with  the  gearing  when  necessary.  The 
arbor  is  bored  for  receiving  taper  shank  milling  cutters,  bor- 
ing-bars, etc.,  and  a  retaining  or  drawing-in  bolt  which  passes 
through  the  arbor  makes  it  possible  to  quickly  engage  or 
disengage  the  tools.  The  rotary  planing  equipment  consists  of 
a  steel  milling  head  about  25  inches  in  diameter  provided 
with  an  internal  gear,  the  teeth  of  which  are  cut  from  the 
solid.  The  cutters  are  inserted  in  the  periphery  as  shown  in 
Fig.  3,  and  securely  clamped. 

The  port  milling  attachment,  which  is  shown  in  use  in  Fig. 
2,  may  be  quickly  attached  to  the  squared  section  of  the  ram 
without  removing  the  shaper  head.  It  is  provided  with  a 
vertical  arbor  and  a  train  of  gearing  giving  ample  power.     The 


spindle  is  bored  to  receive  a  No.  4  Morse  taper.  This  is  an 
efficient  attachment  for  milling  cylinder  ports,  and  the  opera- 
tion may  be  performed  when  the  work  is  in  position  for  plan- 
ing the  valve  seat. 

The  cylinder  chucks,  the  use  and  advantage  of  which  will 
be  apparent  by  referring  to  Figs.  1  and  2,  are  attached  to 
movable  brackets  which  are  tongued  and  fitted  to  one  of 
the  slots  in  the  auxiliary  base-plate.  One  of  these  brackets 
may  be  adjusted  by  a  rack  and  pinion  for  cylinders  of  different 
lengths.  These  brackets  are  made  to  given  dimensions  so 
that  their  surfaces  may  be  used  in  laying  out  lines.  The 
chucks  are  of  the  three-jawed  universal  type  and  make  it 
possible  to  quickly  set  a  cylinder  in  alignment,  as  the  jaws 


Fig,  4.     Boring  Attachment  of  the  Cylinder  Planer  in  Use 

engage  with  the  finished  counterbore.  A  bolt  passing  through 
the  cylinder  from  one  bracket  to  another  more  firmly  aligns 
and  holds  in  position  the  work.  Parallel  blocks  are  included 
for  supporting  a  cylinder  in  various  positions  and  when  the 
work  is  once  chucked,  it  is  not  removed  until  the  planing  is 
finished  and  the  bars  milled. 

This  machine  has  a  longitudinal  feed  of  9  feet  and  a  vertical 
feed  of  60  inches.  The  extreme  height  of  the  machine  is  ap- 
proximately 15  feet,  the  floor  space  required  14  by  16  feet,  and 
the  weight  4S.OO0  pounds. 


NEWTON  BOLT  THREADING  MACHINE 

The  Xewton  Machine  Tool  Works,  Inc.,  24th  and  Vine  Sts., 
Philadelphia,  Pa.,  has  brought  out  an  interesting  type  of  bolt 
threading  machine  which  we  illustrate  herewith.  This  ma- 
chine, which  is  built  with  the  duplex  die-head  shown  in  Fig.  1, 
or  with  a  single  die-head,  has  been  designed  to  handle  the  di- 
versified class  of  work  that  the  bolt-cutter  is  usually  called 
upon  to  do. 

The  compact  design  of  adjustable  die-head  with  which  this 
bolt-cutter  is  equipped,  constitutes  one  of  the  most  interesting 
features  in  its  construction.  These  die-heads  are  fitted  with 
four  different  sets  of  chasers,  as  shown  in  Fig.  2,  so  that  a 
single  head  is  always  ready  to  cut  any  one  of  four  bolt  sizes. 
The  chasers  are  of  a  standard  form  and  are  accurate  and  inter- 
changeable. The  four  chaser  blocks  in  which  the  chasers  are 
fitted,  are  operated  universally  when  adjusting  the  die,  and 
each  is  independently  locked  in  its  position  by  a  special  ar- 
rangement which  prohibits  any  movement  whatsoever. 

To  index  the  chaser  blocks  when  setting  the  die  to  a  differ- 
ent size,  it  is  simply  necessary  to  throw  the  lever  controlling 
the  head  back  far  enough  to  completely  disengage  the  lock- 
ing mechanism;  a  pin  is  then  inserted  in  any  one  of  the 
chaser  blocks,  which,  together  with  the  others,  is  revolved  to 
the  desired  position.  The  head  is  then  closed  by  means  of  a 
lever,  and  a  hand-wheel  is  adjusted  until  a  pointer  is  in  line 
with  the  zero  mark  on  the  scale  covering  the  particular  size 
required.     By  means  of  separate   index  scales   for   each  posi- 


Juno,   111  10 


MACHINERY 


851 


lion  (if  the  chaser  bloi-ks,  tho  dlos  may  be  set  so  accurately 
lliat  it  is  not  necessary  to  cut  trial  bolts  except  when  a  chaser 
is  tirst  put  into  operation  or  when  it  has  been  re-hobbed. 
After  the  chasers  are  once  set,  the  head  can  be  indexed  as  fre- 
■quontly  as  desired  and  it  can  always  bo  brought  to  the  correct 
position  by  the  pointer  and  scale  referred  to.  Chasers  of  the 
"bobbed"  type  will  be  furnished  unless  otherwise  specifled, 
owing  to  tlie  fact  that  many  desire  to  re-hob  and  make  their 
own  chasers.  These  chasers  are  made  of  carbon  steel  ordi- 
narily, but  will  be  made  of  high-speed  steel  if  preferred. 

The   general   construction   of   the   die-head    is   simple,   there 


Pig.  1. 


Ne^pton  Duplex  Bolt  Threading  Machine,  \pith  Multiple 
Automatic  Die-heads 


being  few  operating  parts,  all  of  which  are  of  high-grade  ma- 
terial. The  head  is  arranged  for  automatic  opening  and  clos- 
ing, or  it  can  be  operated  by  hand.  The  construction  is  such 
that  when  the  opening  is  done  automatically,  no  fin  or  burr 
is  left  on  the  thread.  The  makers  claim  that  this  head  is  as 
rigid  as  a  solid  die,  owing  to  the  fact  that  the  in-and-out  mo- 
tion is  controlled  by  a  cam  and  eccentric  which  give  a  solid 
metal-to-metal  contact,  so  that  the  die  is  absolutely  depend- 
able in  maintaining  the  size  of  bolt  when  it  is  once  set.  The 
die-holders  are  of  50-point  carbon  steel  and  the  chasers  are 
fitted  into  slots  milled  from  the  solid  and  have  bearings  on 
two  sides  and  the  end.  The  chasers  are  held  in  place  by  a 
single  screw,  as  shown,  and  are  interchangeable. 

The  die-heads  are 
made  in  two  sizes 
designated  as  Nos.  1 
and  2.  The  first 
size  will  cut  %,  %, 
%  and  1-inch  bolts, 
and  the  No.  2  size, 
IVi,  IVa.  1%  and  2- 
inch  bolts.  As  the 
spindle  of  the  ma- 
chine is  hollow,  any 
length  of  thread 
may  be  cut.  The 
duplex  machines  are 
made  in  one  size 
only,  and  are  fitted 
with  heads  of  each 
size,  thus  giving 
them  a  capacity  for 
cutting  bolts  of  eight 
different  d  i  a  m  eters 
ranging  from  %  inch 
to  2  inches.  The 
Single  machines  are  made  in  two  sizes  with  cither  the  No.  1 
or  No.  2  size  of  die-head. 

In  its  general  construction,  this  machine  is  heavily  built 
throughout.  The  carriage  is  provided  with  compensation  for 
■wear  so  that  alignment  can  be  maintained,  and  all  operating 
parts  (pf  till'   head   are   fully   inclosed   so  that   all   dirt   is  ex- 


Flg.  2.     Multiple  Die-head  Open  ready  for 
IndextDg  to  Different  Size 


cludi'd.  The  cliunpiiig  jaw.s  of  llie  vise  arc  reversible  and  in- 
terchangeable, and  the  machine  is  fitted  with  a  pump,  chip  box 
and  drip  pan. 

NBWCYCLE  GAS  AND  OIL  ENGINE 
An  inleri'stlng  tyjie  of  internal  combustion  engine  has  re- 
cently been  placed  on  the  market  by  the  Nowcycle  Motor  Co., 
.•i9-41  Cortlandt  Street,  New  York  City.  The  main  purpose  in 
tile  development  of  this  new  engine,  one  design  of  which  is 
illustrated  herewith,  has  been  to  secure  the  advantage  of  an 
explosion  at  each  revolution,  as  with  the  ordinary  two-cycle 
type.  It  is  also  designed  to  give  perfect  scavenging  without 
waste  of  fuel  and  a  full  charge  of  explosive  mixture  for  each 
revolution. 

In  the  operation  of  this  engine,  iiir  only  is  taken  into  the 
crank-case  on  tho  up  stroke  of  the  piston,  through  a  check  valve 
screwed  into  the  opening  N,  Fig.  2.  It  will  be  noted  that  the 
piston  has  two  diameters,  the  smaller  end  working  in  the 
power  cylinder  and  the  larger  diameter  acting  as  a  pump 
piston,  which  serves  to  draw  air  into  the  crank-case  C  and  also 
to  compress  the  charge,  which  is  done  in  the  annular  space  B 
above  the  enlarged  piston  end.  In  the  case  of  an  oil  engine, 
space  B   holds   air  only,   which   is  compressed   and   used   for 


Fig.  1.     Newcycle  Gas  and  Oil  Engine 

injecting  the  fuel  in  a  blast  or  spray,  while  for  a  gas  engine  the 
gas  or  a  rich  mixture  of  gas  and  air  is  compressed  in  this 
space.  When  compressed,  the  charge  of  air  (or  gas)  enters  the 
valve  chest  D  which  also  acts  as  a  receiver.  The  admission 
of  air  to  the  annular  space  B  is  governed  by  the  slide  valve  E, 
which  admits  air  through  the  inside  port,  while  the  discharge 
is  around  the  lower  edge  of  valve  E  and  up  through  this  valve 
into  the  receiver  D.  When  the  piston  is  near  the  end  of  its 
downward  stroke,  it  uncovers  exhaust  port  S  and  directly 
afterward  the  port  P,  thus  releasing  the  air  \vhich  has  been 
compressed  in  the  crank-case  by  the  downward  motion  of  the 
piston.  As  this  air  enters,  it  strikes  a  baffle-plate  T  on  the 
piston  and  is  deflected  upward  so  that  the  burned  gases  are 
forced  downward  and  out  of  the  exhaust.  Tlie  volume  of  the 
crank-case  has  been  made  sufficiently  greater  than  the  piston 
displacement,  so  that,  after  allowing  for  volumetric  losses,  a 
charge  of  air  great  enough  to  insure  perfect  scavenging  is 
injected  into  the  cylinder  a",  the  end  of  each  working 
stroke.  The  passage  of  air  through  the  exhaust  at  this  point 
in  the  cycle  Is,  of  course,  immaterial,  as  the  fuel  is  not  as 
yet  mixed  with  it.  Soon  after  the  piston  starts  on  Its  upward 
stroke,  the  valve  F,  which  with  E  is  actuated  by  an  eccentric, 
uncovers  the  port   .1/  and  suddenly  releases  the  air  in  valve 
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chest  D.  which  then  passes  through  port  :m  and  the  check 
valve  H.  This  is  at  the  time  when  the  exhaust  gases  have 
practically  all  lett  the  cylinder,  and  when  the  greater  part  of 
the  air  from  the  crank-case  has  passed  in  through  port  P. 
The  compression  begins,  of  course,  as  soon 
as  the  ports  in  the  side  of  the  cylinder  are 
closed,  and  the  valve  H  automatically  seats 
as  soon  as  the  pressure  is  equalized. 

In  the  case  of  a  liquid  fuel  engine,  the 
fuel  is  injected  into  the  passage  M  by  a  small 
pump  such  as  is  commonly  used  on  kero- 
sene engines.  This  pump  is  under  the  con- 
trol of  a  flywheel  governor  which  regulates 
its  stroke  and,  therefore,  the  quantity  of  oil 
supplied,  according  to  the  load  on  the  en- 
gine. As  the  air  in  chamber  D  is  under 
pressure,  its  sudden  discharge  at  high  veloc- 
ity through  port  .1/  causes  the  fuel,  which  is 
partly  atomized  mechanically,  to  be  thor- 
oughly carburetted. 

It  should  be  mentioned  that  the  exact 
construction  Illustrated  is  not  necessarily  to 
be  followed  in  detail,  as  modifications  will 
doubtless  be  necessary  to  meet  different  con- 
ditions, but  the  views  presented  herewith 
serve  to  show  the  cycle  of  events  and  the 
principles  involved. 

An  engine  of  this  type  having  a  h-  by  6- 
inch    cylinder,    developed,    during    a    recent 
test  at  Cornell   University,   6U   horsepower, 
running  at  SfiO  revolutions  per  minute,  and  over  7  horsepower 
during  a  short  period  of  the  time. 


to   get  the   lead.     When   the   collets   are   tightened,   both   taps 
will  maintain  the  same  lead. 

The   machine   illustrated   has   a  six-section   chuck  or   work- 
holder.     Five  pieces  are  operated  upon  simultaneously  in  this 
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PRENTICE  FIVE-SPINDLE  AUTOMATIC  WITH 
TWO  TAPPING  SPINDKES 
The  multiple-spindle  automatic  turret  machine  illustrated 
herewith  is  a  modification  of  the  standard  flve-spindle  auto- 
matic built  by  George  G.  Prentice  &  Co.,  Inc.,  New^  Haven, 
Conn.  This  machine  is  arranged  especially  for  the  drilling, 
tapping,  etc.,  of  solid  castings,  forgings  and  similar  w^ork  re- 
quiring two  taps — one  under-size  for  roughing  out  and  the  other 
for  finishing.     By  this  method  two  light  cuts  are  taken,  and 


Prentice  Five-spindle  Automatic  Turret  Maciiine  witli  Two  Tapping  Spindles 

the  breakage  of  taps  of,  say,  %   inch  or  smaller,  due  to  the 
clogging  of  chips  when  using  one  tap,  is  overcome. 

The  tapping  mechanism  consists  of  a  pair  of  friction  pulleys 
— one  for  the  forward  and  one  for  the  reverse  drive — which 
are  automatically  tripped  after  tapping  the  required  number 
of  threads.  The  tapping  is  done  by  the  fourth  and  fifth 
spindles,  both  of  which  are  yoked  and  geared  together  and 
driven  by  one  set  of  friction  pulleys.  When  starting  a  new 
job.  the  roughing  tap  is  first  run  through  the  hole;  then  the 
finishing  tap  is  started  a  few  threads  by  hand  into  the  hole 


Fig.  'Z.     Sectional  Vie^vs  of  the  Ne^vcycle  Engine 

machine  while  the  operator  is  removing  and  inserting  work 
at  the  sixth  section  of  the  chuck.  The  five  spindles  may  be 
equipped  with  any  arrangement  of  tooling,  including  drills, 
reamers,  counterbores,  facers,  box  tools,  taps,  etc.  The  ma- 
chine as  shown  is  equipped  with  tools  and  work-holders  for 
drilling,  counterboring,  and  tapping  the  binder  screw  holes 
in  automobile  clutch-shifter  fork  forgings. 

The  principle  of  this  machine  is  the  same  as  in  other 
Prentice  single-head  automatics.  The  chuck  is  automatically 
advanced  towards  the  revolving  spindles  by  means  of  a  cam 
on  a  large  drum  inside  of  the  bed.  There  is  also  a  return 
cam  to  draw  the  chuck  away  from  the  tools  at  the  completion 
of  the  operations.  The  camming  is  timed  so  that  the  chuck 
is  automatically  indexed  to  the  succeeding 
operation  as  soon  as  the  longest  operation  has 
been  completed.  A  new  feature  being  ap- 
plied to  Prentice  automatics,  is  a  differential 
feed  mechanism  for  speeding  up  the  indexing 
time  of  the  chuck.  By  this  means  the  produc- 
tion is  increased  about  30  per  cent. 

As  all  the  operations  on  any  piece  of  work 
done  in  this  machine  are  finished  complete 
within  the  cutting  time  of  the  longest  opera- 
tion only,  a  great  saving  in  time  is  effected. 
A  further  reduction  is  made  on  that  class  of 
work  which  requires  the  drilling  of  long" 
holes,  by  drilling  one-half  the  length  in  one 
spindle  and  the  remainder  in  the  succeeding 
spindle.  Thus  a  hole  of  2-inch  depth  could  be 
drilled  the  entire  length,  reamed,  faced,  tap- 
ped, etc.,  in  the  time  that  would  ordinarily  be 
consumed  in  drilling  a  hole  one-half  that 
depth.  This  machine  has  ample  power  to  drill 
and  tap  up  to  %  inch  in  diameter,  although  the 
class  of  work  requiring  the  double  tapping  ar- 
rangement is  generally  %  inch  and  smaller. 
The  net  weight  of  this  machine,  with  countershaft,  is  about 
3000  pounds. 


CINCINNATI  FACEPLATE  JAW 
The  Cincinnati  Chuck  Co.,  Cincinnati,  O..  is  now  manu- 
facturing a  new  faceplate  jaw,  which  we  illustrate  herew-ith. 
The  chief  feature  of  this  jaw  lies  in  the  method  of  mounting 
the  screws  in  hardened  steel  bushings  which  provide  a  full 
bearing  for  the  trunnions  of  the  screws  and  receive  the  end 
thri'st    on    their    hardened    circular    faces,    thus    minimizing' 


lIUii 


MACHINERY 


S5:i 


ucar  iuul  ii'sullaiit  t'lul  play.  In  the  ordinary  laci'plalf  jaw, 
(lie  screws  are  mounted  in  scini-clrcular  bearings  and  feteive 
llu'  end-thrust  on  si  inieireninr  shoulders  formed  in  the  cast- 
iron  sIh'II  of  the  Jaw.  which  results  in  excessive  wear  that  is 
Uilhcult  to  overcome.  The  patented  bushings  witli  which  these 
new  jaws  are  equipped  will,  of  course,  prove  more  durable,  and 
when  end  paly  does  develo|),  the  construction  is  such  that  the 

bushing  can  be 
taken  out  and 
replaced  by  any 
machinist  in  a 
very  short  time, 
making  the  jaw, 
ill  this  respect, 
just  as  good  as 
new.  These 
bushings  also 
serve  to  hold 
the  screws  in 
absolute  align- 
ment with  the 
jaw,     thus     pre- 

Faceplftte  Jaw  made  by  the  Cincinnati  Chuck  Co.  venting  ailV    tilt- 

ing of  the  screw  and  consequent  cutting  of  the  thread.  These 
features  are  of  considerable  importance,  and  overcome  most 
of  the  jaw  troubles  commonly  experienced. 


TURRET  TOOLPOST  FOR  LODGE  &  SHIPLEY 
LATHES 

The  Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati,  O.,  has 
recently  designed  a  new  turret  toolprst  which  may  be  ap- 
plied to  any  size  of  lathe  manufactured  by  this  company.  With 
this  new  design,  the  turret  can  be  indexed  to  eight  different 
positions  so  that  the  tools  may  be  set  diagonally,  as  well  as 
at  right  angles  to  or  in  alignment  with  the  cross-slide.  Each 
tool  is  clamped  well  forward  of  the  center  so  as  to  give  a  firm 
support,  and  the  clamping  of  the  binder  lever  does  not  ap- 
preciably change  the  position  of  the  turret. 

The  lower  block  of  this  attachment  is  interchangeable  with 
the  compound  rest  slide  and  is  fitted  to  the  carriage  dovetail 
by  a  taper  gib.  A  vertical  stud  is  secured  in  this  base  and 
passes  up  through  the  turret  to  carry  the  binder  lever  at 
its  top.  The  toolpost  is  of  steel.  Each  one  of  the  four  tools 
rests  upon  a  serrated  and  hardened  bolster  or  rocker,  against 


Turret  Toolpost  which  may  be  indexed  to  Eight  DitTerent  Positions 

Which  it  is  held  by  three  hardened  cap-screws.  By  rocking  the 
bolster  in  its  curved  seat,  adjustment  for  the  height  of  the 
tool  point  can  easily  be  made.  When  the  various  cap-screws 
shown  are  tightened,  the  tool  is  held  rigidly  in  position. 

The  turret  revolves  freely  on  a  taper  bearing  which  is  con- 
centric with  the  vertical  stud,  but  does  not  touch  the  stud. 
A  bushing,  which  is  tapered  to  fit  the  bearing  of  the  turret, 
is  slipped  over  the  stud.  An  adjusting  nut  is  threaded  to  the 
stud  and   bears  against  the   upi)er  end   of  the  taper  bushing. 


so  that  by  tiglitcnirin  this  mil,  Hie  biisliiiig  can  be  pushed  down 
to  eliminate  play  in  the  bearing.  The  large  collar  between 
the  binding  lever  and  the  turret,  covers  the  end  of  the  taper 
bushing  and  Its  adjusting  nut,  so  that  no  chips  can  get  into 
the  bearing.  As  the  large  diameter  of  the  taper  bearing  is  at 
tlie  top,  the  turret  is  at  all  times  held  against  the  horizontal 
bearing  of  the  lower  block  so  that  when  th(!  binder  is  clainiied, 
the  position  of  the  turret  and  tools  remains  unchanged. 

'Pile  turret  is  exactly  located  in  any  one  of  the  eight  iiositiona 
by  a  locking  bolt  which  engages  notches  in  an  index  ring. 
This  locking  bolt  is  withdrawn  by  the  handle  seen  at  the 
front  of  the  lower  block.  Compensation  for  wear  in  the  bear- 
ing of  the  locking  bolt  is  provided  for  by  a  taper  gib.  A  coil 
spring  holds  the  locking  bolt  against  the  index  ring  so  that 
it  will  at  once  drop  into  the  notch  when  the  proper  point  is 
reached.  The  screw  shown  in  the  illustration  just  beneath 
the  end  of  the  locking  bolt  provides  adjustment  for  the  ten- 
sion of  this  c  oil  spring. 


BICKFORD  AND  WASHBURN  TAP  THREAD- 
ING DIB 

The  die  shown  in  the  accompanying  illustration,  whic  h  is 
manufactured  by  Bickford  &  Washburn,  Inc.,  Greenfield, 
Mass.,  is  intended  for  the  threading  of  small  taps.  In  this 
die  the  well-known  milled  thread  chasers  have  been  used. 
The  advantages  of  these  chasers  over  the  hobbed  cutter  are  in 
the  longer  life  of  the  chaser  and  the  shearing  cut,  which 
produces  a  smooth  thread  when  cutting  tool  steel. 


Die  for  Threading  Commercial  Taps 

This  die,  which  is  designed  to  be  used  in  a  hand  screw 
machine  having  a  lead-screw  attachment,  has  a  body  4  inches 
in  diameter,  2%  inches  long,  and  a  shank  1  inch  in  diameter. 
Tlie  shank  is  hollow  and  is  tapped  for  a  pipe  connection  so 
that  when  the  die  is  in  use,  a  strong  flow  of  oil  from  the  rear 
keeps  the  chips  well  away  from  the  work.  The  main  body 
is  a  solid  piece  of  steel  accurately  bored  to  receive  the  cylinders 
or  chaser  holders.  It  is  also  recessed  at  the  back  to  make 
space  for  short  arms  which  are  let  in  flush  at  the  back  end 
of  the  cylinders  and  project  across,  thus  making  a  bearing 
to  prevent  the  forward  movement  of  the  cylinders.  Any  back- 
ward movement  is  prevented  by  the  cam  plate  which  comes 
up  directly  against  the  back  of  the  main  body  and  also  against 
the  arms  referred  to.  These  arms  carry  pins  which  are 
operated  by  slots  in  the  cam  plate,  thus  opening  and  closing 
the  die.  A  collar  of  the  same  outside  diameter  as  the  main 
body,  is  placed  just  back  of  the  cam  plate,  and  has  in  its  front 
side  a  circular  recess,  into  one  end  of  which  projects  screw  B 
which  stops  the  rotation  of  the  cam  plate  by  means  of  a  stud 
projecting  from  the  plate  back  into  the  recess  referred  to. 
By  turning  screw  B  the  closed  size  of  the  die  is  determined. 
The  stud  in  the  cam  plate  is  covered  by  an  eccentric  sleeve 
which  is  operated  by  the  small  knob  C,  thus  allowing  a  thick 
or  thin  part  to  come  against  the  end  of  the  screw  7>,  so  that,  by 
taking  a  first  cut  with  the  knob  ('  in  the  position  shown,  a  very 
light  finishing  cut  may  be  taken. 

This  is  a  feature  in  the  construction,  which  will  be  appreci- 
ated by  tap  makers,  as  it  enables  roughing  and  finishing  cuts 
to  be  taken.  By  turning  pin  C  to  the  proper  notch  for  the 
first   cut.    it    is    possible   to   vary   the   amount   nf   the   finishing 
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cut  as  desired.  The  chasers  are  held  in  position  by  taper 
gibs  which  are  tightened  by  the  binding  screws  shown.  The 
necessary  adjustment  is  obtained  by  means  of  short  worms  A, 
inserted  in  the  holders  and  engaging  with  the  backs  of 
the  chasers  which  are  hobbed  to  receive  them.  It  is  pos- 
sible with  this  die-head  to  thread  any  size  of  tap  within  its  ca- 
pacity with  the  same  set  of  chasers,  the  proper  cutting  size 
being  obtained  by  means  of  the  graduated  adjusting  screw  B, 
as  explained. 


KERN  HIGH-SPEED   SENSITIVE  DRILL 

A  high-speed,  ball-bearing,  sensitive  drill  that  is  heavily 
constructed  throughout  and  intended  for  hard  and  continuous 
service,  is  shown  in  the  accompanying  illustration.  This  ma- 
chine which  is  the  product  of  the  Kern  Machine  Tool  Co.,  Cin- 
cinnati, O.,  is  exceedingly  simple  in  its  design  and  contains  a 
number  of  exclusive  features.  Ball  bearings  are  used  through- 
out, and  all  cones  and  ball  races  are  made  of  steel  and  are 
hardened  and  accurately  ground  on  special  machines.  The 
lever  at  the  left  of  the  column  near  the  top  controls  the  idler 
carriage  which  is  free  to  move  longitudinally.  A  slight  down- 
ward  pull   on    this   lever   loosens   the   belt   and   allows   speed 

changes  to  be  instant- 
ly made,  while  an  up- 
ward movement  of  the 
lever  tightens  the  belt 
to  any  required  ten- 
sion and  automatical- 
ly locks  the  idler  car- 
riage. The  spindle 
cone,  which  has  two 
steps,  is  mounted  on  a 
sleeve  that  is  journal- 
ed  in  the  column,  thus 
relieving  the  spindle 
of  any  belt  pull.  This 
sleeve  also  serves  to 
raise  and  lower  the 
cone  by  means  of  a 
rack  and  pinion  oper- 
ated by  the  small  lever 
shown  on  the  right 
side  of  the  column  at 
the  top.  This  vertical 
adjustment  of  the 
spindle  cone  permits 
the  small  or  large  step 
to  be  brought  in  align- 
ment with  the  idlers 
at  the  rear.  Four 
spindle  speeds  are 
available,  two  being 
obtained  through  the 
two-step  cone  and  the 
like  number  by  a  two- 
step  cone  on  the  count- 
ershaft. It  will  be 
noted  that  the  belt- 
shifting  lever  is  conveniently  located  and  also  that  the  idler 
pulley  is  somewhat  smaller  in  diameter  than  the  driving  pulley 
in  order  to  relieve  the  tension  on  the  belt  when  the  machine  is 
not  in  use.  The  upper  and  lower  sections  of  the  column  are 
tongued  and  grooved  to  prevent  any  disturbance  of  the  align- 
ment. The  spindle  is  double-splined  and  the  spindle  sleeve  is 
graduated  and  fitted  with  an  adjustable  stop  collar.  The 
spindle  has  a  traverse  of  15  inches  and  is  bored  to  a  No.  2 
Morse  taper.  The  distance  from  the  spindle  to  the  face  of  the 
column  is  8  inches,  and  the  maximum  distance  to  the  table  is 
.32  inches.  With  a  countershaft  speed  of  800  revolutions  per 
minute,  spindle  speeds  ranging  from  600  to  1800  revolutions  per 
minute  can  be  obtained.  The  table  of  this  machine  has  a  tra- 
verse of  21  inches  and  the  head  9  inches.  This  type  of  drill 
can  be  furnished  with  any  number  of  spindles  up  to  and  in- 
cluding six.  The  net  weight  of  a  single  spindle  machine  is 
485  pounds. 


High-speed  Sensitive,  BaU-bearingr  Drii] 


CASCADE  COMBINATION  BENCH  ANVIL 

A  combination  bench  anvil  that  is  the  product  of  the  Cas- 
cade Tool  Co.,  Cohoes,  N.  Y.,  is  shown  in  the  accompanying  en- 
graving. As  this  illustration  is  largely  self-explanatory,  the 
usefulness  of  the  tool  will  be  at  once  apparent  to  the  mechanic. 
The  combination  consists  of  a  tubular  base  or  stand  and  an 
interchangeable  anvil  and  disk,  the  latter  having  a  series 
of  holes  ranging  from  }i  to  1  inch  in  diameter.  The  disk  has 
a  center  hole  which  engages  a  pin  on  the  base  so  that  when 
it  is  revolved,  the  holes  of  various  sizes  are  brought  in  align- 
ment with  the  bore  of  the  base  for  driving  arbors,  pins,  etc. 
Ttis  disk  is  ground  on  both  sides  so  that  it  may  be  used  either 
side  up,  and,  if  desired,  one  side  may  be  used  for  rough  and 
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Combination  Bench  Anvil  with  Blocls  and  Arbor  Disk 

the  other  for  finished  work.  When  the  disk  is  not  required,  it 
may  be  lifted  off  and  replaced  by  the  square  anvil  shown, 
thus  making  an  excellent  bench  block  for  hammering,  riveting 
and  similar  work.  The  anvil  is  also  ground  on  the  top  and 
sides,  and  the  supporting  base  is  faced  true  on  the  top  and 
bottom.  This  combination  anvil,  or  a  tool  of  similar  con- 
struction, could  undoubtedly  be  used  to  advantage  in  every 
shop.  In  many  instances  much  time  is  needlessly  wasted 
because  of  the  lack  of  such  inexpensive,  but  nevertheless,  use- 
ful tools.  The  price  of  this  anvil  complete  with  interchange- 
able anvil  ana  disk  is  $2.50. 


ATTACHMENTS  FOR  "STAR"  LATHES 

In  the  accompanying  engraving  two  new  attachments  are 
illustrated  which  are  intended  for  use  on  the  well-known  9-  and 
11-inch  "Star"  lathes,  manufactured  by  the  Seneca  Falls 
Mfg.  Co.,  330  Water  St.,  Seneca  Falls,  N.  Y.  One  of  these  at- 
tachments consists  of  a  combination  carriage  turret  and  tool- 
post,  which  is  mounted  on  the  cross-slide  of  the  lathe  in  place 
of  the  compound  rest.     This  holder  has  four  holes  into  which 


■■star"  Lathe  equipped  with  Combination  Turret  and  Toolpost. 
and  Carriage  Stop 

round-shank  tools  may  be  inserted.  Binding  screws  are  also 
provided  for  holding  four  regular  turning  tools.  Of  course, 
the  tools  may  be  fed  either  by  power,  cross  or  longitudinal 
feeds,  or  by  hand  if  desired. 

Tlaere  is  shown  clamped  to  the  bed  in  the  ii lustration  an- 
other attachment  which  is  used  to  locate  the  carriage  for  shoul- 
der distances,  etc.,  when  turning  duplicats  pieces.  This  stop, 
which  may  be  attached  to  the  bed  at  any  desired  position,  has 
a  revolving  cylinder  containing  four  adjustable  stop-rods 
which  positively  locate  the  carriage.     This  cylinder  may  be  re- 
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volvod  liy  ha.Hl  ;iiul  is  lii'kl  In  pDsitioM  liy  a  ilftoiic  hprliig  aiul 
ball. 

These  two  attachments  may,  of  course,  be  used  singly  or 
togethor.  The  advantages  of  tlu-  tin  ret  arc  obvious,  and  the 
carriage  stop  will  prove  vahiiililc  for  interchangeable  work,  a.s 
it  will  eliniinati'  measuring  each  iiiccc,  and  insure  iinil'orni  di- 
uiensions. 

MORTON  SPECIAL  DRAW-CUT  RAILROAD 
SHAPER 

A  sliaper  of  the  draw-cut  type  that  lias  been  specially  con- 
structed to  meet  the  requirements  of  railway  work,  is  shown  in 
(•"ig.  1.  This  machine,  which  is  the  product  of  the  Morton 
Mfg.  Co..  .Muskegon  Heights,  Mich.,  is  an  imin'oved  design  in 
which  a  number  of  cluinges  have  been  incorporated  tn  increase 


Hal,  with  a  revolving  disk,  which  is  covered  on  both  sides  by 
xulcanized  fiber.  'I'hc  compression  is  formed  by  a  sliding  col- 
lar and  compression  levers  provided  with  set-screws  which 
give  ample  compensation  for  wear.  The  n,Tt  disks  may  be  re- 
lined  at  small  e.\pense,  and  being  lined  with  fiber,  they  never 
injure  the  metallic  surfaces  of  the  elutehes.  The  reversing 
uiechanlsm  for  operating  the  clutches  is  also  of  new  design. 

The  stroke  of  the  ram  is  adjusted  by  tappels  mounted  on  a 
circular  disk.  Adjustments  can  be  made  while  the  machine  Is 
in  motion,  and  the  movement  of  the  ram  can  be  reversed  by  a 
lever  at  the  will  of  the  operator.  The  ram  has  a  quick  return 
of  2\ii  to  1,  at  a  uniform  speed. 

The  friction  feed  of  this  maidiine  is  of  the  automatic  re- 
lieving type,  and  gives  any  feed  ranging  from  1/32  to  •%  inch, 
hoi-izoutally,  and  1/32  to  .'i/lG  inch,  vertically.  Variations  ar& 
obtained  by  moving  tappets  on  a  circular  disk, 
which  is  graduated  with  suitable  index  stops. 

A  power  traverse  for  raising  and  lowering  the 
cross-rail  and  moving  the  apron  sideways  is  sup- 
plied. These  movements  are  controlled  by  a  lever 
which  when  shifted  in  different  directions  moves 
the  apron  either  to  the  right  or  left.  As  only 
thirty  seconds  is  required  to  move  the  apron  the 
full  width  of  the  cross-rail,  and  forty  seconds,  for 
raising  or  lowering  the  cross-rail,  this  feature  ef- 
fects a  considerable  saving  in  time  when  making 
adjustments. 

The  ram  of  this  shaper  is  provided  with  a  ro- 
tating arbor,  which  may  be  fed  automatically  in 
either  direction  for  planing  curved  surfaces.  The 
rotary-feed  motion  is  transmitted  to  this  arbor 
from  the  regular  friction,  througli  a  gear  and 
ratchet  working  in  conjunction  with  a  vertical  bar, 
connected  to  a  splined  shaft,  which,  in  turn,  trans- 
mits the  movement  to  the  arbor.  The  mechanism 
is  clearly  shown  in  the  engraving. 

The  column  of  this  shaper  is  of  the  box  type 
and  heavily  constructed.  All  shaft  journals,  which 
are  mounted  in  the  column,  are  run  in  bearings 
which  are  fitted  in  accurately  bored  holes,  thus 
insuring  perfect  alignment  and  rigidity.  The  knee 
is    of   a    special    design,    of    the    angular    bracket 


Fig    1      Morton  Special  Draw-cut  Railroad  Shaper 

its  durability,  general  efficiency  and  range  of  usefulness. 

The  particular  machine  illustrated  is  electrically-driven 
with  a  belt  transmission  which  is  the  form  of  drive  recom- 
mended by  the  makers.  As  the  illustration  shows,  the  motor 
is  mounted  on  a  sliding  base  at  the  rear  of  the  column  so  that 
the  driving  belt  to  the  countershaft  may  be  made  endless  and 
adjusted  for  the  proper  tension.  TTiis  countershaft  has  a  spe- 
cial friction  clutch  which  may  be  operated  by  a  conveniently 
located  lever  so  that  the  machine  may  be  started  or  stopped  in- 
stantly without  interfering  with  the  motor.  This  feature 
places  the  machine  under  complete  control  of  the  operator  as 
it  enables  him  to  move  the  ram  1/16  inch  at  a  time,  if  desired, 
whenever  adjusting  or  setting  the  tool.  As  shown,  the  drive 
to  the  reciprocating  clutches  is  by  belts  which  absorb  shocks 
and  tend  to  protect  the  motor.  The  variable  speed  type  of 
motor  with  a  two  or  one  variation  is  ordinarily  used,  but  as 
the  cutting  speed  of  this  machine  is  uniform  irrespective  of 
the  length  of  the  stroke,  a  constant  speed  motor  may  also  be 
used. 

The  friction  clutches,  through  which,  by  means  of  the  open 
and  cross  belts,  the  reciprocating  motion  is  given  to  the  ram, 
are  of  an  entirely  new  design.     The  friction  surface  is  made 


Fig.  2.     Flaninff  the  Sides  of  a  Driving  Box 

type  that  is  adjustable  vertically  on  the  saddle,  so  that  the  dis- 
tance between  the  ram  and  the  table  may  be  increased.  'Phe 
table  is  held  in  position  by  a  tongue  which  fits  a  slot  in  the 
knee,  and  by  four  bolts,  so  that  it  may  be  quickly  removed  or 
placed  in  position.  The  vise  is  of  the  swivel  type  and  is  gradu- 
ated in  degrees.  An  adjustable  back-bearing  forms  a  stop 
against  which  work  may  be  placed  while  being  held  in  the  vise 
or  otherwise.  This  bearing  ti'ansfers  the  thrust  of  the  cut 
directly  against  the  column  so  that  it  is  not  necessary  to 
clamp  the  part  being  machined  so  firmly. 
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As  in  previous  designs,  a  crane  and  lioist  is  directly  attached 
to  the  machine,  which  greatly  facilitates  the  handling  of  heavy 
parts.  Ordinarily  a  two-speed  hoist  of  one  ton  capacity  is 
furnished,  that  is  so  arranged  that  when  lifting  one-third  load, 
it  operates  directly  and  with  twice  the  speed.  If  desired,  the 
makers  are  prepai-ed  to  furnish  an  air  hoist  in  place  of  the 
chain  type.  This  crane  will  cover  a  floor  space  12  feet  in 
diameter,  and  the  maximum  distance  from  the  floor  to  the 
hoist  is  7  feet. 

In  order  to  illustrate  the  adaptability  of  this  tool  to  railway 
work,  a  number  of  illustrations  showing  the  machine  set  up 
for  planing  a  locomotive  driving  box  and  its  brass  are  given. 
Fig.  2  shows  the  way  the  sides  of  a  driving  box  are  planed.  As 
the  work  is  placed  against  the  back-bearing  previously  referred 
to.  the  thrust  of  the  cut  is  taken  directly  against  the  column 
so  that  the  two  small  clamps  shown  are  sufficient  to  hold  it  in 
position.  For  planing  the  crown  brass  seat,  a  double  chuck,  such 


Fig.  3. 


Gage  used  in  Conjunction  with  the  Ram 
for  Setting  Boxes 


as  is  shown  in  Fig.  3  is  used,  which  has  a  capacity  for  two  boxes. 
This  chuck  is  secured  to  the  knee  or  bracket  table  of  the 
shaper  and  it  is  provided  with  a  back-bearing  which  transfers 
the  cutting  strains  to  the  column.  A  bracketed  bearing  is  at- 
tached at  the  top  which  extends  forward,  thus  bringing  the 
operating  handwheel  in  a  convenient  position.  The  handwheel 
is  connected  to  the  arbor-rotating  mechanism  by  a  universal 
shaft  so  that  the  rotating  head  may  be  turned  by  hand  in 
either  direction.    Fig.  3  also  shows  a  gage  that  is  used  for  set- 


Fig.  4.    Setting  the  Tool  by  Special  Micrometer  Gage 

ting  the  box  prior  to  planing.  This  gage,  to  which  may  be 
attached  the  scriber  of  an  ordinary  surface  gage,  is  accurately 
fitted  to  an  extension  on  the  rotating  head;  the  extension  is 
also  used  for  holding  the  micrometer  attachment  illustrated 
in  Fig.  4,  which  is  used  for  setting  the  tool  to  a  given  radius. 
This  attachment  consists  of  an  arm  long  enough  to  meet  all 
requirements,  on  which  there  is  a  scale  that  enables  a  sliding 


bracket  to  be  quickly  set  to  the  desired  radius.  By  means 
of  a  micrometer  screw  against  which  the  point  of  the  tool 
is  set,  as  shown,  allowance  may  be  made  for  the  roughing 
and  finishing  cuts.  After  the  tool  is  placed  in  the  proper 
holder  and  inserted  in  its  slot  from  the  top,  the  micrometer 


Fig.  5.    Placing  a  Second  Box  in  Position  while 
Planing  the  First 

attachment  is  placed  in  position  and  the  tool  is  raised  up  to 
the  adjusting  screw  which  has  been  set  inward  for  the  roughing 
cut.  When  the  tool  is  being  set  for  a  finishing  cut,  the  mi- 
crometer screw  must  be  up  to  the  shoulder  stop. 

The  advantage  of  the  double-chuck  arrangement  is  shown  in 
Fig.  5,  which  illustrates  a  second  box  being  placed  in  position 
while  the  first  is  being  machined.  Obviously  the  oil  cellar 
fittings  may  be  machined  at  this  same  setting  of  the  work  if 


Fig.  6.     Method  of  Holding  the  Box  while  Planing 
Shoe  and  Wedge  Fits 

desired.  After  the  crown  brass  has  been  forced  into  the  box. 
it  can  also  be  planed  for  the  journal  fitting.  In  Fig.  6,  the 
box  is  shown  in  position  for  planing  the  shoe  or  wedge  fittings. 
In  cases  where  single  boxes  are  being  finished  or  when  they 
are  being  replaned,  this  machine  would  undoubtedly  handle 
the  work  in  a  very  satisfactory  manner. 

An  interesting  set  of  transfer  gages  for  use  when  fitting  the 
crown  brass  is  shown  in  Fig.  7.  The  inner  gage,  shown  applied 
to  the  box  at  the  right  of  the  illustration,  is  so  designed  that 
by  one  or  two  simple  adjustments,  the  shoes  on  either  side 
are  set  to  the  undercut  angles  and  a  centi'al  point  is  brought  to 
bear  against  the  crown  so  that  there  are  three  points  for  meas- 
uring which  project  beyond  the  box  face.  The  outer  or  cres- 
cent-shaped gage  is  next  set  by  these  projecting  points  and 
then  applied  to  the  brass  as  shown,  after  the  latter  is  planed 
on  the  outside.  By  means  of  a  scriber,  lines  are  drawn  on 
the  end  of  the  brass,  thus  enabling  it  to  be  accurately  fitted 
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to  the  box.     Thfsi'   lines  may  bo  (luic-kly  ami  easily  set  in  a 
vertical  iiosition  tor  planing,  by  means  of  a  special  gage. 

The  attaelinient  lor  planing  the  brasses  Is  shown  In  l''ig.  S. 
This  attachment  has  a  tongue  fitting  a  slot  In  the  table  so 
that  it  is  selfalignluK.  The  head  is  provided  with  adjusting 
screws,  as  shown,  which  bear  against  the  machine  column.  The 
chuck  for  holding  the  brass  is  so  <'Oiislnuted  that  the  work 
may  be  gripped  in  any  desired  position  l,y  means  of  one  bolt, 


Pig.  ■ 


Inside  and  Outside  Transfer  Gages  for  Crown  Brass  "Work 


and  as  the  front  head  is  adjustable,  various  lengths  may  be 
held.  The  rotary  feed  is  obtained  through  a  worm-gear  and 
flexible  shaft  which  is  connected  with  the  regular  feed  mechan- 
ism so  that  when  the  ram  reciprocates,  the  chuck  is  made  to 
revolve  intermittently.  Fig.  S  also  illustrates  the  use  of  the 
micrometer  attachment,  which  is  used  to  scribe  a  line  on  the 
brass  at  the  desired  radius.  Obviously  this  line  is  not  broken 
out  by  the  tool,  as  the  latter  begins  its  cut  at  this  end;  this 
enables  the  workman  to  split  the  line  and  to  produce  accurate 


F1».  a.     Use  of  Micrometer  Gage  for  Sizing  Crown  Braes 

results.     The  draw -cut  also  throws  the  chips  away  from  the 
operator  rather  than  toward  him. 

This  shaper  has  a  working  stroke  of  32  inches,  a  horizontal 
table  feed  of  .36  inches,  and  a  vertical  table  feed  of  18  inches. 
The  ap|)ro.\imate  net  weight  is  10,000  pounds  to  which  2500 
pounds  are  added  when  the  machine  is  p(|uliiped  with  a  motor 
drive. 


AETNA  THREE-WAY  VISE 
An  interesting  and  useful  tool  of  univer.-^al  apidication  on 
the  milling  machine  Is  Illustrated  in  the  accompanying  half- 
tone Illustration.  This  device,  known  as  the  Aetna  three- 
way  vise,  is  built  by  tlie  Becker  Milling  Machine  Co.,  Hyde 
Park,  Mass.,  and  while  especially  adapted  for  use  with  the 
Becker  milling  machine,  it  can  be  employed,  of  course,  to  ad- 
vantage on  milling  machines  of  any  type.  The  vise  is  provided 
with  adjustments  in  three  iilanes,  so  tliat  it  can  be  set  prac- 
tically to  any  position  imaginable  within  the  range  of  its  size. 
Each  of  the  three  adjustments  is  entirely  indeiiendent  of  the 
others  and  the  respective  angles  are  read  in  degrees  directly 
from  engine-divided  dials. 

The  first  adjustment  is  in  a  horizontal  plane  about  a  vertical 
axis.  This  adjustment  permits  of  rotating  the  work  around  a 
full  circle,  or  through  360  degrees.  The  second  movement  is 
at  right  angles  to  the  plane  of  the  first,  and  permits  of  ad- 
justment from  the  horizontal  to  the  vertical  plane  through 
an  arc  of  90  degrees.  The  third  adjustment,  again,  is  at  right 
angles  to  the  plane  of  the  second,  whatever  that  may  be  in 
any  one  case.  The  ultimate  position  of  the  adjustment  of 
the  third  swivel  which  holds  the  vise  proper,  depends  upon  the 
adjustment  of  the  two  previously  mentioned.  The  work  can 
be  rotated  by  this  adjustment  through  an  arc  of  360  degrees. 
Although  in  this  manner  three  joints  are  introduced  from  the 
base  to  the  vise  in  order  to  make  the  device  universally  ad- 
justable, the  tool  is  so  designed  as  to  insure  a  rigid  construc- 
tion, and  is  firmly  secured  to  the  milling  machine  table  by  two 
bolts.     The  work  to  be  milled  can  te  clamped  in  any  position 


Aetna  Ihree-way  Vise  for  Milling  Machines 

without  disturbing  these  bolts.     The  jaws  of  the  vise  proper 
are  steel  faced. 

The  capacity  of  the  vise  illustrated  is  as  follows:  The  jaws 
will  open  to  a  maximum  width  of  3%  inches;  the  depth  of  the 
jaws  is  IY2  inch,  and  the  width  of  the  vise  jaw  surface  is  h 
inches. 


WILEY  AND  RUSSELL  THREADING,   TAPPING 
AND  CUTTING-OPF  MACHINE 

A  combined  bolt  cutter,  nut  tapper,  pipe  threader,  and  cut- 
ting-off  machine,  that  is  especially  adapted  for  railway  shops,  is 
shown  in  Figs.  1  and  2.  The  headstock  of  this  machine  is  fit- 
ted with  a  three-step  cone  pulley  and  back-gears,  through  which 
a  special  design  of  work-holding  chuck  is  driven.  This  chuck 
has  interlocking  and  interchangeable  jaws  and  is  so  constructed 
that  it  will  hold  either  round  or  square  stock.  As  the  jaws  are 
interchangeable,  new  ones  can  be  supplied,  thus  making  it  un- 
necessary to  sepure  an  entirely  new  chuck.  The  spindle  is 
hollow,  so  that  any  length  of  pipe  or  bolt  can  be  handled. 
On  the  carriage,  which  is  operated  by  means  of  a  rack  and 
pilot  wheel,  frames  for  the  die-heads  are  mounted.  These 
frames  are  connected  by  a  double-threaded  shaft  so  that  the 
dies  may  be  easily  opened  or  closed  by  means  of  a  handwheei 
in  the  front  of  the  machine.  Each  die-head  is  accurately  fitted 
in  its  support  and  it  is  held  in  place  by  a  set-screw  that  bears 
against  a  V-shaped  slot,  so  that  the  tightening  of  the  screw- 
draws  the  head  against  the  carrier  face.  A  spring-pin  that 
drops  into  an  opening,  i)revents  the  die-heads  from  turning 
when  the  dies  are  in  their  proper  position.  By  loosening  the 
set-screw   and   pulling  back   the   spring-i)in,  the   heads  can   hi' 
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revolved  so  that  any  size  die  within  their  capacity  can  be 
quickly  brought  Into  working  position.  The  heads  are  marked 
at  the  top  with  the  size  die  which  is  in  position  for  cutting. 
Each  pair  of  dies  has  independent  stop  pins  which  control 
its  cut.  These  pins,  w^hich  are  plainly  shown  in  the  illustra- 
tion, can  be  shortened  or  lengthened  as  desired  to  give  the 
proper  diameter  of  thread.  They  are  made  of  the  very  best 
steel,  and  are  carefully  fitted  into  the  circular  die-heads.  The 
dies  are  made  in  pairs,  each  of  which  is  properly  marked,  so 
that  it  Is  a  very  simple  matter  to  replace  them. 


Fig.  1.    Combined  Bolt  Cutter.  Nut  Tapper.  Pipe  Tlireader 
and  Cutting-off  Machine 

When  using  this  machine  for  nut  tapping,  it  is  only  neces- 
sary to  clamp  the  tap  in  the  chuck  and  place  the  nut  in  the 
jaws  provided  between  the  carriers  that  support  the  die-heads, 
as  shown  in  Fig.  2.  The  carriage  is  then  brought  up  the  same 
as  when  threading  a  bolt.  It  is  not  necessary  to  remove  the 
die-heads  in  order  to  tap  nuts. 

A  cutting-off  attachment,  which  is  plainly  shown  in  Fig.  1, 
is  applied  so  that  it  can  be  swung  back  out  of  the  way  when 
not  in  use.  This  attachment  consists  of  a  small  carriage  with 
a  toolpost  and  a  hand-operated  cross-feed.  The  machine  is 
also  provided  with  a  centrifugal  oil  pump.  The  lubricant  is 
drained  through  a  screen  into  a  tank  below  the  bed  from  which 
it  is  again  pumped  to  the  cutters. 

The  following  figures  which  relate  to  the  performance  of 
the  No.  1  machine,  which  we  illustrate  herewith,  will  serve  to 


Fig.  2.    Machine  as  used  for  Nut  Tapping 

show  the  possibilities  of  this  type  of  tool  as  to  output.  The 
threading  of  ten  bolts  of  the  following  sizes,  V^;  5/16,  %,  7/16, 
\<2,  9/16,  %,  %,  Vs  and  1  inch,  was  accomplished  in  ten  min- 
utes. The  same  machine  also  cut  a  thread  6%  inches  long  on 
a  1-inch  bolt  in  one  minute  from  the  time  the  workman  picked 
up  the  stock  until  the  finished  bolt  was  removed  from  the  ma- 
chine. Ten  one-inch  bolts  were  threaded  for  a  distance  of  1% 
inch,  in  six  minutes,  thirty  seconds,  and  threads  were  cut  on 
eight  steel  pipes  ranging  in  size  from  H  to  2  inches,  in  fifteen 
minutes,  a  little  over  a  minute  being  required  to  replace  the 
bolt-cutting  die-heads  with  those  for  pipe  threading. 

For  roundhouse  work  this  machine  offers  many  advantages. 
It  is  also  well  adapted  to  the  work  of  the  erecting  shop,  where 
it   is   often   necessary   to  quickly   thread   bolts   or   to   chase   a 


thread  that  has  been  damaged.  With  three  sets  of  die-heads, 
the  machine  is  equipped  for  threading  practically  all  sizes  of 
bolts  from  H  to  2  inches,  as  well  as  piping  between  the  same 
dimensions.  This  machine  is  rigid  in  its  design  and  wherever 
miscellaneous  threading  is  to  be  done,  it  will  undoubtedly  prove 
very  efficient.  It  is  the  product  of  the  Wiley  &  Russell  Mfg. 
Co.,  Greenfield,  Mass. 


HAUCK  KEROSENE  BLOW  TORCH 

A  blow  torch  in  which  kerosene  is  used  as  a  fuel  instead 
of  gasoline  is  shown  in  the  accompanying  illustration,  be- 
ing used  for  brazing  cup  joints.  This  torch  is  said  to  give 
better  results  with  kerosene  than  can  be  obtained  with  gasoline. 
It  is  adaptable  for  various  heating  operations,  such  as  light 
brazing,  tinning,  etc.  Tlie  flame  produced  is  intense  and 
clear,  and  the  construction  is  such  that  the  tank  will  remain 
perfectly  cool  while  the  burner  is  being  operated.  Only  one- 
pound  air  pressure  is  required  on  the  torch,  which  is  obtained 
by  a  hand-pump  in  the  usual  manner.  The  flame  of  this  torch 
will  melt  a  piece  of  copper  %  by  %  inch,  in  three  minutes  and 
a  1-inch  brass  rod  in  two  minutes.     The   particular  torch  il- 


Kerosene  Blo\r  Torch  being  used  for  Brazing 

lustrated  has  a  capacity  of  %  gallon,  and  the  consumption 
per  hour  is  2%  pints.  Larger  sizes,  however,  may  be  ob- 
tained, if  desired.  The  cheapness  of  kerosene  and  its  com- 
parative safety  Is,  of  course,  a  commendable  feature.  These 
torches  are  simple  in  design  and  strongly  built  to  withstand 
rough  usage.  They  are  made  by  the  Hauck  Mfg.  Co.,  140  Cedar 
Street,  New  York  City. 

TOOLMAKERS'   SCRAPERS 

The  scrapers  shown  in  the  accompanying  engraving  are  in- 
tended for  the  use  of  toolmakers  or  other  mechanics  who  de- 
sire something  neater  and  better  than  a  three-cornered  or 
half-round  file  for  scraping.  These  tools  will  be  found  useful 
in  connection  with  vise  work,  metal  patternmaking,  and  for 
similar  work.  The  handles  are  made  of  steel  tubing  and  the 
cutting  points  of  the  finest  grade  of  tool  steel,  which  is  prop- 


J.  E    Poomian  Co  "s  Scrapers 

erly  tempered,  ground  and  polished.  These  scrapers  are  made 
in  a  number  of  styles,  only  three  of  which  are  shown  in  the 
engraving.  The  upper  tool  is  a  small,  flat  scraper  which  may 
be  obtained   in   different  widths;    the   second   is   of  the  half- 
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rouiul,  curved  type  for  use  in  small  bearings,  etc.,  while  the 
iDwer  one  has  a  trianKular  blade  which  is  hollow  ground  on 
(lie  sides.  Those  tools  are  the  product  of  the  J.  10.  I'oornian 
(.'o.,  Inc.,  Bradlimy  I'.iiililiug,  Philadelphia,  l*a. 


NATIONAL  SEWING  MACHINE  CO.'S  AUTO- 
MATIC  SCREW  MACHINE 
The  slngle-splndle  autuniiitic  screw  machine  which  we  il- 
lustrate herewith,  has  liccn  iiliiccd  on  the  market  by  the  Na- 
tional Sewing  Machine  Co.,  lielvidere.  111.  The  distinctive 
features  claimed  for  the  genrral  construction  of  this  machine 


spider  disk  on  llie  right  end  of  the  cam-shaft,  controls,  by 
means  of  dogs  on  its  periphery,  I  he  engagement  and  disengage- 
ment of  the  clutch  and  consequently  the  rate  of  feed.  These 
changes  are  made  instantaneously. 

The  cross-slide  is  operated  independently  to  a  stop  which 
gives  unil'orni  sizes  in  forming  operations.  The  movement  of 
this  slide  Is  controlled  by  the  disk-cam  shown  beneath  it, 
which  engages  with  the  feeding  levers  shown.  These  machines 
are  built  in  two  styles,  either  having  a  turret  or  being  made 
plain.  The  construction  of  the  turret  machines  is  such  as  to 
permit  the  use  of  taper  attachments  for  turning  taper  pins  and 
similar  work.  They  are  also  adapted  for  thread 
rolling,  knurling,  side  drilling,  slotting  and  sec- 
ond operation  magazine  work.  The  chuck  capac- 
ity of  the  No.  2  machine,  which  is  shown  in  the 
illustration,  is  •"/«  inch.  The  milling  length  is  3% 
inches  and  the  length  of  feed  is  7%  inches.  The 
spindle  pulleys  are  7  inches  in  diameter  with  1  Vo- 
iuch  width  of  face.  The  floor  space  required  for 
this  machine  is  3  feet  by  4  feet  9  inches. 


National  Sewing  Machine  Co.'s  Automatic  Scre-w  Machine 

are:  convenience  of  operation,  simplicity  in  the  changing  of 
cams,  ease  w^ith  which  adjustments  may  be  made  for  various 
classes  of  work,  and  low  maintenance  expense. 

The  spindle  of  the  machine  is 
driven  by  a  quick-acting  friction 
clutch  which  is  positive  and  instan- 
taneous in  its  reverse  motion,  per- 
mitting uniform  lengths  of  thread 
to  be  cut  when  threading.  This 
clutch  Is  operated  by  a  small  disk- 
cam  mounted  beneath  the  pulleys 
on  the  drum-cam  shaft.  The  stock 
is  fed  through  the  spindle,  and  the 
chuck  is  operated  by  the  drum-cam 
at  the  left  end  of  the  shaft.  Pro- 
vision Is  also  made  for  operating 
the  chuck  by  hand  in  case  this  is 
necessary  when  setting  up  the  ma- 
chine. 

The  turret.  It  will  be  noticed,  is 
"'n  a  horizontal  position,  rotation 
being  about  a  horizontal  axis. 
The  location  of  the  locking  bolt, 
which  Is  quick  and  positive  in  its 
action,  is  such  that  it  engages  the 
turret  on  a  larger  radius  than  that 
occupied  by  the  tools,  which  tends 
to  maintain  the  latter  in  align- 
ment with  the  spindle,  thus  insur- 
ing accuracy  of  the  output.  The 
turret  is  fed  to  and  from  the  work 
by  a  drum-cam. 

An  accelerated  movement  for  the  drum-cam  shaft  and  turret- 
slide,  is  obtained  through  a  positive  clutch  when  the  tools  are 
not  in  use,  so  that  they  recede  from  and  advance  to  the  work 
at  comparatively  high  speeds.  When  the  tools  are  in  action, 
the  slower  feed  then  required  is  obtained  through  a  differential 
planetary  gear  system,  which  reduces  the  movement  between 
the  driving  pulley  and  worm-shaft  In  the  ratio  of  IS  to  1.     The 


ELECTRIC  HOIST  FOR  MONO- 
RAIL SYSTEM 

An  electric  hoist,  equipped  with  two  hook-blocks 
that  operate  together  and  are  driven  by  the  same 
motor,  is  illustrated  herewith.  This  type  of  hoist 
is  undoubtedly  superior  to  the  single  hook-block 
hoist  for  handling  a  great  variety  of  work,  as  the 
tw'o  hooks  make  it  possible  to  carry  a  lengthy  part 
straight  and  level  and  without  the  swaying  Inci- 
dent to  the  use  of  a  single  hook.  This  feature  per- 
mits the  making  of  the  runway  supports  narrow 
and  a  wide  operating  space  is  not  required  In  the 
storage  room  or  shop.  In  handling  heavy  or 
bulky  material,  either  one  or  both  hooks  can  be 
used  and  either  hook  has  a  lifting  capacity  equal 
to  that  of  the  hoist. 
This  hoist  is  furnished  with  a  seat,  as  shown,  or  with  a 
cage  if  desired.  When  a  seat  is  used,  the  operator  attaches 
the   work,  thus  making  a  helper  unnecessary.     This  hoist  is 


Fig.  1.    Electric  Holet  with  Two  Hook-blocka  which  operate  Bimultaneously 

very  rigidly  constructed  throughout.  The  truck-wheel  frames, 
which  are  made  of  steel  castings,  are  interlocked  with  the  main 
frame  and  made  to  swivel  when  rounding  a  curve.  By  means 
of  handled  ropes  which  hang  near  the  operator's  seat,  all 
movements  are  controlled.  The  hoist  is  provided  with  an  au- 
tomatic load  or  mechanical  brake  for  lowering,  that  is  en- 
tirely enclosed  and  operates  in  a  bath  of  oil;  there  is  also  an 
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electric  brake  on  the  motor.  The  motor  is  of  the  enclosed 
type,  commonly  used  for  crane  service.  Electric  connection 
to  the  motor  is  made  by  a  trolley  which  is  in  contact  with  a 
conductor  attached  to  one  side  of  the  rail  as  shown.  The 
winding  drums  have  a  diameter  equal  to  thirty  times  that  of 


Fig,  2.    View  sliowiDi?  the  Electric  Hoist  and  Runway 

the  rope.  The  gearing  used  is  of  cast  steel  and  the  teeth 
are  all  cut.  All  the  bearings  are  bushed  with  bronze.  These 
hoists  are  made  by  the  Johnston  &  .lennings  Co.,  Cleveland,  0.. 
in  two-,  four-,  and  six-ton  capacities. 


UNDERWOOD  PIPE  BENDER 

The  pipe  bender  shown  in  the  accompanying  illustration, 
besides  being  efficient  for  the  bending  of  pipes,  may  also  be 
used  as  a  power  bender  and  bulldozer.     This  tool  has  a  stroke 


areas  on  the  two  sides  of  the  piston  by  reason  of  the  space 
occupied  by  the  piston  rods,  the  piston  is  given  a  sensitive 
conti-ol  and  it  may  be  moved  when  necessary  only  a  fraction 
of  an  inch.  The  ram  may  also  be  held  perfectly  stationary  to 
allow  measuring  or  the  placing  of  templets  on  the  work. 
Such  nicety  of  control  is,  of  course,  very  desirable,  and  Is 
particularly  useful  for  straightening  work.  This  machine  is 
manufactured  by  H.  B.  Underwood  &  Co.,'  1025  Hamilton  St., 
Philadelphia,  Pa. 


"WILLIAMSON  PORTABLE  GRINDER 

A  self-contained,  motor-driven  grinder,  which  is  portable  and 
tan  be  used  for  grinding  inserted-tcoth  face  milling  cutters  on 
either  a  horizontal  or  vertical  milling  machine  without  re- 
moving the  cutter  from  the  spindle,  Is  illustrated  herewith. 
Jlr.  H.  C.  Williamson  of  the  H.  C.  Williamson  Engineering 
Co.,  Industrial  Building,  Indianapolis,  Ind.,  has  perfected  and 
applied  for  a  patent  on  this  device. 

The  machine  is  shown  in  Pig.  1  in  the  position  in  which  it 
would  be  used  for  grinding  an  inserted  tooth  cutter  on  a  hor- 
izontal spindle.     The  motor,  which  Is  specially  designed  and 


Macttine  for  Po^ver  Bending  built  by  H.  B    Underwood  &  Co. 

of  l.">  inches,  and  the  control  is  very  flexible.  The  work-table 
is  rectangular  and  is  provided  with  numerous  holes  for  the 
convenient  location  of  dies  or  pins.  As  the  top  of  the  table 
is  perfectly  flat,  it  offers  no  obstruction  that  will  in  any  way 
interfere  with  the  work.  Innumerable  shapes  can  be  bent 
without  the  necessity  of  having  a  large  number  of  dies,  by 
simply  changing  the  position  of  the  resistance  studs.  The 
ram,  which  is  beneath  the  table,  slides  In  a  strongly  con- 
structed guide  and  has  projecting  above  the  table  a  stud  on 
which  a  roller  of  suitable  size  may  be  placed.  Either  steam 
or  compressed  air  may  be  used  to  operate  the  machine.  For 
the  former  a  metallic  packing  is  used  on  the  piston  rod  and 
for  the  latter  a  leather  packing.  The  use  of  compressed  air 
is  recommended,  when  available,  as  it  offers  many  advantages 
over  steam.  The  cylinder  is  20  inches  in  diameter,  and  the 
power  of  the  machine  is  limited  only  by  the  pressure  applied 
to  the  piston.  This  piston  has  air  on  both  sides  of  it  at  all 
times,  connection  from  one  side  to  the  other  being  made  by 
the  pipe  shown,  which  connects  with  the  operating  valve. 
This  valve  is  so  constructed  that  only  the  amount  of  air 
required  for  the  actual  bending  escapes.  The  air  is  trans- 
ferred from  one  side  of  the  piston  to  the  other,  depending  on 
the   direction   of   movement   desired.     Owing   to   the    unequal 


Fig.  1.    Williamson  Electrically-driven  Portable  Grinder 

may  be  driven  from  an  electric  lighting  circuit,  is  provided 
with  adjustable  bearings.  It  drives  a  6-inch  cup-wheel  and  is 
mounted  on  a  plate  having  a  fixed  angle  of  5  or  7  degrees,  as 
may  be  desired,  which  gives  the  teeth  the  proper  clearance. 
This  plate  is  attached  to  a  slide  which  travels  in  the  circular 
T-slot  of  the  base  shown.  The  distance  of  the  travel  is  gov- 
erned by  two  stops,  which  are  inserted  in  an  outer  dovetailed 


Fig.  2.     WTieel  in  Position  for  Grinding  En 


slot.  This  circular  base  is  fastened  to  a  slide  which  can  be 
moved  forward  or  back  in  the  angle  plate  by  the  lever  shown 
attached  to  it.  Movements  in  the  opposite  directions  are  ob- 
tained by  the  lever  shown  pivoted  near  the  back  end  of  the 
wheel  spindle.  This  lever  is  used  for  feeding  the  wheel  up  to 
a  tooth  for  grinding,  and  its  movement  is  controlled  by  a 
positive  stop  so  that  each  tooth  may  be  ground  absolutely  the 
same. 

Fig.  2  shows  the  grinder  set  up  in  position  for  grinding  a 
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lO-iiifh  cutter  on  a  vertical  nilllinK  niaeliine.  When  the  toelli 
is  Indexed  against  tiiiBor  .1.  tlie  wheel  is  brought  up  in  eon- 
t:.(  (  by  lever  B.  liy  means  oi  Ihr  adjusting  screw  K,  which 
conies  against  a  stop,  as  shown,  and  controls  the  movement 
of  tlie  wheel,  an  equal  anunint  is  ground  from  all  the  teeth. 
'Pile  stop  ('  controls  the  angular  position  of  the  wheel  in  one 
diri'ction  when  grinding  the  bottom  of  the  cutter.  By  sw'ing- 
in.;  the  nuitor  and  wheel  around  until  contact  is  made  with 
stop  D  (as  shown  in  Fig.  3)  the  complete  cutting  edge  of  the 
tooth  is  ground  at  one  sweep.  Tlie  adjusting  screw  E  can  be 
set   up  so  as  to  Ri\r  any  desired  radius  for  the  corners  of  the 


Figr.  3-    Wheel  sprung  around  for  Grindmg  Sides  of  Teeth 

teeth,  from  practically  a  sharp  corner  to  %  inch  radius  or 
larger.  The  semi-circular  base  on  which  the  motor  and  w'heel 
are  mounted,  swivels  on  the  stud  H  so  that  its  position  may  be 
changed  for  grinding  right-  or  left-hand  cutters.  This  base 
is  secured  to  the  angle-plate  by  bolts  inserted  in  the  slots  F  or 
G.  one  set  being  for  right-hand  and  the  other  for  left-hand 
cutters. 

As  the  illustrations  indicate,  it  is  an  easy  matter  for  a  work- 
man to  set  up  this  machine  for  either  horizontal  or  vertical 
grinding,  and  when  a  cutter  is  ground  while  in  place,  every 
tooth  will  run  true  and  do  its  share  of  the  cutting.  This 
same  device  can  be  used  in  connection  with  a  stand  or  column 
so  that  cutters  may  be  removed  and  sharpened  if  desired, 
and  there  is  no  limit  to  the  diameter  of  the  cutter  which  may 
be  ground. 


PRATT  TURRET  LATHE  CHUCK 

A  chuck  that  has  been  designed  especially  for  use  in  turret 
lathes,  turret  heads  of  screw  machines,  etc.,  for  holding  such 
tools  as  reamers,  drills,  outside  finishing  tools,  etc.,  is  now 
being  manufactured  by  the  Pratt  Chuck  Co.,  Frankfort,  N.  Y. 
This  chuck  is  equipped  with  the  company's  patented  equaliz- 
ing driver, 
which  gives  a 
positive  rota- 
tion to  the 
tool,  independ- 
ently of  the 
chuck  jaws. 
This  positive 
driver  is  self- 
adjusting,  per- 
mitting the 
jaws  to  center 
and    align    the 

Turret  Lathe  Chuck  with  Positive  Equalizing  Driver  tOOl     sliank     ac- 

curately in  the  chuck,  so  that  it  is  true  and  at  the  same  time 
positively  held.  On  finishing  cuts,  the  jaws  of  the  chuck  can 
be  partially  tightened,  thus  permitting  ttie  tool  to  float,  as 
the  equalizing  driver  will  prevent  it  from  turning  and  allow 
it  to  assume  a  position  in  line  with  the  spindle  of  the  ma- 
chine, thus  insuring  uniformity  of  product.  These  chucks  are 
made  in  sizes  ranging  from  2'/,  to  G%  inches  in  diameter  and 
with  drill  capacities  from  Vj  to  2  inches. 


SCHNEIDER  &  GOOSMANN  HAND  PLANER 

•  MILLING  ATTACHMENT 
The  Schneider  &  Cioosiiiann  Machine  Co.,  20  K.  '.Kh  St., 
Cincinnati,  Ohio,  has  designed  a  power-driven  milling  attach- 
ment that  Is  intended  to  be  used  in  conjunction  with  a  siiiall 
hand  bench  planer  which  the  company  manufactures.  This  at- 
ta(hment  is  particularly  adapted  for  handling  the  numerous 
small  milling  jobs  that  come  up  in  the  toolroom  and  in  experi- 
mental die,  jig  and  similar  work.  It  is  attached  to  the  planer 
saddle  in  place  ol  the  regular  tool-slide,  and  is  driven  by  a 
cone  |)ulley  mounted  on  an  independent  stand  fastened  to  the 
bench  as  shown.  This  cone  iiulley  is  connected  to  the  siiindle" 
of  the  attachment  by  a  universally  jointed  shaft  and  bevel 
gears.  These  gears  give  a  2  to  1  reduction  in  order  that  the 
spindle  will  be  driven  with  ample  power,  though  gears  with  a 
1  to  1  ratio  can  be  furnished  for  high  speed  or  light  tuilling 
operations.  The  spindle  has  a  taper  bearing,  and  is  provided 
with  compensating  collars  to  take  up  wear.  There  is  a  No.  7 
Brown  &  Sharpe  taper  hole  in  the  spindle,  and  a  draw-in  rod 
for  tightening  the  cutter  arbor.  The  table  feed  for  milling  is 
through  a  worm  and  worm-gearing,  allowing  micrometer  ad- 
justment. Micrometer  dials  are  also  provided  on  the  cross 
and  vertical  feeds.  The  worm  or  feed  box  can  be  easily  at- 
tached to  the  side  of  the  planer  bed  with  very  little  fitting. 
Once  attached  it  can  remain  there,  and  may  be  engaged  or 
disengaged  by  the  in  or  out  movement  of  a  pin  which  fits  in 
any  one  of  a  series  of  holes  in  the  side  of  the  worm-wheel,  thus 
making  it  possible  to  quickly  traverse  the  table  in  either  di- 
rection. This  milling  head  is  very  quickly  applied  to  the 
planer,  and  it  has  a  wide  range  of  usefulness  in  addition  to 
ordinary    horizontal    and    vertical    milling   operations,    as    the 


Schneider  &  Goosmann  lO-lnch  Hand  Bench  Planer  with 
Power-driven  Milling  Attachment 

swiveling  head  allows  the  cutter  to  be  set  to  any  angle. 

The  planer  itself,  which  was  described  in  the  department  of 
New  Machinery  and  Tools  of  December,  1909,  has  a  width  of 
10  inches  between  the  housings  and  a  maximum  distance 
under  the  cross-rail  of  8%  inches.  The  table  is  reciprocated, 
when  the  machine  is  being  used  for  planing,  by  a  small  hand- 
wheel  which  is  mounted  directly  on  the  driving  shaft  which, 
in  turn,  is  connected  with  the  table  rack  by  a  steel  pinion. 
This  handwheel,  as  the  illustration  shows,  has  a  series  of 
holes  drilled  in  its  rim  to  receive  a  pin  located  in  the  arm  of 
the  driving  crank.  This  feature  allows  the  crank  to  be  used 
ill  whatever  position  is  most  convenient  to  the  operator. 


MODERN  20-INCH  DRILL  PRESS 

The  20-iuch  drill  press  which  we  illustrate  herewith,  is 
built  by  the  Frontier  Iron  Works,  Letehworth  and  Grant  Sts., 
Buffalo,  N.  Y.,  and  is  designed  along  the  same  general  lines  as 
the  21-inch  machine  of  the  tilting-tablc  tyiie  built  by  this  com- 
liany.  The  frame  of  the  drill  is  heavily  constructed  and  the 
bearings  are  lined  with  a  special  alloy  to  withstand  hard  usage 
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under  all  conditions.  The  spindle  is  of  high-grade  steel,  and 
it  is  bored  for  a  No.  3  Morse  taper.  The  teeth  of  the  bevel 
gears  are  cut  by  the  generating  process,  and  the  gears  are 
practically  noiseless  in  operation.  A  steel  elevating  screw  is 
provided  for  the  knee  that  is  operated  by  a  handle  connected 
to  it  with  bevel  gears.  The  machine  as  illustrated,  is  equip- 
ped with  a  lever  feed  and  ratchet  mechanism  which  permits 

the  lever  to  be 
shifted  to  the  most 
convenient  posi- 
tion. There  is  also 
a  quick  return  for 
the  rapid  adjust- 
ment of  the  spin- 
dle. If  desired,  a 
wheel  feed  can  al- 
so be  furnished  at 
slight  additional 
cost.  A  treadle 
form  of  belt  shift- 
er is  attached  to 
the  base  and  pro- 
vides convenient 
means  for  starting 
and  stopping  the 
machine.  The 
height  of  this  drill 
is  62  inches,  and 
the  floor  space  re- 
quired, 42  by  1.5 
inches.  The  table 
has  a  traverse  of 
1.5%  Inches  and 
the  spindle,  IVa 
inches.  The  diam- 
eter of  the  table  is 
laVi  inches  and  the  diameter  of  the  cclumn  5  inches.  The 
shipping  weight  is  650  pounds,  to  which  100  addlticnai  pounds 
are  added  when  the  machine  is  boxed. 


Twenty-inch  Drill  Press  buUt  by  the  Frontier 
Iron  Works 


CROSS-SLIDE   PCWER  FEED  OF  THE  ACME 
SCREW  MACHINE 

The  power  feeding  mechanism  for  the  cross-slide  of  the  tur- 
ret lathe  or  screw  machine  manufactured  by  the  Acme  Ma- 
chine Tool  Co.,  Cincinnati,  Ohio,  is  illustrated  herewith.  The 
feed  changing  mechanism,  which  is  of  the  slip  key  type,   is 


ted  from  the  feed-change  box  to  the  carriage  by  a  universal 
shaft  which  drives  a  worm  located  in  worm-box  E.  This 
worm  engages  with  a  worm-wheel  on  the  cross-slide  screw. 
The  feed  is  thrown  in  or  out  by  the  lever  F  which  may  be 
operated  by  hand  or  automatically  by  dogs  G,  the  latter  being 
set  to  trip  the  feed  as  required.  This  power  feed  is  found 
very  useful  for  facing  large  castings,  forgings,  etc.,  and  work 
of  a  similar  nature,  and  it  is  also  used  in  connection  with  the 
cutting-off  tool.  When  so  ordered,  it  can  be  made  with  a  very 
fine  feed,  which  is  suitable  for  forming  operations  and  similar 
work. 


View  show^ng  Po\Fer  Peed  Mechanism  for  Cross-slide  oi 
Acme  Screw  Machine 

located  in  the  bracket  A.  which  is  bolted  to  the  end  of  the 
head,  suitable  holes  being  provided  in  all  machines  for  this 
purpose.  Three  rates  of  feed  may  be  obtained  by  the  move- 
ment of  lever  C,  which  has  attached  to  it  an  index  showing 
plainly  the  rate  of  feed  being  used.     The  motion  is  transmit- 


BARNES  15-INCH  DRILL 

The  W.  F.  &  John  Barnes  Co.,  231  Ruby  St.,  Rockford,  111., 
has  brought  out  a  new  drill,  intended  for  light  and  medium 
work  and  particularly  adapted  for  tapping  operations.  The 
lever,  by  which  the  tapping  attachment  is  controlled,  is  located 
just  in  front  of  the  spindle  in  a  position  that  enables  the  oper- 
ator to  reverse  the  tap 
without  releasing  his 
hand  from  the  feeding 
wheel,  thus  making  the 
control  as  convenient  as 
possible.  This  lever  also 
serves  to  start  and  stop 
the  spindle  instantly 
while  the  machine  is  in 
motion,  without  shock  or 
jar.  The  reversa's  are  ob- 
tained through  a  clutch, 
mounted  on  the  spindle 
between  two  bevel  gears, 
which  revolve  in  opposite 
directions.  When   the 

clutch  is  shifted  and  en- 
gaged with  the  upper  of 
these  gears,  the  reverse 
movement  is  obtained. 
Tlie  tapping  attachment 
may  be  disengaged  by  the 
movement  of  a  lever,  so 
that  the  gearing  of  the 
attachment  is  only  run- 
ning while  it  is  in  use. 
thus  reducing  the  wear. 
The  wheel  for  the  hand- 
feed  is  provided  with 
holes  in  its  periphery,  so 
that  the  operator  has  a 
choice  between  a  lever  or 
wheel  feed.  This  ma- 
chine   is    equipped    with 


Barnes  Fifteen-inch  Drill  "with  Geared 
Tapping  Attachment 


extra  long  bearings,  solid  steel 
forged  gearing  for  both  the  bevel  and  spur  gears  and  hard- 
ened steel  clutches,  all  of  which  insure  strength  and  endur- 
ance. The  particular  drill  illustrated  has  a  15-inch  swing, 
but  the  geared  tapping  attachment  can  be  furnished  on  the 
22.  22%,  25,  26,  28,  34.  42  and  50-inch  drills  manufactured  by 
this  firm.  The  height  of  this  machine  is  65  inches  and  the 
distance  from  the  spindle  to  the  base  47  inches.  •  The  spindle 
has  a  travel  of  7  inches  and  is  bored  for  a  No.  2  Morse  taper. 
The  maximum  distance  from  the  spindle  to  the  table  is  31 
inches,  and  the  table  has  a  working  surface  of  10  by  12 
inches.  The  floor  space  required  for  this  tool  is  20  by  31 
inches  and  the  weight  is  290  pounds. 


BAIRD  DOUBLE  OBLIQUE    TILTING    TUMBLER 

In  the  May  number  of  Machinery,  in  the  department  of 
New  Machinery  and  Tools,  we  illustrated  and  described  a  large 
tilting  tumbler  which  is  a  product  of  the  Baird  Machine  Co., 
Oakville,  Conn.  This  firm  has  now  brought  out  a  new  tumb- 
ler of  the  duplex  type  which  we  illustrate  herewith.  This  ma- 
chine, which  with  others  of  its  class,  is  used  largely  for  the 
polishing  and  grinding  of  various  articles,  has  been  designed 
particularly  for  concerns  which  have  considerable  work  of  this 
kind,  and  which  have  heretofore  found  it  necessary  to  employ 
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a  number  of  siiiKl"'  and  independonlly-clrivcn  units.  This 
tumbler,  as  is  I'vident  from  the  Illustration,  takes  up  less  room 
than  two  single  machines,  and  It  has  tho  additional  advantage 
of  being  driven  by  a  single  belt.  The  movements  of  the  bar- 
rels, however,  are  entirely  independent,  so  that  one  can  be 
emptied  and  relilled  while  the  other  is  in  motion. 

The  di'iving  pulley  is  located  between  the  two  barrels,  and 
the  drive  is  direct  through  bevel  pinions,  which  are  mounted 
on  each  end  of  the  sliaft  and  which  mesh  with  corresponding 
gears  on  the  barrels.  As  the  engraving  shows,  these  barrels 
may  be  tilted  either  for  dumping  the  contents,  inspecting  the 
worlt,  or  to  an  angle  which  will  give  the  best  results.  These 
angular  adjustments  may  be  made  while  the  machine  is  in 
n\elion  through  a  crank  and  gear  mechanism  which  is  easily 
operated.  'I'he  tumbler  is  shown  with  one  barrel  in  the  dump- 
ing position  and  the  other  in  the  operating  position.  These 
bairels  are  interchangeable  and  they  can  be  made  of  w'ood, 
cast  iron,  steel,  sheet  or  cast  brass.  The  main  bearings  in 
which  the  barrel  shafts  rotate  are  fitted  with  ring  oilers  af- 
fording good  lubrication,  and  bushing  bearings  which  may  be 
removed  when  worn  and  replaced  by  new  ones.  The  end- 
thrusts  of  the  barrels  are  taken  by  adjusting  screws  and 
washers,  thus  relieving  the  gears  of  any  unnecessary  strain. 
Obviously,  cutting  down   or  burnishing  compounds,   or   water 


Baird  Tilting  Tumbler  of  the  Duplex  Type 

for  the  purpose  of  cleaning  the  work,  can  be  introduced  into 
the  tumblers  while  they  are  in  motion. 

These  machines  are  built  in  two  sizes,  designated  as  Num- 
bers 1  and  2.  The  first  machine  takes  barrels  ranging  from  16 
to  22  inches  in  diameter  at  the  base,  and  the  No.  2  machine, 
barrels  from  22  to  36  inches  in  diameter.  The  smaller  size, 
with  22-inch  barrels,  occupies  a  floor  space  of  45  by  64  inches, 
while  the  No.  2  machine  with  2S-inch  barrels,  requires  a  floor 
space  of  66  by  81  inches.  The  respective  weights  of  the  two 
sizes  without  the  barrels,  are  approximately  500  and  1000 
pounds. 


FARWELL  SQUEEZER  TYPE  MOLDING  MA- 
CHINE WITH  "WALL  BRACKET 

In  the  May  number  of  Machinery,  in  the  department  of  New 
Machinery  and  Tools,  we  illustrated  and  described  some  of 
the  new  molding  machines  recently  brought  out  by  the  Adams 
Co.,  842  White  St.,  Dubuque,  Iowa.  This  company  has  now 
added  another  type  of  Farwell  squeezer  to  its  line,  that  is  de- 
signed to  be  attached  to  the  wall  instead  of  being  mounted  upon 
legs.  Tho  principal  advantage  of  this  type  is  that  it  occupies 
vei-y  little  space,  and  where  the  floors  are  crowded,  makes  it 
possible  to  put  up  one  or  two  more  rows  of  molds.  This  ma- 
chine would,  of  course,  be  unsuitable  on  long  floors  where 
considerable  space  is  covered  with  molds  and  where  a  day's 
work  is  poured  oft  at  one  time.  It  is  adapted,  however,  for 
malleable  foundries  and  other  foundries  in  which  heats  are 
taken  several  times  a  day  and  where  pouring  is  continuous. 
When  pouring  is  done  once  a  day,  the  molds  accumulate  to 


such  an  extent,  that  tho  portable  typo  of  machine  is  the  most 
desirable.  In  fact,  the  ordinary  portable  type  of  squeezer  is 
better  adapted  to  the  work  of  most  foundries,  for,  by  moving 
it  several  times  a  day,  a  great  deal  of  the  work  of  carrying 
molds  and  moving  the  sand  is  eliminated.  When  floors  are 
very   narrow,   tlie  broad-gage  type  of  portable   nun  hine   which 


Par^vell  Squeezer-type  Moldiug  Machine  with  Wall   Bracliet 

Straddles  the  sand  heap  may  be  used,  but  such  a  machine 
must  be  moved  quite  frequently  and  necessitates  a  constant 
cleaning  of  the  floor  so  that  it  is  not  recommended  by  the 
manufacturers  where  the  regular  portable  machine  can  be 
used.  The  accompanying  illustration  shows  a  30-inch  ma- 
chine, this  dimension  being  the  distance  between  the  side 
rods,  but  this  bracket  type  of  squeezer  will  also  be  built  in  24-, 
34-  and  38-inch  sizes.  The  addition  of  these  four  sizes  of 
bracket  squeezers  brings  the  number  of  molding  machines 
manufactured  by  this  company  up  to  seventy-two,  of  various 
styles  and  sizes.  It  should  be  understood  that  this  new  ma- 
chine is  not  intended  to  take  the  place  of  the  stationary  Far- 
well  squeezers,  or  any  of  the  other  types,  as  it  is  a  special  de- 
sign that  is  adapted  to  certain  conditions. 


HUTHBR  BROS.  INSERTED  TOOTH  MILLING 

SA"W 
The  inserted  tooth  milling  saw  show-n  in  the  accompanying 
engraving,  is  equipped  with  teeth  made  from  the  best  grade 
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Milling  Saw  with  Inaoi-ted  Hlerh-spoed  Steol  Outtera 

(if  hifjh-speed  steel,  which  enables  it  to  cut  hard  and  tough 

steels  that  would  be   impossible  to  cut  with  a  carbon  blade. 

The  body  of  this  saw  is  constructed  of  tw'o  crucible  steel  plates 
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which  are  firmly  riveted  together  as  shown.  The  pockets  into 
which  the  teeth  are  inserted  are  cut  into  the  plates  alternately 
and  the  teeth  are  inserted  in  these  pockets  and  securely  riveted 
to  the  plates  from  alternate  sides.  The  location  and  shape  of 
these  pockets  is  plainly  shown  in  the  engraving,  the  dotted 
lines  indicating  those  in  the  back-plate.  This  method  of  at- 
taching the  teeth  permits  them  to  be  replaced  when  worn,  and 
the  thickness  of  the  saw  is  comparatively  small  which  is  very 
important,  as  a  thin  blade  will  cut  with  less  strain  and  require 
less  power  than  a  thicker  one.  It  is  claimed  that  this  saw  will 
not  fracture,  as  the  plates  are  made  of  the  best  crucible  steel 
and  are  given  a  very  tough  temper.  .Saws  of  this  type,  32 
inches  in  diameter  and  5/16  inch  thick,  also  24  inches  in  di- 
ameter and  1,4  Inch  thick,  are  being  used  in  steel  mills  with 
satisfactory  results.  This  construction  Insures  a  tough  and 
rigid  blade,  and  these  saws  are  recommended  by  the  manufac- 
turers to  any  firm  requiring  high-speed  steel  saws,  ranging 
from  20  to  36  inches  in  diameter. 


GRBINER  AUTOMATIC  WIRE  STRAIGHTENING 
AND  CUTTING  MACHINE 

The  automatic  wire  straightening  and  cutting  machine 
shown  in  the  accompanying  engraving,  is  one  of  a  line  of 
various  sizes  manufactured  by  the  Charles  Greiner  Co.,  New 
Haven,  Conn.  The  particular  machine  illustrated,  which  is 
one  of  the  smaller  sizes  built  by  this  company,  is  capable  of 
cutting  wire  of  %  inch  diameter  or  less,  directly  from  the 
bundle  into  lengths  up  to  and  including  6  feet.  The  wire  first 
passes  through  straightening  rolls  which  are  located  above  the 
column  at  the  left  of  the  machine.  It  is  then  fed  by  a  roller 
feed  past  the  cutting-off  tool  which  is  automatically  operated 
by  the  engagement  of  a  clutch  controlled  by  a  gage  that  may 
be  adjusted  for  obtaining  various  lengths. 

The  operation  of  this  machine  is  as  follows:  A  shaft, 
which  is  about  as  long  as  the  machine's  capacity  for  cutting, 
is  attached  to  the  fulcrum  of  the  cutting-off  lever  and  rotates 
simultaneously  with  this  lever.  A  guide-bar  that  is  situated 
above  and  in  front  of  this  shaft  is  connected  both  with  the 
shaft  and  the  cutting-off  lever..  This  guide-bar  has  a  groove 
running  its  entire  length  in  which  is  located  the  adjustable 
gage,  which  is  connected  at  its  outer  end  by  a  wire  with  a 
clutch  on  the  camshaft.  The  wire  to  be  cut  is  drawn  through 
the  rotary  straightening  device  by  feed  rolls  until  its  end 
strikes  against  this  gage.  The  clutch,  which  operates  the  cut- 
ting-off lever,  is  then  automatically  engaged  and  the  wire  is 
severed.     At    the   same   time,   the   rotary   action   of   the   shaft 


Each  machine  is  capable  of  handling  smaller  diameters  of 
wire  than  that  indicated  as  its  size,  by  equipping  it  with  the 
necessary  feeding  and  cutting-off  tools.  This  line  of  tools  is 
rigidly  constructed  and  is  designed  to  withstand  long  and  con- 
tinuous service.  They  may  be  used  on  all  kinds  and  qualities 
of  brass  or  copper,  and  also  on  tinned,  black  and  galvanized 
iron,  or  steel  wire,  and  for  plated  and  highly  finished  wire, 
with  satisfactory  results. 


ELECTRIC  CONTROLLER  AND  MFG.   CO.'S 
ALTERNATING  CURRENT  CONTROLLERS 
Direct  current  motors,  which  formerly  were  used  almost  ex- 
clusively for  operating  electrically-driven  cranes,  mill  machin- 
ery, etc.,  have  been  replaced  in  many  instances,  by  motors  of 
the   alternating  current  type   because   of  the   well-known  ad- 
vantages   in   the   transmis- 
sion    of     alternating     cur- 
rents.    For  doing  work  of 
the       character       referred 
the     series-wound     di- 


ControUers  for  the  Slip-riu^f  Type  of  Alternating  Current  Motors 

rect  current  motor  has  the  very  desirable  characteristic  of  a 
high  starting  torque.  In  alternating  current  motors,  this  fea- 
ture is  more  often  found  in  the  slip-ring  type  than  in  the 
squirrel-cage  type;  therefore,  for  the  operation  of  cranes  and 
similar  work,  the  development  of  the  alternating  current 
motor  has  been  toward  the  slip-ring  type. 

The  speed  and  torque  control  of  this  motor  is  obtained  by 
inserting  and  varying  the  resistance  of  the  secondary  winding 
by   means   of  controllers.     A  complete   line   of  manuaUy-oper- 


Automatic  Wire  Straightening  and  Cutting  Machine 

throws  a  cover  off  the  groove  in  the  guide-bar  by  means  of 
arms  on  it,  and  the  cut  wire  drops  into  forked  holders  which 
are  mounted  on  a  piece  of  wrought-iron  pipe.  This  pipe  is 
fastened  into  the  base  of  the  machine  at  one  end  and  it  is  sup- 
ported at  the  other  by  a  floor  stand  as  shown  in  the  illustra- 
tion. Some  of  the  holders  extend  upward  and  support  the 
shaft,  guide-bar  and  other  necessary  parts,  thus  giving 
strength  and  rigidity  to  the  cutting-off  extension.  These  ma- 
chines are  made  to  cut  wire  to  almost  any  length  in  the  fol- 
lowing   sizes:     1/16,    i/g,    3/16,    14,    %,    %,    %,    and    %    inch. 


ated  controllers  of  this  type,  ranging  in  capacity  from  1  to  lUO 
horsepower,  has  been  developed  by  the  Electric  Controller  & 
Mfg.  Co.,  Cleveland,  Ohio.  These  controllers,  two  sizes  of 
which  are  illustrated  herewith,  follow,  as  closely  as  possible, 
the  design  and  construction  of  the  direct  current  controllers 
made  by  this  company,  and  they  may  be  used  in  connection 
with  reversing  slip-ring  motors,  operating  on  either  the  two- 
or  three-phase  system.  The  resistance  is  entirely  self-con- 
tained, and  it  is  necessary  to  connect  only  seven  leads  to  the 
controller.     Where    heavy    currents    are    to    be    handled,    cast 
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grids  ifsistaiu-o  is  riaiiluyi'il,  aiui  lumsual  |)iir;cul  lu.is  havo 
been  lalsou  to  insiirc  iiusulatiou  wliiili  will  Ije  periiiuuciil.  All 
the  I'ontacis,  which  are  of  heavy  copper  and  reversible,  are 
mounted  on  a  vertical  slate  face  so  that  dust  cannot  settle  be- 
tween the  segments  and  cause  short  circuits.  The  use  of 
screws  or  bolts  with  special  threads  has  been  avoided,  and  so 
far  as  possible,  the  wearing  parts  have  been  designed  so  they 
can  be  replaced  by  the  user.  The  operation  of  these  con- 
trollers is  by  a  lever  motion,  which  the  manufacturers  consider 
advantageous  for  crane  and  mill  service. 


AMERICAN  SPEED   VARIATOR   FOR  PLANERS 

.-\  planer  speed  variator  of  the  cone-pulley  type,  which  is  now 
being  applied  to  the  planers  of  the  American  Tool  Works  Co., 
300-350  Culvert  St.,  Cincinnati,  Ohio,  is  shown  in  Figs.  1  and  2. 
This  device  gives  four  speed  changes,  which  are  obtained 
through  a  pair  of  opposed  four-step  cone  pulleys  that  are 
mounted  upon  a  substantial  platform  on  top  of  the  housings. 
These  pulleys  are  connected  by  an  endless  belt  which  is  shifted 
from  one  step  to  another  by  a  pair  of  belt  forks  that  are  moved 
alternately  along  guide  rods  by  means  of  two  cylindrical  cams; 
these  cams  are  revolved  alternately  by  intermittent  gears, 
operated  by  the  handwheel  shown  at  the  rear.  One  revolu- 
tion of  this  wheel  shifts  the  belt  from  one  step  to  another, 
and  a  stop  pin  indicates  the  complete  revolution.  The  cam 
rolls  have  spiral  slots  milled  in  their  peripheries  and  the  belt 
forks  are  moved  along  the  guide  rods  through  the  medium 
of  a  roller  operating  in  the  spiral  slots.     The  relation  between 


Fig    1.    Planer  equipped  with  Speed  Variator 

the  cams  and  forks  is  such  as  to  shift  the  belt  off  the  high 
step  of  one  cone  before  placing  it  on  the  high  step  of  the  op- 
posing cone.  The  tension  of  the  belt  is  controlled  by  the 
vertical  lever  shown  at  the  rear,  which  operates  a  pair  of 
bell  cranks  through  link  connections.  These  cranks  serve  to 
slide  the  driven  cone  towards  the  driver,  thus  slackening  the 
belt.  This  feature,  together  with  the  mechanical  belt-shifting 
device  and  the  tact  that  the  steps  of  the  pulleys  are  beveled 
on  the  edges  so  as  to  offer  no  resistance  to  the  passage  of  the 
belt,  permits  the  making  of  speed  changes  rapidly. 

After  the  belt  is  located  for  the  desired  speed,  it  is  tightened 
by  moving  the  hand  lever  to  a  point  where  the  tension  is 
sufficient  for  the  work,  after  which  the  lever  Is  securely 
clamped  by  a  binder  handle.  As  the  driven  cone  is  moved 
toward  the  driver,  which  carries  the  planer  driving  belts,  the 
tension  of  the  vertical  driving  belts  is  not  disturbed  when 
making  speed  changes.     The  speed  changes  can  be  made  with 


this  xaiialor  without  stopping;  In  lact,  it  is  easier  to  make 
the  changes  while  the  machine  is  in  motion. 

The  driving  pulleys  have  flywheel  rims,  the  monu'nluin  of 
which  reduces  to  a  minimum  all  shocks  to  the  driving  mechan- 
ism due  to  intermittent  cutting  and  reversing.  They  also  in- 
sure a  steady,  even  drive  during  the  cut,  and  as  they  are  per- 
fectly balanced,  the  vibration  is  eliminated  even  on  high 
speeds. 

All  the  shafts  of  this  variator  are  of  large  diameter,  accu- 
rately ground  and  run  in  massive  phosphor-bronze  journals 
which  are  lubricated  by  the  ring  or  "dynamo"  system  of  oiling. 
The  journals  are  supplied  with  liberal  oil  wells  and  return 
ducts,  thereby  preventing  the  oil  from  escaiiing  and  (-oming  in 


Fig.  2.     View  of  Speed  Variator  from  above 

contact  with  the  belts.     The  bearings  are  of  the  ball-and-socket 
type,  thus  insuring  perfect  alignment  at  all  times. 

The  cutting  speeds  can  be  arranged  to  suit  individual  re- 
quirements, but,  as  regularly  furnished,  the  variator  gives 
speeds  of  20,  30,  40  and  50  feet,  with  a  constant  return  speed  of 
about  80  feet.  A  belt  drive  is  regularly  furnished  with  this 
variator,  the  tight  and  loose  pulleys  being  applied  to  the  rear 
of  the  countershaft.  The  drive  can  be  obtained  direct  from  a 
lineshaft,  provided  it  has  sufficient  speed,  but  slow  shafts  mak- 
ing about  150  revolutions  per  minute  require  an  Intermediate 
or  jackshaft.  The  construction  is  such  that  it  is  a  simple  mat- 
ter to  convert  the  belt  drive  into  a  motor  drive  at  any  time 
after  the  machine  is  installed.  The  electric  drive,  as  illus- 
trated, may  also  be  furnished  if  desired.  A  constant-speed 
motor  is  required,  of  either  the  direct  or  alternating  current 
type.  The  motor  is  connected  directly  to  the  variator  through 
spur  gearing,  and  a  starting  box  is  all  the  controlling  mechan- 
ism that  is  necessary.  Should  the  motor  at  any  time  become 
disabled,  the  driving  gear  on  the  end  of  the  variator  shaft  may 
be  i^placed  by  a  pulley  and  the  planer  driven  either  by  belt 
from'  the  countershaft  or  by  another  motor. 


LUPKIN  DECIMAL  EQUIVALENT  STEEL  RULE 

The  Lufkin  Rule  Co.,  Saginaw,  Mich.,  has  placed  on  the 
market  a  steel  rule  or  scale  which  has,  in  addition  to  the 
regular  graduations,  tables  of  decimal  equivalents.  As  such 
tables  are  often  required  in  the  machine  shop  and  toolroom. 


steel  Rule  with  the  Decimal  Equivalenta  of  Fractious 
and  Wire  Qagen 

this  rule  will  doubtless  be  appreciated  by  machinists  and  tool- 
makers.  Both  sides  of  the  rule  are  shown  in  the  accompany- 
ing illustration.  One  side  has,  in  addition  to  a  6-inch  scale 
with  one  inch  graduated  in  64ths  and  the  remainder  in  32nds, 
the  decimal  equivalents  of  all  the  fractional  parts  of  an  inch 
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by  G4ths.  The  other  side  is  marlved  with  the  decimal  equiva- 
lents of  wire  gages  and  also  a  6-inch  scale  graduated  in  16ths. 
These  rules  are  made  of  tempered  steel  and  are  machine  di- 
vided. The  surfaces  are  polished,  and  the  figures  and  gradua- 
tions are  black  so  that  they  are  distinct  and  easily  read. 


JOHNSTON  &  JENNINGS   CRANE  BILLET 
ROTATOR 

The  Johnston  &  Jennings  Co.,  of  Cleveland,  Ohio,  has  recent- 
ly designed  a  device  for  forge  shop  cranes,  that  is  used  for 
rotating  billets  or  ingots  under  the  hammer.  The  rotating 
mechanism  of  this  device  is  power-driven,  so  that  its  use  de- 
creases the  number  of  helpers  required  on  the  hammer  crew, 
as  it  is  only  necessary  to  steady  the  end  of  the  billet  by  bal- 
ancing tongs.  The  drive  between  the  motor  and  rotating  mech- 
anism is  so  arranged  that  it  does  not  prevent  obtaining  any 
movement  that  is  available  with  the  ordinary  crane,  it  being 
possible  to  operate  the  hook-block  and  sling  chain  close  to  the 
hammer  or  in  any  position  on  the  boom.  The  billet  and  sling 
chain  can  be  swiveled  entirely  around,  as  all  joints  in  the 
hook-block  are  universal.  A  sprocket  wheel  is  used  for  the 
sling  chain  so  as  to  obtain  a  positive  drive.     By  removing  a 


Crane  equipped  with  ElectricaUy-driven  BiUet  Rotating  Mechanism 

small  pin.  the  chain  wheel  can  be  disconnected  and  used  with- 
out power  when  desired.  The  mechanism  Is  very  rigid  and 
compact  and  is  heavily  designed  to  absorb  the  shocks  without 
damage.  The  motor  does  not  receive  any  shocks  due  to  ham- 
mering, nor  can  it  be  injured  by  the  billet  being  fast  or  refus- 
ing to  rotate.  All  parts  are  made  of  either  steel  castings  or 
steel  forgings,  and  the  gears  are  provided  with  cut  teeth.  All 
the  bearings  are  bushed  with  bronze  bushings  which  are  self- 
lubricating.  The  lubricant  is  such  as  to  withstand  the  heat 
of  the  billet  without  burning.  This  mechanism  can  be  oper- 
ated by  the  crane-man  at  the  base  of  the  crane,  or,  if  desired, 
the  crane  and  rotator  controllers  can  be  located  near  the  ham- 
mer-man's position.  The  particular  crane  illustrated,  which 
has  a  capacity  of  25  tons,  is  equipped  with  an  electric  drive, 
but  steam  may  be  used  if  desired.  This  rotating  mechanism 
is  made  for  cranes  of  any  capacity,  and  for  either  the  jib  or 
traveling  type.  It  is  effective  for  handling  eccentric  shafts, 
such  as  crankshafts,  etc.,  as  well  as  for  round  forgings,  and 
its  use  would  undoubtedly  result  in  a  greater  output  because  of 
the  increased  speed  of  rotating  and  handling  the  work.  This 
device  enables  the  heaviest  billets  to  be  turned  through  a  com- 
plete revolution  in  from  2  to  5  seconds. 


CORRECTION 
The  weight  of  the  Gardner  Machine  Co.'s  pattern-shop  disk 
grinder,  a  description  of  which  appeared  in  the  May  number 
of  Maohineby.  was  erroneously  given  as  12,000  pounds.  The 
correct  weight  of  this  grinder,  complete  with  countershaft,  is 
about  1200  pounds. 


NEW  MACHINERY   AND  TOOLS  NOTES 

Lathe  Tool-holder:  Lowe  Tool  &  IMachine  Co.,  Ansonia, 
Conn.  This  is  a  holder  of  the  inserted-blade  type  with  which 
seven  high-speed  steel  cutters  ground  to  shape  are  furnished. 
These  cutters  are  so  held  in  the  holder  that  they  may  be 
clamped  in  any  one  of  four  positions,  thus  adapting  them  to 
various  purposes.  They  are  made  from  stock  sizes  and  may 
readilv  bo  obtained  in  the  bar. 

Thread  Snap  Gage:  "K.  L.  Herrmann,  Detroit,  Mich.  This 
device  consists  of  tw'o  hardened  and  lapped  jaws  provided 
with  threads  fastened  to  a  C-fi-ame.  It  is  intended  for  the 
rapid  inspection  of  threaded  work,  especially  for  work  of  large 
diameter  and  a  great  number  of  threads  per  inch,  such  as  is 
commonly  found  in  automobile  work.  The  gage  indicates  in- 
accuracy in  pitch,  diameter  and  angle  of  thread. 

"Star"  Grinding  Wheel  Dresser;  C.  H.  Stephan  Specialty 
Co.,  Dayton,  O.  This  tool,  for  truing  grinding  wheels,  consists 
of  a  tapered  tube  which  is  filled  with  an  abrasive.  The  abra- 
sive instead  of  being  baked  in  position  is  first  made  as  a  vitri- 
fied stick,  which  is  afterward  united  to  the  taper  tube  by  a 
metallic  substance  which  holds  it  firmly.  A  wooden  handle 
is  inserted  in  the  end  of  the  tube  and  the  dresser  is  used  in 
the  usual  manner. 

Toolmaker's  Pin  Vise:  A.  S.  Koch  &  Sons,  143  Nevin  St., 
Lancaster,  Pa.  This  device  is  so  arranged  that  it  can  be 
opened  by  one  hand,  while  the  other  hand  holds  the  work 
in  place  between  the  jaws.  The  handle  consists  of  a  sliding 
sleeve  w-ith  a  tapei'ed  end  which  engages  the  back  ends  of  one 
jaw  and  clamps  tho  jaw  lightly  against  the  work.  A  short 
lever  which  actuates  an  eccentric  is  then  operated  and  the 
jaws  closed  firmly  on  the  work. 

Micrometer  Plug  Gage:  Nash  Engineering  Co.,  248  Gates 
Ave.,  Brooklyn,  N.  Y.  This  tool  is  intended  for  measuring 
small  holes  or  slots  with  great  precision.  The  barrel  is  gradu- 
ated to  read  by  thousandths  and  by  means  of  subdivisions  to 
ten-thousandths  of  an  inch  or  less.  This  tool  is  nearly  as  rigid 
as  a  solid  plug  and  has  the  advantage  that  intermediate  sizes 
can  be  measured,  with  accuracy,  each  instrument  having  a 
range  of  about  1/32  inch  above  and  below  its  nominal  size. 

Hinge-joint  Belt  Fastener:  Webb  Hinge  Belt  Hook  Co., 
Boonton,  N.  J.  These  fasteners  are  of  the  hinge-joint  type 
and  consist  of  a  series  of  wire  hooks  which  are  inserted  in  the 
belt  from  both  sides  and  clinched.  The  hinged  connection  is 
made  by  inserting  a  pin  through  eyelets  or  turns  in  the  hooks 
which  come  between  the  belt  ends.  Made-up  fasteners  are  fur- 
nished in  sizes  from  1  to  4  inches  in  width  and  for  any  thick- 
ness of  belt.    For  wide  belts  a  number  of  sets  may  be  used. 

Drill  Socket:  Sager  Drill  Socket  Co.,  West  Albany,  N.  Y. 
This  drill  socket  is  designed  for  holding  shanks  with  broken 
tangs  by  the  tapered  part  of  the  shank  without  the  necessity 
of  cutting  a  keyway  or  a  flat,  or  using  any  other  driving 
means.  The  socket  is  split  and  a  taper  sleeve  screws  onto 
the  lower  end  of  the  socket.  By  means  of  this  sleeve  the 
drill  shank  can  be  firmly  tightened  or  clamped  in  place.  The 
sockets  are  made  in  several  sizes  for  drills  from  V-i  to  3  inches 
diameter. 

Measuring  Device:  C.  J.  Root  Co.,  Bristol,  Conn.  This  de- 
vice has  been  designed  for  measuring  the  linear  lengths  of 
various  materials  during  the  process  of  manufacture.  A 
measuring  wheel  mounted  in  a  bracket  rests  upon  the  ma- 
terial to  be  measured,  while  a  flexible  shaft  extends  from  the 
wheel  to  the  counting  register.  The  device  is  applied  to  ma- 
chines through  which  the  material  passes  while  in  the  manu- 
facturing processes.  Wheels  for  measuring  units  of  12,  20 
and  36  inches  are  furnished. 

Swaging  Machine:  Coulter  &  McKenzie  Machine  Co., 
Bridgeport,  Conn.  This  machine  embodies  certain  improve- 
ments recently  patented  by  Andrew  Berg  and  is  especially  in- 
tended for  making  file  tangs.  The  operation  of  forming  file 
tangs  can  be  accomplished  in  about  four  seconds.  All  the 
operator  has  to  do  is  to  place  the  heated  stock  between  the 
dies,  close  the  chuck  mechanism  and  press  a  foot  treadle. 
After  the  swaging  of  one  tang,  the  swaging  dies  automatically 
open  to  receive  another  blank. 

Variety  Saw  for  Pattern  Shop:  B.  M.  Root  Co.,  York,  Pa. 
The  countershaft  by  which  this  saw-  is  driven,  is  mounted  at 
the  rear  on  an  extension  of  the  base.  An  endless  belt  may  be 
used  for  transmitting  motion  to  the  saw  arbor,  as  the  latter 
with  the  table  is  adjustable  horizontally.  Instead  of  vertical 
adjustment  for  the  table,  the  saw  itself  is  raised  or  low-ered 
by  a  handwheel  conveniently  located.  The  table  tilts  to  an 
angle  a  little  greater  than  45  degrees  and  is  provided  with 
suitable  graduations.  This  machine  can  be  fitted  with  a  foot- 
operated  boring  attachment  if  desired. 

Double  Back-geared  Lathe:  Prentice  Bros.  Co.,  Worcester, 
Mass.  The  quick-change  gear  mechanism  of  this  lathe  gives 
3C  changes  of  lead  for  screw  cutting  fi-om  1  to  16  threads  per 
inch.  The  lead-screw,  which  is  lai'ge  and  of  coarse  pitch,  is 
rotated  when  screw  cutting  only.  The  spindle  of  this  ma- 
chine has  a  2io-inch  hole  through  it  and  runs  in  bearings  of 
hard  bronze.  The  tailstock  is  of  the  offset  type,  permitting 
the  compound  rest  to  be  set  parallel  with  the  bed.     The  feed 
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Is  aiitomatifiillj  tliiowii  out  iil  any  iioint  by  a  stop  wliiili 
liisougagi's  a  cliiti-h  on  tlif  teed  rod.  A  tapoi-  alluchniont  can 
bi'  I'lirnisbi'd,  if  desirod.  at  extra  cost. 

Worm-gear  Hobbing  Attachment:  Carviii  Macluno  Co., 
SpriuK  and  Varick  Sts.,  Xcw  York  City.  Tliis  attachment, 
wliich  may  be  placed  on  the  nialicr's  milling  machine  tables, 
will  [lei'init  ol'  tlie  cntting  ot  two  worm-gear.s  at  a  time.  While 
two  gears  are  l)eing  cut,  two  previously  finislu-d  gears  can  be 
taken  off  and  new  gear  blanks  pat  in  place,  the  device  having 
provision  for  the  simultaneous  holding  of  four  gears.  When 
the  w-orin-gears  are  being  cut,  they  aro  positively  rotated; 
(hey  are  driven  from  the  spindle  of  the  machine  by  worm 
gearing  to  a  positive  clutch.  The  hobs  are  driven  from  the 
spindle  by  being  held  iu  an  ordinary  collet  chuck. 

Gearless  Reversing  Countershaft:  Carl  M.  Wheaton,  9  Cal- 
endar St.,  Providence.  U.  I.  This  is  a  countershaft  of  the  re- 
versible type  that  is  driven  by  a  single  belt  and  is  without 
gears.  The  reverse  movement  is  obtained  by  a  short  endless 
rope  belt  which,  by  passing  over  idlers,  connects  the  belt 
pulley  with  the  one  giving  the  reverse  motion.  The  desired 
direction  of  rotation  is  obtained  by  means  of  a  clutch  which 
connects  the  shaft  direct  to  the  belt  pulley  or  indirectly 
through  the  rope  drive.  All  parts  are  self-oiling  and  the  same 
general  constructional  features  employed  for  the  regular  two- 
pulley  touutersliafts  manufactured  by  the  builder,  are  re- 
tained. 

Relieving  Attachment:  Lodge  &  Shipley  Machine  Tool  Co., 
Cincinnati,  O.  This  attachment,  which  may  be  applied  to 
this  company's  patent  head  lathe,  can  be  used  for  relieving 
either  straight  or  taper  work,  havibg  any  number  of  flutes 
ranging  from  o  to  16  inclusive.  A  special  relieving  rest  is 
furnished,  which  is  reciprocated  by  a  single-throw  cam  that 
Is  actuated  from  the  headstock  tjy  longitudinal  and  cross- 
shafts  connected  by  bevel  gears.  Multiple  cams  are  not  re- 
quired as  the  indexing  to  relieve  different  numbers  of  flutes 
is  accomplished  by  change  gears.  Three  cams  are  furnished 
to  give  variations  in  the  depth  of  relief  of  1/32,  1/16  or  1/S 
inch.  Cams  giving  other  throws  may,  of  course,  be  easily 
made  by  the  purchaser  if  desired. 

Friction-driven  Sensitive  Drill  Press:  Barry  &  Zecher  Co., 
Lancaster.  Pa.  This  machine  may  be  driven  direct  from  the 
countershaft,  as  the  necessary  speed  variations  are  obtained 
through  a  friction  disk  drive.  By  means  of  a  treadle  at  the 
base,  the  drill  is  started  or  stopped  by  disengaging  the  friction 
disk,  while  a  second  treadle  controls  the  position  of  the  driver 
on  the  friction  disk  and  consequently  the  speed  of  the  spindle. 
Speed  changes  can  be  made  while  the  machine  is  in  motion 
and  the  available  speed  variations  for  the  spindle  range  from 
2.50  to  1800  revolutions  per  minute.  The  drill  has  a  capacity 
for  holes  up  to  9/16  inch  in  diameter.  The  maximum  distance 
from  the  spindle  to  the  table  is  36  inches,  and  from  the  center 
of  the  spindle  to  the  column,  13  inches. 

Drawing  and  Broaching  Press:  Standard  Machinery  Co., 
7  Beverly  St.,  Providence,  R.  I.  This  is  a  press  for  drawing 
tubes  in  brass,  gold,  silver,  platinum  and  copper,  or  for  re- 
drawing and  broaching  cups  and  tubes  of  heavy  metal.  The 
machine  is  designed  to  give  a  uniform  pressure  on  the  work 
and  to  draw  stock  evenly.  It  has  a  maximum  stroke  of  24 
inches  which  may  be  varied  to  suit  the  work  being  done. 
The  speed  of  the  press  may  also  be  varied  either  by  means  of 
the  lineshaft  or  through  change  gears  located  on  top.  By 
the  use  of  roller  thrust  bearings  which  take  the  thrust  of 
the  screw  and  ram  on  both  the  upward  and  downward  strokes, 
a  considerable  saving  in  the  power  required  to  operate  the 
machine  Is  said  to  be  effected.  The  floor  space  required  for 
this  press  is  3  feet,  2  inches  by  7  feet,  6  inches  and  the  ex- 
treme height  is  9  feet. 

Vertical  Boring  and  Turning  Mill:  Betts  Machine  Co.,  Wil- 
mington, Del.  This  company  has  brought  out  a  new'  line  of 
vertical  boring  mills,  ranging  in  size  from  .'i-  to  20-foot  swing. 
Both  the  vertical  and  horizontal  movements  of  the  heads  of 
these  machines  are  controlled  by  levers  located  on  the  heads 
so  that  the  latter  may  be  started  or  stopped  without  the 
operator's  leaving  them.  The  feeds  may  also  be  controlled 
from  the  heads  or,  if  more  convenient,  from  either  side  of 
the  machine.  These  machines  can  be  arranged  to  be  driven 
either  by  motor  or  by  belt.  The  cross-rail  is  raised  and  lowere(J 
and  the  heads  rapidly  traversed  by  a  constant-speed  motor 
mounted  on  the  distance  piece  between  the  uprights.  Each 
tool  is  independently  counterbalanced  by  weights  which  do 
not  need  to  be  changed  for  any  position  of  the  cross-rail  or 
head.  On  the  7-foot  mill,  eight  feeds  are  i)rovided  ranging 
from  0.023  inch  to  1  inch  per  revolution,  which  are  obtained 
through  positive  clutches.  All  sliding  surfaces  are  of  rectan- 
gular section,  the  hearings  are  bushed  with  bronze,  and  no 
gears  are  used  having  less  than  14  teeth. 

Steam  and  Air  Flow  Meter:  General  Electric  Co.,  Schen- 
ectady, N.  V.  This  company  has  developed  a  recording  steam 
flow^  meter,  two  types  of  indicating  steam  flow  meters,  and  an 
Indicating  air  Mow  meter,  each  of  which  will  accurately  meas- 
ure the  rate  of  flow  of  steam,  air  or  other  gases  under  any 
conditions  of  pressure  and  temijcraturo  met  in  commercial 
practice.  The  principle  governing  the  action  is  a  modifica- 
tion of  that   of  the   Pitot  tube.     A  brass   nozzle   is   screwed 


inio  the  pipe  at  the  point  whore  measurements  ai'e  lo  be 
taken,  having  two  sets  of  oiJ<Miings  so  arranged  in  relation  to 
the  direction  of  How  that  the  impingement  of  steam  against 
one  set  results  in  a  pressure  ocpial  to  the  static  pressure  plus 
the  pressure  due  to  the  velocity  head,  while  the  second  set 
is  acted  on  by  the  static  pressure  less  that  due  to  the  velocity. 
The  dil'fei-ence  in  those  values  is  a  measure  of  velocity,  and 
for  constant  temperature  and  |)ressure,  gives  the  rate  of  How. 
The  pressures  existing  in  the  two  sets  of  openings  are  trans- 
mitted through  sei)arate  longitudinal  tubes,  to  the  outer  end 
of  the  plug  and  from  llici-<^  by  pipes  to  the  meter. 

Heavy-Duty  Radial  Drill:  lOdwin  llairington.  Son  &  Co., 
Inc.,  17th  and  Callowhill  Sts.,  Philadelphia,  I'a.  In  the  design 
of  this  drill,  particular  attention  has  been  given  to  the  mat- 
ter of  strength  and  convenience  of  operation.  The  arm  is 
rigidly  constructed  with  cross-ribs  and  a  large  strut  to  pre- 
vent deflection,  and  it  is  carried  on  tho  saddle  by  ball  thrust 
and  roller  bearings.  The  saddle  has  a  vertical  power  traverse 
and  a  long  bearing  on  the  column.  The  drive  is  from  a  vari- 
able speed  motor  by  belt  to  a  shaft  at  the  toj)  ot  the  column. 
Speed  variations,  with  and  without  the  back-gears,  arc  ob- 
tained through  a  drum  type  controller,  which  is  mounfed  on 
the  column.  When  particularly  slow  speeds  are  required, 
they  may  be  obtained  through  special  gearing.  Positive  tooth 
clutches  are  provided  in  the  head  for  reversing  the  drive  and 
for  engaging  the  back-gears,  which  are  operated  by  levers  lo- 
cated on  the  head.  Six  changes  of  feed  are  provided,  ranging 
from  0.0051  to  0.04  inch  per  revolution.  The  spindle-reversing 
clutch  on  tae  horizontal  shaft  permits  tapping  without  the  use 
of  an  extra  attachment.  These  drills  are  made  in  two  sizes 
having  5-  and  6-foot  arms.  A  20-horsepower  motor  is  supplied 
with  each  machine,  and  the  respective  weights  are  17,000  and 
18,000  pounds. 

Sprue  Press:  Standard  Machinery  Co.,  7  Beverly  St.,  Provi- 
dence, R.  I.  This  is  a  press  that  has  been  designed  to  meet 
the  needs  of  brass  founders  and  other  manufacturers  for  a 
machine  to  cut  the  sprues  or  gates  from  soft  metal  castings. 
It  is  a  modification  of  the  company's  style  D  power  press. 
Both  a  treadle  and  hand  lever  are  furnished  for  controlling 
the  clutch  mechanism,  so  that  when  necessary  the  operator 
can  have  both  hands  free  to  hold  and  guide  the  work,  the 
machine  stopping  automatically  at  the  upward  end  of  the 
stroke.  The  cutters  are  made  of  open-hearth  tool  steel,  and 
are  two  inches  square  in  section,  so  that  they  may  be  made 
from  plain  bar  stock.  Provision  is  made  for  adjusting  these 
cutters  so  that  they  may  be  accurately  set  to  Just  cut  off  a 
gate  without  touching  each  other,  thus  preserving  the  cutting 
edges.  When  it  is  found  more  convenient  to  present  the  worli 
from  the  side  of  the  machine,  the  cutters  may  be  turned  at 
right  angles  to  the  normal  position.  The  patented  instantan- 
eous clutch  w-ith  which  this  press  is  fitted  is  so  designed  that 
the  machine  can  be  run  continuously  or  stopped  instantan- 
eously after  each  revolution.  This  clutch,  which  is  of  the 
Horton  type,  illustrated  in  an  article  on  "Clutches  for  Power 
Presses,"  in  the  November,  1908,  number  of  Maciiixeisy,  operates 
so  quickly  that  there  is  less  than  1/32  inch  travel  on  the 
periphery  of  the  flywheel,  aft-^r  the  clutch  mechanism  is  en- 
gaged or  disengaged,  thus  insuring  efficient  operation. 

Turn-table  Lathe:  Pratt  &  Whitney  Co..  Hartford,  Conn. 
The  tool-carrying  cross-slide  of  this  machine  is  provided  with 
a  plain  rotary  table  of  hexagon  shape  onto  which  the  tools  are 
clamped.  The  machine  derives  its  name  from  this  rotary 
table.  It  is  intended  for  the  machining  of  bar  stock,  eastings 
and  forgings,  and  it  has  a  capacity  for  bar  stock  up  to  2 to 
inches  diameter  and  turns  a  maximum  length  of  26  inches. 
The  swing  over  the  bed  is  20  inches  and  the  swing  over  the 
forming  slide  is  11  inches.  The  machine  is  provided  with  a 
geared  head  and  single-pulley  drive,  the  gearing  in  the  head 
giving  eight  speed  changes  for  the  spindle,  the  speed  ranging 
from  10  to  251  revolutions  per  minute.  An  automatic  chuck 
and  rod  feed  mechanism  of  the  same  design  as  that  provided 
on  the  Pratt  &  Whitney  open  turret  lathe  described  in  Ma- 
chinery July,  1907,  is  also  applied  to  this  machine.  A  feed 
gear  box  is  placed  beneath  the  head  in  front  of  the  machine. 
This  gear  box  provides  for  six  feed  changes.  The  stops  for 
the  cross-slide  are  arranged  in  a  similar  manner  as  on  the 
maker's  regular  turret  lathes,  six  regular  and  three  suijple- 
mentary  stops  being  pro\ided.  Power  and  hand  feed  are  pro- 
vided for  the  cross-slide  in  both  directions.  The  turn-table  or 
top  of  the  cross-slide  is  indexed  either  automatically  when  the 
carriage  is  run  back  or  directly  by  hand.  The  machine  can 
be  either  belt-  or  motor-driven,  the  motor  being  7\i,  horse- 
power. 

Universal  Triple-Geared  Radial  Drill:  American  Tool 
AVorks  Co,,  300-.'!50  Culvert  St.,  Cincinnati,  0.  This  is  a  power- 
ful triple-geared  radial  drill  of  tho  universal  type,  designed  to 
meet  the  demand  for  a  tool  having  a  wide  range  of  usefulness 
and  at  the  same  time  the  required  power,  rigidity  and  durabil- 
ity to  withstand  the  heavy  duty  imposed  by  the  use  of  high- 
speed steels.  One  of  the  striking  features  is  the  design  of  tlie 
arm,  which  has  been  made  exceptionally  rigid  to  resist  tho 
combined  strains  of  torsion  and  dedection.  This  arm  is  uuuie 
in  the  form  of  upper  and  lower  tube  sections  which  are  bound 
together  in  the  back  by  a  double  wall  of  metal  ami  furtlu'r 
reinforced  by  heavy  transverse  ribbing.     By  means  of  a  worm- 
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wheel,  which  engages  with  teeth  cut  in  the  flange  of  the  arm, 
the  latter  may  be  rotated  in  a  complete  circle.  This  move- 
ment in  connection  with  the  angular  adjustment  of  the  head 
makes  it  possible  to  drill  and  tap  to  any  angle  radiating  trom 
the  center  of  a  sphere.  The  head  of  this  machine  is  very 
compact  in  its  design  and  is  equipped  with  powerful  steel 
triple  gears.  The  spindle  is  provided  with  24  speed  changes 
ranging  from  19  to  314  revolutions  per  minute  in  geometrical 
progression.  The  tapping  mechanism  is  interposed  between 
the  triple  gears  and  the  speed  box,  being  mounted  in  the 
column  end  of  the  arm.  By  placing  the  tapping  mechanism  in 
this  position,  it  receives  the  benefit  of  the  triple  gear  ratio, 
thus  making  possible  unusually  heavy  tapping  without  undue 
strains  and  at  the  same  time  permits  the  backing  out  of  taps 
at  an  accelerated  speed.  The  lever  for  operating  it  is  placed 
on  the  front  of  the  saddle  and  controls  the  starting,  stopping 
and  reversmg  of  the  spindle.  The  speed  box  is  of  the  cone- 
and-tumbler  type  and  provides  eight  changes  of  speed,  any  one 
of  which  is  instantly  available  by  shifting  the  tumbler  gear 
lever  to  the  proper  position.  By  means  of  an  auxiliary  train  of 
gearing  placed  between  the  pulley  and  cone  shafts,  the  cone 
gears  are  automatically  rotated  when  speed  changes  are  being 
made,  so  that  undue  shocks  to  the  gears  are  avoided.  The 
driving  mechanism  is  further  protected  by  a  flexible  coupling 
or  cushion  interposed  in  the  line  of  drive  for  the  purpose  of 
absorbing  shocks. 

*     *     * 

NATIONAL  ASSOCIATION  OP  MANU- 
FACTURERS'  CONVENTION 

The  fifteenth  annual  meeting  of  the  National  Association  of 
Manufacturers  was  held  in  New  York,  May  16,  17,  and  18,  the 
Waldorf-Astoria  being  the  headquarters.  The  registered  at- 
tendance, including  members  and  visitors,  was  321.  The  pro- 
ceedings of  this  association  are  largely  of  a  semi-political 
character,  questions  of  governmental  policy,  foreign  relations, 
the  tariff,  patents,  immigration,  internal  commerce,  water- 
ways, merchant  marine,  conservation  of  resources,  etc.,  being 
subjects  of  committee  reports.  Industrial  accidents,  means  of 
prevention,  and  liability  insurance,  which  are  of  direct  and 
vital  importance  to  every  manufacturer,  were  very  practical 
matters  that  received  attention,  however.  The  program  in- 
cluded the  following,  bearing  on  them: 

An  illustrated  lecture  by  Prof.  Frederick  R.  Hutton,  "The 
Prevention  of  Industrial  Accidents"; 

Address  by  Henry  L.  Rosenfeld,  "Cooperation  and  Compen- 
sation vs.  Compulsion  and  Compromise  in  Employers'  Liabil- 
ity"; 

Address  by  Miles  M.  Dawson,  "True  Economy  in  Compensa- 
tion for  Industrial  Accidents,"  etc. 

The  report  of  the  committee  on  industrial  indemnity  insur- 
ance comprising  insurance  against  accidents,  sickness  and  old 
age;  home  acquirements,  safety  appliances  and  prevention  of 
accidents,  etc.,  probably  is  one  of  the  most  thoroughgoing 
documents  on  the  subject  ever  presented.  It  is  authoritative, 
and  represents  a  large  amount  of  labor  in  the  collecting  of  the 
information  from  manufacturers,  government  statistics,  re- 
ports, and  other  sources.  The  workings  of  the  present  liabil- 
ity insurance  system  were  denounced,  and  an  employers' 
mutual  indemnity  insurance  system,  providing  for  accidents, 
sickness  and  old  age  was  recommended.  Liability  insurance 
is  a  wasteful  system  of  protecting  the  manufacturer.  The  de- 
fense of  damage  suits  clogs  the  courts;  it  is  said  that  from  one- 
third  to  one-half  the  time  of  the  state  and  federal  courts  is 
taken  up  with  accident  damage  suits,  and  that  less  than  30 
per  cent  of  the  premiums  paid  by  employers  reach  the  injured 
or  the  dependents  of  the  killed.  The  report  recommended  that 
annual  prizes  of  $10,000  be  offered  for  the  safest  plants  and  the 
best  means  of  accident  prevention. 

Honor  was  paid  to  the  late  James  W.  Van  Cleave,  former 
president  of  the  association,  by  a  memorial  service  at  4 
o'clock  May  17,  when  the  funeral  was  being  held  in  St.  Louis. 
Glowing  tributes  were  paid  to  his  courage  and  aggressive 
qualities. 

John  Kirby,  Jr.,  president,  and  F.  H.  Stillman,  treasurer, 
were  both  re-elected. 

Nearly  400  attended  the  banquet  at  the  Waldorf-Astoria 
Wednesday  evening  at  which  Speaker  Joseph  G.  Cannon,  of 
the  House  of  Representatives,  was  the  principal  speaker. 

*     *     * 
Flaming  arc  lamps  are  used  for  interior  lighting  with  great 
success  by  the  H.  H.  Franklin  Mfg.  Company,  Syracuse,  N.  Y. 


SAFETY  HEAD  FOR  WOODWORKING  MACHINE 
A  simple  method  of  safeguarding  worKmen  from  the  knives 
or  cutters  of  a  jointer,  has  been  developed  by  the  Crescent  Ma- 
chine Co.,  Leetonia,  Ohio.  This  company  has  applied  to  ma- 
chines of  this  type,  a  cylindrical  cutter  head,  such  as  is  shown 
in  the  accompanying  illustration,  which,  by  reason  of  its 
shape,  is  much  safer  than  the  square  type  commonly  used.  In 
ease  the  hand  gets  in  contact  with  the  knives  of  this  new 
safety  head,  as  it  has  been  appropriately  called,  a  flesh  wound 


Cylindrical  Cutter  Head  for  Jointer,  designed  to  minimize  Injuries 

would   be   about   the   limit   of  the   injury,   whereas   with   the 

square  type  of  head,  there  is  great  danger  of  the  hand  being 

drawn  in,  resulting  in  the  loss  of  fingers  or  in  a  more  serious 

injury.     The  reason  for  the  comparative  safety  of  this   new 

head  is  plainly  indicated  by  the  illustration.    In  conjunction 

with  this  head,  there  Is  also  used  a  protective  shield  or  guard, 

which  is  intended  to  cover  the  unused  portion  of  the  cutters. 

The  safety  head  affords  protection,  however,  even  though  the 

workman  neglects  to  use  the  guard,  as  it  minimizes  the  extent 

of  the  injury. 

«     *     * 

BORING  AND  MILLING  OPERATIONS  ON 

ALUMINUM  CRANK- CASE 

An  interesting  machining  operation  that  is  performed  on 

the  crank-case  of  the  "Cino"  motor  in  the  shops  of  Haberer  & 

Co.,  Cincinnati,  Ohio,  is  illustrated  herewith.     The  casting  is 

of  aluminum  and  all  the  operations  of  boring  and  milling  are 

done  on  the  horizontal  machine  shown.     The  first  operation  is 

that  of  milling  the  top  face.     The  piece  is  then  put  in  a  jig 

where  all  the  holes  are  drilled,  after  which  it  is  returned  to  the 

horizontal   boring  machine  where  the  crank-shaft  holes   and 


Milling  Aluminum  Crank-case  on  Horizontal  Boring  and  MUling  Machine 

cam-shaft  holes  are  bored  by  means  of  a  double  boring-bar. 
The  next  operation  is  that  of  facing  the  ends  of  the  crank- 
shaft holes,  which  is  accomplished  in  the  manner  illustrated. 
Six  straddle  mills  are  mounted  on  a  bar  with  adjustable  spac- 
ing collars  between  them.  Each  mill  takes  a  cut  %  incli 
wide,  with  a  feed  of  0.0155  inch  per  revolution  of  the  spindle,  on 
each  of  the  six  faces  at  the  same  time.  The  spindle  runs  at 
30  revolutions  per  minute,  which  gives  a  peripheral  speed  to 
the  cutters  of  about  85  feet  per  minute.  This  particular  op- 
eration on  the  crank-case  takes  only  fifteen  minutes,  which 
includes  the  time  of  setting  up  and  taking  down.  The  ma- 
chine on  which  this  work  is  done  is  built  by  The  Fosdick  Ma- 
chine Tool  Co..  Cincinnati,  Ohio. 
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HERRICK  BALANCED  ROTARY  ENGINE 
A  new  typo  of  rotary  engine  thai  proniisea  to  bo  of  commer- 
cial value  in  connection  with  marine  worlc,  if  not  in  other  fields, 
was  formally  exhibited  at  the  Waldorf-Astoria,  Saturday  even- 
ing. May  21.  before  a  large  gathering  of  engineers.  This  new 
engine,  which  is  the  invention  of  Mr.  Gerardus  P.  Her- 
rick,  differs  from  the  countless  designs  which  have  pre- 
ceded it,  principally  In  an  ingenious  method  employed  for 
counterbalnncing  the  radial  load  on  the  bearings,  which  in 
other  rotarii's  has  resulted  in  serious  loss  of  power  through 


Fig.  1.    The  Herrick  Rotary  Engine 

excessive  friction.  The  way  in  which  this  counterbalancing 
effect  is  obtained,  as  well  as  the  operation  of  the  engine  itself, 
will  be  explained  in  connection  with  the  accompanying  illustra- 
tions. Pigs.  1  and  2,  which  show,  respectively,  general  and  sec- 
tional views  of  the  experimental  motor. 
This  engine  has  two  rotating  cylindrical  members  A  and  B, 


neeted  by  herringbone  gears  C  of  the  saini!  size  wliicli  givo 
tliese  two  parts  synchronous  movements.  A  circular  recess  is 
cut  In  the  periphery  of  the  valve,  as  indicated  by  the  dotted 
lines  in  the  elevation,  whicli  meets  the  impeller  blade  1)  at  each 
revolution  and  allows  it  to  pass  without  contact.  When  this 
recess  moves  around  to  the  point  where  it  connects  with  the 
steam  port  which  communicates  with  the  pipe  i<\  steam  is  ad- 
mitted to  the  space  between  the  blade  })  and  the  contact  point 
between  the  rotor  and  valve.  When  the  valve  moves  to  the 
position  shown  in  Fig.  2,  the  steam  is  cut  off  and  used  ex- 
pansively throughout 
the  remainder  of  the 
revolution.  As  soon 
as  the  impeller  blade 
passes  port  E,  the 
exhaust  takes  place. 
The  recess  in  the 
valve  has  the  n 
moved  around  to  al- 
low the  blade  to  pass, 
which  completes  the 
cycle. 

The  casing  which 
forms  the  cylinder, 
has  side  plates 
bolted  to  it,  to 
which  are  attached, 
concentric  with  the 
valve  and  rotor 
shafts,  what  a  r  p. 
known  as  "balancing 
plugs."  These  plugs  fit 
closely  into  annular  spaces  on  each  side  of  the  central  webs 
of  both  the  valve  and  rotor,  and  contain  the  packing  and 
bearings.  They  are  also  provided  with  shallow  chambers  on 
their  peripheries,  as  shown  in  the  enlarged  view.  Fig.  3.  The 
way  these  plugs  are  utilized  in  balancing  is  as  follows:  As 
the  steam  enters  the  cylinder,  a  small  amount  passes  through 
holes  located  just  back  of  the  impeller  blade   (these  are  indi- 


Fig.  3.    Enlarged  View  of  Balancing  Plug 
shoTxing  Balancing  Chambers 


JIaclihieru.S.Y. 


which  are  mounted  in  bearings  placed  just  far  enough  apart 
to  obtain  a  rolling  contact  between  the  peripheries.  The  lower 
part  B  is  the  rotor  to  which  is  attached  a  single  impeller  blade 
against  which  the  steam  acts.  The  upper  part  ,1  is,  in  reality, 
a  valve  which  controls  the  admission  of  steam.  This  valve  also 
serves,  by  its  contact  with  the  rotor,  to  separate  the  steam  and 
exhaust  spaces  of  the  cylinder.     The  rotor  and  valve  are  con- 


Fig.  2.     Elevation  and  Section  of  the  Herrick  Rotaty  Engine 

cated  at  G  in  Fig.  2)  to  a  chamber  of  the  balancing  plug,  and 
then  to  successive  chambers  as  the  rotor  revolves,  thus  in- 
troducing into  each  chamber  a  film  of  steam,  the  pressure  of 
which  gradually  decreases  as  the  steam  expands.  As  these 
balancing  plugs  are  lengthened  sufficiently  to  compensate  for 
their  small  diameter,  theoretically  the  radial  thrust  from  the 
pressure  on  part  of  the  exterior  surface  of  the  rotor,  is  counter- 
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balanced  by  this  inner  steam  film  which  rests  against  the  in- 
ner wall  of  the  rotor.  It  will  be  seen  that  as  the  pressure  area 
on  the  outside  of  the  rotor  increases,  the  balancing  area  be- 
tween the  plugs  and  the  inside  of  the  rotor  also  increases. 

Mr.  Luther  D.  Lovekin,  Chief  Engineer  of  the  New  York 
Shipbuilding  Co.,  has  suggested  that  this  engine  could  be  ad- 
vantageously used  In  connection  with  turbines  for  ship  pro- 
pulsion. The  plan  is  to  use  a  three-shaft  installation,  the  two 
wings  or  outer  shafts  being  driven  by  turbines  and  the  central 
shaft  by  a  rotary  engine  interposed  between  the  boilers  and 
turbines.  By  this  arrangement,  high-pressure  superheated 
steam,  which  cannot  be  used  economically  in  turbines  without 
greatly  increasing  their  weight  and  size,  could  first  be  utilized 
in  the  rotary,  from  which  it  would  be  exhausted  at  the  most 
suitable  pressure  for  economy  in  the  turbine.  This  plan  has 
been  indorsed  by  Captain  A.  B.  Willis,  U.  S.  N.,  who  further 
recommends  that  three  separate  rotaries  (not  compounded) 
with  impeller  blades  located  120  degrees  apart,  be  used  in 
order  to  obtain  a  better  balance  and  a  steadier  steam  flow  to 
the  turbines.  The  construction  of  this  new  rotary  is  such  that 
the  rotating  surfaces  do  not  come  into  actual  contact  within 
the  steam  space,  which,  while  it  reduces  the  friction,  results, 
of  course,  in  some  leakage.  Such  leakage,  however,  with  the 
roto-turbo  combination  will  pass  out  through  the  exhaust  and 
be  utilized  in  turbines.  Mr.  Lovekin  estimates  that  by  this 
arrangement  a  water  rate  of  ten  pounds  per  brake  horsepower 
per  hour,  can  be  obtained. 

*     *     * 

TURNING  LOCOMOTIVE  DRIVING  WHEELS 
IN  A  McCABE  DOUBLE-SPINDLE  LATHE 

An  excellent  example  of  the  adaptability  of  the  double- 
spindle  lathe,  particularly  for  shops  handling  a  large  variety 
of  work  with  a  more  or  less  limited  tool  equipment,  is  shown 
by  the  accompanying  engraving.  The  particular  work  illus- 
trated, is  that  of  re-turning  the  tires  of  a  pair  of  locomotive 
driving  wheels  in  the  Empire  Machine  Works  of  Brooklyn, 
N.  Y.,  on  one  of  the  J.  J.  McCabe  double-spindle  lathes.     These 
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Turning  the  Tires  of  a  48-inch  DH^-ing  W^heel  in  a  McC&be 
Double-spindle  Lathe 

wheels  are  48  inches  in  diameter,  the  width  of  the  tire  is  6 
inches,  and  the  approximate  weight  is  7000  pounds.  As  they 
had  been  in  constant  service  both  night  and  day  for  two  years, 
they  were  not  only  badly  worn,  but  extremely  hard,  owing  to 
the  chilled  spots  due  to  the  braking  action  and  the  slippage 
between  the  wheels  and  the  rails.  By  doing  this  job  in  the 
machine  referred  to,  it  was  unnecessary  to  send  the  wheels  to 
Philadelphia  to  be  turned  on  a  regular  wheel  lathe  as  formerly. 
By  the  use  of  an  auxiliary  tool-stand  that  may  be  attached 
to  one  side  of  the  saddle,  two  tools  were  used  simultaneously  to 
cut  down  the  ridges  on  either  side,  which  reduced  the  time  re- 
quired for  the  turning  operation. 

*     *     * 
LAUNCHING  OF  THE  FLORIDA 

The  U.  S.  S.  F!o?jda,  which,  when  completed,  will  be  the 
largest  battleship  in  the  United  States  Navy,  was  launched 
at  the  Brooklyn  Navy  Yard  on  Thursday,  May  12.  The 
Florida  will  have  a  normal  displacement  of  21,825  tons,  which 
exceeds  the  displacement  of  the  Connecticul  by  5825  tons,  and 
that  of  the  Oregon  by  11,537  tons.  Her  length  over-all  is  521 
feet,  and  her  width  of  beam.  S5  feet.     The  armament  consists 


of  ten  12-inch  rifles  in  the  main  batteries,  and  sixteen  5-inch 
rapid-fire  guns,  four  3-pounders,  two  1-pounders,  and  a  num- 
ber of  machine  guns  in  the  secondary  batteries.  There  are 
also  two  21-inch  submerged  tubes  for  torpedoes.  The  broad- 
side fire  will  be  20  per  cent  greater  than  any  battleship  in 
commission  in  our  navy.  The  engines  are  of  the  turbine  type 
and  are  designed '  to  develop  28,000  horsepower,  which  will 
give  an  estimated  speed  of  approximately  22  knots.  Propul- 
sion is  obtained  through  four  propellers,  being  arranged  in 
tandem  on  each  side  of  the  twin  shafts.  When  launched,  the 
Florida  weighed  approximately  8700  tons,  and  she  was  65  per 
cent  completed.  Her  estimated  cost  at  completion  is  $6,- 
000,000. 

*  *  * 

THE  NEW  CINCINNATI  PLANER  PLANT 

Five  of  the  largest  concerns  connected  with  the  Cincinnati 
machine  tool  industry  have  formed  an  industrial  colony  at 
Oakley,  Ohio,  which  is  only  a  few  miles  out  of  Cincinnati. 
These  concerns  are  the  Cincinnati  Planer  Co.,  Cincinnati  Mill- 


Fig.  1.    Colony  Power  Plant  and  Modern  Foundry  Co.'s  Plant.  Oakley.  Ohio 

ing  Machine  Co.,  Cincinnati  Bickford  Machine  Tool  Co.,  Tri- 
umph Electric  and  Ice  Machine  Co.  and  the  Modern  Foundry 
Co.,  and  they  all  own  a  power  plant  in  common,  the  stock 
ownership  of  which  is  proportioned  to  the  amount  of  power 
used.  This  power  plant  furnishes  power,  light,  service  water, 
sprinkler  water,  compressed  air,  steam  line  and  hot  water  for 
heating  plants.  As  noted  elsewhere,  the  Triumph  plant  is  al- 
ready in  complete  operation;  so  too  are  the  Modern  Foundry 
Co.  and  the  Cincinnati  Planer  Co.,  the  latter  having  entirely 
vacated  its  old  plant  in  Cincinnati. 

Pictures  of  the  Modern  Foundry's  Co.'s  plant  and  the  common 
or  colony  power  plants  are  shown  in  Fig.  1  and  in  Fig  2  is  the 
Cincinnati  Planer  plant.     A  general  view  of  the  shop  interior 


Pig.  2.     Cincinnati  Planer  Co  's  Plant.  Oakley,  Ohio 

of  the  latter  place  is  given  in  Fig.  3  and  shows  the  magnificent 
lighting,  and  the  crane  system;  in  the  lower  left-hand  cor- 
ner are  shown  the  tops  of  freight  cars  which  are  run  into  the 
shop  on  depressed  tracks,  capable  of  holding  two  40-foot  cars, 
which  bring  the  floor  of  the  cars  on  ^  level  with  the  shop  floor. 
Each  department  is  driven  by  individual  motors,  the  line- 
shaft  being  in  sections.  Hyatt  roller  bearings  are  used  on  all 
shafts  and  the  method  of  mounting  the  motors  is  somewhat 
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uiuisual.  Ill  tho  llrst  place  the  shop  floor  is  composed  of  about 
eight  inches  ol'  cinders,  eight  inches  of  concrete,  then  croosotod 
sleepers  imbedded  *n  concrete,  next  l''s-inch  of  oalc  and  lastly 
a  layer  of  easily  renewable  ^s-inch  oak  lloorinR.  The  motor 
foiiiuhitions  are  built  up  like  a  biK  concrete  box,  directly  from 
the  eiRlit-inch  concrete  I'oumlalioii.  'I'hese  hollow  motor  loun- 
datiuiis  average  about  three  I'eel  in  height  and  are  filled  with 
cinders,  on  top  of  which  is  placed  lour  inches  of  oak  as  shown 
at  .1.  Kig.  4.  The  motors  are  bolted  down  solidly  by  bolts  im- 
bedded in  the  concrete.  The  construction  of  the  motor  founda- 
tions in  this  way  does  away  with  the  vibration  present  when 


Plgf.  3.     Interior  View  of  Cincinnati  Planer  Co.'s  Shoj^ 

they  are  placed  on  platforms  in  the  usual  way,  and  it  also  pro- 
vides means  of  oiling  and  inspecting  without  using  a  ladder. 
This  engraving  also  shows  one  of  the  short  shafts  at  B  used 
for  testing  planers  in  position  before  shipping. 


Fig.  4.    Motor  Foundation  and  Test  Shaft  In  Shop 

Fig.  5  shows  a  small  section  of  the  individual  locker  and 
wash-bowl  system,  which  is  only  one  of  the  many  features  of 
the  plant  designed  to  provide  for  the  comfort  of  the  employes. 

*     *     * 

Cement  will  resist  a  temperature  of  500  degrees  F.  for  an 
indefinite  period,  but  a  continuous  temperature  of  over  700 
degrees  F.  is  disastrous.  The  heat-resisting  power  of  cem- 
ent is  due  to  the  amount  of  moisture  chemically  combined, 
being  from  tw'enty  to  twenty-five  per  cent  of  its  weight.  At 
a  high  temperature  this  chemically-combined  w-ater  is  driven 
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Pig. 


Part  of  Individual  Locker  and  Waah-bowl  System  at  the 
Cincinnati  Planer  Shops 


off,  but  Slowly,  and  the  cement  will  not  crumble  until  the 
water  has  been  evaporated.  The  slowness  of  evaporation 
is  probably  Ihe  cause  of  the  ability  of  concrete  to  resist  high 
temperatures  for  a  short  period,  while  a  much  lower  tempera- 
turo.  long  continued,  will  ultimately  disintegrate  it. 


OPENING  OF  NEW  PLANT  OP  TRIUMPH  ELEC- 
TRIC CO.  AND  TRIUMPH  ICE  MACHINE  CO. 

A  special  13.  &  0.  railway  train  carried  li.'iO  visitors  from  Cin- 
cinnati to  Oakley,  Ohio,  to  the  opening  of  the  Triumph  Elec- 
tric, and  Triumph  Ice  Machine  Co.'s  new  plant,  Saturday, 
April  Mil,     In  addition  to  these  about  150  more  made  the  trip  in 
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New  Machine  Shop  ol  Triumph  Electric  Co.  and  Triumph  Ice  Machine  Co., 
Cincinnati,  Ohio,  300   feet  long,  140  feet  wide,  Center  Bay  60  feet 

automobiles  and  street  cars.  Buffet  lunch  was  served,  after 
which  John  L.  Shuff,  acting  as  chairman,  introduced  W.  N. 
Hobart,  the  venerable  head  of  the  concern,  who  made  a  short 
speech.  He  was  followed  by  James  J.  Heekin,  president  of  the 
Chamber  of  Commerce;  A.  J.  Conroy,  president  of  the  Busi- 
ness IMen's  Club;  President  Egan  of  the  Industrial  Bureau;  W. 
F.  Robertson  of  the  Manufacturers'  Club,  and  R.  K.  LeBlond 
of  the  Metal  Trades  Association.  After  the  close  of  the 
speeches,  all  of  which  were  brief  and  to  the  point,  the  guests 
were  divided  into  groups  with  a  guide  at  the  head  and  shown 
over  the  plant. 

An  Interesting  feature  of  the  plant  is  the  position  of  ,the 
various  store-rooms  which  are  situated  in  the  middle  gallery 
either  directly  above,  or  directly  below,  the  department  which 
they  are  to  serve,  thus  reducing  the  trouble  of  getting  stock 
promptly,  to  a  minimum.  '  The  view  reproduced  herewith 
shows  the  main  machine  shop,  which  is  300  feet  long  and  140 
feet  wide.     The  center  bay  is  60  feet  wide. 

*     *     * 

SPRING  MEETING  OF  THE  AMERICAN   SO- 
CIETY OP  MECHANICAL  ENGINEERS 

TTie  program  of  technical  papers  for  the  American  Society 
of  Mechanical  Engineers'  convention,  which  will  be  held  in 
Atlantic  City,  N.  J.,  May  31  to  June  3,  is  as  follows: 

"The  Shockless  Jarring  Machine."  by  Wilfred  Lewis. 

"A  Comparison  of  Lathe  Headstock  Characteristics,"  by 
Prof.  Walter  Rautenstrauch. 

"The  Strength  of  Punch  and  Riveter  Frames  Made  of  Cast 
Iron,"  by  Prof.  A.  L.  Jenkins. 

"The  Mechanical  Engineer  and  the  Textile  Industry,"  by  H. 
L.  Gantt. 

"The  Elastic  Limit  of  Manganese  and  other  Bronzes,"  by  J. 
A.  Capp. 

"The  Hydrostatic  Chord,"  by  R.  D.  Johnson. 

"The  Resistance  of  Freight  Trains,"  by  Prof.  Edw.  C. 
Schmidt. 

"A  Regenerator  Cycle  for  Gas  Engines  Using  Sub-adiabatic 
Expansion,"  by  Prof.  A.  J.  Frith. 

"Gas  Engines  for  Driving  Alternating  Current  Generators," 
by  H.  G.  Reist. 

"Two  Proposed  Units  of  Power,"  by  Prof.  William  T.  Ma- 
gruder. 

"Some  Operating  Experiences  with  a  Blast  Furnace  Gas 
Power  Plant,"  by  H.  J.  Freyn. 

"Improvements  in  Llneshaft  Hangers  and  Bearings,"  by 
Henry  Hess. 

"Experimental  Analysis  of  a  Friction  Clutch-Coupling,"  by 
Prof.  William  T.  Magruder. 

"An  Improved  Absorption  Dynamometer,"  by  Prof.  C.  M. 
Garland. 

"Critical  Speed  Calculation."  by  S.  II.  Weaver. 
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NATIONAL  MACHINE  TOOL  BUILDERS 
ASSOCIATION  CONVENTION 

The  semi-annual  convention  of  ttie  National  Machine  Tool 
Builders'  Association  at  Rochester,  N.  Y.,  May  24  and  23,  was 
the  most  successful  spring  meeting  ever  held,  the  attendance 
breaking  the  record  for  a  semi-annual  convention.  Twenty- 
one  new  members  joined — the  largest  number  of  accessions  at 
any  meeting. 

F.  A.  Geier,  president  of  the  association,  called  the  nieeting 
to  order  and  in  a  few  well-chosen  remarks  congratulated  the 
members  on  the  progress  made  and  the  mutual  good  feeling 
engendered.  He  contrasted  the  members'  relations  with  the 
conditions  existing  abroad,  especially  in  Germany,  where  prac- 
tically no  cooperation  whatever  exists,  and  where  almost  every 
machine  tool  builder  regards  his  competitors  with  suspicion 
and  distrust.  Great  regret  was  expressed  for  the  illness  of 
W.  P.  Davis,  president  of  the  W.  P.  Davis  Machine  Tool  Co. 
of  Rochester,  through  whose  efforts,  largely,  the  meeting  was 
held  in  Rochester. 

After  the  transaction  of  the  routine  business  came  the  reports 
of  committees,  the  first  being  that  of  the  comnaittee  on  stand- 
ardization of  motors,  of  which  Paul  A.  Montauus,  of  the  Spring- 
field Machine  Tool  Co.,  Springfield,  Ohio,  was  chairman.  The 
report  gave  the  substance  of  the  conference  of  the  committee 
with  a  similar  committee  appointed  by  the  American  Associa- 
tion of  Electric  Motor  Manufacturers.  Fifteen  principal 
points  of  discussion  were  presented,  of  which  eight  had  been 
agreed  on,  the  remainder  having  been  left  for  further  discus- 
sion. The  results  of  the  committee  work  will  be  published 
when  it  has  been  completed. 

The  Committee  on  Uniform  Costs,  of  which  E.  J.  Kearney. 
of  Kearney  &  Trecker  Co.,  Milwaukee,  Wis.,  was  chairman, 
was  represented  by  S.  H.  Reck  of  the  Rockford  Drilling  Ma- 
chine Co.,  Rockford,  111.,  in  the  absence  of  Mr.  Kearney.  A 
communication  from  the  latter  expressed  satisfaction  with  the 
uniform  costs  system  installed  in  the  Kearney  &  Trecker 
plant. 

The  Apprenticeship  Committee,  of  which  E.  P.  Bullard,  of 
the  Bullard  Machine  Tool  Co.,  Bridgeport,  Conn.,  was  chairman, 
was  represented  by  F.  L.  Eberhardt,  who  read  a  paper  giving 
an  outline  of  the  apprenticeship  system  in  operation  in  the 
plant  of  Gould  &  Eberhardt,  Newark,  N.  J. 

The  Tariff  Committee,  of  which  J.  B.  Doan,  of  the  Ameri- 
can Tool  Works  Co.,  Cincinnati,  Ohio,  was  chairman,  rendered 
a  report  which  briefly  reviewed  the  work  and  gave  some  sta- 
tistics of  the  present  tariff.  Including  the  minimum  and  maxi- 
mum features. 

The  cancellation  of  machine  tool  orders  was  ably  discussed 
by  C.  Wood  Walter,  C.  A.  Johnson,  Murray  Shipley  and  William 
B.  Reid,  the  first  three  taking  the  manufacturer's  side.  It 
was  practically  agreed  that  present  trade  practice  is  unsound, 
too  much  looseness  existing  in  the  character  of  orders  and  in 
permitting  cancellations  without  adequate  cause.  Parallel  con- 
ditions exist  in  no  other  industry.  The  privilege  of  cancella- 
tion is  abused.  Customers  and  dealers  place  orders  on  chance. 
If  the  business  materializes  the  machines  are  accepted,  but 
If  not,  the  orders  are  countermanded  without  thought  of  the 
hardship  inflicted  on  the  machine  tool  builder.  The  injurious 
effects  of  this  system  of  doing  business  are  so  obvious  that  no 
great  argument  was  necessary  to  prove  them.  Mr.  Reid.  rep- 
resenting the  dealers,  conceded  much  that  had  been  said.  He 
stated,  however,  that  80  per  cent  of  the  machine  tool  trade  is 
done  through  dealers  and  that  grave  practical  difficulties  pre- 
vent any  radical  change  in  a  system  that  has  become  strongly 
established  by  custom.  If  the  builders  were  unwilling  to  prac- 
tically carry  stock  in  the  dealers'  warerooms  in  good  times, 
through  permitting  cancellations  at  will,  they  should  not  In 
justice  ask  the  dealers  to  order  stock  in  dull  times. 

Prof.  F.  B.  Dyer,  superintendent  of  Cincinnati  public  schools, 
described  the  work  of  the  Cincinnati  continuation  school  and 
illustrated  the  character  of  instruction  with  stereoptlcon  views. 
(See  Maciunery.  May,  1910,  for  abstract  of  similar  paper.) 
His  talk  evoked  hearty  applause  and  many  members  evinced 
great  interest  in  the  school  work,  which  undoubtedly  is  a 
forerunner  of  one  of  the  most  important  educational  works  thpt 
has  been  undertaken  in  America  along  industrial  lines. 


Robert  Pierpont,  works  manager  of  the  Olds  Motor  Works, 
Detroit,  Mich.,  read  a  paper  on  the  future  of  the  automobile 
business  with  reference  to  machine  tools.  In  which  he  set 
forth  some  very  practical  ideas  developed  from  experience  in 
the  management  of  one  of  the  large  automobile  factories. 
He  advocated  special  machinery  and  simpler  standard  tools. 
In  his  opinion  individual  motor  drive  is  best  adapted  to  special 
machines  in  which  the  power  consumption  is  practically  a  flxed 
quantity.  On  standard  tools,  where  the  power  requirements 
vary  widely,  the  motor  equipment  is  necessarily  greater  In 
power  than  the  total  required  for  a  group  of  the  same  machines 
when  driven  by  a  motor  direct  connected  to  the  lineshaft.  He 
advocated  cone  drive  in  preference  to  gear  drive  as  the  latter 
Is  likely  to  be  noisy  and  inefficient.  Suggestions  were  made 
regarding  milling  machines,  lathes,  grinders,  drilling  ma- 
chines, screw  machines,  gear  cutters,  and  special  machinery. 
R.  K.  LeBlond  of  the  R.  K.  LeBlond  Machine  Tool  Co.  and 
William  Lodge  of  the  Lodge  &  Shipley  Machine  Tool  Co.,  dis- 
cussed the  relative  merits  of  cone  drive  and  gear  drive,  the 
former  advocating  the  cone  drive  and  the  latter  the  gear 
drive.  Mr.  LeBlond  claimed  that  all  the  advantages  that  can 
possibly  be  secured  with  the  gear  head  can  be  better  obtained 
with  a  variable  speed  motor  and  comparatively  few  mechan- 
ical changes,  because  the  changes  can  be  obtained  with  small 
friction  loss.  In  his  opinion  the  great  difficulties  of  all  gear- 
driven  machines  are  lack  of  efficiency,  expensive  maintenance 
and  increased  first  cost.  It  was  pointed  out  that  the  single- 
pulley  gear-drive  16-lnch  lathe  required  a  one-horsepower  motor 
to  turn  it  over,  and  fully  one-half  horsepower  is  absorbed  In 
friction  loss  under  actual  working  conditions.  With  the  cone 
pulley  drive  on  direct  speeds  an  efficiency  as  high  as  85  per  cent 
is  obtained  and  in  the  extreme  cases  of  transmitting  power 
through  the  back  gears  the  efficiency  Is  seldom  lower  than  75 
per   cent. 

Mr.  Lodge  conceded  that  for  light  work  the  cone  pulley  drive 
can  be  used  to  advantage,  but  advocated  the  gear  drive  when 
taking  heavy  cuts  at  high  rates  of  speeds,  the  power  consump- 
tion then  being  increased  from  two  to  five  times  the  ordinary 
ratings. 

William  R.  Wood  of  Cincinnati,  Ohio,  read  a  paper  advocat- 
ing a  court  of  patent  appeals.  He  referred  to  the  Importance 
of  patents  In  the  machine-tool  manufacturing  business  and 
the  hopeless  discrepancies  between  the  means  provided  for 
securing  patents  and  for  protecting  the  patent  when  secured. 
The  Patent  Office  represents  one  piece  of  the  patent  machinery 
and  the  United  States  courts  the  other.  The  application  for  a 
patent  receives  the  most  careful  scrutiny,  and  thorough  ex- 
amination is  made  Into  the  state  of  the  art  before  the  patent  is 
granted.  The  time  required  for  securing  a  patent  may  vary 
from  six  months  to  six  years  and  when  granted  it  is  supposed 
to  give  the  inventor  a  monopoly  for  a  period  of  seventeen  years. 
After  all  the  elaborate  precautions  have  been  taken  by  the  ex- 
aminers, we  have  the  glaring  Inconsistencies  of  the  courts  in 
passing  on  the  validity  of  the  patents  so  cautiously  obtained. 
The  United  States  courts  have  exclusive  jurisdiction  in  patent 
suits  and,  with  all  due  respect  to  the  attainments  of  the  learned 
judges  comprising  the  court,  it  must  be  conceded  that  they 
have  not  the  experience  that  qualifies  them  to  pass  on  many 
questions  of  purely  mechanical  merit.  The  American  Bar  As- 
sociation, the  Washington  Bar  Association  and  many  members 
of  the  patent  bar,  are  in  favor  of  creating  a  patent  court  of 
appeals  composed  of  five  judges  selected  from  the  thirty  reg- 
ular circuit  judges  with  special  view  of  their  fitness,  to  whom 
all  patent  suits  shall  be  taken.  A  bill  has  been  introduced  to 
the  Senate,  known  as  Senate  Bill  No.  4982,  and  a  similar  bill 
has  been  brought  before  the  House  of  Representatives,  known 
as  House  Bill  No.  14,622. 

A  new  and  original  feature,  and  one  of  the  most  interesting 
in  the  proceedings  to  the  newspaper  men,  was  the  discussion 
of  the  value  of  what  was  called  "Direct  Advertising."  repre- 
sented by  A.  H.  Hitchcock  of  Hitchcock's  List,  and  "Trade 
Paper  Advertising,"  by  John  A.  Hill  of  the  American  Machinist. 
A  raised  platform  for  the  participants,  equipped  with  buckets 
of  water,  boxing  gloves  and  sponges  created  great  merriment 
as  the  members  assembled  in  the  hall.  The  speakers  were 
placed  in  chairs.     Charles  G.  Allen  of  Barre,  Mass.,  seconded 
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Why  do  you  keep  a  large  number  of  face  milling 
cutters  on  hand  when  you  can  use  one 
on  several  sizes  of  machines  ?  • 
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B.  &  S.  Inserted 
Tooth  Face  Milling  Cutters 

can  be  used  interchangeably  on  machines  of  different  sized  spindles 
and  so  greatly  reduce  the  number  of  cutters  necessary  to  keep  on  hand. 


The  cutters  are  made  to  fit  over  a  split 
sleeve  which  screws  on  to  the  nose  of 
the  spindle.  When  it  is  desired  to  use 
one  cutter  on  different  sized  spindles, 
the  internal  diameter  of  the  sleeves 
varies  to  fit  the  difi'erent  spindles  but 
the  external  diameter  of  the  sleeves  is 
the  same. 

Another  advantage  of  the  cutters  is  the 
fact  that  the  sleeves  are  made  with  a 
taper  that  will  allow  for  ready  release 
when  it  is  desired  to  remove  the  cutter. 

The  theory  of  the  cutter  allows  for  tak- 
ing the  heaviest  cuts,  as  all  danger  of 
jamming  the  cutter  on  the  nose  of  the 
spindle  is  eliminated.  Thus  the  capacity 
of  the  cutter  is  limited  only  by  the  full 
power  of  the  belt. 

Send  for  our  new  Cutter  List. 


BROWN  &  SHARPE  MFG.  CO.,  Providence,  R.  I.,  U.S.A. 
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Mr.  Hill  and  A.  E.  Newton  of  Worcester,  Mass.,  Mr.  Hitch- 
cock. Edward  Rivett  of  Brighton,  Mass.,  acted  as  referee.  Our 
limited  space  prevents  an  extended  report  of  the  papers,  but 
those  who  are  acquainted  with  the  speakers  will  agree  with  us 
that  both  sides  were  ably  presented,  the  discussion  being  de- 
clared a  drawn  battle  by  the  referee. 

One  function  of  the  trade  journal,  and  an  important  one, 
which  is  sometimes  lost  sight  of  by  advertisers  who  consider 
direct  results  only,  is  the  educational  and  informative  work  the 
best  trade  journals  perform  in  their  respective  fields,  and 
which  indirectly  brings  more  and  better  results  to  manufac- 
turers than  their  advertising.  We  need  only  point  to  the  prog- 
ress of  the  machinery  trade  in  this  country,  which  is  coincident 
with  the  development  of  the  trade  journals  in  this  field,  to 
prove  the  necessity  for  their  existence,  even  if  they  brought 
no  returns  whatever  to  an  advertiser. 

The  social  event  of  the  meeting,  long  to  be  remembered  with 
pleasure  by  those  participating,  was  the  reception,  Tuesday 
evening,  given  by  Miss  Kate  Gleason  and  brother,  William  Glea- 
son,  of  the  Gleason  Works,  Rochester,  at  their  "Spanish  castle" 
home  "Clonos"  on  East  Ave.,  Pittsford,  a  suburb  of  the  city. 
About  180  machine  tool  builders,  friends,  guests  and  ladies 
were  taken  there  by  automobile.  The  unique  architectural 
features  of  "Clonos"  inspired  the  liveliest  interest,  and  the 
entertainment  left  nothing  to  be  desired. 

There  are  now  116  members  in  the  association  including  the 
new  members  added  at  this  convention,  the  names  of  which  are 
as  follows: 

Adams  Co Dubuque,  Iowa. 

Baker  Bros Toledo,  Ohio. 

Becker  Milling  Machine  Co Hyde  Park.  Mass. 

Bridgeford  Machine  Tool  Works Rochester,  N.  Y. 

Betts  Machine  Co Wilmington,  Del. 

Bryant  Chucking  Grinder  Co Springfield,  Vt, 

Foster  Machine  Co Elkhart,  tnd. 

Edwin  Harrington  Son  &  Co.,  Inc Philadelphia,  Pa. 

Landis   Tool   Co Waynesboro,   Pa 

Leland,  W.  H.  &  Co Worcester,  Mass. 

Moline   Tool   Co Moline,    111. 

Morton  Mfg.  Co Muskegon  Heights,  Mich. 

New  Haven  Mfg.  Co New  Haven,  Ccnn. 

Oesterlein   Machine   Co Cincinnati,  Ohio. 

Pratt  &  Whitney  Co Hartford,  Conn. 

Rochester  Boring  Machine  Co Rochester,  N.  Y. 

William  Sellers  &  Co.,  Inc Philadelphia,  Pa. 

Taylor  &  Fenn  Co Hartford,  Cc  nn. 

Universal  Boring  Machine   Co Hudson,   Mass. 

Walker  Grinder   Co Worcester,    Mass. 

Waltham  Watch  Tool  Co Springfield,  Mass. 

The  officers  and  committees  are  to  be  congratulated  on  the 
results  of  the  work,  which  has  greatly  strengthened  the  asso- 
ciation, and  which  undoubtedly  has  contributed  materially  to 
general  information  on  technical  and  practical  matters  of 
great  moment  to  the  members.  The  fall  meeting  will  be  held 
in  New  York  City. 

*     *     * 

PERSONALS 

E.  A.  Murray,  general  foreman  of  the  C.  &  0.  R.  R.  shops  at 
Covington,  Kentucky,  has  been  promoted  to  the  position  of 
master  mechanic  of  the  Lexington  shops. 

J.  H.  Nash,  master  mechanic  of  the  Illinois  Central  Ry. 
shops  at  Paducah,  Kentucky,  has  just  been  given  the  position 
of  superintendent  of  the  Burnside  shops  of  the  same  road. 

J.  E.  Parker,  formerly  connected  with  the  H.  Mueller  Mfg. 
Co.  of  Decatur,  Illinois,  has  taken  a  position  as  steel  expert 
and  traveling  salesman  with  the  Crucible  Steel  Co.  of  America, 
his  headquarters  being  at  Philadelphia. 

Martin  S.  O'Connor  has  been  promoted  from  the  position  of 
foreman  in  the  Avis,  Pa.,  shops  of  the  Pennsylvania  division. 
New  York  Central  Lines,  to  that  of  general  foreman  of  the 
Highbridge,  N.  Y.,  shops  of  the  Putnam  division. 

A.  F.  Cook,  general  car  foreman  of  the  Chicago  division 
of  the  C.  B.  &  Q.  R.  R.,  has  taken  charge  of  the  car  depart- 
ment of  the  Chicago  &  Western  Indiana  R.  R.  and  the  Belt 
Ry.  Co.  of  Chicago,  with  headquarters  in  Chicago. 

Dr.  William  H.  Tolman,  director  of  the  Museum  of  Safety, 
New  York,  sailed  for  Europe  May  12  with  a  commission  from 
the  National  Electric  Light  Association  to  investigate  European 
methods  of  protection  of  life  and  limb  in  electric  plants. 

John  R.  Back  has  resigned  his  position  as  instructor  in  the 
Worcester  trade  school,  Worcester,  Mass.,  and  Mr.  M.  L.  Car- 
roll has  been  elected  to  the  position.  Mr.  Back,  who  was  for 
many  years  superintendent  of  the  F.  E.  Reed  Co.,  has  entered 
the  employ  of  Prentice  Bros.  Co.,  Worcester. 


J.  B.  Comstock,  for  six  years  with  the  Westinghouse  Electric 
&  Mfg.  Co.  at  its  East  Pittsburg  Works,  and  for  four  years 
manager  of  its  publication  department  and  printing  plant, 
severed  his  connection  with  that  company  in  April  to  take  a 
similar  position  with  the  P.  &  F.  Corbin  Co.  of  New  Britain, 
Conn.  Prior  to  Mr.  Comstock's  connection  with  the  Westing- 
house  Co.  he  filled  the  position  with  the  Corbin  Co.  that  he 
has  recently  been  recalled  to  assume. 

S.  Noda,  president  of  Roku-Roku  Shoten.  Inc.,  machinery 
merchants,  3  Shinsakancho  Kyopashiku,  Tokio,  Japan,  visited 
a  number  of  American  machine  tool  manufacturers  in  May, 
whom  he  will  represent  in  Japan.  He  sailed  the  last  of  May 
for  Germany  with  the  intention  of  attending  the  Brussels  Ex- 
position. Mr.  Noda  has  thoroughly  equipped  himself  for  hand- 
ling machine  tool  business  in  Japan.  He  speaks  English  and 
German  fluently.  His  brother  is  spending  three  years  in  the 
machine  shops  of  the  United  States  to  obtain  a  thorough  prac- 
tical knowledge  of  machinery  manufacturing  and  operation, 
particularly  the  latter.  It  is  his  intention  to  cooperate  with 
his  brother  in  selling  machine  tools.  His  practical  experience 
will  enable  him  to  get  the  best  possible  results  from  American 
machinery.  In  many  cases,  at  present,  machine  tools  are  be- 
ing operated  in  Japan  very  inefliciently,  no  one  in  charge  being 
competent  to  w^ork  them  to  the  best  advantage. 

OBITUARIES 

Thaddeus  W.  Tyler,  the  original  of  Longfellow's  "Village 
Blacksmith,"  died  at  Lynn,  Mass.,  in  April,  aged  seventy-six 
years. 

John  I.  Kinsey,  who  for  forty  years  was  master  mechanic  of 
the  Lehigh  Valley  R,  R.  shops  at  Baston,  Fa.,  died  in  Easton, 
April  2S,  aged  eighty-three  years. 

Charles  W.  Gage,  an  expert  draftsman,  employed  by  the 
George  H.  Bushnell  Press  Co.,  Thompsonville,  Conn.,  died  at 
his  home  in  Thompsonville  April  15.  aged  forty  years. 

Leonard  B.  Spence  died  in  New  York,  April  16,  aged  seventy- 
two  years.  Mr.  Spence  was  a  pioneer  manufacturer  of  mow- 
ing machines  and  made,  in  Worcester,  Mass.,  some  of  the 
first  machines  for  cutting  grass  produced  in  New  England. 
He  had  been  connected  with  the  New  York  Aquarium  for 
fifteen  years  as  a  scientist. 

James  W.  Van  Cleave,  president  of  the  Bucks  Stove  &  Range 
Co.,  St.  Louis,  Mo.,  and  former  president  of  the  National  As- 
sociation of  Manufacturers,  died  at  his  home  in  St.  Louis,  of 
heart  disease.  May  15,  in  his  sixty-first  year.  A  memorial  serv- 
ice was  held  by  the  association,  which  was  in  convention  at 
the  Waldorf-Astoria  hotel  in  New  York,  at  four  o'clock.  May 
17,  just  at  the  time  the  burial  was  taking  place  in  St.  Louis. 
Van  Cleave  will  be  remembered  as  one  of  the  great  fighters 
of  unions  and  union  labor.  His  labor  troubles  undoubtedly 
shortened  his  life. 

John  Wilson  Wheeler,  president  of  the  New  Home  Sewing 
Machine  Co.,  Orange,  Mass.,  died  at  his  home  in  that  town 
May  2,  aged  seventy-seven  years.  Mr.  Wheeler  left  the  mer- 
cantile business  in  1867  to  engage  in  the  manufacture  of  seft'- 
ing  machines  in  Orange,  Mass.  Mr.  Thomas  White,  of  the 
White  Sewing  Machine  Co.,  Cleveland,  Ohio,  is  the  only  sur- 
vivor of  the  company.  These  pioneers  began  the  business  in 
a  very  small  way,  making  small  hand  sewing  machines.  The 
business  in  Orange  grew  from  this  small  beginning  to  the  pres- 
ent capacity  of  600  machines  a  day  and  the  employment  of  over 
800  people.  Mr.  Wheeler  worked  unceasingly  to  build  up  the 
business,  first  as  secretary  and  treasurer,  and  then  as  president 
for  the  past  ten  years. 

John  H.  Converse,  president  of  Burnham,  Williams  &  Co., 
Philadelphia,  Pa.,  died  suddenly  of  heart  disease  at  his  su- 
burban home  in  Rosemont,  May  3,  aged  sixty-nine  years.  Mr. 
Converse  was  born  in  Burlington,  Vt.,  and  graduated  from 
the  University  of  Vermont  in  1861.  His  first  employment 
was  in  newspaper  work  as  an  editorial  writer  on  the  Burling- 
ton Times,  where  he  stayed  for  three  years.  He  then  went  to 
Chicago,  where  he  engaged  in  railroad  work  for  two  years 
with  the  Chicago  &  Northwestern  Ry.  Co.  In  1866  he  went  to 
Altoona,  Pa.,  to  work  for  the  Pennsylvania  R.  R.  Co.  In  1870 
he  became  a  member  of  M.  Baird  &  Co.,  Philadelphia,  after- 
wards Burnbam,  Parry,  Williams  &  Co.,  and  now  Burnham, 
Williams  &  Co.,  builders  of  Baldwin  locomotives.  The  growth 
of  the  company  during  Mr.  Converse's  regime  was  enormous, 
the  production  increasing  from  less  than  one  locomotive  a 
day  to  seven  or  eight  a  day  in  the  most  prosperous  times. 

WALTER  CRAIG  KERR 

Walter  C.  Kerr,  president  of  the  Westinghouse  Church 
Kerr  &  Co.,  10  Bridge  St.,  New  York,  died  on  May  8  at 
Rochester,  Minn.,  where  he  had  gone  two  months  previous  to 
undergo  an  operation  for  cancer.  Mr.  Kerr  was  born  at  St. 
Peter,  Minn.,  in  1858.  He  received  his  early  education  in  the 
public  schools  of  his  birthplace  and  took  a  course  in  mechan- 
ical engineering  at  Cornell  University,  graduating  in  the 
class  of  1879.  After  his  graduation  he  remained  at  Sibley  Col- 
lege as  an  instructor  and  assistant  professor  until  the  organiza- 
tion of  Westinghouse  Church  Kerr  &  Co.  was  effected  in  1884. 
when,  from  the  first,  Mr.  Kerr  was  one  of  the  officers  of  that 
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Cincinnati   Handiness 


WHEN  you  have  a  job  of  end  or  face  milling  to  do  on  a  Horizontal 
Miller,  don't  you  find  it  hard  to  operate  the  feed  lever  and  at  the 
same  time  keep  your  eye  on  the  cutter?     That's  because  the  ma- 
chines you  are  using  can  be  operated  from  only  one  place.     Our  new  High 
Power  Machines  have  an  additional  feed  lever  at  the  side  of  the  knee. 

The  operator  can  stand  close  up  to  his  work,  with  the  cutter  in  full  view, 
and  control  the  machine  from  this  position. 

With  this  one  lever  he  can  operate  and  reverse  table,  cross  or  vertical  feeds. 

The  main  starting  lever  is  immediately  in  front  of  him  and  the  speed  and 
feed  changers  are  at  his  elbow,  so  that  the  entire  machine  is  under  com- 
plete control  from  here. 

Ask  for  the  Catalog.  « 

The  Cincinnati  Milling  Machine  Company 

Milling  Specialists 

CINCINNATI,    OHIO,    U.  S.  A. 

European  Agents — Schiichardt  &  Schutte.  Berlin,  Vienna,  Stockhulm,  St.  Petersburg,  Copenhagen  and  Budapest.  Alfred  H. 
Schutte,  Cologne,  Brussels,  Liege,  Milan,  Paris,  Turin,  Barcelona  and  Bilbao.  Chas.  Churchill  &  Co.,  London,  Birmingham,  Manc)i«lt«r, 
Newcastle-on-Tyne  and  Glasgow. 

Canadian  agent— H.  W.  Petrie,  Ltd.,  Toronto,  Montreal  and  Vancouver. 

AU3TRAI,IAN  Agknts— Thos.  McPherson  &  Son,  Melbourne. 
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Walter  Craig  Kerr 

firm.  Much  of  the  credit  for  the  growth  and  success  of  this 
company,  of  which  Mr.  Kerr  was  long  president,  was  due  to 
him. 

Mr.  Kerr  was  one-time  vice-president  of  the  Westinghouse 
Machine  Co.,  and  at  the  time  of  his  death  was  a  director  of  the 
Electric  Properties  Co.  Since  1890  he  had  been  a  trustee  of 
Cornell  University.  He  was  a  member  of  the  American  So- 
ciety of  Mechanical  Engineers  and  of  various  other  engineer- 
ing societies  and  clubs.  He  is  survived  by  a  widow,  one  son 
and  three  daughters. 

*     *     * 

COMING  EVENTS 

May  31-June  3. — Spring  meeting  of  the  American  Society  of  Mechan- 
ical Engineers,  Atlantic  Cit.v,  N.  J. 

June  1-4. — Second  annual  state  convention  of  Pennsylvania  engi- 
neers, for  the  furtherance  of  the  organization  of  the  Engineers  Society 
of  Pennsylvania,  Hall  of  Representatives,  Harrisburg,  Pa.  Engineers 
Society  of  Pennsylvania,  Gilbert  Building,  Harrisburg,  Pa. 

June  6-10. — Convention  and  exhibition  of  the  Foundry  and  Manu- 
facturers" Supply  Association,  Detroit,  Mich.  C.  E.  Hovt,  secretary. 
Lewis  Institute,  Chicago.  111.  Cadillac  Hotel,  Detroit,  'headquarters 
of  the  association  convention  week. 

June  7-9. — Convention  of  the  American  Foundrymen's  Association 
and  .American  Brass  Founders'  .Association,  Detroit,  Mich.  Head- 
quarters, Hotel  Ponchartrain.  Richard  Moldenlie,  secretary,  Ameri- 
can Foundrymen's  Association,  Watchung,  N'.  J.  W.  M.  Corse,  secre- 
tary, American  Brass  Founders'  .Association. 

June  13-16. — National  Gas  and  Gasoline  Engine  Trades  Association 
convention  at  Cincinnati,  Ohio.  Hotel  Sintcn,  headquarters.  Albert 
Stritmatter.  Cincinnati,  Ohio,  secretary. 

June  15-17. — -Annual  convention  Master  Car  Builders'  Association, 
Atlantic  City,  N.  J.  J.  W.  Taylor,  secretary,  Old  Colony  Building, 
Chicago,  111. 

June  20-22. — Annual  convention  of  the  American  Railway  Master 
Mechanics'  Association.  Atlantic  City,  N.  J.  J.  W.  Taylor,  secretary, 
Old  Colony  Building,  Chicago.  111. 

June  20-JuIy  6. — Detroit  Industrial  Exposition,  Detroit,  Mich.,  under 
the  auspices  of  the  Detroit  Board  of  Commerce  to  accelerate  the  city's 
industry  and  commerce.  The  exposition  grounds  will  be  on  the  Detroit 
River  where  a  large  exposition  building  is  being  erected  to  be  used  in 
conjunction  with  the  Wayne  Pavilion.  W.  G.  Rose,  manager,  Detroit 
Board  of  Commerce,  Detroit,  Mich. 

July  26-29. — Joint  meeting  of  the  American  Society  of  Mechanical 
Engineers  and  the  British  Institute  of  Mechanical  Engineers  in  Bir- 
mingham and  London.  England. 

August  16-19 — .Annual  convention  of  Traveling  Engineers'  .Associa- 
tion, Clifton  Hotel,  Niagara  Falls.  Canada.  Subjects  to  be  discussed 
are  :  "Fuel  Economy,"  "Superheating,"  "Education  of  Firemen,"  "De- 
velopment of  .Air  Bral;e  Equipment,"  "Locomotive  Lubrication,"  and 
"New  Valve  Gears."  W.  A.  Thompson,  secretary,  N.  Y.  C.  Car  Shops, 
East  Buffalo,  New  York. 

NEW  BOOKS  AND  PAMPHLETS 

Cost  of  Living  to  Railways.  By  Edward  W.  Harden.  8  pages, 
6x9  inches.     Reprinted  from  the  Outlook,  New  York. 

National  Vitality  ;  Its  Wastes  and  Consekvation.  By  Irving 
Fisher.  Document  No.  419  issued  from  the  Government  Printing 
Office,  Washington,  D.  C. 

Te.sts   of   Washed   Grades   of   Illinois   Coal.     By   C.    S.   McGovney. 
Bulletin    No.    39.      146    pages,    6x9  inches.  "  Published    by    the 
University  of  Illinois  Engineering  Experiment  Station,  Urbaria,  111. 
The    bulletin    presents   the    results    of    an    elaborate    series   of    boiler 
tests   made  in   connection   with   a   210-horsepower   brick  set  water-tube 
boiler,  equipped  with  chain  grate  stoker.     A  description  of  the  method 
employed  and  the  results  of  the  tests  are  given  In  detail. 
Study  in  Heat  Transmission.     By  J.  K.  Clement  and  C.  M.  Garland. 
Bulletin  No.  40.      17  pages,  6x9  inches.     Published  by  the  Uni- 
versity of  Illinois  Engineering  Experiment  Station,  Urbana,  111. 
The  bulletin  describes  the  method  of  studying  the  effect  of  agitation 
of   a    medium    in    contact   with    metal   walls    upon    the    heat   conducted 
through   these  walls  and   to   or  from   the    medium.      Experiments  were 
made  on  a  one-inch  steel  tube  through  which  water  flowed  at  different 
velocities.     A  record  of  the  amount  of  heat  transmitted  was  obtained 
from   the  weight  of  the  water  and  rise  in  temperature  while   passing 
through  the  tube. 

Or.namental  Concrete   Without   Molds.     Bv  A.  A.   Houghton.     132 
pages.  3  X  oVj  lnch?s.     30  illustrations.     Published  by  Norman  W. 
Henley  &  Son,  132  Nassau  St..  New  York.     Price  S2. 
The  process  of  making  ornamental  concrete  without  molds  has  long 
been  held  a  secret,  it  is  said.      It  is  now  given  to  the  public  in  a  prac- 
tical  treatise  and   is  said   to   be   the   only   work   issued   which   explains 


simple  and  practical  methods  whereby  concrete-workers  are  enabled, 
by  using  wooden  and  metal  templets  of  different  designs,  to  mold  or 
model  in  concrete  any  cornice,  archivolt,  column,  pedestal,  base,  cap, 
urn  or  pier  in  monolithic  form.  Full  directions  are  given  for  making 
templets  at  very  slight  cost  of  time  and  labor. 

Dynamo  Building  for  Am.ateurs.     By  A,  J.  Weed.     83  pages,  5  x  7% 
inches.     64  illustrations.      Published  b.v  Norman  W.  Henley  &  Son, 
132   Nassau   St.,   New  York.     Price  $1   in  cloth,  and   50   cents  in 
paper. 
The  book  gives  a  general  description  of  a  50-watt  dynamo  and  de- 
scribes its  building  in  detail,  telling  of  the  tools  and  material  required. 
Separate   chapters    are    devoted    to   side-bearing    rods,    field    punchings, 
bearings,    commutator,    pulley,    brush    holders,    connection    board,    arm- 
ature   shaft,    armature,    armature    winding,    field    winding,    connections 
and    starting.     The    book    is    one    that    should    enable    an    amateur    to 
proceed  intelligently  in   the   making  of   a   working   dynamo   capable  of 
lighting   six   6-candle   lamps.     Various   operations   are   made   plain    by 
halftone  illustrations  and  drawings. 

Self-Taught  Mechanical  Drawing  and  Elementary  Machine  De- 
sign. By  F.  L.  Sylvester,  with  additions  by  Erik  Oberg.  333 
pages.  5  s  714  inches.  218  illustrations.  Published  by  Norman 
W.  Henley  &  Son.  132  Nassau  St.,  New-  York.  Price  $2. 
This  comprehensive  and  well-prepared  work  has  been  published  to 
meet  the  demand  for  an  elementary  treatise  on  mechanical  drawing, 
including  the  first  principles  of  machine  design.  The  opening  chapters 
are  devoted  to  mechanical  drawing  pure  and  simple,  taking  up  instru- 
ments and  materials,  definitions  of  terms  used  in  geometrical  and 
mechanical  drawing,  geometrical  problems,  projection,  and  working 
drawings.  The  following  chapters  are  on  algebraic  formulas,  elements 
of  trigonometry,  elements  of  mechanics,  first  principles  of  strength  of 
materials,  cams,  sprocket  wheels,  general  principles  of  gearing,  calcu- 
lating the  dimensions  of  gears,  cone  pulleys,  bolts,  studs  and  screws, 
couplings  and  clutches,  shafts,  belts  and  pulleys,  flywheels  for  presses, 
punches,  etc..  trains  of  mechanism  and  quick-return  motions.  The 
work  should  be  well-suited  to  the  class  for  which  it  is  intended.  The 
mathematics  are  simple  and  readily  understandable.  It  can  be  spe- 
cially recommended  to  those  desirous  of  improving  their  mechanical 
education  by  home  study. 

Safeguards  for  the  Prevention  of  Industrial  Accidents.  Edited 
hy  David  Van  Schaak.  174  pages,  6^4  x  9%  inches.  168  illustra- 
tions. Published  by  the  Aetna  Lite  Insurance  Co.,  Hartford, 
Conn.  Price  50  cents. 
The  importance  of  promoting  the  movement  for  the  prevention  of 
industrial  accidents  has  been  fully  realized  by  the  great  accident  and 
liability  insurance  companies  and  a  concerted  movement  is  being  made 
to  induce  manufacturers  to  supply  guards  for  gears,  belts,  moving 
chains,  elevators,  set-screws,  and  other  potentially  dangerous  things. 
Accidents  may  be  attributed  to  the  following  principal  causes  :  Ignor- 
ance, carelessness,  unsuitable  clothing,  insufficient  lighting,  defects  of 
machinery  and  structures,  insufficient  room,  unclean  conditions,  and 
lack  of  good  air.  The  work  treats  of  these  subjects  and  gives  gen- 
eral suggestions  for  safeguarding  all  classes  of  machinery.  A  large 
number  of  illustrations  are  given,  showing  methods  of  guarding  gears 
on  slitting  machines,  rolling  mills,  slotting  machines,  gear  cutters, 
lathes,  wall-paper  printing  machines,  tumbling  barrels,  pipe  threading 
machines,  boring  mills,  twisters,  baling  machines,  looms,  etc.  Chapters 
are  devoted  to  flywheels,  driving  belts,  set-screws,  sprocket  wheels, 
rolls  and  knives,  punch  presses,  stairways,  platforms  and  runways, 
elevators,  contracting,  bake-shops,  and  miscellaneous.  The  concluding 
chapter  is  on  rules  and  regulations,  instructions,  warning  notices,  etc. 
The  book  is  one  that  every  manufacturer,  superintendent  and  shop 
foreman  should  read  and  study.  If  the  suggestions  contained  therein 
were  followed,  most  of  the  distressing  industrial  accidents  would 
be  avoided. 

CATALOGUES  AND  CIRCULARS 

Bristol  Co.,  Waterbury,  Conn.  Bulletin  No.  124  illustrating  Bris- 
tol's atmospheric  recording  thermometer. 

Terrell's  Equipment  Co.,  Grand  Rapids,  Mich.  Folder  Illustrating 
steel  wardrobes,  steel  lockers,  and  steel  shelving  and  bins. 

Peter  Gerlach  Co.,  Cleveland,  Ohio.  Catalogue  of  circular  and 
cylinder  saws,  stave  heading  and  barrel  machinery,  and  saw  and  log- 
ging tools. 

A.MEniCAN  Blower  Co.,  Detroit,  Mich.  Catalogue  of  "Sirocco"  elec- 
tric fan  and  air  purifier  for  insuring  absolute  ventilation  in  offices  all 
the  year  round. 

Northern  Engixeeri.ng  Works,  Detroit,  Mich.  Catalogue  of  the 
Newten  cupola  having  a  differential  adjustable  tuyere  system  and  an  all- 
steel  air  chamber. 

Wiley  &  Russell  Mfg.  Co.,  Greenfield,  Mass.  Circular  of  "Green 
River  "  opening  die  bolt  cutter,  nut  tapper,  pipe  threader  and  cutting- 
off  machine  No.  55. 

Landis  Machine  Co.,  Waynesboro,  Pa.  Catalogue  of  bolt  threading, 
pipe  and  nipple  threading,  bolt  pointing  and  nut  tapping  machinery, 
and  special  threading  machines. 

Crocker-Wheeler  Co.,  Ampere,  N.  J.  Bulletin  No.  124  superseding 
No.  112  on  exhaust  fans.  The  motors  of  these  fans  are  built  for 
durability  and  are  practically  "fool-proof." 

Dodge  Mfg.  Co.,  Mishawaka,  Ind.  Pamphlets  entitled  "Friction 
Clutches,"  "Safe  Construction  and  Speeds  for  Flywheels,"  "From  IjOg 
to  Lineshaft,"  and  "Dividends  and  Drives." 

T.  R.  Almond  Mfg.  Co.,  Ashburnham,  Mass.  Circular  of  Almond 
three-jaw  geared  drill  chuck  made  in  two  sizes  having  capacities  from 
0  to  5/16  inch  and  0  to  V2  inch  respectively. 

Crocker- Wheeler  Co.,  Ampere,  N.  J.  Bulletin  No.  119  superseding 
No.  107  on  direct-current  lighting  and  power  generators  ;  also  Bulletin 
No.  121  on  small  engine  type  direct-current  generators. 

Joyce-Cridland  Co.,  Dayton.  Ohio.  Catalogue  of  lifting  jacks,  in- 
cluding hydraulic  jacks,  lever  jacks,  automatic  jacks,  geared  automatic 
jacks,  screw  jacks,  traversing  jacks,  journal  jacks,  navy  jacks,  etc. 

BiCKFOKD  &  Washburn  Inc.,  Greenfield,  Mass.  Catalogue  of  thread 
milling  machiues,  index  centers  for  fluting  taps  and  reamers,  open  die 
for  threading  small  taps,  solid  adjustable  die  and  upright  threader. 

Pawling  &  Harnischfeger  Co.,  Milwaukee,  Wis.  Folder  illustrat- 
ing line  of  horizontal  drilling  and  boring  machines,  recommended  for 
drilling  all  classes  of  work.  The  drill  capacities  range  from  %  inch  u:> 
to  3  inches. 

Lucas  Machine  Tool  Co.,  E.  99th  St..  and  L.  S.  &  M.  S.  Ry.. 
Cleveland,  Ohio.  Circular  No.  E-2  of  No.  21  precision  boring,  drilling 
and  milling  machines,  illustrating  the  cone  drive,  and  constant-spe<  d 
drive  aud  gear  box  types. 

National-.ACme  Mfg.  Co.,  Cleveland,  Ohio.  Leaflet  illustrating  a 
piece  formed  complete  on  the  Acme  multiple-spindle  automatic  screw 
machine  on  which  circular  forming,  taper  forming,  drilling  and  facing 
operations  are  performed. 
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PLATE  THICKNESS  FOR  PRESSURE  TANKS    II 


Thickness 

in 

inrhfit 

(facf-or  ofsafefi/,S)  x  lOO  x  working  pressure  in  pounds  x  diam.  in  inches 

2  X  (breaking  sfress,  ssooo)  x  efficiency  in  per  cenf 
0.004S4S  X  y/orkina  pressure  in  pounds  x  d/am.  in  inches 

£ 
Efficiency  £=  for  double  sfrap,  friple  rivefedbuffjoinf^  83  fo  as  per  cen 
for  double  rive  fed  lap  Join  f,  QO  fo  74  per  cenf, 
for  single  rive  fed  lapjoinr,  Sf  fo  S3  per  cenr. 
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d  "  ProfcrUts  of  Sectloas  for  Punch  and  Shear  Framei." 


■WEIGHTS   OF  CYLINDRICAL  PRESSURE  TANKS-III 


Average  shipping  weights  of  cylindrica/  pressure  and  discharge  tanks  witft  disf7ed  heads  f^  inch  thicker 
than  shell,  and  with  manho/es,  nozzles  and  inside  pipes,  compi/ed  from  actuat  tanks. 
L  -  length  in  feet,                              For  double  strap,  triple  riveted  long,  seams,  T-o.oiDP(min.'%)  W-Pdo  ^  °'^^)' 
D-diameferin  feet,                       For lapjoint  double  riveted long.seams,T'0.oi3DP{min.'%)Yf- p{^  toiao^J. 
J'fhicl<ness  in  le*!*  of  an  inch,        For  lapjoint  single  riveted  long  seams,  T'0.0i6OP(min'f}W'P(^  to.i60% 
P-pressure-per  square  inch,        0- capacity  in  gallons  ^etO^.                                                   ^^ 

W'vveight  in  pounds'-  lODT(LtD).                                             .               -r     ^-         3"         t-         m 

1'^  16           S          re          z 

■       10 

■{^■  5 

^    6 

% 

\    4 

r 

/ 

7                7                7           --?    - 

^                 ^                 ^                 ^ 

7             /             ,       -         ,"     -      9" 

}X~:7"y7^"~7    z'"'^ 

^ 

_-/'-_.:....::_::?    r 

\ 

/ 

,.^__Z____.^.__  y^       y^. 

\ 

/   \\/\\\\\\\\m\i\'\\\)^\\{!i'      1 

\ 

\^ 

/ 

^__i:_..^!__.i:_i:_^::T. 

\ 

\ 

_  _     __               -       _■'  _  I. 

__.L_.::__.:;__.r  ,.::,.-!, 

\ 

\ 

ji 

• 

.-      -    ►   7        / 

J   /  z"  y  y  y.^fe 

\ 

\ 

/         ^ 
/ 

.^.i.y..y.y.y..yy^' 

\ 

\ 

/  /   ." 

y  y  .-"  ..'-  .-'.-'.'--%'^" 

\ 

s 

/    /  /  Mi>fi>fii^i^j^i.mj^ur«       1 

\ 

\ 

\, 

L  /./_^:_^^^. 

'  y''  '■'' y .-^  ■'"  "'  -'' 

\ 

n\ 

_.. ^L./.^l/.y . 

y  y^  ^''^  '■"  ^c^"  ^■''^'■■'^ 

\ 

^ 

s 

x*" 

\^N 

/     /    •■'^''  -'    ^'- 

■^  y^'^^  ^''^^''^'-' 

\ 

N 

\ 

A\ 

\ 

i^ / ^  /^'yy.- 

'^'^^^'^^'•'' 

s 

\ 

\ 

v\ 

^ 

/  /  /  /  yl^''y-< 

y^''^-'"^ 

s 

\ 

\\ 

^w 

p'     1 

V. 

^ 

X 

V 

\\ 

v\V 

^// //Sy^-'/i.-^iy^. 

\^ 

n\"^ 

"~^ 

--^ 

*^ 

^.^ 

SX^ 

-'/f/^J^g^s-' 

^ 

^ 

";3>^^'^' 

' 

— - 

■X 

i^ 

^    -m^^^X 

■~- — 

::ff: 

Li-0=SO     4o     30      20      10      0    W-^spoo     10.000    Kooo     20.000    2spoo    30,000    aspoo   4opoo    4spoo   SOpOO 

OODtrlbated  by  C.  R.  Whlttler 


No.  132,   Dat*  Sheet,  MAOHINBBT,  July,  1910 


^ 

c> 

"•l 

^ 

«0 

01 

01 

^ 

(\| 

00 

o 

^ 

to 

00 

^ 

00 

03 

^ 

Ci 

<5> 

Wi 

■ei 

01 

^ 

to 

to 

1 

to 

to 

■i}- 

M- 

01 

*o 

M- 

O 

en 

Ol 

Q 

<i 

to 

<ri 

^ 

S 

^ 

^ 

to 

01 

5 

^ 

OCl 

Ci 

<ri 

Oi 

ori 

r^) 

(VI 

Cl 

oi 

01 

Cl 

to 

><1 

en 

VSl 

0^ 

\t 

ei 

01 

< 

'^ 

0^ 

■n 

-v. 

■n 

Cl 

v% 

S 

evi 

evi 

K 

v^ 

for  Compression 
for  Tension, 

fia  abouf 
X 

v:> 

«Q 

'J- 

to 

"0 

^ 

to 

01 

"1 

"o 

h' 

c^l 

"1 

'<) 

IS 

i< 

-» 

to 

[^ 

S 

to 

K 

en 

'<! 

es! 

^ 

'ci 

01 

Xl 

tn 

^ 

''1 

Q 

<J) 

Q 

"O 

<n 

■^ 
^ 

^, 

r- 

Q 

S 

"•l 

00 

to 

OO 

^ 

Q 

Ci 

Ci 

><) 

en 

^ 

r- 

Cl 

Cl 

to 

en 

Cl 

Ci 

Cl 

en 

01 

en 

■c^ 

cn 

en 

ea 

^ 

^ 

^" 

0^ 

") 

^>■ 

t^ 

c^ 

^' 

< 

rS 

01 

> 

*vi 

h. 

t^ 

CV4 

Cl 

"1 

o 

^ 

Cl 

to 

S! 

en 

^ 

evi 

^ 

en 

en 

Ol 

en 

Ol 

Ol 

r^ 

i<i 

^ 

Cl 

01 

c=Cl 

w 

(V 

S 

iv» 

11 

^^ 

'•1 

'^ 

") 

^ 

^ 

'<1 

N 

") 

^ 

(VI 

t^ 

^ 

Clj 

"1 

■» 

Vf 

'1 

r> 

m 

01 

^ 

iM 

Cl 

en 

^ 

en 

en 

tn 

en 

^ 

en 

en 

en 

"^ 

O 

U 

r- 

'<1 

V£> 

r^ 

■-l 

<it 

In 

<i 

Cl 

Cl 

Cl 

"1 

Cl 

cy 

Cl 

M- 

c, 

c, 

Cl 

Cl 

Cl 

J3 

Cl 

Cl 

en 

Ol 

i<i 

Ol 

efi 

v^ 

*n 

CTi 

Cl 

evi 

5 

Cl 

K 

^ 

^h 

<c 

ttl 

tn 

to 

Ol 

^ 

to 

to 

en 

m 

Cl 

01 

h! 

cti 

'n 

en 

01 

K 

Ol 

M- 

"n 

I-; 

tn 

'^i 

^ 

^ 

>n 

«1 

Ul 

^ 

^ 

^ 

>i 

0> 

«1 

Cl 

1^ 

r, 

Rl 

to 

c^ 

0^ 

en 

^ 

Cl 

en 

■i 

<Sl 

en 

Cfi 

cS 

^ 

en 

cn 

CTl 

en* 

evi 

*<i 

rS 

r^ 

^» 

■•l 

to 

,* 

^ 

^ 

CV| 

UCl 

"1 

Cl 

^ 

c 

en 

on 

en 

>«1 

^ 

01 

xi 

en 

Ol 

cvj 

en 

Ol 

(vi 

01 

N 

"1 

<n 

-- 

ly 

I'l 

IV| 

(V| 

cvi 

in 

OCl 

■n 

ivi 

en 

en 

en 

(ii 

Pi 

^ 

S  <u  1^  5>  i; 
"^  «i  '^  <<a 

■    •    p    • 

V « H 

5         i 

^ 

«l 

j^ 

o 

01 

^ 

■^ 

r^ 

c> 

to 

f^ 

Ol 

■^l 

1<1 

T^ 

t^ 

01 

Ol 

"1 

to 

to 

^ 

Cl 

Cl 

to 

Cl 

01 

"n 

V, 

01 

M- 

to 

h- 

"=»: 

^ 

■» 

^ 

o 

><1 

Ol 

^) 

'^ 

ivi 

^v 

en 

Ol 

Ci 

Cl 

Ol 

1^ 

O) 

("1 

■l 

r-! 

Cl 

to 

eij 

^ 

c^l 

<»l 

01 

1^ 

en 

01 

■^ 

"^ 

Ol 

0^ 

vs> 

'^ 

■^i 

,"f, 

^ 

^ 

>£> 

i^ 

Ol 

"•i 

<^ 

Ol 

N 

<1) 

on 

■o 

cvi 

1 

Cl 

Cl 

l*! 

Cl 

««> 

^i 

Cl 

■-» 

K 

V 

c 

w 

Ci 

^* 

ci 

c^ 

oi 

■~ 

^ 

^ 

>i 

.IVl 

N 

•^ 

CVi 

"1 

en 

en 

en 

^ 

^ 

en 

^ 

en 

^ 

o 

"^ 

^ 

Ci 

v& 

fO 

^ 

><l 

n 

■ti 

CI 

Cl 

^J- 

I'l 

^ 

Cl 

^ 

lo 

c<l 

S 

^ 

to 

^ 

Cll 

Ol 

ICI 

Cl 

en 

1^ 

cn 

en 

Cl 

rv 

en 

Cl 

><1 

"n 

M- 

e^l 

Cl 

^ 

^ 

o 

N 

"5- 

^ 

'<! 

•o 

^ 

Ol 

to 

"I 

I- 

Cl 

Ol 

to 

S 

"i 

s 

en 

on 

en 

Cl 

01 

r-! 

K 

>n 

-if 

Q> 

■D 

o 

^ 

<\) 

C) 

O 

^ 

tvi 

tvi 

o 

<Vl 

O 

< 

<vi 

Cl 

ci 

^ 

en 

<b 

o 

^ 

^ 

ci 

en 

Cl 

< 

en 

ci 

^ 

ci 

c; 

c; 

-~" 

evj 

^^ 

^■s- 

<,«^ 

JS 

,^ 

,s^ 

^^ 

-nN 

^^ 

.^^ 

^N^ 

^* 

r^ 

jJJ- 

■.«> 

^•p* 

J» 

»?> 

JS 

^^ 

.■s- 

<.«> 

j!N 

V? 

jS- 

.^"^ 

-.■f 

-■» 

en® 

^■f' 

~w 

■n^ 

-.^ 

^■» 

en^ 

0» 

..^ 

-^ 

«!?> 

jfJ 

o 

N 

■S) 

* 

s 

s 

'O 

' 

• 

= 

• 

^ 

• 

« 

to 

« 

>n 

< 

* 

• 

^ 

i 

» 

' 

to 

« 

« 

•l 

ft 

^^ 

5 

< 

><l 

= 

^ 

« 

00 

« 

« 

OQ 

<o 

= 

% 

5 

> 

• 

> 

• 

r- 

• 

• 

< 

■ 

. 

^ 

« 

. 

' 

• 

< 

> 

to 

• 

• 

' 

« 

« 

> 

a 

• 

V) 

6 

• 

. 

■ 

», 

4 

Cl 

^ 

o 

>s. 

>o, 

r-- 

-^ 

Ji 

Cl 

>& 

«i 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cll 

>^ 

'-^ 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

c 

><1 

Cl 

Cl 

Cl 

Cl 

\f 

^ 

<n 

o> 

ivi 

■^l 

'<1 

<o 

Ci 

to 

to 

I'l 

o 

to 

PI 

* 

to 

to 

to 

on 

01 

to 

Cei 

en 

N 

o 

to 

o 

■n 

r- 

evi 

tn 

Cl 

vrT 

"O 

<n 

"1 

K 

N 

^ 

>*1 

^ 

K 

<n 

N 

<V1 

01 

> 

^ 

OCl 

cij 

Ol 

<1 

•^ 

ei 

to 

to 

"ci 

oi 

< 

c; 

r^ 

Cl 

to 

^ 

en 

Cl 

evi 

en 

to 

to 

Ol 

< 

Cl 

T — 
1 

^ 

■♦1 

«0 

<i 

<>4 

'^ 

O) 

^ 

n 

M- 

K 

Cfl 

<i 

><1 

CO 

I'l 

r^ 

Ol 

<;t 

Ol 

en 

M- 

to 

01 

Cl 

■♦i 

r^ 

Ol 

^ 

Ol 

^ 

^ 

■^ 

^ 

■^ 

^ 

■^ 

^ 

"^ 

^ 

"- 

^ 

■~ 

^'- 1  ' 

ri 

"♦i 

Cl 

Ol 

«> 

M 

^ 

c> 

o 

ci 

Cl 

Cl 

Q 

Cl 

Cl 

Cl 

Cl 

Cl 

Q 

Cl 

Cl 

01 

I'l 

Cl 

Cl 

Cl 

Cl 

Cl 

Ci 

Cl 

c, 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

B 

.  7. 

«f 

rvj 

«> 

tv* 

«5 

Vtt 

^ 

lO 

(\j 

1-4 

><i 

(^ 

n 

"1 

Ol 

^ 

CO 

!« 

to 

en 

to 

^ 

Ol 

h- 

to 

Ol 

to 

1- 

Ol 

01 

en 

01 

■l 

tn 

;; 

■) 

S 

K 

■^ 

C 

^f 

h. 

h- 

N 

^ 

1^ 

■») 

^ 

to 

Cl 

Cll 

<tl 

'•S 

^* 

^ 

><1 

01 

evi 

en 

to 

01 

Ofl 

K 

<t 

\t 

Tt 

vt 

en 

Cl 

01 

^ 

^ 

to 

01 

c«l 

1 

1 

1 

j  4| 

1 

<^ 

^f 

l") 

>» 

><) 

to 

<!■ 

1^ 

to 

IVl 

"♦ 

^ 

■^ 

to 

11 

'f 

>1 

en 

^ 

'^ 

to 

en 

en 

^ 

■n 

to 

en 

en 

'J^ 

>n 

to 

en 

<J 

In 

en 

<j 

^ 

«> 

"1 

K 

tvi 

•l 

M- 

otl 

T^ 

c^ 

h- 

«1 

to 

to 

<n 

Cl 

r^ 

to 

h- 

Cl 

^ 

"1 

to 

I-- 

Cl 

^ 

Cl 

iti 

Cl 

O 

Cl 

Cl 

Cl 

to 

0(1 

In 

S 

to 

^ 

1 

'o 

N 

<Kl 

t^ 

"1 

01 

tvj 

Ul 

O 

■» 

n 

Ol 

t^ 

<»■ 

''1 

<^1 

I'l 

C5 

^ 

•<1 

O) 

to 

(n 

"1 

^ 

oil 

Cl 

en 

1^ 

en 

•t 

Cl 

^ 

cn 

h. 

Cl 

1 

N               1           (*! 

*~^ 

"n 

^ 

r^ 

O 

la 

^ 

OO 

O 

*>4 

^ 

c^ 

<y 

^l 

^ 

Cl 

Ofl 

Ol 

V 

1 

><1 

•*! 

01 

ei 

<i 

Cl 

N 

i«i 

Cl 

< 

to 

n 

>n 

en 

h- 

01 

to 

N 

(0 

In 

1       i      N 

li-4 — ^J 

.-• 

1^ 

Ol 

<^ 

on 

\t 

to 

r^ 

to 

■^ 

r- 

^l 

Cl 

Ol 

to 

01 

to 

CCl 

coi 

N 

en 

V<il 

en 

C3l 

M- 

Ol 

Ol 

to 

en 

i< 

> 

^ 
s 

- 

"t 

"5 

04 

m 

"1 

^ 

IVI 

<1 

^ 

^ 

"~- 

IVl 

c^ 

co 

^ 

CV| 

en 

Cl 

en 

Cl 

vj 

^ 

en 

en 

en 

^^ 

en 

en 

en 

en 

en 

en 

en 

"1 

<vi 

^K> 

^^ 

^ 

oi 

1- 

^ 

r^ 

Cl 

m 

'<i 

^ 

Ol 

^ 

M 

to 

t^ 

•n 

"1 

vt 

1^ 

Cl 

XI 

In 

en 

Cl 

en 

Ol 

en 

to 

Ol 

Cl 

Ol 

o, 

Cl 

r- 

fe 

■\ 

'^ 

fn 

IJ- 

<D 

14J 

vto 

"o 

•V 

'J 

tvi 

to 

(^ 

to 

pj 

IJ 

to 

>0 

to 

05 

Cl 

Ci 

Cl 

en 

to 

Cl 

"a^ 

01 

Ti 

en 

en 

Cl 

xi 

r^ 

to 

■n 

■^\         i/ 

^ 

n 

^ 

<\l 

01 

11 

n 

!5 

^ 

? 

t<i 

5 

!5 

Ol 

1^ 

5 

en 

Ci. 

<1 

? 

en 

oo 

evj 

en 

5 

cn 
en 

en 
en 

en 

en 

(^ 

<n 

en 

s 

00 
en 

5 

Cl 

en 

en 

en 

Ol 

cn 

1  r* 

j     , 

"1 

] 

CI 

o, 

^ 

Ol 

^ 

^ 

^ 

<o 

on 

^ 

g 

to 

N 

V 

^t 

V 

pi 

Cl 

Cl 

Cb 

Cl 

C) 

Cl 

en 

Ol 

en 

^ 

to 

to 

>n 

en 

01 

en 

en 

ea 

Cl 

1^ 

c, 

Cl 

1 

J; 

«0 

■o 

^ 

'f 

V- 

n> 

c^ 

*i 

s 

n 

N 

tvi 

«1 

><1 

en 

c> 

'<1 

Cl 

C-- 

to 

^^ 

01 

V 

*- 

Cl 

<n 

r^ 

en 

^- 

to 

to 

en 

** 

>n 

1 

!        1 

o 

^ 

^ 

O 

■~- 

tv. 

<5 

o 

~- 

(Vl 

■^ 

Ci 

o 

^ 

^ 

Cl. 

o 

~^ 

en 

c> 

-~ 

\ 

en 

Cl 

ci 

~- 

en 

m 

Q 

Cl 

■^ 

■~ 

en 

o 

~~ 

cn 

Cl 

■- 

~~ 

1-          a-         -i 

■c: 

J^ 

*•» 

.s*^ 

.?> 

.^^ 

.x°J 

Vl^ 

.v^ 

^^ 

.-!^ 

■,«> 

rt!» 

j!>- 

«^ 

^■f 

^® 

-f 

-N^ 

.»" 

-s"' 

~s^ 

of' 

.v"* 

•1* 

,-» 

e,® 

-■M 

•#> 

.- 

.•?^ 

-?> 

-<N 

^^ 

e,^ 

.w 

-#> 

jf 

oS- 

en*" 

j-f 

•Q 

o 

^ 

' 

;: 

<J) 

• 

• 

< 

10 

. 

• 

• 

h 

r- 

« 

* 

• 

• 

0> 

• 

• 

00 

»■ 

• 

• 

r^ 

» 

• 

k 

« 

ts> 

• 

• 

• 

« 

CO 

• 

• 

r~ 

■ 

« 

00 

O 

^ 

« 

a 

* 

% 

• 

5 

» 

• 

« 

• 

* 

k 

* 

> 

. 

• 

O) 

« 

. 

• 

« 

• 

« 

% 

. 

• 

■ 

• 

» 

* 

» 

. 

» 

<10 

. 

« 

« 

» 

• 

^ 

■   —           ■       s ■ 

OontrlbuMd  by  Alton  L.  amlth 


No.  ISa.  DaU  SlivKt.  MACBINBRY,  July,  lUlO 


Machinery 

July,   1910 


HISTORY    OF   THE    INVENTION    OF   THE    UNIVERSAL 

GRINDING   MACHINE 


Joseph  R.  Brown,  born  January  16,  1810, 
died  July  23,  1876 


of  living  men  can  be  drawn  upon 
complete  it. 

In  Investigating  this  matter 
trace  the  progress  from 
the  crude  grinding  lathe 
of  the  early  60's,  step  by 
step,  to  a  complete  uni- 
versal machine,  a  prog- 
ress with  which  Mr. 
Joseph  R.  Brown,  senior 
member  of  the  firm  then 
doing  business  under  the 
name  of  J.  R.  Brown  & 
Sharpe,  was  intimately 
connected  in  all  its 
steps. 

The  grinding  machine 
as  first  built  at  the 
Brown  &  Sharpe  works 
was  for  the  accurate  and 
economical  manufacture 
of  their  own  products 
without  thought  of  put- 
ting the  machines  on 
the  market.  In  this  re- 
spect, its  origin  and  de- 
velopment were  very 
much  like  the  origin  and 
development  of  the  uni- 
versal    milling     machine 


By    LUTHER 

S  far  as  the  writer  knows 
the  early  history  of  the 
universal  grinding  ma- 
chine has  never  been  re- 
corded in  print.  This  ma- 
chine is  one  which  has 
had  such  an  influence  on 
modern  machine  methods 
and  has  done  so  much  to 
raise  the  standard  of 
workmanship  and  to  in- 
crease economy  of  pro- 
duction that  it  IS  be- 
lieved that  its  history 
should  be  recorded  while 
the  records  still  exist 
and  while'  the  memory 
for  the  facts  necessary  to 


D.    BURLINOAME 

and  other  machine 
tools  which  have 
originated  in  the 
works  of  this  com- 
pany. The  first 
work  for  which 
the  grinding  ma 
chines  were  de- 
signed was  for 
grinding  needle 
bars,  foot  bars,  and 
shafts  of  the  Wil- 
cox and  Gibbs  sew- 
ing machine.  This 
was  done  by 
mounting  an 
emery      wheel      on 


Old  Shop  in  South  Main  St..  Providence,  R.  I., 
where  the  Universal  Grindingr  Machine  was  in- 
vented and  first  built 


it    has    been    interesting    to 


One  of  the  Ori^nal  Brown  &  Sharpe  Grinding  Machines— a 
Lathe  converted  for  the  Purpose 


the  carriage  of  a  lathe  and  traversing  it  back  and  forth  past 

the  work. 

In   1S64  and  1S6.5  drawings   were  made  and  machines  built 

using  parts  of  a  14-inch 
Putnam  lathe,  mounting 
a  wheel  stand  as  above 
mentioned  and  adding  a 
feeding  mechanism  in- 
cluding a  reverse.  One 
of  these  early  machines 
is  still  in  use  in  the 
Brown  &  Sharpe  works, 
although  the  feed  mech- 
anism and  footstock 
have  been  removed.  It 
is  now  used  for  grinding 
the  faces  of  dies.  This 
machine  in  its  present 
form  is  shown  in  Fig.  1. 
It  bears  an  old  brass 
plate  stamped  "Grinding 
Machine  by  J.  R.  Brown 
&  Sharpe."  The  con- 
struction of  the  wheel 
stand  and  feed  mechan- 
ism of  this  machine  is 
shown  in  Fig.  2  and 
Fig.  6  reproduced  from 
the  original  draw- 
ings. 


:-:'r: 


I ,/  ■ 


fRAMC    AND    ARBOH    rOH     CHtNOINC     MACHINE. 

NOV  2  6  ■.:•  101,4  J  K  OKOWN  .<  SHAHI'E 


4 


I'W    2      Frame  and  Arbor  of  Wheel  Head  for  Original  OrlndlnB  Machine 


I'lga    3  and  1      Back-rent  and  Water  Spout  for  OrlnrtlnB  Maohlnt> 
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Fig,  5.    Dead  Center  Pulley  for  Grinding  Machine 

That  cylindrical  grinding  was  done  in  the  Brown  &  Sharpe 
works  at  an  earlier  date  than  that  of  these  drawings  is 
indicated  by  the  drawing  of  a  back-rest  dated  September 
22,    1862,    which    contains    the    essential    features    of    a    solid 


built  and  applied  at  the  Brown  &  Sharpe  works.  The  first  ma- 
chine was  sold  to  the  Leavitt  Sewing  Machine  Co.  of  Boston, 
Mass.,  in  July,  1865;  the  second  one  was  sold  to  Charles  Calle- 
faut,  Paris,  France,  and  included  apparatus  for  grinding  Devel 
cutters.  Several  of  these  machines  were  in  constant  use  in  the 
shops  of  J.  R.  Brown  &  Sharpe  on  the  sewing  machine 
parts,  but  work  kept  piling  up  ahead  of  them  and  could  not 
be  hurried  as  a  considerable  amount  of  time  and  a  high  de- 
gree of  skill  were  required  to  produce  work  of  a  sufficiently 
high  standard  on  such  machines.  There  were  also  many  kinds 
of  work  where  finishing  by  grinding  would  be  an  advantage, 
but  which  could  not  be  done  on  this  machine.  During  these 
years  Mr.  Brown  had  constantly  in  mind  the  need  of  build- 
ing a  machine  designed  from  the  floor  up  especially  for  grind- 
ing, and  he  considered  the  matter  to  such  good  purpose,  that 
in  1868  he  had  a  drawing  made  of  such  a  machine.  This 
drawing  shows  a  machine  containing  most  of  the  essential 
elements   of  the   universal   grinding   machine   of  to-day.     Un- 


FEED   SHIPPER    FOR    CRINDINC    MACHINE. 

Nf  25'.=    1864  J.R  8R0WN  i  SHARPE, 


back-rest  of  to-day.  This  is  shown 
in  Fig.  3.  A  spring  back-rest  was 
also  used  for  finishing  and  was  ap- 
plied by  having  a  spring  rod  extend- 
ing from  the  footstock,  this  rod 
carrying  leather  w-ashers  which 
pressed  against  the  work.  Skill  in 
adjusting  this  back-rest  was  re- 
quired to  prevent  chattering.  A 
dead  center  pulley,  an  important 
step  in  the  development  of  the  grind- 
ing art,  is  shown  in  Pig.  5,  repro- 
duced from  a  drawing  made  in  1864. 
Wet  grinding  was  done  on  these 
early  machines  by  using  a  wet 
sponge  held  by  hand  against  the 
work.  The  sparks  were  quenched  in 
a  dish  of  water  placed  below  the 
work.  Later  a  supply  of  water  was 
provided  through  a  nozzle  shown  in 
a  drawing  dated  December  22.  1866, 
Fig.  4. 

During  the  next  few  years  about 
thirty  of  these  machines  were  built 
and  sold,  the  same  plan  being  fol- 
lowed of  using  Putnam  lathes,  partb 
dismantled.  These  were  bought 
ready  to  apply  the  parts  which  were 


Fig    6,     Feed  Shipper  for  Original  Grinding  Machine 


Fig,  7.    Part  of  Mutilated  Drawing  of  Grinding  Machine  made  in  1868 
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fortunately  it  is  made  with  the  fine  lines  which,  in  those 
(lays,  were  considered  the  marks  of  an  expert  draftsman,  and 
the  drawing  is  also  much  the  worse  tor  wear.  Its  historic 
interest  is  such,  however,  that  parts  of  it  are  here  shown  in 
Figs.  7  and  8.  This  machine  has  the  same  wheel  stand  as  that 
of  the  earlier  grinding  lathe  shown  in  Fig.  2,  but  instead 
of  having  the  wheel  travel,  there  is  a  sliding  table  carrying  a 
swivel  table  on  which  are  mounted  the  headstock  and  foot- 
stock,  the  headstock  also  being  arranged  to  swivel.  This 
drawing  did  not,  however,  show  a  machine  having  a  swivel 
wlieel   stand. 

As  far  as  known,  none  of  these  machines  were  built  at  this 
time  on  account  of  pressure  of  other  matters,  but  in  1S74  work- 
ing   drawings    were    made    for    a    machine    which    included    a 


ley,  published  In  ISTG,  is  shown  a  cut  of  this  first  universal 
grinding  machine,  which  is  here  reproduced  in  Fig.  12.  The 
comments  of  the  author  may  be  of  interest  as  showing  an 
appreciation  of  the  trend  of  the  times  and  as  something  of  a 
l)rophecy.     He  says  of  the  Brown  &  Sharpe  exhibit; 

"The  superior  class  of  tools  here  represented  are  of  a 
character  fitted  to  elevate  the  standard  of  workmanship  in 
connection  with  machine  shop  manipulation.  Accurate  tools 
like  these  produce  accurat.-  and  interchangeable  work,  cheap- 
ening production  and  at  the  same  lime  giving  that  per- 
f<'Ction  which  is  becoming  more  and  more  indispensable  in 
the  sharp  competition  attending  the  manufacture  of  ma- 
chinery. The  machines  themselves  illustrate  this  in  their 
line  workmanship  and  finish,  and  in  the  nice  adaptability  of 
their  motion  and  parts  to  produce  the  required  work." 


Fig.  8.    Another  Part  of  Mutilated  Drawing  of  Grinding  Machine  made  in  1863 


Fig.  9.     "The  Baby  Grinder' 


swiveling  wheel  stand  as  well  as  other  features  of  improved 
construction.  One  of  the  drawings  of  this  machine  is  shown 
in  Fig.  10.  This  drawing  shows  stops  on  the  cross-feed  hand- 
wheel,  a  feature  which  had  been  previously  used  on  the  earlier 
grinding  lathe,  but  of  which  no  record  could  be  found.  The 
machine  shown  in  Fig.  10  also  indicates  some  attempt  at  pro- 
viding for  carrying  off  the  water  used  in  grinding.  An  in- 
teresting feature  of  the  wheel  spindle  of  this  machine  shown 
in  Fig.  11  is  that  its  bearings  and 
boxes  being  of  hardened  steel  and 
having  double  tapers  would  seem 
to  require  the  use  of  a  universal 
grinding  machine  to  produce  them. 
It  would  be  an  interesting  bit  of 
history  to  know  just  how  the  first 
ones  were  produced.  It  is  hard  for 
us  in  these  days  to  appreciate  just 
what  our  ancestors  had  to  contend 
with  in  obtaining  results  without 
the  machines  and  tools  which  we 
consider  essential  to-day.  One  of 
the  machines  of  this  design  was 
sold  to  E.  Comely,  Paris,  France, 
on  January  3,  1876.  This,  however, 
was  not  the  first  machine  built,  the 
first  machine  being  reserved  to  be 
exhibited  at  the  Centennial  Exposi- 
tion in  1876.  It  was  sold  at  the 
close  of  the  exposition  to  M.  M. 
Heilman-Ducommun  &  Steinlen, 
Mulhouse,  Alsace,  Germany.  The 
first  machine  sold  in  America  was 
to  the  Whitehill  Mfg.  Co.,  of  New 
York  City,  the  following  year. 

The  judges  at  the  Centennial  Exposition,  in  commenting  on 
the  Brown  &  Sharpe  exhibit,  after  speaking  of  the  machines 
in  general  which  they  said  "are  characterized  by  great  neat- 
ness of  design  and  excellence  of  execution,"  continued:  "Their 
universal  grinder  is  an  exceedingly  substantial  and  well  stud- 
ied machine  whose  working  details  are  excei)tionalIy  well 
maiuigcd  for  facilitating  the  work  it  is  to  perform." 

In   11  lilstoTV   <ii   111!'  Ci'Tilcuiiial   lOxpo-iitlmi   liy   Tliomas   Hcnt- 


On  the  death  of  Mr.  Brown  in  1876,  application  was  made 
by  his  executors  for  a  patent  on  the  universal  grinding  ma- 
chine, and  it  was  issued  on  February  27,  1877.  Figs.  1,  3  and 
4  of  this  patent  are  here  reproduced  as  Figs.  13  and  14,  and 
give  a  fair  idea  of  the  mechanism  of  the  machine  as  it  existed 
at  that  date.  It  will  be  noticed  that  these  patent  office  draw- 
ings show  a  njachine  for  form  grinding,  in  addition  to  the 
ordinary  features  of  a  universal  machine.     A  smaller  machine 


'^is'  r  ''j-L-sTMP^Low'^^-^^  1^ 


.vuchiKii-u.y-y- 


Fig.  10.    Part  of  Drawing  made  in  187-1  of  Grinding  Machine  with  S\\-ivt'ling  Wliecl  Stand 

was  designed  a  few  years  later,  which  is  shown  in  Fig.  9. 
This  was  known  for  many  years  In  the  shop  as  the  "Baby 
Grinder,"  a  name  which  still  persists  among  older  employes. 

While  the  development  of  the  grinder  art  since  the  Centen- 
nial Ex|)osition  lias  brought  out  many  improvements  and  re- 
finements, the  essential  principles  of  the  universal  grinding 
machine  are  found  in  the  niacliincs  here  described,  and  aro 
as  Mr.  Brown  left  them  at  llif  lime  iil'  his  death  In  1S7G. 
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MACHINE  SHOP  FLOORS 

The  question  of  what  kind  of  floor  to  put  into  a  new  machine 
shop  has  become  a  rather  vexing  one  of  late,  because  the  ris- 
ing cost  of  lumber  has  made  the  wood  floor  an  expensive  mat- 
ter, while  the  granolithic  and  other  artificial  surfaces  that 
have  come  into  use  have  often  proved  disappointing  in  wearing 
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Fig-  ]!■     Details  of  Wheel  Stand  of  Grinding  Machine  designed  in  1874 

qualities,  although  at  the  same  time  they  are  cheaper  than  the 
wood  floor.  This  whole  question  is  thoroughly  discussed  in  a 
pamphlet  called  "Wearing  Surfaces  for  Factory  Floors,"  in 
which  the  Aberthaw  Construction  Co.,  of  Boston,  reports  the 
results  of  its  investigation  into  the  experience  with  different 


Fig,  12.     The  First  Universal  Grinding  Machine,  exhibited  at  the 
Centennial  Exposition  in  18*76 

floor  surfaces  of  a  large  number  of  machine  shops  and  factories. 
Discussing  the  general  principles  of  cost  and  construction 
of  the  two  types  of  floor  surface  in  fireproof  buildings,  the 
Aberthaw  Co.  says  that  the  granolithic  finish  has  the  advantage 
in  the  points  of  first  cost  of  the  surface  itself  and  in  cost  of  the 
■whole  structure.     It  points   out  that  the   wood   floor  laid   on 
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Fig.  13.    Patent  No.  187.770  granted  to  Estate  of  J.  R.  Brown  for  the 
Universal  Grinding  Machine 

concrete  floor  slabs  is  a  dead  weight  on  the  supporting  struc- 
ture, and  necessitates  an  increase  in  thickness  of  floor  slabs. 
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size  ami  muiiber  of  leinforring  nu'inbi'i-s,  and  also  of  support- 
ing pillars.  In  contrast,  the  Kranolithio  tlnish,  if  it  is  laid  as  it 
should  bo  bel'oro  the  concrete  of  the  tloor  shib  has  become  dry, 
forms  an  integral  part  of  the  floor  slab  and  takes  part  of  tbo 
compression  strains.  In  other  words,  the  granolithic  finish 
laid  on  the  green  floor  slab  is  not  a  dead  weight  like  the  wood 
floor,  but  is  an  actual  strengthening  of  the  floor  slab.  This 
means  thinner  slabs,  lighter  supports,  and  a  general  lower 
cost  per  cubic  foot  for  the  whole  building. 

In  nuiking  its  investiKation  the  company  put  two  iiuestions 
to  a  large  number  of  factories  of  various  sorts;  machine  shops, 
engineers  and  architects  in  the  northern  and  eastern  part  of 
the  country,  these  questions  being  the  following: 

1.  b'rom  your  experience,  do  you  believe  that  a  granolithic 
or  other  masonry  surface  is  actually  bad  for  the  operatives, 
and  if  so,  why? 

2.  What  objections  do  you  know  to  granolithic  finish  that 
would  make  it  advisable  to  incur  greater  expense  for  some 
other  wearing  surfaces? 

Machine  shops  returned  68  per  cent  of  the  whole  number  of 
118  replies.  Of  these  machine  shops,  27  per  cent  had  had  no 
experience  with  granolithic  floors;  25  per  cent  recommended 
granolithic  floors  both  in  regard  to  the  health  of  operatives  and 
to  the  wearing  qualities  of  the  surface;  48  per  cent  offered 
more  or  less  unfavorable  criticism  as  to  the  wearing  qualities 
or  the  effects  on  operatives  from  a  granolithic  surface. 

The  first  question  is  disposed  of  in  this  report  by  the  frank 
admission  that  where  operatives  have  to  stand  still  in  one 
place  on  granolithic  floor,  they  are  likely  to  suffer  somewhat 
from  soreness  of  the  feet  and  lameness  of  the  legs,  owing  to 
the  fact  that  concrete  is  a  good  conductor  of  heat  and  there- 
fore chills  the  legs  of  operatives  who  stand  still  upon  it.  The 
two  remedies  suggested  for  this  condition  are:  First,  movable 
gratings  of  wood  or  other  non-conducting  material  for  work- 
men who  have  to  stand  still,  as  at  a  bench  or  lathe;  second, 
the  heating  of  concrete  floors  by  running  through  the  floor 
slab  hot  air  ducts  or  steam  pipes  so  that  the  floor  slab  shall 
be  a  radiating  surface  for  the  warming  of  the  whole  building. 
This  system  has  been  tried  out  with  remarkable  success  in 
the  plant  of  the  Morse  Chain  Co.,  at  Ithaca,  N.  Y. 

In  regard  to  the  wearing  qualities  of  granolithic  floors,  the 
company  declares  that  the  granolithic  surface,  if  laid  accord- 
ing to  correct  principles  and  with  thoroughgoing,  careful  work- 
manship, will  be  free  from  dust  and  will  give  more  and  bet- 
ter service  for  general  factory  purposes  than  any  other  wear- 
ing surface.  A  set  of  specifications  showing  its  own  practice 
gives  the  details  of  what  it  considers  correct  theory  and  good 
workmanship.  The  granolithic  surface,  improperly  con- 
structed, the  report  says,  is  certain  to  fail — to  be  dusty,  to 
crack  abundantly,  to  chip  under  blows,  and  to  wear  away 
under  trucking.  A  good  deal  of  emphasis  is  put  on  the  mat- 
ter of  wear  by  trucking.  No  masonry  surface  can  long  with- 
stand the  wear  of  heavy  trucking  when  trucks  are  fitted  with 
flat,  sharp-edged,  iron  wheels.  For  such  service  a  special  de- 
sign of  steel  plate  embedded  in  the  soft  concrete,  or  the 
use  of  embedded  racks  made  of  small  flat  bars  separated  by 
thick  washers  and  bolted  together,  are  recommended. 

The  report  is  not,  however,  a  partisan  tract  which  attempts 
to  give  all  credit  to  granolithic  surface  and  none  to  others. 
On  the  contrary,  it  explicitly  states  that  under  many  condi- 
tions the  wood  top  floor  is  preferable  to  granolithic  finish. 
One  situation  of  this  sort  is  that  in  which  the  conditions  re- 
quired for  the  construction  of  a  perfect  granolithic  surface, 
cannot  be  obtained.  If  the  granolithic  surface  cannot  be  made 
properly,  it  will  be  unsatisfactory,  and  it  is  better  to  lay  a 
wood  floor  than  to  lay  a  defective  granolithic  surface.  Some 
special  manufacturing  conditions  also  nmke  the  wood  surface 
preferable  even  at  higher  cost,  as  for  instance,  when  the 
manufactured  product  is  very  delicate  and  would  be  injured 
or  destroyed  if  dropped  upon  a  masonry  surface.  Several  spec- 
ifications are  given  in  the  report  showing  the  practice  of 
certain  prominent  engineers  in  the  laying  of  wood  top  floors 
on  cement  base  and  on  a  tar  concrete  ba.ae. 

*     *     * 
Don't  forget,  when  working  around  punch  presses,  that  you 
need  all  your  flngers,  and  that  they  will  never  grow  out  again; 
neither  are  there  any  more  in  stock. 


THE  DESIGN  OP  FLAT  SPIRAL  SPRINGS* 

By  L.  J.  BUTZOWt 

The  calculation  and  design  of  helical  and  elliptic  springs 
has  recently  been  treated  in  MAciiiNKitY;  but  little  has  been 
published  on  the  design  of  flat  spiral  springs.  The  following 
is  an  exposition  of  the  principles  entering  into  the  calcula- 
tion of  this  class  of  springs,  and  the  most  important  equa- 
tions have  been  deduced  so  that  the  reader  who  has  little 
time  for  mathematics  can  obtain  an  idea  of  the  subject  and 
the  use  of  these  equations  merely  by  studying  the  sample  cal- 
culation given  in  the  latter  part  of  the  article.  The  discus- 
sion on  the  energy  of  flat  springs  is  applicable  in  particular  to 
large  springs  which  dissipate  an  appreciable  portion  of  the 
stored  energy  through  friction  between  consecutive  convolu- 
tions. 

In  the  following,  let 

r  =:  radius  of  case,  P^ig.  1, 
h  ^radius  of  hub.  Fig.  1, 
o  =  inside  radius  of  unwound  spring,  Fig.  2, 
6  =:  outside  radius  of  wound  spring.  Fig.  3, 
t  =  thickness, 
L  =  length, 
T^  =  number  of  turns  in  the  unwound  spring, 
T  „,  =:  number  of  turns  in  the  wound  spring, 

T  =z  number  of  turns  to  wind  spring. 
The  number  of  turns  to  wind   the  spring  is   equal   to  the 
difference  between  the  number  of  turns  in  the  wound  spring 
and  the  number  of  turns  in  the  unwound  spring. 

r=  T,,—  T„  (1) 

From  the  figures  it  is  seen  that 

6  —  h  1 o 

T„.  = and  T„  = ■ 


t 
Substituting,  we  have 


T  =  - 


b  —  h  —  (r  —  a) 


t 
From  the  figures  it  is  also  seen  that 


(2) 


Trr-  =  ttO^  -f  Lt,  or 


..j: 


Lt 


Also 


wb'  =  TTh' 


Lt,  or  6  : 


I  Lt 

Substituting  for  a  and  6  in  equation  (2),  we  have, 
1/     I  LT  I  LV  \ 


(3) 


which  gives  the  number  of  turns  which  may  be  obtained  from 
a  spring  of  given  thickness  t  and  length  L  when  placed  in  a 
case  of  radius  r  and  wound  on  a  hub  of  radius  h. 

The  principal  interest  in  equation  (3)  relates  to  the  con- 
ditions which  will  give  the  maximum  number  of  turns.  By 
means  of  calculus  we  can  find  that  T  becomes  a  maximum 
when 

I  Lt  I  Lf 


This  equation,  however,  is  simply  a  =  6,  and  hence,  the 
number  of  turns  is  greatest  when  the  inside  radius  of  the  un- 
wound spring  is  equal  to  the  outside  radius  of  the  wound 
spring.  The  spring,  in  other  words,  should  fill  just  half  of 
the  area  provided. 

Solving  equation  (4)  for  L,  we  have, 

1  TV 

L  =  —  X  —  (/•=■  — ft')  (5) 

2  t 

which  gives  the  relation  for  best  proportions. 
Substituting  for  L  in  equation  (3) 


•  For  additional  informntlon  rolatlns  to  the  doslRn  nnd  cnlonlnlloii 
of  springs,  sec  .Maciunkiiv.  .laminry.  1!)10.  oiiKlneiMliiK  ptlllloii  :  "Tho 
Design  of  .\iUumolille  SiH'liiKS,"  nnil  llie  arlii'U's  IIuto  n-fei-r.Hl  to. 
See  also  MACliiNisui's  Kelrii'iico  Scries  No.  .^s.  "llelloal  anil  lOlllptk" 
Springs." 

t  Address :    riT.'iS   Lowe   Ave.,   ClilcnRo,    III. 
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Ti^H (r'  —  h-)  —  (;•■ 

2 


h)\ 


2  (r=  +  h-)  —  (r  +  7i) 


(6) 


which  gives  the  maximum  number  of  turns  available  with  a 
given  case,  hub,  and  thickness  of  spring. 

The  above  formula,  when  correctly  applied,  gives  reasonably 


Figr.  2 


Fig.  3 


accurate  results.  In  the  calculations,  the  thickness  of  the  spring 
should  be  assumed  to  be  a  little  greater  than  the  micrometer 
measurement,  to  allow  for  the  small  spaces  existing  between 
adjacent  coils.  The  radius  h  should  be  taken  large  enough 
not  only  for  the  hub,  but  also  for  the  spring  fastening. 
The  radius  r  must  be  taken  a  little  smaller  than  the  radius 
of  the  case  to  make  up  for  the  connection  of  the  spring  at  its 
outside  end. 

Relation  between  Torque  and  Number  of  Turns 

The  next  step  is  to  obtain  the  relation  between  torque  and 
number  of  turns.  A  number  of  springs  have  been  tested  by 
measuring  the  torque  developed  at  each  turn  of  the  hub 
throughout  the  process  of  winding  and  unwinding  the  spring. 
These  data  were  then  plotted  and  a  smooth  curve  drawn 
through  the  points.     A  sample  curve  is  shown  in  Fig.  4. 

Logarithms  of  the  abscissas  and  ordinates  of  a  number  of 
points  were  taken  from  the  descending  (lower)  part  of  each 
curve,  and  plotted  out  as  shown  in  Fig.  5.  Straight  lines 
were  then  drawn  through  the  points.  The  inclination  or  angle 
of  these  lines  is  such  that  the  tangent  of  the  angle  with  the 
horizontal  base  line  is  2/3.   If  this  is  assumed  to  be  correct,  the 
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Fig.  4.    Diagram  showing  Plotted  Relation  of  Torque  to  Number  of 
Turns  in  a  Given  Spring 

torque,  while  unwinding,  may  be  expressed  by  the  product  of 
a  constant  times  the  2/3  power  of  the  number  of  turns.  The 
lines  would  probably  agree  more  closely  with  the  points  if 
drawn  at  a  somewhat  smaller  angle,  but  the  lines  as  drawn 
provide  for  a  simple  mathematical  expression  and  serve  the 
purpose  very  well.  A  greater  torque  is  required  when  wind- 
ing the  spring,  due  to  the  friction.  When  rapidly  unwinding, 
a  spring  will  not  produce  as  great  a  torque  as  indicated  by  the 
diagrams,  which  merely  show  the  torque  that  might  be  ex- 


pected from  the  spring  if  it  were  stopped  at  any  point  while 
unwinding;  but  the  diagrams  and  the  equations  in  the  follow- 
ing are  of  value  for  making  comparisons. 

The  constant  required  depends  upon  the  dimensions  of  the 
spring  and  the  material  and  method  of  treatment.  The  effect 
of  varying  the  thickness  of  the  spring  is  to  vary  the  torque  at 
any  given  position  by  approximately  the  cube  of  the  thick- 
ness, and  to  reduce  the  number  of  turns  as  shown  by  the 
formula  already  given.  Varying  the  diameter  of  the  hub  and 
the  length  of  the  spring  with  small  hubs  and  long  springs 
principally  affects  the  available  number  of  turns.  The  rela- 
tion between  turns  and  length  for  a  given  hub  and  case  is 
shown  in  Fig.  6. 

In  Merriman's  "Mechanics  of  Materials"  the  following 
formula  may  be  found: 

S       E 

C       R 

where  S  =  maximum  fiber  stress, 

C  =  distance  from  neutral  axis  to  remotest  fibers, 

R  =  radius  of  curvature, 

£  =  coefficient  of  elasticity. 
Then,  for  a  spring  tempered  flat,  it  is  evident  that  the  part 
next  to  the  hub  will  be  subjected  to  the  greatest  stress.     The 
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Diagram  showing  Method  of  obtaining  Formula  giving  Relation 
between  Torque  and  Number  of  Turns 


radius  of  curvature  at  any  given  point  on  the  spring  very 
closely  approximates  Its  distance  d  from  the  center  of  the  hub. 
Then  the  above  formula  may  be  written 

.s-       E 

c      a 

This  gives  a  method  for  finding  the  radius  of  the  hub.  This 
radius  should  not  be  so  small  as  to  cause  the  fiber  stress  to 
pass  beyond  the  elastic  limit  except  when  necessary  to 
meet  commercial  conditions.  In  many  cases,  where  the 
space  is  limited,  it  would  be  advantageous  to  temper  the  entire 
spring,  or  at  least  the  inside  end  of  it,  on  a  psiral  curve,  and  in 
that  way  allow  for  a  small  hub  and  still  keep  the  stress  within 
working  limits.  If  the  entire  spring  is  formed  to  a  curve 
when  tempered,  it  should  be  so  proportioned  as  to  give  a  con- 
stant uniform  stress  throughout  the  spring  when  fully  wound. 
It  is  evident,  however,  that  this  would  materially  increase  the 
cost  of  production. 

Assume  P  =  it  T*'  where  P  =  torque,  and  K  =  constant. 
Let  E  ;=  energy   in   foot-pounds.     Then  by   the   methods  of 
calculus 
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E: 


6irKTs 


Width  =  - 


95 


:  3.5  inrhos,  about. 


vliirli  Bivos  the  relation  between  niuul)or  of  turns  and  avail- 
able energy  at  slow  speed  for  a  given  spring.  This  energy  is 
equal  to  a  constant  times  the  cube  root  of  the  fifth  power  ot 
the  number  of  turns. 

The  amount  of  energy  which  may  be  stored  in  a  given 
spring  is  approximately  proportional  to  its  weight,  and  is 
equal  to  about  60  foot-pounds  per  pound  of  spring.  A  relative- 
ly thick  spring  of  few  turns  will  store  no  more  energy  than 
a  thin  spring  of  many  turns,  provided  the  weights  are  equal. 
On  account  of  this  it  is  also  evident  that  the  torque  may  be 
Increased  without  changing  the  number  of  turns,  by  merely 
increasing  the  width  of  the  spring.  If  the  torque  is  sufficient, 
but  a  greater  number  of  turns  is  required,  the  spring  should  be 
lengthened.  Should  it  be  found  that  a  smaller  torque  with  a 
given  number  of  turns,  or  fewer  turns  with  the  given  torque 
is  sufficient,  then  material  may  be  saved  by  reducing  the 
weight  of  the  spring  even  if  the  same  case  is  used.  When 
it  is  found  that  the  capacity  of  the  spring  is  adequate  but 
that  its  torque  and  turns  are  not  correctly  proportioned,  the 
difficulty  may  be  adjusted  by  varying  the  length  and  cross-sec- 
tion, keeping  the  weight  constant. 

As  a  practical  example  suppose  that  a  maximum  available 
torque  of  50  pounds  is  required  from  a  spring  having  30  turns. 
Assume  that  the  spring  is  tempered  flat. 

Torque  =  ir7'^ 

50  =  £7  30*   =h.   X  f  ~3(?  —  K  X  9.65 
50 


: =  5.2 

9.65 

6irA'2^ 


Energy  =  - 


67r  X  5.2  X  f   30' 


-  ^  5680  foot-pounds 


5  5 

Assume  60  foot-pounds  per  pound  of  spring.     Then, 

5680 

Weight  = =  95  pounds. 

60 

Assume    radius   of   hub   =^  3    inches,    maximum    stress   = 

200,000  pounds,  and  E  =  30,000,000.     Then 

,S       E 

G       R 

3  X  200,000 

C  = =  0.02 

30.000,000 

f  =  0.04 
Allow  0.042  thickness,  for  non-uniformity  of  spring. 


100 
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LENGTH, PER  CENT  Mtulihtcri/.S'.r. 

Pig.  6.     Diagram  of  Relation  between  Number  of  Turns  and  Length 
of  Flat  Spring 

Prom  formula  (6)  wo  have,  when  T  =  30,  and  t  =  0.042: 
1 

30  = [  V 2  I>H^^  —  (>•  +  3)  1 

0.042 

r  =  8.54  inches,  or  diameter  =  17.08,  or  about  17V6  inches. 
From  formula  (5) 

1  7r 

L  =  —X (8.54^  —  3=)    =   2391    inches,    or   200    feet. 

2  0.042 

nearly. 


0.283  X  2391  X  0.040 
Hence,  size  ot  spring  equals  0.04   inch    X    3 1/2   inch    >'    200 
feet;     inside    diameter    of    case    inside    of    spring    faslfiiing, 
171s   inche.s;    diameter  of  hub  outside  of  spring  fastening,   6 
inches. 

General  Remarks 

Springs  as  largo  as  the  one  just  calculated  are  used  in 
spring  motors.  These  motors  may  be  built  in  several  ways. 
Whin   the  external  diameter  is  limited,  a  good  method  is  to 


Fig.  7.     Method  of  Arranging  Springs  "in  Series"  where 
the  Space  is  Limited 

make  the  spring  in  sections  and  to  place  these  sections  on  a 
shaft  so  that  they  may  be  fastened  together.  This  may  be 
done  by  providing  the  inside  end  of  each  sectional  spring  with 
a  clip  as  shown  in  Fig.  7,  which  fits  into  a  notch  in  the  hub  of 
the  next  case.  Then  all  of  the  springs  may  be  wound  together 
and  all  will  unwind  together.  The  torque  produced  equals 
the  torque  of  one  spring,  but  the  number  of  turns  equals  the 
sum  of  the  number  of  turns  of  the  individual  springs.  One  of 
the  advantages  of  this  method  is  that  if  one  spring  breaks,  it 
can  be  replaced  at  a  lower  cost  than  could  a  large  spring  that 
took  the  place  of  all  the  individual  springs.  The  calculations 
previously  given  may  be  applied  to  this  construction  as  well, 
by  assuming  that  each  sectional  spring  stores  its  relative  por- 
tion of  the  required  energy. 


SAFETY  OF  TRAVEL  ON  THE  PENNSYLVANIA  SYSTEM 

Figures  recently  compiled  by  the  Pennsylvania  Railroad  and 
its  subsidiary  lines  show  that  in  1908  and  1909  a  total  of 
299,762.658  passengers  were  carried  on  its  24.000  miles  of 
track,  and  only  one  passenger  out  of  this  number  was  killed 
as  a  result  of  a  train  wreck.  This  is  an  extremely  good  rec- 
ord, and  credit  should  be  given  to  the  management  of  the  rail- 
way system  to  whose  efforts  in  regard  to  car  equipment,  signal 
ing  systems,  discipline  and  training  of  employes  this  result  is 
due.  If  the  same  results  were  duplicated  on  other  American 
railways  there  would  be  only  about  three  passengers  (instead 
of  between  three  and  four  hundred)  killed  in  train  accidents 
yearly  in  the  whole  of  the  United  States.  During  the  same 
two  years  370  passengers  were  injured  in  train  wrecks.  This 
is  also  a  low  figure  compared  with  the  total  for  the  railways 
in  the  United  States.  In  fact,  the  number  of  passengers  in 
jured  in  proportion  to  the  number  of  passengers  carried  on  the 
Pennsylvania  lines  is  only  about  one-eighth  of  the  average 
number  injured  on  all  the  railways  in  the  United  States.  This 
record  of  the  Pennsylvania  Railroad  is  all  the  more  remark 
able  as  its  traffic  is  heavier  than  that  of  any  other  railroad 
in  the  country,  which  means  that  it  operates  more  trains  than 
any  other  railroad  and  hence  would  meet  with  more  opportuni 
ties  for  accidents.  The  number  of  passenger  collisions  was 
two  less  and  the  number  of  freight  collisions  15  less  in  1909 
than  in  1908.  while  the  number  of  freight  diMailments  was  69 
less  in  1909. 

As  compared  with  the  records  abroad,  the  Pennsylvania 
Railroad  holds  a  better  record,  even,  as  regards  the  small  num 
her  of  passengers  killed  than  the  German  state  railroad  sys 
ten),  noted  for  its  safety.  As  regards  the  number  of  passen 
gers  injured,  however,  several  of  the  European  systems  are 
still  ahiad  of  llii'   l'rmis>ivnuia  Railroad. 
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SHOP  HEATING  BY  DIRECT  RADIATION* 

By  CHAS.  L.  HUBBARDt 

While  it  is  probably  true  that  a  large  proportion  of  the 
shops  and  foundries  erected  at  the  present  time  are  equipped 
with  hot-blast  heating,  there  are  still  many  cases  where  for 
various  reasons  the  older  form  of  heating  by  direct  radiation 
seems  preferable  to  the  owners,  and  to  these  a  few  practical 
points  in  regard  to  the  proper  methods  of  installing  and  op- 
•erating  a  system  of  this  kind  may  be  of  considerable  value. 
For  example,  a  shop  may  be  heated  by  a  system  of  direct 
radiation,  which  originally  gave  satisfaction,  but  which,  ow- 
ing to  numerous  changes  and  extensions,  fails  to  operate 
properly.  Ihe  owner  may  feel  that  it  is  necessary  to  install 
an  entirely  new  system  of  heating,  when  perhaps  a  few 
changes  or  additions  may  make  the  old  one  as  good  as  new. 
Again,  an  addition  to  the  plant  may  be  in  progress  and  it  is 


Fig-  1.     Special  Vacuum  Pump  for  obtaining  Necessary  Suction 
in  an  Overloaded  System 

desired  to  extend  the  present  system  of  direct  heating  rather 
than  Install  a  hot-blast  apparatus  in  a  single  building.  The 
object  of  this  article  is  to  give  some  of  the  faults  of  direct 
heating  as  commonly  found  in  shops  and  factories,  together 
■with  suggestions  for  overcoming  them  entirely  or  In  part. 
Rules  to  be  observed  in  laying  out  and  installing  new  work 
will  also  be  given,  as  well  as  a  review  of  correct  methods  of 
extending  present  systems  to  include  new  buildings  or  addi- 
tions to  old  ones.     Some  of  the  points  to  be  considered  in  con- 
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plants  which  have  been  changed  and  enlarged  from  time  to 
time  are  small  pipes,  InsuflBcient  grading,  and  air  binding. 
The  system  may  have  worked  satisfactorily  in  the  beginning, 
when  doing  only  the  work  for  which  it  was  designed,  but 
numerous  additions  have  so  overloaded  the  supply  mains  and 
branches   that   the   pressure   is   considerably   reduced    in   the 


Fig  2  Metliod  of  Connecting  Vacuum  Pump,  used  continually,  to  ttie  Return- 
Fig.  3.  Metliod  of  Connecting  Vacuum  Pump,  when  used  only  at  intervals,  to 
the  Retuni 

necting  a  heating   system   with   a   power   plant   will   also  be 
touched  upon. 

Faults  of  Direct  Heating  Systems 
Among    the    most   common    causes    of    trouble    in    existing 
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Fig-  4.     Steam  E^jector  used  for  Cleaning  the   Pipes  and    Starting 
up  the  Circulation 

more  remote  parts  of  the  system.  In  addition  to  this,  the 
returns  are  flooded  by  the  increased  amount  of  condensation, 
and  the  result  is  poor  circulation  of  steam,  cold  pipes,  and 
water-hammer. 

Matters  are  made  worse  from  the  fact  that  there  are  usual- 
ly no  basements  in  which  to  carry  sealed  or  wet  returns; 
hence  it  is  necessary  to  rely  on  drainage  through  dry  returns, 
which  are  much  more  likely  to  give  trouble  than  when  the 
mains  are  sealed.  Both  supply  pipes  and  overhead  returns  in 
extended  systems  are  likely  in  time  to  sag  and  form  pockets 
for  the  accumulation   of   condensation.     This   results    in   the 


*  For  further  information  on  this  and  kindred  subiects,  see  M.^cnis- 
ERY,  Nov(?mber.  1909  :  "Heatins  and  Ventilating  Offices  in  Shops  and 
Factories."  and  previous  articles  there  referred  to. 

t  Address  ;     283  Central  St.,  .Vuburndale.  Mass. 
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Fig-  5-     Method  of  Connecting  the  Ejector  with  the  Return  Main-    Pig.  6-    E;jector 
connected  with  a  Branch  having  Defective  Circulation 

holding  back  of  air  in  certain  parts  of  the  piping  and  coils, 
and  causes  poor  circulation  and  water-hammer. 

About  the  only  way  to  deal  with  a  situation  of  this  kind 
is  to  first  re-grade  the  piping  wherever  it  is  found  necessary 
to  give  the  required  pitch  in  the  right  direction,  and  then  at- 
tach some  form  of  suction  to  the  end  of  the  main  return.  If 
the  system  of  piping  is  quite  extensive  and  in  bad  con<!ition, 
it  may  be  best  to  place  the  matter  in  the  hands  of  some  engi- 
neering concern  makuig  a  specialty  of  vacuum  systems  for  the 
return  of  condensation.  There  are  many  cases,  however, 
where  the  necessary  results  can  be  secured  by  hoiiip-made 
methods,  or  by  means  within  the  reach  of  any  good  steam 
fitter. 

The  necessary  suction  is  best  obtained  by  attaching  a  spe- 
cial vacuum  pump  to  the  main  return.  Pumps  for  this  par- 
ticular purpose  can  be  obtained  from  the  best  manufacturers, 
and  one  of  well-known  make  is  shown  in  Fig.  1.  The  con- 
densation from  heating  systems  of  this  kind  is  usually  trapped 
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Thermostatic  Valve  used  in  Connection 
^vith  a  Vacuum  Pump 


into  a  vonted  receiver,  from  wliich  it  is  automatically  pumped 
back  to  the  boilers.  In  attaching  a  vacuuiu  pump  to  the  re- 
turn, the  connections  may  bo  made  as  shown  in  Fig.  2,  when 
it  is  intended  to  use  the  pump  all  the  time,  or  as  shown 
in  Fig.  3,  when  it  is  desired  to  retain  the  trap  and  use  the 
pump  simply  lor  clearing  the  system  of  air  in  the  morning 
when  first  warming  up,  or  at  intervals  during  the  day  when 
the    circulation    becomes    sluggish.       There    are    many    cases 

where  tlie  system 
will  work  satisfac- 
torily after  the 
pipes  and  coils 
are  once  cleared  of 
air,  and  steam  cir- 
culation establish- 
ed. Operating  the 
vacuum  pump  for  a 
short  time  in  the 
morning  is  often 
all  that  is  neces- 
sary. 

Sometimes  an  or- 
dinary steam  ejec- 
tor connected  Into 
the  return  is  all 
that  is  necessary  to 
clear  the  pipes  and 
start  up  the  circu- 
lation. Such  a  de- 
vice 's  shown  in 
Fig  4,  and  the 
method  of  con- 
necting it  into 
the  return  main, 
in  Fig.  5.  Some- 
times defective  circulation  may  be  confined  to  one  particular 
building  or  section  of  the  heating  plant.  In  this  case  all  that 
is  necessary  may  be  to  connect  an  ejector  into  this  particular 
branch,  and  exhaust  the  air  and  water  once  or  twice  a  day 
as  may  be  required.  If  this  branch  connects  with  the  main 
return  at  some  distance  from  the  receiving  tank,  the  exhaust 
may  be  blown  outboard,  as  it  will  be  operated  only  for  a  short 
time  and  the  waste  will  be  small.  Connections  for  the  ar- 
rangement above  described  are  shown  in  Fig.  6.  Whenever 
ejectors  are  used  in  this  way  it  is  necessary  to  have  steam  at 
a  higher  pressure  for  operating  them. 

The  principal  feature  in  the  patented  vacuum  systems  is 
the  automatic  valve  placed  at  the  return  end  of  the  coil  or 
radiator  which  opens  only  to  allow  the  passage  of  air  and 
water,  and  closes  in  the  presence  of  steam.  If  the  ordinary 
radiator  valve  is  used  and  left  wide  open,  there  will  be  short- 
circuiting  through 
the  nearer  coils 
and  radiators, 
while  very  little,  if 
any,  vacuum  will 
be  formed  in  the 
returns  and  coils 
more  remote  from 
the   pump. 

When  the  plant 
is  not  too  large 
very  good  results 
may  be  obtained  by 
throttling  the  re- 
turn valves,  leav- 
ing an  opening  just 
sufficient  to  care 
for  the  condensa- 
tion under  the 
slight  vacuum 
formed  in  the  returns.  When  this  is  done,  the  radiators 
and  coils  should  be  inspected  at  frequent  intervals  to 
make  sure  that  the  throttled  valves  do  not  become  clogged. 
If  this  occurs,  they  should  be  opened  wide  and  the  steam  and 
water  allowed  to  blow  through  for  a  short  time,  which  will 
usually  serve  to  clear  them.     Somotinies  it   is  not  necessary 
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A  Good  Method  of  Placing  the 
Heating  Colls 


to  thiottle  the  valve  on  each  coil  and  radiator,  but  they  can  be 
grouped  together  and  a  throttle  valve  placed  in  the  branch  re- 
turn from  each  group.  Special  thermostatic  traps  or  valves 
are  now  on  the  market  which  can  be  used  on  the  return  end 
of  the  radiators  and  coils  in  connection  with  a  vacuum  pump  if 
so  desired,  such  a  trap  being  shown  in  Fig.  7.  These  open  auto- 
matically to  allow  the  passage  of  air  and  water  from  the  coll. 

Throttling  and  automatic  return  valves  must  only  be  used 
when  the  vacuum  pump  is  to  be  operated  continuously,  as 
otherwise  the  coils  would  not  drain  properly  when  returning  by 
gravity  without  a  vacuum. 

There  are  several  types  of  patented  vacuum  systems  in  use, 
some  operating  by  exhausting  the  air  from  the  radiators 
through  special  air-valves,  while  the  condensation  flows  to  the 
receiving  tank  by  gravity  in  the  usual  manner.  In  others  the 
vacuum  is  attached  to  the  return  main  in  a  manner  similar 
to  the  method  already  described,  no  air  valves  being  used. 
The  latter  arrangement  is  preferable  for  the  class  of  build- 
ings under  consideration,  as  it  overcomes  the  effect  of  im- 
proper grading  of  the  return  pipes  to  a  considerable  extent, 
and  also  makes  it  possible  to  work  with  less  distance  between 
the  heating  coils  and  the  return  mains. 

Design  of  a  New  System 

Let  us  next  take  up  some  of  the  points  to  be  considered 
in  the  design  of  a  new  system.     We  will  assume  that  it  is  to 


Figs.  9.  10  and  11,     Branch  Coll,  Miter  Coil  and  Return  Bend  or  Trombone  Coil 

operate  by  gravity  without  the  use  of  a  vacuum  pump,  it  being 
a  simple  matter  to  add  this  accessory  should  the  plant  out- 
grow the  gravity  method  for  the  return  of  condensation.  The 
first  step  in  the  design  of  a  new  system  is  to  compute  the 
amount  of  heating  surface.  For  ordinary  conditions,  with 
low-pressure  steam,  there  should  be  about  one  square  foot  of 
heating  surface  for  each  10  square  feet  of  wall  surface,  and 
the  same  amount  for  each  4  square  feet  of  glass  surface.  If 
the  building  is  in  an  especially  exposed  location  or  not  espe- 
cially well  built,  use  the  constants  8  and  3  in  place  of  10  and 
4.  For  one-story  buildings  and  upper  floors  having  an  ex- 
posed roof  surface  without  attic  space  beneath  it,  count  the 
roof  the  same  as  wall.  The  square  feet  of  heating  surface  can 
be  reduced  to  linear  feet  of  pipe  by  the  following: 


Square  feet  of  surface 
niuUtplicd  liy 

3 

2.3 

2 


Linear  foot  of 

1-     inch  pipe 

I'.'i-inch  pipe 

[  IVi-lnch  pipe 
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The  next  point  to  be  considered  is  the  form  and  location 
of  the  radiating  surface.  For  shops  and  similar  rooms,  cir- 
culation coils  of  1%-inch  pipe  are  most  commonly  used. 
These  are  best  placed  along  the  walls  beneath  the  windows, 
but  if  for  any  reason  this  cannot  be  done,  they  may  be  sus- 
pended on  the  side  at  a  height  of  8  or  9  feet  above  the  floor. 
This  height,  again,  is  governed  to  some  extent  by  the  position 
of  shafting,  cranes,  etc.,  and  must  be  located  to  suit  the 
actual  conditions  in  each  particular  ease.  An  ideal  way  to 
place  the  coils,  from  a  heating  standpoint,  is  shown  in  Fig.  8. 
By  setting  the  bench  out  about  3  inches  from  the  wall  the 
warm  air  from  the  coil  rises  in  front  of  the  windows  where 
it  is  most  needed. 

If  there  is  no  basement  in  which  to  carry  the  return  pipes, 
there  is  sometimes  difficulty  in  using  this  arrangement,  for 
if  they  are  carried  above  the  floor  it  is  likely  to  bring  them 
too  close  to  the  bottom  of  the  coils.  If  the  supply  pipes  are 
of  good  size  so  as  to  keep  up  the  pressure,  the  return  may 
run  within  IS  inches  of  the  lowest  pipe  of  the  coil;  but  for 
ordinary  conditions  24  inches  is  better.  If  the  vacuum  sys- 
tem is  used,  the  return  may  be  carried  much  closer  to  the 
coil.     Sometimes  suflicient  space  may  be   obtained  by  carry- 
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Figs.  12  and  13.     Supply  and  Return  Ends  of  Branch  Coil  with  Different  Methods 
of  Steam  Supply,  and  Corresponding  Positions  of  Air  Valve 

Ing  the  return  in  a  trench.  In  other  cases  there  may  be 
enough  room  to  carry  the  returns  beneath  the  floor;  but  in 
case  this  is  done,  they  should  be  thoroughly  protected  against 
freezing. 

Common  forms  of  heating  coils  are  shown  in  Figs.  9,  10, 
and  11.  The  coil  in  Pig.  9,  called  a  branch  coil,  is  shown  in 
perspective  and  is  used  wherever  there  is  a  chance  to  carry 
it  around  a  corner  iij  order  to  secure  flexibility.  The  miter 
coil  shown  in  Fig.  10  is  used  in  places  where  a  doorway  or 
other  obstruction  prevents  the  use  of  a  branch  coil,  and  where 
there  is  space  on  the  wall  for  carrying  up  a  vertical  portion 
to  care  for  expansion.  Overhead  coils  are  usually  of  the 
miter  form,  laid  on  the  side  and  supported  by  means  of  pipe- 
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Fig.  14.  Method  of  Making  Connection  with  an  Overhead  Coil.  Fig.  15. 
Method  of  Connecting  Return  Main  to  CoUs.  Fig.  16.  Using  an  End  Connec- 
tion between  Return  Header  and  Return  Main 

rolls  and  hangers.  The  wall  coils  are  supported  on  hook- 
plates  made  especially  for  the  purpose.  Fig.  11  shows  a  "re- 
turn bend"  or  "trombone"  coil,  which  is  used  where  there  is 
no  opportunity  for  breaking  the  coil  around  a  corner  or  carry- 
ing it  up  the  wall  as  in  Fig.  10. 


In  making  the  steam  and  return  connections  to  coils,  care 
should  be  taken  to  arrange  them  in  such  a  way  as  to  obtain 
the  necessary  air  venting  and  drainage.  Figs.  12  and  13 
show  the  supply  and  return  ends  of  a  branch  coil  with  differ- 
ent methods  of  steam  supply  and  the  corresponding  position 
of  the  air  valve.  Fig.  12  shows  the  more  common  way  of 
supplying  steam  to  the  top  of  the  header.     In  this  case  the 
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Fig.  17.  Method  of  Equalizing  the  Flow  of  Steam  from  the  Header  to  the 
Different  Pipes  in  the  Coil.  Fig.  18.  Method  of  Attaching  Air  Valve  to  Trom- 
bone Coil 

steam  has  a  tendency  to  be  driven  past  the  upper  pipes  of  the 
coil  and  to  flow  through  the  lower  ones  first.  This  forces 
the  air  to  the  upper  part  of  the  return  header,  at  which  point 
the  air  valve  should  be  located  as  indicated  in  the  illustra- 
tion. Sometimes,  on  the  upper  floors,  it  is  more  convenient 
to  connect  the  supply  into  the  bottom  of  the  header  as  in 
Fig.  13.  In  this  case  the  conditions-  are  reversed  and  the 
air  valve  should  be  placed  near  the  bottom  of  the  return 
header  instead  of  at  the  top. 
Fig.  14  shows  the  method  of  making  the  connections  with 

TABLE    II 


Square  Feet  of 

Size  of 

Size  of 

Size  of 

Radiation 

Steam  Pipe 

Dry  Return 

Sealed  Return 

60 

1 

i 

j 

100 

li 

1 

i 

130 

H 

1 

1 

350 

2 

H 

1 

6.50 

H 

H 

I 

1000 

3 

H 

U 

1600 

3i 

2 

u 

■mto 

4 

H 

2 

4000 

5 

3 

2 

6000 

6 

3 

3i 

an  overhead  coil.  When  possible,  it  is  best  to  use  what  is 
known  as  a  "side-outlet"  branch-T  for  the  return  header,  as 
this,  when  in  position,  makes  it  possible  to  connect  the  return 
pipe  into  the  bottom  of  the  header,  thus  securing  better 
drainage.  The  return  mains  and  branches  should  always  be 
carried  at  a  lower  level  than  the  coils,  as  shown  in  Fig.  15. 
Sometimes  it  is  not  possible  to  obtain  the  side-outlet  headers 
when  wanted.  In  this  case  an  end  connection  may  be  used, 
provided  a  reducing  elbow  is  employed,  taking  in  the  full  size 
of  the  opening  at  the  end  of  the  header  as  shown  in  Fig.  16. 
The  opening  in  the  return  header  should  never  be  bushed 
when  used  in  this  way.  In  placing  the  air  valve,  it  is  better 
to  tap  into  the  top  of  the  header,  as  shown  in  Fig.  12,  rather 
than  to  connect  it  into  the  plug  in  the  end  of  the  header  as  is 
sometimes  done.  With  the  former  connection  there  is  less 
liability  of  its  becoming  filled  with  water  and  dripping. 

One  difliculty  commonly  experienced  with  circulation  coils 
is  that  the  steam,  when  first  turned  on,  is  quite  likely  to  flow 
through  certain  pipes  first,  filling  the  return  header,  and 
then  entering  the  remaining  pipes  at  the  return  end,  thus 
pocketing  a  considerable  quantity  of  air  in  the  center  of  the 
coil  and  causing  it  to  remain  cold.  This  condition  can  be 
avoided  to  a  considerable  extent  by  inserting  a  bushing  witn 
a  small  opening,  about  U  inch  in  diameter,  in  each  pipe  open- 
ing at  the  supply  end  as  shown  in  Fig.  17.     This  equalizes  the 
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flow  of  stoaiu  to  the  liillVn^iit  iiipos  and  oausos  the  whole  coil 
to  till  evenly  from  the  supply  end.  Fig.  IS  shows  a  good 
way  of  attaching  the  air  valve  and  making  the  return  connec- 
tion for  a  trombone  coil.  In  this  case  the  steam  flows 
through  each  pipe  of  the  coil  in  series,  so  there  is  no  danger 
of  air  pocketing  unless  steam  enters  the  return  end  from 
some  other  coil. 

The  sizes  of  supply  and   return   pipes  may  be  taken  from 
Table  II,  which  may  be  used  for  lengths  of  run  up  to  200  or 
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Fig.  19.    Two-pipe  System  for  Forced-circulation  Hot-water  Heating 

250  feet;   for  greater  lengths  the  pipes  should  be  Increased  a 
size  or  more  according  to  conditions. 

Thus  far  only  steam  heating  has  been  considered.  When 
there  is  plenty  of  exhaust  from  the  engines  so  that  the  mat- 
ter of  steam  economy  does  not  have  to  be  considered,  this 
method  of  heating  is  very  satisfactory  and  has  its  strong 
points.  The  principal  fault  with  direct  steam  is  the  diffi- 
culty in  regulating  the  temperature  of  the  rooms,  and  this 
usually  results  in  a  considerable  waste  of  heat  through  open 
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Fig.  20.    Single  Pipe  or  Circuit  System  for  Forced-circulation  Hot-water  Heating 

windows  in  mild  weather.  It  is  true  that  the  temperature 
can  be  regulated  by  shutting  off  and  turning  on  the  heating 
coils,  but  the  chances  are  that  the  workmen  will  resort  to  the 
easier  method  of  opening  windows.  This  has  its  advantage 
in  providing  a  certain  amount  of  fresh  air,  but  ventilation 
by  means  of  open  windows  in  cold  weather  is  not  alw-ays  de- 
sirable. If  a  vacuum  system  is  used,  a  considerable  range  in 
temperature  can  be  obtained  by  using  a  vacuum  reducing 
valve  which  allows  steam  pressures  below  the  atmosphere  to 
be  carried  in  the  heating  system. 

When  considerable  live  steam  is  necessary  for  heating,  and 
it  is  desired  to  economize  in  its  use,  very  satisfactory  results 
may  be  obtained  by  the  use  of  hot  water  under  forced  circula- 
tion. In  this  way  the  entire  heating  system  is  under  the 
control  of  the  engineer  who  can  vary  the  temperature  of  the 
water  to  suit  the  requirements  at  all  times.  Under  these  con- 
ditions of  warming  very  little  heat  will  be  lost  through  open 
windows.  The  piping  need  be  no  more  complicated  nor  the 
heating  surface  more  extended  than  in  the  case  of  low-pres- 
sure steam  heating.  By  placing  the  expansion  tank  at  a 
sufliciently  high  elevation,  and  using  a  small  amount  of  live 
steam,  the  temperature  of  the  water  may  be  made  to  equal 
that  of  low-pressure  steam  in  the  coldest  weather. 

The  mains  for  forced  circulation  arc  usually  carried  in 
ohc  of  two  ways.  In  the  two-pipe  system  shown  in  Fig.  lit 
the  supply  and  return  are  carried  side  by  side,  the  former 
reducing  in  size  and  the  latter  increasing  as  the  branches  are 


taken  olT.  The  flow  through  the  coils  is  produced  by  tho  dif- 
ference in  pressure  in  the  supply  and  return  mains.  As  this 
is  greatest  nearest  the  pump,  it  is  necessary  to  place  throttle 
valves  in  the  branches  to  equalize  the  flow  to  the  different 
parts  of  the  system. 

The  single  pipe  or  circuit  system  is  shown  in  Pig.  20.  In 
this  case  a  single  main  is  carried  entirely  around  the  build- 
ing, the  ends  being  connected  with  the  suction  and  discharge 
of  the  pump,  as  shown. 

The  supply  risers  are  taken  from  the  top  of  the  main  and 
the  returns  connected  into  the  side,  a  short  distance  along 
the  line.  Circulation  through  the  risers  and  coils  is  due 
partly  to  gravity  (the  hotter  water  rising  from  the  top  of  the 
main  to  the  coil  and  the  cooler  return-water  falling  through 
the  return  pipe)  and  partly  to  the  drop  in  pressure  in  the 
main  between  the  points  at  which  the  supply  and  return 
pipes  are  connected.  When  there  is  a  basement  in  which  the 
circuit  main  may  be  carried,  this  system  of  piping  is  the  simp- 


Fig.  21.     Belt-ch-iveu  Centrifugal  Pump  for  Heating  Service 

ler,  but  the  two-pipe  system  has  the  advantage  of  a  decided 
drop  in  pressure  between  the  supply  and  return  mains,  so 
there  is  much  greater  flexibility  in  running  the  pipes,  which 
makes  it  much  better  adapted  to  the  conditions  found  in  shop 
heating.  Both  supply  and  return  mains  may,  for  example,  be 
carried  at  the  ceiling,  or  both  at  the  floor,  or  one  at  the  ceil- 
ing and  the  other  at  the  floor.  A  good  arrangement  for  a 
two-story  building  is  to  carry  both   mains  at  the  ceiling  of 
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Fig.  22.    Diagram  of  Connections  between    Pump  and  Heater  when    Llvo  and 
Exhaust  Steam  are  used  in  the  same  Heater 

the  first  story,  and  connect  with  the  first  floor  coils  by  drops 
and  with  the  second  floor  by  risers.  In  a  one-story  building 
both  mains  are  usually  carried  overhead,  as  they  are  less  in 
the  v^■ay  of  machinery  and  other  equipment. 

In  the  circuit  system  it  is  customary  to  count  on  a  drop  iu 
pressure  of  about  20  degrees  between  the  pump  suction  and 
discharge,   and    in    the   two-pipe   system   to   allow   a   drop   of 
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about  40  degrees.  In  the  circuit  system  the  return  water 
from  the  radiators  flows  back  into  the  main,  so  the  supply  to 
the  radiators  along  the  line  becomes  cooler  and  cooler  as  the 
distance  from  the  pump  increases.  For  this  reason,  a  larger 
volume  of  water  must  be  circulated  at  a  less  drop  in  tem- 
perature, or  the  size  of  the  heating  coils  and  radiators  must 
be  increased  along  the  line  to  make  up  for  an  excessive  drop 
in  temperature  of  the  circulating  water.  Hence,  it  is  a  choice 
between  a  larger  pump  and  main,  or  more  radiating  surface. 
In  the  two-pipe  system  all  of  the  radiation  is  supplied  with 
water  at  practically  the  same  temperature,  except  for  the 
slight  cooling  which  results   from  radiation   from   the   main 
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Fig.  23.     Dia^ana  of  Connections  bet^reen    Pump  and  Heater  w^hen    Separate 
Heaters,  in  Parallel,  are  used  for  Live  and  Exliaust  Steam 

itself.  The  size  of  mains  and  capacity  of  pump  depends  upon 
the  volume  of  water  circulated,  and  this,  in  turn,  upon  the 
amount  of  radiating  surface  and  the  drop  in  temperature  of 
the  circulating  water. 

Example  of  Calculations 
Taking  the  case  of  a  circuit  main,  and  allowing  a  drop  in 
temperature  of  20  degrees,  there  will  be  8.3  x  20  ^  166  heat 
units  given  up  to  the  heating  system  by  each  gallon  of  water 
circulated.  If  the  water  is  pumped  into  the  system  at  a  tem- 
perature of  200  degrees  and  cooled  to  180,  the  heating  coils 
will  have  an  efiiciency  of  about  220  heat  units  per  square 
foot  of  surface  per  hour.  Hence  there  should  be  220  ~  166  = 
1.33  gallons  of  water  circulated  per  hour  for  each  square  foot 
1.33  X  100 

of  radiation,  or  =  2.2  gallons  per  minute  for  each 

60 
100  square  feet  of  radiation.     Assuming  approximate  veloci- 
ties of  flow  of  3.4  feet  per  second  for  pipes  3  inches  in  diam- 
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Figs.  24  and  25.    Methods  o(  Making  Connections  for  Additions  located  near 
the  Boiler-room    and  at  the  Extreme  End  of  the  Line 

eter  and  under,  5.0  feet  for  4-inch  pipes,  5.7  feet  for  5-  and  6- 
inch  pipes,  and  8.0  feet  for  7-  and  S-inch  pipes,  we  have  in 
Table  III  the  pipe  sizes  for  various  amounts  of  radiating  sur- 
face. These  sizes  are  suitable  for  mains  up  to  1500  feet  in 
length,  or  even  2000  feet  in  special  cases,  if  necessary. 

The  mains  in  the  two-pipe  system  may  be  made  somewhat 
smaller,  owing  to  the  greater   drop  in  temperature  allowed. 


On  the  other  hand,  the  radiation  will  be  slightly  less  efficient, 
owing  to  the  lower  average  temperature  of  the  water.  Pro- 
ceeding as  before,  and  allowing  a  drop  in  temperature  from 
200  to  160  degrees,  we  have  8.3  x  40  =  332  heat  units  given 
up  by  each  gallon  of  water  circulated.     Assuming  in  this  case 

TABLE    III 

Size  of  Circuit  Square  feet  of 

Main.  Direct  Radiation 

Inches  Supplied 

3  3,400 

4  9,000 

5  16,000 

6  22,000 

7  43,000 

8  56,000 

TABLE  IV 
Size  of  Mains  for  Square  Feet  of 

Two-pipe  System,  Direct  Radiation 

Inches  Supplied 

3     7,000 

4     18,000 

5 32,000 

6     44,000 

an   efficiency   of   210   heat   units   for   the   radiation,   we   have 
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Fig.  26,     Open  Heater  Combining  Oil  Separator.  Peed  Water  Heater. 
Purifier,  Return  Tank  and  Filter 

210  -=-  332  =  0.63  gallon    of  water  required  per  hour  for  each 

0.63  X  100 

square  foot  of  radiation,  or  =  1.05  gallon  per 

60 
minute  for  each  100  square  feet  of  radiation.  Using  the  same 
velocities  as  before  we  have  in  Table  IV  the  sizes  of  pipe 
mains  for  the  two-pipe  system.  These  sizes  are  also  for  cir- 
cuits up  to  1500  to  2000  feet  in  length.  Should  it  be  decided 
to  use  a  drop  in  temperature  of  30  degrees  instead  of  40,  the 
amount  of  surface  supplied  by  any  given  size  of  pipe  would 
be  the  mean  of  the  quantities  given  in  Tables  III  and  IV. 

The  branches  and  risers  to  the  coils  are  made  considerably 
larger  than  the  mains  in  proportion  to  the  volume  of  water 

TABLE  v.     SIZES  OF  RISERS  AND  COIL  CONNECTIONS  FOR  THE   SINGLE- 
MAIN    OR    CIRCUIT  SYSTEM 
Size  of  Pipe,  Square  Feet  of 

Inches  Radiation 

%     20 

l' 40 

114    > 70 

ly,    120 

2  '. 250 

2y,    300 
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TABLE  VI.     SIZES  OK  RISERS  AND  COIL  CONNKCTIONS  FOR  THE 
TWO-PIPE   SYSTEM 

Si/e  of  Pipe,  Smmre  Feet  of 

Inches  Radiation 

%    40 

1    80 

IVi    150 

I'/i    250 

2    500 

2V2   «00 

which  they  carry.     The  pipe  sizes  in  Tables  V  ami  VI  may  oe 

iisod  for  the  circuit  and  two-pipe  systems,  respectively. 

Pumps 
Pumps  ot  the  centrifugal  type  are  best  adapted  to  this  class 
of  work  on  account  of  their  simplicity  and  the  low-pressure 
heads  required.  For  the  sizes  of  pipe  given  in  Tables  III 
and  IV  the  retiuired  pressure  head  for  overcoming  the  friction 
in  the  mains  will  not  exceed  40  feet  for  straight  lengths  of 
pipe  up  to  1500  feet.     Each  long-turn  L  and  T  adds  4  and  9 
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Pig.  27.     Induction  Method  of  Connecting  the  Heater  with  the  Exhaust  IVIain 

feet,  respectively,  to  the  length  of  the  main.  Centrifugal 
pumps  may  be  driven  by  direct-connected  steam  engines,  tur- 
bines, electric  motors,  or  may  be  belted  to  a  convenient  line  of 
shafting.     Fig.  21  shows  a  belt-driven  pump  of  this  type. 

The   horsepower   required   for   driving   a  centrifugal   pump 
is  given  by  the  equation: 

H  XV  XS.Z 

H.  P.  = — 

33,000  X  E 

in  which  7f^  friction  head  in  feet, 

Y  =  gallons  of  water  moved  per  minute, 
E  =  eflficiency  of  pump,  which  may  be  taken  as  0.50 
for  average  conditions. 
In  heating  work  the  pumps  are  commonly  run  under  a  head 

TABLE  VII 


Si/.e  of 

Delivery, 

Inches 

2 

Rated 
Capacity 

in 
tlallons 

Per 
Minute 

100 

Revolut 

ons  per  Jlinute  for  Different 
Pressure  Heads 

H.  P.  for 

each  Foot 

Pressure 

Head 

20-foot 
Head 

30-foot 
Head 

40-foot 
Head 

50- foot 
Head 

780 

94.5 

1090 

1310 

0.063 

3 

240 

710 

850 

970 

1080 

0.136 

4 

430 

(i40 

76.5 

870 

960 

0.317 

•  1 

731) 

r.30 

685 

720 

800 

0.309 

(i 

1050 

480 

570 

650 

715 

0.446 

7 

1440 

405 

485 

550 

605 

O.(i06 

8 

IHHd 

S.V) 

430 

480 

530 

0.7'Jl 

of  20  to  50  feet.     Table  VII  gives  the  capacity  and  power  re- 
quired for  driving  medium  lift  pumjis  at  medium  speeds. 
Table  VI 1  Is  for  the  tyiic  of  pump  which  would  probably  be 


used  if  belt-driven.  If  a  direct-connected  steam  engine  driven 
imnip  were  employed,  a  larger  impeller  at  a  lower  speed 
would  be  used,  and  for  a  motor  or  turbine-driven  pump  a 
small  impeller  at  a  high  speed  is  required. 

Heater 
The  water  is  usually  heated  in  a  closed  feed-water  heater 
with  the  connections  reversed;  that  is,  with  the  steam  on  the 
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Fig.  28.     Arrangement  for  passing  the  Return,  a  Settling  Chamber  or  Tanlc 

inside  of  the  tubes  and  the  water  on  the  outside.  Any  good 
form  of  heater  can  be  used  for  this  purpose  by  providing  it 
with  Steam  connections  of  sufficient  size.  In  the  ordinary 
form  of  heater,  the  feed  water  flows  through  the  tubes,  and 
the  connections  are  therefore  small,  making  it  necessary  to 
substitute  special  nozzles  of  large  size  when  used  in  the 
manner  described.  When  computing  the  required  amount  of 
heating  surface  in  the  tubes  of  a  heater,  it  is  customary  to 
assume  an  efficiency  of  about  200  heat  units  per  square  foot 
of  surface  per  hour  per  degree  difference  in  temperature  be- 
tween the  water  and  steam. 

Taking  the  case  of  a  two-pipe  system  where  the  water  is  de- 
livered at  200  de- 
grees and  returned 
at  160,  the  average 
temperature  of  the 
water  passing 
through  the  heater 
will  be,  approxi- 
mately, ISO  de- 
grees. If  exhaust 
steam  is  supplied 
to  the  heater  at 
atmospheric  p  r  e  s- 
sure,  there  will  be 
a  difference  of  212 
—  180  =  32  de- 
grees between  the 
steam  and  water, 
thus  giving  an  effi- 
ciency of  200  X  32 
=  6400  heat  units 
per  square  foot  of  heating  surface.  Hence  6400 —  210=:  30 
square  feet  of  direct  heating  surface  that  may  be  sf.pplied  from 
each  square  foot  of  tube  surface  in  the  heater.  Commercial 
heaters  are  commonly  built  on  a  basis  of  1/3  of  a  square 
foot  of  tube  surface  per  horsepower,  from  which   it  is  seen 

6400 

that ^10   sfiuare   feet  of   radiating  surface  supplied 

3  X  210 

by  each  horsepowei-  of  the  heater,  or  in  other  words,  one  com- 
mercial horsepower  of  heater  is  required  for  each  10  square 
feet  of  direct  radiation. 

When  there  is  not  sufficient  exhaust  steam  for  heating  re- 
quirements, live  steam  may  bo  admitted  to  the  heater  through 
a  pressure-reducing  valve,  provided  the  exhaust  is  purilied  of 


Fig.  29.     Combined  Pump  and    Receiver    used    for 
returning  the  Condensation  to  the  Boilers 
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oil  so  the  condeusation  may  be  returned  to  the  boilers.  If 
the  exhaust  is  not  purified,  and  the  condensation  is  allowed 
to  waste,  it  is  better  to  use  a  separate  heater  for   the   live 


,V(iL7*/)if  ry,.Y.  Y. 


Fig.  30.     Arrangement  of  Duplex  Pump  and  Receiver  for  Large  Plant 

Steam  on  the  ground  of  economy.     In  the  Evans-Alniiral  pat- 
ented system  of  hot-water  heating,  the  two  heaters  are  placed 


in  series,  with  the  exhaust  heater  next  to  the  pumps.  Good 
results  may  be  obtained  by  placing  them  in  parallel  if  the 
water  connections  a're  so  throttled  as  to  supply  the  proper 
proportion  of  water  to  each  heater.  The  efficiency  of  a  live 
steam  heater  is,  of  course,  greater  than  one  using  exhaust, 
owing  to  the  higher  temperature  of  the  steam.  The  efficiency 
for  any  given  pressure  can  be  easily  determined  by  the  meth- 
ods already  given. 

The  general  methods  of  making  the  connections  between  the 
pumps  and  heaters  are  shown  by  the  diagrams  in  Pigs.  22  and 
23.  In  the  first  case  the  live  steam  is  used  in  the  same  heater 
with  the  exhaust,  and  in  the  second,  separate  heaters  are  used, 
connected  in  parallel.  It  is  best  to  provide  two  pumps,  each 
capable  of  doing  the  entire  work,  for  if  the  pump  gives  out, 
there  is  no  way  of  warming  the  building  until  it  is  repaired. 
In  making  the  connections,  the  arrangement  should  be  such 
that  any  part  of  the  apparatus  can  be  cut  out  without  inter- 
fering with  the  operation  of  the  remainder.  All  fittings  about 
the  pumps  and  heaters  should  be  of  the  long-turn  pattern, 
and  sweep  bends  of  wrought-iron  pipe  should  be  used  in  the 
mains  for  making  right-angled  turns,  when  possible. 

Extensions  to  Existing-  Plants 

In  making  extensions  to  a  plant  already  in  use,  the  first 
step  Is  to  determine  if  there  is  sufficient  boiler  power  in  re- 
serve to  provide  steam  for  the  additional  heating  surface.  If 
the  present  boilers  are  loaded  up  to  their  full  capacity,  new 
boilers  should  be  installed,  allowing  one  horsepower  for  each 
100  square  feet  of  direct  heating  surface.  Next  see  it  the 
supply  and  return  mains  are  large  enough  to  carry  the  addi- 
tional radiation,  using  Table  II  for  this  purpose.  If  not,  sep- 
arate mains  should  be  run  from  the  boilers  and  receiving  tank. 
Sometimes  it  is  necessary  to  go  back  only  part  way  to  the 
boiler  room  to  find  a  point  where  the  mains  are  large  enough 
to  do  the  entire  work  without  too  great  a  drop  in  pressure. 

If  the  addition  is  of  considerable  magnitude — a  new  build- 
ing, for  example — it  is  usually  best  to  place  an  independent 
trap  on  the  return,  especially  if  it  is  nearer  the  boilers  than 
the  rest  of  the  system.  Where  several  buildings  or  wings 
are  drained  through  a  single  return  main  it  is  often  of  ad- 
vantage to  place  a  trap  in  the  return  from  each  building  and 
vent  the  receiving  tank  to  the  atmosphere.  When  the  addi- 
tion is  at  the  extreme  end  of  the  line  and  the  main  is  not  of 
sufficient  size  to  care  for  the  extra  load,  it  is  usually  much 
cheaper  to  run  a  separate  supply  and  return,  parallel  to  the 
old  lines,  than  to  enlarge  them,  owing  to  the  work  of  discon- 
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Fig.  31.     General  Method  of  Making  Pipe  Connections  for  Combined  Power  and  Heating  Plant 
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necting  anil  connecting  the  various  branch  pipes  along  the 
line.  Kigs.  24  and  25  show  methods  of  making  connections 
tor  additions  located  near  the  V)oiler-room  and  also  at  the  ex- 
treme end  of  the  lino.  The  full  lines  represent  the  old  system 
of  piping  and  the  dotted  lines  the  new. 

Connecting-  Heating-  System  to  Po-wer  Plant 

In  connecting  a  heating  system  with  a  power  plant,  it  is 
nearly  always  advisable  to  plan  for  using  as  much  of  the  ex- 
haust steam  as  may  be  necessary  for  heating  the  feed  water, 
as  this  effects  a  constant  saving  in  summer  as  well  as  in  win- 
ter. With  non-condensing  engines  of  average  economy,  from 
1/6  to  1/5  of  the  exhaust  may  be  used  for  this  purpose.  Both 
open  and  closed  heaters  are  adapted  for  use  in  connection 
with  the  heating  systems.  The  former  is  often  made  to 
combine  the  oil  separator,  feed-water  heater  and  purifier,  re- 
turn tank,  and  filter,  as  shown  in  Fig.  26.  Either  type  of 
heater  will  produce  satisfactory  results  if  properly  propor- 
tioned and  connected.  The  induction  method  of  connecting 
the  heater  with  the  exhaust  main  makes  a  good  arrangement 
for  a  heating  system.  This  is  shown  in  Fig.  27,  and  when 
used,  the  steam  for  the  heating  system  does  not  pass  through 
the  heater  at  all.  This  prevents  any  possibility  of  spray 
from  the  trays  in  the  open  heater  being  carried  over  into  the 
heating  system,  and  secures  rather  dryer  steam  than  in  the 
case  of  the  closed  heater  with  two  connections,  because  the 
passage  of  the  steam  over  the  cold  tubes  tends  to  form  a  cer- 
tain amount  of  moisture  in  the  surplus  steam  when  the  whole 
volume  is  passed  through  the  heater.  The  arrangement  also 
makes  it  easy  to  cut  out  the  heater  in  case  of  repairs. 

If  the  condensation  is  to  be  returned  to  the  boilers,  the  ex- 
haust steam  must  be  passed  through  an  efficient  oil  separator 
before  entering  the  heating  system,  and  if  there  is  still  any 
tendency  to  priming,  the  return  should  be  passed  through 
some  form  of  filter  or  settling  chamber  before  entering  the 
boilers.  This  is  provided  for  in  most  types  of  open  heaters, 
but  if  a  closed  heater  is  used,  some  special  device  must  be 
used.  A  good  arrangement  for  this  purpose  is  shown  in  Fig. 
2S.  This  consists  of  a  cast-iron  settling  tank  so  arranged 
that  the  oil  on  the  surface  can  be  made  to  overflow  into  the 
funnel  by  closing  the  valve  in  the  pipe  leading  to  the  pump 
receiver.  This  can  be  done  at  intervals  as  the  oil  collects. 
The  best  results  are  generally  obtained  by  venting  the  re- 
ceiving tank  and  trapping  the  main  return  into  it.  If  the 
system  is  fairly  compact  a  simple  trap  may  be  used,  placing 
it  near  the  tank,  but  if  two  or  more  buildings  are  included, 
it  is  best  to  place  a  trap  in  the  return  from  each. 

In  small  plants  a  combined  pump  and  receiver  of  the  type 
shown  in  Fig.  29  is  commonly  used  for  returning  the  con- 
densation to  the  boilers,  but  in  the  case  of  large  ?nd  important 
heating  systems  it  is  best  to  use  two  pumps,  each  of  sufficient 
capacity  to  do  the  whole  work.  "When  two  pumps  are  used 
they  should  be  run  alternately  to  keep  them  in  good  condition. 
Pig.  30  shows  a  good  arrangement  for  duplicate  pumps  and 
receiver.  The  pumps  are  operated  automatically  by  means 
of  a  governor  or  regulator  located  in  front  of  the  tank,  as 
shown.  This  admits  steam  to  the  pumps  by  means  of  a  float 
valve  when  the  water  In  the  tank  rises  above  a  given  point. 

The  diagram.  Fig.  31,  shows  the  general  method  of  making 
the  pipe  connections  for  a  combined  power  and  heating  plant. 
This  diagram  will  be  found  useful  in  planning  the  boiler  room 
equipment  of  a  new  plant  and  in  remodeling  an  old  one. 

«     *     « 

The  Navy  Department  has  recently  instituted  competitive 
rewards  for  low  fuel  and  oil  consumption  records  on  naval 
vessels.  The  economies  in  power  plant  operation,  which  can 
be  secuied  by  proper  instruction  and  encouragement  of  fire- 
men and  attendants,  are  shown  by  the  fact  that  according  to 
results  thus  far  obtained,  a  saving  of  almost  $1,000,000  a  year 
will  be  effected  in  fuel  and  oil  alone. 

*     «     « 

A  monument  was  unveiled  at  Spencer,  Mass.,  May  19,  erected 
1(1  the  memory  of  three  famous  inventors,  brothers,  namely: 
Klias   Howe,   Jr.,    inventor   of   the   sewing   machine;    William 
Howe,  inventor  of  the  truss  bridge  known  as  the  "Howe  truss; "^ 
and  Tyler  Howe,  Inventor  of  the  spring  bed. 


PUNCH  AND  DIE  FOR  ELLIPTIC   GEARS 

By  W.  J.  Ml-DEVITT 

111  tlie  hall-tone  illustration,  Fig.  1.  are  shown  two  ellip- 
tical gears  which  are  punched  out.  The  method  of  calcu- 
lating, laying  out  and  making  the  punch  and  die  for  this 
work  may  be  ot  interest  to  mechanics  in  general.  The 
known  dimensions  of  the  gears  to  be  made  were  the  major 
axis  of  the  pitch  line  ellipses  which  equals  the  distance  be- 
tween the  centers  of  rotation  and  the  approximate  ec- 
centricity. The  two  gears  are,  of  course,  alike.  To  find 
the  minor  axis  the  number  of  teeth  of  a  suitable  pitch  had 
to  be  determined.  The  least  allowable  eccentricity  in  this 
case  was  0.437,  and  the  distance  between  centers  was  fixed 
at  1%  Inch.  According  to  a  formula  given  in  the  text-books 
of  the  International  Correspondence  Schools,  the  perimeter 
of  an  ellipse  equals 

Major    axis  X  1.82  +  minor    axis  X  1.315. 

By  assuming  18  pitch  for  the  teeth  and  1%  inch  for  the 
minor  axis,   we  flnd   that   the   number   of  teeth   would   equal 


Fig.  1.     EUiptic  Gears  Produced  by  Punching 

29.55.  Let  us  settle  upon  29  teeth.  It  is  evident  that  the 
number  of  teeth  must  be  an  odd  number,  inasmuch  as  when 
the  gears  are  in  the  position  shown  in  Fig.  1,  the  center 
line  passing  through  the  studs  on  which  the  gears  are 
mounted  must  intersect  a  tooth  space  in  one  gear  and  a 
tooth  in  the  other  at  the  point  where  the  teeth  mesh.  In 
other  words,  in  each  of  the  gears  there  must  be  a  tooth  at 
one  end  ot  the  major  axis  and  a  tooth  space  at  the  other 
end,  and  this,  of  course,  necessitates  an  odd  number  of 
teeth.     Taking  29  teeth,  as  mentioned,  and  IS  pitch,  we  have 


3.1416 


Circular  pitch  = 


18 


0.1745  inch,  and 


Perimeter  =  29   X   0.1745  =  5.0605.     From  the  formula 
Perimeter  =  major  axis   X   1-82  +  minor  axis   X   1.315,  w'e 
have 

perimeter  —  major  axis  X  1.82 
Minor   axis   =3  


5.0605  - 


1.315 

■1.75  X  1.S2 


=1.426 


1.315 

Hence,  major  pitch  diameter  =  1.750  inch,  and  minor  pitch 
diameter  =i  1.426  inch. 

[The  formula  here  given  for  finding  the  perimeter  of  an 
ellipse  is  only  approximate.  More  accurate  formulas  are 
ordinarily  given  in  the  standard  hand-hooks,  but  these  formu- 
las require  a  table  of  constants  for  different  eccentricity  of 
the  ellipse.  The  formula  above,  while  less  accurate,  has  the 
advantage  that  it  requires  but  two  constants  which  can  be 
retained  by  memory.  For  practical  work  of  the  character 
described  in  this  article  the  accuracy  obtained  was  apparent- 
ly  sufficient. — Kditor.] 

The  next  step  in  the  making  of  the  tools  for  these  gears 
was  to  lay  out  the  ellipse  on  the  drawing  board  and  the  con- 
struction used  was  taken  from  a  book  on  mechanical  drawing 
by  Prof.  Faunce  of  the  Massachusetts  Institute  of  Technology. 
This  method  is  as  follows: 

Having  given  the  axes,  to  draw  a  curve  ot  tangential  arcs 
ot  circles  approximate  to  the  ellipse.     Referring  to  Fig.  2  AO 
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Is  the  semi-major  axis  and  OB  the  semi-minor  axis.  Draw  a 
rectangle  with  the  axes  as  sides.  AOBC  is  one-quarter  of  the 
rectangle.  Draw  AB.  From  C  draw  CMP  perpendicular  to 
AB  and  meeting  BO  produced  at  P.  Make  OE  equal  to  OB. 
With  AE  as  a  diameter  draw  a  semicircle  AKE.  Produce  OB  to 
E.  Make  OL  =  BK.  With  center  P  and  radius  PL  draw  the 
arc  L.Y.  Make  AD  equal  to  OTT.  and  with  center  M  and  radius 
MD  draw  the  arc  Z)A^  meeting  LN  in  Ttf'.  Draw  NMR  and 
PA'S.  With  center  M  and  radius  If  A  draw  AR;  with  center  2V 
and  radius  NR  draw  J?S;  with  center  P  and  radius  PS  draw 
an  arc  through  B  from  S.  Repeat  this  in  each  of  the  quad- 
rants. 

By  laying  out  the  ellipse  as  carefully  as  possible  at  four 


was  worked  out  as  near  as  possible.     These  tools  were  made 
at  Cummings  Machine  Works,  Boston,  Mass. 

The  punch  and  die  were  of  the  simple  push-through  style. 
The  hole  in  the  elliptic  gear  for  the  shaft  as  well  as  the 
other  three  holes  through  it  were  drilled  in  a  jig.  As  the 
gears  have  an  odd  number  of  teeth,  they  must  be  placed  in 
the  jig  in  the  same  position  each  time,  this  position  being 
determined  by  a  pilot  in  the  jig  which  fitted  into  the  tooth 
space  on  the  line  of  the  major  axis.  In  this  way  the  hole 
of  which  the  focus  is  the  center  would  be  always  either  at 
the  tooth  end  or  at  the  space  end  of  the  gear.  The  original 
idea  was  to  have  a  roughing  and  a  shaving  punch  and  die, 
but  only  one  set  was  made  and  the  result  proved  satisfactory. 


^aclihicrii.S.T. 


Fig-.  2.     Method  of  Laying  out  an  Ellipse  by  Eight  Circular  Arcs 

times  the  size  and  then  measuring  to  the  nearest  hundredth 
inch,  gives  the  following  distances  for  pitch  line: 

4.300 
PS    =   PB  =  4.300  inch,  or  


XR  =  XS  =  3.160  inch,  or 


MA  =  MR  =  2.320  inch,  or 


4 
3.160 

4 
1.320 


1.075  Inch. 


0.790  Inch. 


=  5.580  inch. 


As  there  were  nine  different  centers  required  on  the  face  of 
the  punch,  and  it  was  convenient  to  lay  them  out  from  the 
center  0,  the  following  distances  were  used: 

OM  =  0.S75  —  0.5S0  =  0.295  inch. 
OP  =  1.075  —  0.713  ==  0.362  inch. 

0.590 

OX  =       =  0.147  Inch. 

4 

MN  —  0.790  —  0.580  =  0.210  Inch. 
P\  =  1.075  —  0.790  =  0.2S5  inch. 

1 

Addendum  =  —  =  0.0555  Inch. 
IS 

Then  major  diameter  of  blank  =  1.75  +  0.111  =3  1.861  inch. 
Minor  diameter  of  blank  =  1.426  -f  0.111  =  1.537  inch. 
To  find  distance  OF.  the  center  of  rotation,  we  have: 


0.713^ 


OF  —   yoA'  —  OB'  =.  V  0:875^^ 
=  V0T2572  =i  0.5072  inch. 
According  to  the  properties  of  the  ellipse,  the  eccentricity 
OF  0.5072 

e  =  =  =  0.579. 

OA  0.875 

It  will  be  found  that  three  cutters  are  required  to  cut  the 
teeth. 

To  find  the  cutters  to  use  for  different  circles,  we  have 
1.075  X  2  =1 2.150.  and  2.150  x  18  =  38.7    teeth. 
0.790  X  2  =  1.580,  and  1.580  X  IS  =  28.44  teeth. 
0.580  X  2  =  1.160,  and  1.160  X  IS  =  20.SS  teeth. 
The  center  of  a  tooth  or  center  of  a  space  should  be  at  A. 
As  there  were  several  shifts  to  be  made  ana  changing  of  cut- 
ters  the   work   required   considerable   care,   but   the   job   was 
done   by   an   exceptionally   good    workman.     After   the   punch 
was  cut  and  hardened  it  was  used  to  broach  out  the  die  which 


CONCISE  AND  DEFINITE  INFORMATION 

We  sometimes  wonder  if  the  readers  of  Machi.xeky  fully 
appreciate  the  concise  and  definite  information  that  is  spread 
before  them.  The  substance  of  long  articles  is  often  given  in 
notes  of  a  few  lines.  As  an  example  of  the  type  of  articles 
which  tell  little  or  nothing  and  use  a  good  many  words  to  tell 
it,  we  present  the  following  clipped  from  a  Sunday  newspaper: 

Uranium  and  Tellurium  Solder 

Science  has  at  last  discovered  a  perfectly  solid  solder  for 
metal  joints.  Just  what  this  will  mean  in  future  decades  to 
railroads  and  in  other  metallic  features,  where  a  solid  jointure 
is  so  desirable,  only  experience  and  actual  wear  and  tear  in 
active  use  can  disclose.  However,  the  fact  that  is  claimed  for 
the  new  uranium  and  tellurium  solder  mixture  will  practically 
compose  a  solid  joint  between  two  metals  is  of  vast  interest. 

In  modern  electric  street  railway  systems  the  absence  of  a 
solid  joint  causes  millions  to  be  spent  annually  in  connecting 
rails  by  wires.  Numerous  attempts  have  been  made  with  other 
solders  to  form  a  continuous  rail  out  of  the  ordinary  steel  rail. 

All  these  attempts  have  proved  failures.  Now  comes  the 
assertion  that  uranium  and  tellurium  in  certain  proportions 
will  form  an  absolutely  perfect  union  from  a  metallic  stand- 
point when  put  between  two  steel  rails. 

The  rarity  and  costliness  of  the  two  metals  Involved  in  the 
new  composition  robs  the  discovery  of  much  of  its  present  util- 
ity, but  it  can  still  be  used  at  many  points  where,  in  delicate 
machinery,  a  solid  joint  is  highly  to  be  desired.  This  is  espe- 
cially true  as  regards  delicate  apparatus  used  in  the  scientific 
laboratories  where  the  solidarity  of  the  metallic  jointure  fre- 
quently would  mean  success  where  at  present  this  is  unattain- 
able. 

Just  what  the  exact  proportions  of  uranium  and  tellurium 
are  that  must  be  employed  in  the  new  solid  metallic  jointure  is 
not  publicly  known.  It  is  the  claim  founded  on  alleged  actual 
achievement  that  is  most  interesting  to  scientists  and  to  the 
men  actively  engaged  in  the  varied  branches  of  commercial 
chemistry  and  engineering. 

An  analysis  of  the  statements  in  the  above  discloses  first 
that  the  solder  is  suggested  for  uniting  rail  joints  of  electric 
railways — a  most  brilliant  idea!  An  uninformed  reader  might 
infer  that  engineers  were  vainly  seeking  for  some  solder  or 
other  means  of  efficiently  joining  street  railway  rails.  As  a 
matter  of  fact,  we  have  the  electric  welded  joint,  the  cast-iron 
joint,  the  thermit  joint  and  the  fish-plate  joint  with  east  zinc 
filling,  all  of  which  are  efficient  and  satisfactory  although 
more  or  less  expensive.  The  best  copper  bonds  also  are  fairly 
efficient  and  satisfactory.  In  the  second  place,  the  note  pro- 
poses an  impractical  solder — impractical  because  the  materials 
are  rare  and  costly,  so  costly  that  it  would  be  totally  out  of 
the  question  to  use  them  for  commercial  purposes.  Moreover, 
there  is  no  experience  quoted  indicating  that  the  solder  would 
work  efficiently  in  the  situation  suggested.  Thirdly,  the  pre- 
cise constituents  of  the  solder  are  unknown!  The  analysis, 
therefore,  discloses  that  the  entire  proposition  is  tenuous  and 
without  substantial  foundation  for  commercial  purposes. 
Granted  that  the  tact  of  a  uranium  and  tellurium  solder  hav- 
ing been  discovered  is  of  some  popular  interest,  the  substance 
of  the  foregoing  lengthy  and  misleading  statement  could  have 
been  expressed  about  as  follows: 

"A  new  solder  composed  of  uranium  and  tellurium  has  been 
discovered,  the  exact  proportions  of  which  have  not  been  made 
public.  It  Is  believed  that  this  solder  will  be  of  considerable 
value  for  uniting  parts  of  scientific  instruments  where  it  Is 
essential  that  a  perfect  union  be  secured  and  the  cost  is  not 
prohibitive.  The  rarity  and  high  cost  of  the  components  prob- 
ably will  limit  the  use  of  the  new  solder  to  experimental  and 
special  purposes." 
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INTERESTING   TOOLS   AND   METHODS   OF 
CINCINNATI    SHOPS-4 


THE  CINCINNATI   SHAPER  CO. 

By  ETHAN  VIALL* 

The  siiecial  and  original  devices  and  shop  kinlis  in  use  in 
the  shop  of  the  t'incinnati  Shapcr  Co.,  are  almost  unlimited 
and  only  a  small  number  of  them  can  be  noticed  in  this  article. 
Of  course  a  good  many  of  them  are  applicable  only  to  shaper 
construction,  though  they  may  contain,  in  themselves,  a  sug- 
gestion or  idea  which  may  be  used  on  other  work.  In  fact,  the 
principal  value  of  a  description  or  illustration  of  a  "shop 
kink"  to  the  average  toohuaker  or  designer,  is  its  suggestivc- 
ness;  that  is,  it  may  contain  just  the  idea  tor  which  the 
reader  has  been  searching,  and  thereby  assist  him  to  over- 
come a  difBculty  in  a  line  which  is,  perhaps,  radically  different 
from  the  one  in  which  the  "kink"  was  originally  used.  It  Is 
for  this  reason  that  a  pictorial  panorama  of  the  interesting 
shop  devices  in  use  not  only  in  Cincinnati,  but  in  other  cities, 
is  run  in  these  pages  each  month. 

Tool  Turret  for  a  Shaper 

Toolpost  turrets  of  various  shapes  and  sizes  are  in  common 
use  on  lathes,  but  one  seldom  sees  a  revolving  tool-holder  on 


but  in  the  shop  under  discussion,  a  regular  keysoating  attach- 
ment is  made  which  practically  makes  a  keyseating  machine 
out  of  an  ordinary  shaper.  A  front  view  of  this  attachment  at 
■work  on  a  big  pulley,  is  shown  in  Fig.  3.  The  feeding  of  the 
keyway  cutter  is  done  by  turning  the  handle  A.  Pig.  4  shows 
a  rear  view  of  the  same  job,  while  Fig.  7  shows  the  construc- 
tion of  the  attachment  in  detail.  The  ball-and-socket  connec- 
tion of  the  cutter  bar  to  the  shaper  head,  is  to  be  noted  in  this 
illustration,  as  well  as  the  method  of  feeding  the  cutting  tool. 
The  adjustable  stop-ring  and  set-screw  B,  Fig.  3,  show  plainly 
the  way  the  depth  of  the  cut  is  gaged.  Fig.  5  shows  a  large 
cone  pulley  being  keysoated.  This  last  illustration  is  In- 
eluded  because  it  shows  the  vise  jaws  set  on  the  outside  of  the 
pulley,  while  the  large  single  pulley  was  chucked  from  the 
inside  of  the  rim.  The  vise  jaws,  however,  do  but  little  more 
than  to  center  and  steady  the  pulley.  As  the  tool  cuts  only 
on  the  return  stroke  of  the  ram,  the  entire  pull  is  against  the 
angle-plate  body  of  the  vise. 

Miscellaneous  Shaper  Appliances 

Bushings  with  solid  keys  are  cut  in  an  automatic  feeding 
fixture.  Fig.  6,  in  which  the  feed  worm  is  worked  by  the  rod  A, 
which  is  attached  to  the  head  of  the  shaper  ram.  The  bush- 
ings, a  finished  one  of  which  is  shown  at  B,  are  placed  on  a 


Fig.  1.    Shaper  with  Turret  Toolpost 


Fig.  2.     Broaching  D- Washers  in  the  Shaper 


Fig,  3,     Keyseating  a  Large  Pulley— Front  View 

a  shaper,  though  it  is  extremely  useful  wherever  several  tools 
are  to  be  used  on  a  number  of  pieces  of  the  same  kind.  Such 
a  tool-holder  with  four  tools  in  place,  is  illustrated  in  Fig.  1. 

Broaching  D-Washera-Keyseating-  on  a  Shaper 

Many  small  parts  such  as  D-washers  may  be  broached  out 
to  advantage  in  a  shaper,  as  shown  in  Fig.  2.  For  this  work, 
the  clapper-block  is.  of  course,  either  removed  or  locked,  and 
the  shank  of  the  broach  is  hold,  preferably,  in  a  split  block 
or  socket,  so  as  to  be  easily  removed.  In  the  example  shown, 
the  drilled  washer  is  placed  in  a  U-shaped  socket  in  the  face 
of  a  footplate,  which  allows  the  operator  to  put  a  washer  in 
place  at  every  stroke  of  the  ram,  only  stopping  the  machine 
when  tne  shank  of  the  broach  is  full. 

Cutting  keyways  in  pulleys  is  a  job  often  done  on  a  shaper, 

•Associate   Editor  of  MACI^^•EnY. 


Fig    4      Kfvseating  a  Large  Pulley — Rear  View 

shouldered  mandrel  and  held  between  the  centers  of  the  fix- 
ture. The  tail  of  the  dog  is  held  between  the  drivers  D  and 
E,  in  such  a  way  as  to  avoid  any  unnecessary  play.  If,  in  set- 
ting, it  is  required  to  revolve  the  mandrel,  it  may  be  done  by 
turning  the  small  crank  F.  The  worm-wheel  is  also  an  index- 
ing disk  and  may  be  set  or  locked,  at  various  points,  by  using 
the  arm  and  pin  G,  which  makes  the  fixture  suitable  for 
other  work  not  requiring  the  automatic  feeding  device. 

Figs.  8  and  9  show  two  shaper  jigs  for  holding  special 
parts,  which  need  no  explanation,  and  in  Fig.  10  is  shown 
a  special  motor-driven  mill  used  to  machine  the  surface  of 
the  shaper  base  on  which  the  bottom  of  the  table  support 
rests.  As  this  milling  device  travels  on  the  horizontal  table 
ways,  the  surface  milled  must  necessarily  be  parallel  to  them, 
which  is  what  is  required  in  order  that  the  support  may  prop- 
erly do  its  duty. 
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The  semi-circular  spots  on  clamp-bolts  are  accurately  reamed 
to  the  correct  radius  by  using  the  special  left-hand  spiral 
reamer  A,  Fig.  11.  B  and  C  are  guide  bushings,  fitting  the  hole 
in  the  casting  D;  E  is  the  clamping  bolt,  and  F  is  a  size-test- 
ing bar.    By  using  reamer  A  to  finish  the  recess  in  the  bolt,  a 


indicator  is  carried  on  tne  end  of  a  small  ram,  similar  to  that 
of  a  shaper,  and  it  is  fed  out  or  in  by  means  of  a  handwheel. 
The  tops  of  the  vise  ways  are  tested  by  turning  the  vise  one- 
quarter  around  and  setting  the  indicator  as  shown  in  Fig.  17. 
In  Fig.  IS  are  illustrated  three  adjustable  scraping  blocks, 


^ 
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Fig.  6.     Keyseating  a  Large  Cone  PuUey 

perfect  fit  is  obtained  and,  in  consequence,  only  a  slight  ten- 
sion is  needed  to  lock  the  parts  securely. 

Graduating  and  Numbering'  Swivel  Heads— Testing  Vise  Jaws 

Shaper  swiveling  heads  are  graduated  on  a  machine  built 
along  lines  similar  to  several  other  Cincinnati  graduating 
machines,  though  it 
differs  in  several 
points  from  them. 
Fig.  12  is  a  front 
view  of  the  device. 
It  may  be  run  either 
by  hand  or  by  means 
of  the  motor  attach- 
ed. This  motor  is  an 
old  fan  motor  and 
the  method  of  belt- 
ing, as  shown  in 
this  illustration  and 
in  Fig.  13,  is  inter- 
esting. These  two 
engravings  show  the 
cam  motion  for  ob- 
taining the  one  long 
and  the  four  short 
graduating  strokes,  as  well  as  the  various  adjustments,  so 
plainly  that  no  explanation  is  needed.  After  graduating  the 
swiveling  heads,  the  degree  numbers  are  rolled  in  on  the  ma- 
chine shown  in  Fig.  14,  an  enlarged  view  of  which  is  shown 
in  Fig.  15.     An  inspection  of  the  last  engraving  will  show  that 


Fig.  7.    Details  of  the  Shaper  Keyseatiiig  Attachment 


Fig.  6,     Shaper  Attachment  for  Cutting  Bushings  wath  Solid  Keys 

the  variation  in  size  being  obtained  by  taper  gibs  which  may 
be  firmly  locked  wherever  set.  A  is  a  block  used  for  marking 
and  gaging  while  scraping  for  stroke  nuts;  B,  for  slides  and  C, 
for  column  Vs.  In  using  these  scraping  blocks,  the  procedure 
is  much  the  same  as  in  using  ordinary  flat  scraping  surface 
plates,  the  surface  being  smeared  with  lead,  the  block  worked 

back  and  forth,  and 
the  metal  touched 
up  with  a  hand 
scraper  according  to 
the  marking.  For 
scraping  in  ram 
slides  and  ram 
clamps,  as  they  are 
too  large  and  heavy 
to  be  worked  back 
and  forth  by  hand, 
the  machine  shown 
in  Fig.  19  has  been 
especially  designed. 
This  scraping  ma- 
chine is  portable  and 
may  be  attached  to 
any  shaper  under 
construction.  Bolted 
to  the  ram  head  is  a  bracket  which  fits  into  the  fork  of  the 
rocking  arm  of  the  machine  in  such  a  way  as  to  be  easily 
lifted  out,  when  it  is  necessary  to  lift  the  ram  clear  of  its  bear- 
ings, with  the  chain  hoist.  Fig.  20  is  another  view  of  the 
machine  showing  the  arm  and  crank  motion,  the  position  of 


Fig.  8.     Shaper  Fixture  for  Machuiint;  Dovetails 

two  sets  of  figures  and  two  sets  of  "half  gears"  are  used,  so 
that  the  figures  may  be  pressed  into  two  different  sizes  of 
swivel  heads  on  the  same  machine. 

Shaper  vise  jaws  are  tested  for  parallelism  and  the  correct 
position  of  the  pointer  relative  to  the  graduations  on  the  base. 
on  the  machine  shown  in  Fig.   16.     A  Brown  &  Sharpe  dial 


the  motor,  rheostat  and  switch,  and  the  gearing. 

Turning  Gear  Blanks  and  Disks  for  Setting  Cutters- 
Grooving  Solid  Journal  Boxes 

Change  gear  blanks  are  first  bored  out,  the  hub  faced  and 
the  key  way  cut;  then  they  are  placed  on  a  keyed  mandrel  and 
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Fig.  10.     Portable  Electrically-driven  Milling  Attachment  for 
Surfacing  Shaper  Base 


Fig.  11.    Special  Tools  for  Reaming  and.  Testing 
Clamp  Bolts 


Fig.  12.     Graduating  Machine— Front  View 


Fig.  13.     Graduating  Machine — Rear  View 


Fig.  14.     Machine  for  Numbering  Angular  Graduations 


Fig.  15.     Enlarged  View  of  Numbering  Machine  Head 
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Fig,   17,     TcMtlng  the   WnjM  ot   n   Sluipor  Vine 
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finished  in  a  lathe  fitted  with  a  special  tool  carriage  having 
two  sets  of  tools,  a  roughing  and  finishing  set,  shown  in  Fig. 
23.     At  A,  Pig.  21,  is  a  blank  in  position  for  roughing  and  at  B 


Fig.  24,  is  used,  which  are  exactly  the  diameter  that  the  gear 
for  which  they  are  marked  should  be  at  the  bottom  of  its 
teeth,  so  that  if  one  of  these  setting  blanks  is  put  on  a  man- 


Pig.  18.    Test  Blocks  used  in  Connection  with  Scraping 

are  a  number  of  mandrels  and  gear  blanks.  A  gear  is  pressed 
on  a  mandrel  while  the  cut  is  being  taken  on  the  one  in  the 
lathe,  so  as  not  to  lose  time.     An  arbor  press  which  is  used 


Fig.  19.    Portable  Machine  for  Moving  the  Ram  when  scraping  it 

drel  and  placed  between  the  centers,  the  gear  cutter  may  be 
set  so  that  it  just  barely  clears  the  rim  and  the  operator  is 
absolutely  certain  of  its  correctness  without  having  to  check 


Fig.    20.    Enlarged  View  of  fje  Scraping  Machine 
showing  Starting  Box,  Slotted  Cross-head,  etc. 


Pig.  21 


View  of  Lathe  especially  fitted  for 
Turning  Gear  Blanks 


Counterbalanced  Stock 
Report  Boards 


for  this  purpose  is  conveniently  located  at  C. 

In  cutting  gear  teeth,  it  is  common  practice  to  set  the  cutter 
with  the  outside  diameter  of  the  blank  and  then  raise  the  table 


up  his  table  height  or  measure  the  outside  of  a  gear  blank 
when  setting. 

The  principle  of  the  solid  journal  box  oil-grooving  device. 


Fig.  23.     Double-head  Tool  Carriage  for  Turning  Gear  Blanks 

or  lower  the  cutter  a  certain  number  of  thousandths  to  secure 
the  right  depth  of  the  teeth,  but  to  do  away  with  the  errors 
that  are  bound  to  creep  in  through  setting  by  an  off-size  blank 
or  miscalculation  in  the  setting,  a  series  of  setting  blanks. 


Fife-    2-1.     Disks  of   Various  SiZi 


s  lor  Setting  Gear  Cutters  to  Depth 


shown  in  Fig.  25,  which  is  used  on  a  drill  press,  has  been  de- 
scribed before,  but  it  will  stand  describing  again  for  the  bene- 
fit of  those  who  haven't  seen  one.  The  grooving  cutter  A  is 
set  into  the  holder  B,  which  fits  into  the  drill  press  spindle. 
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When  in  use,  this  holder  fits  down  over  the  guide  C  which 
has  a  long  piece  D  in  it,  something  iilie  a  Icey,  but  which  may 
be  forced  outward  by  a  taper  wedge  bade  of  it,  operated  by 
pushing   in    the    member   i,';    this    forces    the    wedge    upward 


counterbalanced,  like  a  window,  and  when  one  is  down  where 
it  can  be  easily  read,  or  chalked  in,  the  others  are  up  out  of 
the  way.  The  first  coluniu  shows  the  number  of  the  parts;  the 
second  column  the  number  of  pieces  in  stock  and  the  third 
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Fig.  25. 


Fixture  for  Cutting  Oil  Grooves  in 
Solid  Journal  Boxes 


Fig.  26.     Oil  Groove  beirg  cut  iu  Solid 
Journal  Box 


Fig.  27. 


Counterbalanced  Gage 
Boards 


and  pushes  the  piece  O  out  against  the  cutter  B.  By  working 
the  drill  press  spindle  up  and  down  and  gradually  pushing  in 
the  member  E,  the  oil  groove  is  easily  cut.  Fig.  26  shows  a 
journal  box  in  place,  and  also  shows  the  slanting  slot  F  in  the 


column  the  number  on  order.     In  the  engraving,  one  full  board 
is  shown  and,  above  A,  a  part  of  another. 

Fig.  27  shows  a  set  of  counterbalanced  gage  boards,  which 
are  neat  and  save  a  gi-eat  deal  of  space  as  well  as  trouble,  for 
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Pig.  23.     Type  of  Chest  in  whicii  Bolts  and  Clamps  for  Each  Job  are  kept  Fig.  29.     Heavy  Machine  Mekong  Truclc 

end  of  part  E  by  which  the  taper  wedge  is  forced  upward.  the  boards  are  easily  pulled  down  and  no  step  ladder  is  needed 

to  reach  the  upper  ones. 
Miscellaneous  Devices  A  splendid  time-  trouble-  and  temper-saving  plan  carried  out 

The  big  ruled  blackboards  which  are  used  to  keep  track  of      here,  is  to  keep  all  the  bolts,  blocks,  clamps  or  wedges,  needed 
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Pig.  30.     Planer  equipped  with  Holnlorii'd  Wldn  Ii.mkU  Fig.  31.     Lalhe  with  Special  Ecceniric  Turning  Alt.uhni„nl  and  To.d 

the  number  of  pieces  in  stock  or  orders  for  the  various  ma-      to  set  up  any  regular  job,  in  a  chi'st    (Fig.  2S),  the  key  of 
chine   parts,   are   shown    in    Fig.    22.     These    big   boards    are      which    is   accessible   only   to   those    who   have   a   right    to    It. 
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32,      Shaper  Rams  with  Brass  Caps  attached 
to  the  Finished  Ends  for  Protection 


Each  chest  is  numbered  to  correspond  to  the  parts  to  be  ma- 
chined, and  as  it  is  on  large  casters,  it  is  easily  rolled  from  the 
tool  storage  room  to  the  machine  on  which  the  work  is  to  be 
done.  By  this  system  a  man  doesn't  have  to  keep  a  whole 
junk  pile  near  his  machine,  from  which  to  dig  out  his  bolts  or 
clamps,  with  the  chance  that  he  won't  find  what  is  needed 
after  a  half  hour's  wasted  search,  and  will  have  to  make 
something  or  rob  his  neighbor. 

Heavy  machines  may  be  easily  moved  to  places  not  access- 
ible to  a  crane,  by  using  the  truck  shown  In  Fig.  29,  which  is 

very        low        and 

strong.  Special 
note  should  be 
taken  of  the  steer- 
ing knuckles,  the 
long  hubs  of  the 
wheels  and  the 
method  of  connect- 
ing the  two  axles. 

Fig.  30  shows  a 
planer  fitted  with 
special  cross-slides 
and  braces  for  its 
side  heads,  in  or- 
der to  secure  the 
proper  rigidity  for 
high,  narrow  work. 
In  handling 
shaper  rams  after 
the  heads  have 
been  finished,  it 
has  been  found  im- 
possible to  prevent 
damage  to  them 
unless  the  finished 
head  is  protected 
in  some  way;  for 
this  purpose  easily  applied  brass  caps  have  been  made  which 
are  put  on  as  shown  in  Fig.  32. 

Instead  of  using  two  centers  tor  eccentric  work,  a  lathe  has 
been  fitted  up  as  shown  in  Fig.  31.  The  mechanism  is  plainly 
shown,  but  the  point  I  wish  to  bring  out  is  that  a  single 
pointed  cutting  tool  will  not  turn  a  true  eccentric,  as  the  mo- 
tion of  the  piece  being  turned  and  its  relation  to  the  cutting 
point  varies  considerably,  so  that  a  tool  like  the  one  shown  at 
A  must  be  used  to  obtain  the  desired  result. 

•     «     * 

PENSION  FUND  OF  THE  U.  S.  STEEL  CORPORATION 

The   United   States   Steel   Corporation   announced   early   in 

May  that  it  has  established  a  pension  fund  for  its  employes. 

The   sum  of   $8,000,000   has  been   set  aside  for  this  purpose 

which    will    be    consolidated    with    a 

$4,000,000  fund  given  some  years  ago 
by  Mr.  Andrew  Carnegie  for  the 
same  object.  The  aggregate  amount 
will  be  known  as  the  United  States 
Steel  and  Carnegie  Pension  Fund, 
and  the  net  proceeds  will  be  admin- 
istered by  a  board  of  twelve  trustees 
for  the  benefit  of  the  employes  of  all 
subsidiary  companies  of  the  United 
States  Steel  Corporation.  It  is 
understood  that  under  the  tentative 
arrangement  for  the  distribution  of 
the  proceeds  from  the  fund,  injured 
employes  will  receive  part  of  their 
wages  during  the  time  of  their  dis- 
ability. Single  men  are  to  receive  35 
per  cent  of  their  wages,  and  married  men  50  per  cent,  with  an 
extra  5  per  cent  for  each  child  under  16,  and  2  per  cent  for 
each  year  of  service  over  five.  For  permanent  injuries  lump 
sums  are  provided,  based  on  the  extent  of  the  disability.  In 
cases  of  death,  the  widow  and  children  will  receive  Xy^  years' 
wages  with  an  additional  10  per  cent  for  each  child  under  16, 
and  3  per  cent  of  each  year  of  service  over  five. 


DETERMINING  DIMENSIONS   OF  GEARS 
FROM  SAMPLES* 

By  E.  WINSLOW  BAXTER* 

Many  articles  have  been  published  in  the  engineering  press 
on  the  subject  of  gearing,  and  formulas  have  been  given  for 
the  solving  of  the  different  problems  which  arise  .in  design- 
ing gear  transmissions.  There  is  another  phase  of  the  sub- 
ject, however,  which  is  seldom  mentioned.  This  is  the  dupli- 
cation of  worn  out  or  broken  gears  sent  to  the  gear  cutting 
shop  by  the  customer  who  wants  a  new  gear  "just  like  the 
sample."  Often  these  samples  are  accompanied  by  instruc- 
tions, sketches,  or  blueprints  which  render  the  work  of  dupli- 
cation simple,  but  a  large  number  are  sent  in  by  customers 
to  whom  all  gears  are  "cog-wheels,"  and  the  information 
needed  to  reproduce  the  old  gear  must  be  obtained  from  the 
sample. 

The  writer  intends  to  give  in  the  following  a  few  of 
the  methods  by  which  problems  of  this  kind  may  be  solved, 
although  these  methods  are  by  no  means  original.  For  test- 
ing the  pitch  of  gears  a  prominent  firm  sells  a  set  of  three 
spur-gear  gages  having  teeth  cut  on  their  periphery  for  all 
the  principal  diametral  pitches.  Such  a  set  of  gages  is  very 
handy  for  measuring  the  pitch  of  gear  samples.  However,  all 
gears  are  not  cut  with  standard  diametral  pitches.  Some- 
times they  are  cut  with  an  odd  circular  pitch  which  must  be 
determined  by  calculation.  In  the  engraving  accompanying 
the  table  of  spur  gear  formulas  is  given  the  nomenclature 
used  for  regular  involute  teeth.  All  the  formulas  given  in  the 
following  are  based  on  the  proportions  given  in  the  table. 

Spur  Gears 
Assume  that  we  are  to  reproduce  a  spur  gear,  the  teeth  of 
which  are  not  worn  more  than  to  make  it  possible  to  measure 
the  outside  diameter  with  reasonable  accuracy.  From  the 
known  outside  diameter  and  the  number  of  teeth  we  can  find 
the  circular  pitch  required  for  selecting  the  proper  cutter  for 
cutting  the  gear.     The  formula  used  is  as  follows: 

3.1416  X  O 
P'  = 

.Y  +  2 

Assume,  for  example,  that  the  sample  gear  has  18  teeth  and 
that  the  average  of  a  number  of  different  measurements  for 
the  outside  diameter  taken  at  different  points  is  4%  inches. 
Substituting  these  values  in  the  formula  gives: 

3.1416  X  4.375 

P'  = =  0.687,  or  practically  11/16  inch. 

18  +  2 

When  the  circular  pitch  is  found  it  can  be  approximately 
converted  into  standard  diametral  pitch  by  tables  published 
in  nearly  all  gear  catalogues,  and  also  in  Machinery's  Refer- 
ence Series  No.  15,  "Spur  Gearing."     The  proper  cutter  to  use 


I. 


.V»f///)jgr)/..V.  r. 


Fig.  1,    Method  ot  Measuring  the  Outside  Diameter 
of  a  Gear  \^ith  an  Odd  Number  of  Teeth 


Fig.  2. 


Nomenclature  for  Bevel 
Gears 


can  then  easily  be  selected. 

If  the  sample  gear  is  worn  so  that  the  outside  diameter  can- 
not be  accurately  measured,  measure  the  bottom  diameter  and 
substitute  in  the  formula  below: 

3.1416  X  A 


P--- 


A'  — 2.3142 


Don't  let  your  work  fall 
ing  quality  for  quantity. 


below   inspection  par  by  sacrific- 


•  For  additional  information  relating  to  gearing,  see  MACniNERT's 
Reference  Series,  No.  1,  "Worm  Gearing,"  No.  15,  "Spur  Gearing," 
No.  20.  "Spiral  Gearing,"  and  No.  37,  "Bevel  Gearing." 

t  Address :     33  Flynt  St.,  Norfolls  Downs,  Quincy,  Mass. 
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As  an  example  assume  that  the  sample  gear  has  50  teeth 
aiul  that  the  root  diameter  Is  3.97  Inches.    Then: 


P'  =  - 


3.1416  X  3.97 


For  shaft  angles  of  less  than  90  degrees: 

sin  7 


=  0.262  Inch. 


tan  a  =  - 


50  —  2.3142 

This  circular  pitch  corresponds  almost  exactly  to  12  diame- 
tral pitch. 

If  the  sample  gear  has  an  odd  number  of  teeth  and  the 
pitch  is  coarse,  the  outside  or  root  diameters  cannot  be  ob- 
tained with  sufficient  accuracy  by  direct  measurement,  as 
plainly  shown  in  Fig.  1.  In  this  case,  however,  we  can  meas- 
ure from  the  hole  to  the  tip  of  one  tooth,  multiply  this  dimen- 

TABLB  OF  SPUR  OEAR  FORMULAS 


■  +  cos  7 


Having  measured  the  outside  diameter  and  found  the  center 
angle,  we  substitute  these  in  the  following  formula: 

3.1416  X  0 


P'  =  - 


N  +  2  cos  a 
If  the  outside  is  so  worn  that  we  have  to  work  from  the  root 
diameter,  the  following  formula  is  used  : 

3.1416  X  d 


P'-. 


?/  — 2.3142  cos  a 


(/..Y.J-. 


Name 


Number  of  Teeth . 
Circular  Pitch . . . 
Diametral   Pitch. 


Addendum 

Thiclsness  of  Tooth 
Chordal  Thickness 

Clearance 

Working   Depth . , 

Whole  Depth 

Outside  Diameter 
Pitch  Diameter. . 
Root  Diameter... 


In  Terms  of  No. 
^  ,     of  Teeth,  Dia- 
Symbol ,  metral  Pitch  or 
I  Pitch  Diameter 


N 

P' 

P 

S 

T 

Tc 

F 

3S 

W 

O 

D 

d 


D  X  sin 


90° 


N. 


P 


N- 


.3142 


In  Terms 

of 

Circular 

Pitch 


In  Terms 

of 

Diametral 

Pitch 


3.1416 
P 


In  Terms 

of 
Addendum 


In  Terms 

of 
Thickness 


3.1416 
P' 

P' 
3.1416 

3 


P' 

30 

3P' 

3.1416 

0.6866P' 


P 


0  1571 


_3_ 
P 

3.1571 


8.1416  S  !       3T 

1  1.5708 

^  T 

0.6366  T 


1.5708  S 


0.1571  S 

3S 
3.1571  S 


T 

10 

1.3733  T 
1.3783  T 


If  necessary  we  can  caliper  to  the  hole, 
double  the  dimension  and  add  the  diam- 
eter of  the  hole  for  finding  either  the  out- 
side or  the  root  diameters  as  already  ex- 
plained for  the  spur  gears. 

Worms  and  Wormvsrheels 

In  the  case  of  a  worm  and  wormwheel 
it  is  a  simple  matter  to  find  the  circular 
pitch,  as  it  equals  the  distance  from  one 
worm  thread  to  another  in  a  line  parallel 
with  the  axis  of  the  worm.  The  lead 
equals  the  advance  of  one  thread  in  one 
revolution.  When  the  circular  pitch  and 
the  outside  diameter  are  known,  then: 

Pitch  diam.  of  worm  ^=  outside  diam  - — 
0.6366  P' 

Tangent  of  thread  angle  = 
lead  X  0.3183 


pitch  diameter  of  worm 

In  the  case  of  a  wormwheel,  we  should 
always  determine  the  dimensions  of  the 
worm  before  starting  to  replace  the  gear, 
and  should  always  know  the  center  dis- 
tance between  the  worm-  and  wheel- 
shafts,  as  the  throat  diameter  of  the 
wormwheel  is  seldom  correct.  The  gear, 
therefore,  should  not  be  bobbed  so  as  to 
get  the  same  throat  diameter  as  the  sam- 
ple worm-gear,  but  it  should  be  hobbed 
with  the  hob  corresponding  to  the  mating 
worm  at  the  correct  center  distance  at 
which  worm  and  wheel  will  run. 

Spiral  Gears 


sion  by  2,  and  add  the  diameter  of  the  hole,  the  total  sum 
then  being  the  true  outside  diameter. 

Bevel  Gears 
In  duplicating  bevel  gears  it  is  necessary  to  know  the  num- 
ber of  teeth  in  the  mating  gear  and  the  angle  of  the  shafts  on 
which  the  two  gears  run.     The  center  or  pitch  cone  angle  o 
(Pig.  2)  of  the  gear  must  first  be  found. 
Let  3\r,  =  number  of  teeth  in  sample, 

2V2  =  number  of  teeth  in  mating  gear, 
o  =  pitch  cone  angle  of  sample, 
7  =  shaft  angle. 
Then  for  90-degree  shaft  angles: 

tan  a  = 

For  shaft  anglos  of  more  than  90  degrees: 
sin  (180°  — 7) 


The   following   formulas    may   be    used 
for   finding  the  pitch  diameter  of  spiral 
gears,  when  the  outside  or  root  diameter, 
the  angle  of  the  teeth  with  the  axis  of  the  gear,  and  the  num- 
ber of  teeth  are  known.     Let: 
D  =  pitch  diameter, 
2V^^  number  of  teeth, 
a  =:  angle  of  teeth  with  axis  of  gear, 
0  =:  measured  outside  diameter, 
(i=:  measured  root  diameter. 


Then: 


D  =  - 


X  X  0 


N  Xd 


2V^-f2cosa  iY  — 2.3142  cos  a 

The  formulas  given  above  are  in  all  cases,  of  course, 
rived  from  the  regular  formulas  for  standard  gears. 


de- 


tan  a- 


N, 


N, 


-cos  (180° 


The  following  receipt  for  a  non-shrinking  alloy  was  re- 
cently published  In  the  Metal  Industry:  Tin,  50  pounds,  and 
zinc  50  pounds,  gives  a  tough,  hard  metal  I  hat  runs  well.  It 
is  Improved  by  the  addition  of  2  pounds  of  bismuth.  By  the 
tise  of  heavy  sprues,  and  by  pouring  colil,  the  slislit  sluinkage 
may  be  largely  overcome. 
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PRIMITIVE  BORING  MACHINES 

By  JOSEPH  G,  HORNER* 

In  the  French  encyclopedia  of  D'Alembert  and  Diderot 
(1777)  a  drawing  is  shown  of  a  machine  for  boring  a  cannon. 
(See  Plate  I.)  A  building  with  stone  walls,  supporting  a 
single  span  ridge  timber  roof  is  provided  with  a  central  tower 
•extending  to  a  considerable  height  above  the  ridge.  From 
ihorizontal  beams  L  in  this  tower,  pulley  blocks  E  are  hung,  the 
lower  blocks  being  attached  to  a  sliding  timber  framing  carry- 
ing the  gun  H  to  be  bored,  and  sliding  between  vertical  tim- 
ber guides  Ff,  reaching  from  the  floor  up  into  the  tower. 
These  guides  keep  the  gun  to  be  bored  in  a  fixed  position  in 
its  framing  throughout  its  vertical  movements.  It  is  sus- 
pended, mouth  downwards  over  the  boring  tool,  which  is  sim- 
ply rotated.  The  feed  is  imparted  to  the  gun  as  follows: 
The  falls  of  the  two  ropes  which  come  from  the  two  upper 
blocks  K  of  the  suspended  tackle  are  wound  round  a  small  drum 


Plate  I.    A  Gun  Boring  Machine  of  Large  Proportions — Model  of  1760 

of  several  feet  in  length,  the  journals  of  which  are  carried  in 
bearings  on  the  uprights  which  carry  the  tower.  The  drum 
is  rotated  very  slowly  through  two  pairs  of  gears  M  and  A', 
consisting  of  trundle  pinions  on  a  first  motion  shaft,  and 
wooden  cog-wheels  on  the  drum  shaft.  The  pinion  shaft  is 
turned  by  large  wheels  0  on  the  shaft  P  with  projecting  pins 
arranged  all  around  their  peripheries.  The  down-feed  of  the 
gun  in  its  sliding  frame  is  thus  controlled  while  boring. 

The  boring  appliances  are  shown  in  detail  in  Plate  II. 
Fig.  2  in  this  plate  shows  the  vertical  stem  of  the  boring 
arbor  broken  off  and  carried  up  at  B,  and  stepped  into  a  bear- 
ing R  below,  which  rests  on  masonry.  It  is  rotated  by  a  long 
lever  with  a  loose  handle  seen  at  the  right-hand  end  in  Plate 
II,  and  at  the  left-hand  end  at  T  in  Plate  I,  by  which  a  work- 
man or  a  horse  pulls  it  around  in  a  circle. 

The  remainder  of  the  illustrations  in  Plate  II  show  the  bor- 
ing tools,  which  are  mostly  reamers  with  inserted  blades  or 
milling  cutters  in  embryo.  Fig.  3  shows  the  boring  tool  A, 
having  a  four-sided  tapered  recess  at  D  to  fit  over  the  end  6 
of  the  arbor  B.  The  end  A  is  hemispherical,  and  is  channeled. 
At  the  lower  part  of  the  plate  the  numbers  1,  4,  S,  12,  16  and  24 

•  Address:  45  Sydney  Building-s,  Bath,  England. — See  biograph- 
ical note,  Machineky,  Sla.v.  HiOS. 


represent  different  bodies  of  copper  which  carry  steel  cut- 
ters to  fit  on  the  arbor  B,  the  largest  ones  being  used  for  fin- 
ishing the  bores.  The  tool  No.  1  is  used  first,  followed  by 
the  boring  tool  A,  Fig.  3,  after  which  the  larger  tools  are  used 


Plate  II.    Tools  used  foi"  Boring  Guns  in  France  a  Century  and  a  Half  ago 

by  which  the  diameter  of  the  bore  is  gradually  augmented 
until  the  boring  is  terminated.  The  details  of  tool  24  are 
shown  above  it;  F  is  its  plan,  E  its  axial  section,  and  D  the 


:=dh>    'V-"- 


Plate  HI.     A  Portable  Drilling  and  Boring  Machine  with  AiUuniati-     it.  .1  — 
Early  French  Type 

body  Without  its  cutters.     At  C  are  seen  two  of  the  eight  cut- 
ters drawn  to  a  twice  enlarged  scale.    The  ends  are  bent,  it  is 
stated,  for  giving  to  the  tool  an  opportunity  to  enter  the  bore. 
Figs.  4,  5  and  6  illustrate  boring  tools  for  mortars  of  differ- 
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eiit  calibers.    The  plan  end  views,  showing  the  dovetailed  set- 
ting of  the  cutters,  are  seen  to  the  right. 

The  illustration  at  the  top  In  Plate  III  shows  the  drilling  of 
the  touch  holes  in  the  cannon,  and  is  an  example  of  an  early 
form  of  portable  drill.  The  cannon  which  is  being  bored  is 
supported  on  timber  blocking,   with   wedge   pieces,   and   the 


NEW  DESIGN  OF  HYDRAULIC  CYLINDER 
GLANDS 

By  BENJAMIN  BROWNSTEIN 

The   repacking   of   cylinders   of   large   hydraulic   presses   of 
the  type  shown  In  Fig.  1  is  not  an  easy  and  convenient  mat- 


hole  is  being  made  with  a  fiddle  drill,  the  bow  being  seen  at  M.      ter,   especially   when   the   stroke   is  short  and   the  cylinders 


Fig.  1.    Large  Hydraulic  Press  of  a  Type  Presenting  Difficulties  in  Repacking  the  Cylinders 

The  pressure  against  the  drill  is  imparted  by  the  lever  BC,  large.     The    pressure    on    the    rams    of    these    presses   ranges 

weighted  at  D  as  required.    The  block  G  takes  the  pressure  of  from  2000  pounds  per  square  inch  upward. 

the  pointed  rear  end  of  the  drill.     The  shape  of  this   block  The   usual  design   of  the  cylinder  and   gland   is  shown   in 

is  seen  at  A  and  B  above,  giving  front  and  rear  views,  the  iron  Fig.  2.     The  gland  is  held  down  by  a  considerable  number 


^acftinuy.y.W 


Fig.  2.     Usual  Design  of  Cylinder  and  Gliuid 

plate  with  its  holes  being  shown  at  B.  The  axle  EF,  with  a 
cross  handle  has  a  cord  wound  round  it,  the  function  of  which 
is  to  withdraw  the  drill  from  the  hole.  In  the  middle  view, 
Plate  III,  are  shown  side,  front,  and  back  views  of  the  port- 
able drilling  frame. 


Pig.  3.    Improved  Design,  Pucilltatlug  Repacking 

of  Studs  and  nuts  which  resist  the  upward  pressure  of  the 
water  acting  on  the  packing  at  the  bottom  of  the  gland. 
When  repacking  this  type  of  cylinder  and  gland,  the  follower 
Is  raised  up  from  the  rams  and  the  nuts  removed.  This  work 
Is  not  very  easily  done,  especially  when  the  nuts  are  rusted 
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in  place,  and  when  the  space  available  prevents  the  use  of  a 
good-sized  wrench.  In  many  cases  it  is  found  more  conven- 
ient to  remove  the  cylinder  with  the  ram  and  other  parts 
from  the  press  in  order  to  repack  it.  Difficulty  is  also  met 
with  when  replacing  the  gland  and  screwing  the  nuts  home. 
If  the  nuts  are  not  screw-ed  down  so  that  the  tension  on  all 
the  studs  is  equal,  the  load  is  thrown  entirely  upon  those 
studs  which  are  in  greater  tension. 

The  design  of  the  hydraulic  cylinder  glands  shown  in  Figs. 
3  and  4  eliminates  the  troublesome  studs  and  nuts;  it  allows 
the  cylinder  to  be  repacked  without  taking  the  press  apart 
(the  follower  is  simply  raised  up  from  the  rams);  it  is 
stronger  than  the   design  with  the  greater  number  of  studs, 


Fig.  4.    Detail  of  Gland  Bushing 

as  can  be  easily  seen  from  studying  the  illustration  Fig.  3, 
and  is,  therefore,  capable  of  carrying  a  greater  pressure  and 
will  give  less  trouble.  In  Fig.  3  is  shown  a  section  of  the 
cylinder  and  cylinder  gland.  The  gland  is  divided  into  three 
parts,  o  the  bottom  gland,  ft  a  gland  bushing  which  is  shown 
in  detail  in  Fig.  4,  and  c  the  top  gland.  The  bottom  gland  a 
is  made  solid  and  put  in  after  the  leather  and  hemp  packing 
is  inserted  in  its  proper  place.     Then  the  gland  bushing  &  is 


Fig.  5.    Diagram  showing  ho-w  Bushing  Sections  can  easily  be 
removed  and  replaced 

put  into  place.  This  bushing  is  made  in  five  or  more  sections 
as  shown  in  Fig.  4,  according  to  the  diameter  of  the  cylinder 
and  the  thickness  of  the  parts  making  up  the  gland.  By 
making  the  bushing  in  this  way  the  sections  can  easily  be 
put  in  or  taken  out  without  removing  the  ram  from  the  cylin- 
der as  will  be  apparent  from  a  little  study  of  the  engraving 
Fig.  5. 

The   top   gland   c  which  is   shown   split  but  which   can   be 


made  solid  if  the  design  of  the  press  allows  it,  is  then  put 
into  place  and  held  down  w-ith  two,  four  or  six  cap-screws 
or  studs  and  nuts,  as  desired,  the  number  of  screws  depend- 
ing upon  the  size  of  the  cylinder.  It  will  be  seen  in  Fig.  3 
that  this  design  of  gland  and  cylinder  eliminates  the  difficul- 
ties common  to  the  general  design  shown  in  Fig.  2.  This 
method  of  packing  is  superior  in  every  way. 

It  is  not  possible  to  give  all  the  proportions  of  the  gland, 
as  the  most  important  factors,  the  diameter  of  the  cylinder 
and  the  pressure  per  square  inch  are  variable  quantities,  but 
the  following  may  be  stated  as  a  general  formula  for  calculat- 
ing the  stress  on  the  gland. 
Let  P  =  pressure  per  square  inch  on  ram, 

i  =  thickness  of  bottom  gland  =  width  of  packing, 
P,  =  total  pressure  on  gland  o  per  inch  of  mean  circum- 
ference, 
5  =  safe  shearing  stress  of  flange  of  gland  bushing  6. 
Then 

Pi 

P,  =  Ft.  and  t  =  — . 


AEROPLANE  FLIGHT    FROM  LONDON    TO    MANCHESTER 

A  new  record  in  aviation  was  established  by  Louis  Paul- 
han,  the  French  aviator,  April  27  and  2S,  when  making'  a 
flight  from  London  to  Manchester,  England,  and  thereby  win- 
ning a  prize  of  .?50,000  offered  by  the  Daily  Mail.  According 
to  the  rules  of  the  prize  it  was  to  be  paid  to  the  first  aviator 
who  traversed  this  distance  of  185  miles,  making  only  two 
stops  and  completing  the  journey  in  twenty-four  hours.  This 
is  the  greatest  feat  so  far  performed  in  aviation  and  is  re- 
warded by  the  largest  sum  offered  as  an  aviation  prize.  Mr. 
Paulhan  started  from  London  at  5.31  P.  M.,  April  27,  and  con- 
tinued in  one  uninterrupted  flight  as  far  as  Litchfield,  where 
he  arrived  at  8.10  P.  M.,  after  having  covered  117  miles  in  two 
hours  and  thirty-nine  minutes  at  an  average  speed  of  44  miles 
per  hour.  From  this  point  he  resumed  his  journey  at  4.9  A.  M. 
the  following  morning,  and  arrived  at  Didsbury,  near  Man- 
chester, at  5.30,  completing  the  remaining  66  miles  of  the 
journey  in  81  minutes  at  an  average  speed  of  48.8  miles  per 
hour.  Mr.  Paulhan  competed  with  Mr.  Grahame  White,  an 
Englishman,  for  this  prize.  Mr.  White's  efforts  also  deserve 
to  be  recorded.  He  started  from  London  at  6.33  P.  M.  and 
stopped  at  Roade,  60  miles  away  at  7.55  P.  M.  In  an  effort  to 
over-reach  his  rival  he  resumed  his  fiight  in  the  dark  at  2.50 
A.  M.,  but  had  to  again  descend  at  4.30  A.  M.  Starting  again 
at  5.02  A.  M.  he  found  the  wind  conditions  so  adverse  that  he 
was  compelled  to  descend  at  Litchfield  at  5.20  A.  M.  for  a  sec- 
ond time. 

Mr.  Paulhan  now  holds  both  the  long-distance  record  and 
the  altitude  record  for  aeroplanes.  The  week  before  his  fiight 
from  London  to  Manchester  he  went  a  distance  of  130  miles 
"cross-country"  in  Prance  without  alighting.  At  Los  Angeles 
last  January  he  won  the  altitude  record  for  the  heavier-than- 
air  machines,  rising  to  a  height  of  5000  feet. 


ARTIFICIAL  RUBBER 

Dr.  Carl  Harries,  professor  of  chemistry  at  the  University 
of  Kiel,  Germany,  has  discovered  a  process  of  making  arti- 
ficial rubber.  The  product  is  said  to  have  all  the  character- 
istics of  natural  rubber.  The  importance  of  the  discovery  to 
the  automobile  world  can  hardly  be  overestimated.  The  enor- 
mous consumption  of  rubber  in  the  manufacture  of  tires  has 
jumped  to  a  price  of  $2.50  or  more  a  pound,  for  pure  Para  rub- 
ber, from  about  75  cents  a  pound  less  than  two  years  ago.  It 
is  said  that  the  artiflcial  rubber  is  as  tough  and  elastic  as  the 
natural  product,  and  is  a  light  brown  to  white  in  color.  At 
present  the  manufacture  is  very  costly,  but  It  is  expected  that 
the  process  will  be  so  simplified  and  cheapened  as  to  produce 
the  artiflcial  rubber  cheaper  than  the  natural  rubber.  It  is 
anticipated  by  some  optimistic  persons  that  the  natural  rub- 
ber industry  will  eventually  suffer  the  same  fate  as  that  of 
the  natural  indigo  industry.  To-day  artificial  indigo,  manu- 
factured by  German  chemists,  has  virtually  ousted  the  natural 
article  from  the  market  entirely. 
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THREADING   OPERATIONS— 2 


PRACTICE  FOR  THE   BROWN   &   SHARPS    AUTOMATIC 
SCREW  MACHINE 

B.V  DODQLA8   T.  HAMILTON' 

The  producing  of  a  correct  lobe  on  the  cam  for  threading, 
and  a  knowledge  of  the  various  threading  attachments  and  de- 
vices used,  is  essential,  as  was  explained  in  the  previous  in- 
stallment, but  careful  consideration  should  also  be  exercised 
in  the  selection  of  suitable  dies  and  taps  if  good  results  are  to 
be  expected.     The  nature  of  the  material  to  be  threaded,  of 


& 


"CLAMPING  RING 
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Fig.  11.     Spring  Screw  Threading  Die  and  Ac^usting  Ring 

course,  governs  to  a  certain  extent  the  particular  design  of  die 
or  tap  to  use.  The  various  types  of  dies  and  taps,  and  die 
and  tap  holders,  will  be  briefly  reviewed. 

Spring'  Screws  Threading  Dies 
In  Fig.  11  is  shown  a  common  form  of  spring  screw  thread- 
ing die  with  its  adjustable  ring.  Dies  of  this  type  are 
used  to  a  large  extent  on  the  Brown  &  Sharpe  automatics,  but 
the  results  obtained  are  not  always  entirely  satisfactory. 
There  are  a  number  of  objections  to  this  type  of  die,  some  of 
which  are  here  given.  The  common  method  of  making 
these  dies  is  to  hob  them  out  with  a  tap  larger  in  diameter 
than  the  basic  screw  and  then  close  them  in  by  means  of  the 

TABLE  VI.     ADJUSTABLE  ROUND  SPLIT  SCREW  THREAD  BUTTON 
DIE  SIZES  FOR  A.  S.  M.  E.  STANDARD  SCREWS 


Size  of  Screw 

and  Number  of 

Threads  Per  Inch 

External 
Diameter 

Pitch 
Diameter 

Root 
Diameter 

0.060  —  80 

0.060 

0.0519 

0.0424 

0.073  —  72 

0.073 

0.0640 

0.0535 

0.086  —  64 

0.086 

0.0759 

0.0640 

0.099  —  56 

0.099 

0.0874 

0.0739 

0.112  — 48 

0.112 

0.0985 

0.0827 

0.125  —  44 

0.125 

0.1102 

0.0930 

0.138-40 

0.138 

0.1218 

0.1028 

0.151  —  36 

0.151 

0.1330 

0.1119 

0.164  —  36 

0.164 

0.1460 

0.1249 

0.177  —  32 

0.177 

0.1567 

0.1330 

0.190  —  30 

0.190 

0.16S4 

0.1431 

0.216  —  28 

0.216 

0.1928 

0.165S 

0.242  —  24 

0.242 

0.2149 

0.1834 

0.268  —  22 

0.268 

0.2385 

0.2040 

0.294  —  20 

0.294 

0.2615 

0.2236 

0.320  —  20 

0.320 

0.2875 

0.249G 

0.346  —  18 

0.346 

0.3099 

0.2678 

0.372  —  16 

0.372 

0.3314 

0.2841 

0.398  —  16 

0.398 

0.3574 

0.3101 

0.424  —  14 

0.424 

0.3776 

0.3235 

0.450  —  14 

0.450 

0.4036 

0.3495 

adjusting  ring  shown.  This  produces  an  imperfect  thread  if 
a  tap  much  larger  in  diameter  than  the  basic  size  of  the  screw 
is  used.  The  correct  method  of  tapping  out  a  die  of  this 
kind  is  to  use  a  taper  tap  which  gives  clearance  at  the  back 
of  the  die,  as  is  necessary.  This  necessitates  the  making 
of  taper  taps,  as  can  be  easily  seen,  which  adds  to  the  ex- 
pense of  the  die.  This  typo  of  die  is  also  difflcult  to  harden 
without  springing  the  prongs,  thus  causing  chattering  and  pro- 
ducing a  thread  which  is  not  spherical  in  shape.  Making 
a  die  with  three  prongs  or  cutting  edges  obviates  chattering 
and  produces  a  more  nearly  perfect  thread.  When  cutting  a 
small  screw,  the  work  sometimes  breaks  off  in  the  die,  leaving 


It  practically  useless,  because  in  drilling  the  broken  pioces  out, 
the  thread  in  the  die  is  sacriflcod  in  most  cases.  A  type  of  die 
which  overcomes  this  latter  objection  is  shown  in  Pig.  12,  the 
die  here  shown  being  split,  allowing  the  broken  screw  to  be 
easily  removed.  The  location  of  the  cutting  edges  on  spring 
screw  threading  dies  should  be  radial  for  brass,  and  about  0.1 
of  the  diameter  ahead  of  the  center  for  Norway  iron,  machine 
steel,  etc. 

Adjustable  Round  Split  Screw  Threading  Dies 
This  form  of  die  has  an  advantage  over  the  spring  screw 
threading  die  for  the  following  reasons:  It  can  be  hardened 
without  springing  out  of  shape,  and  can  be  held  more  rigid- 
ly, which  produces  good  results;  and  although  it  cannot  be 
ground  to  advantage,  its  first  cost  is  so  much  less  that  it  can 
be  discarded  when  dull.  On  account  of  the  rigid  manner  In 
which  this  die  can  be  held,  the  cutting  edges  in  all  cases  can 
be  located  ahead  of  the  center  about  0.1  of  the  diameter  which 
gives  good  results.  An  improved  method  of  laying  out  button 
dies  was  described  in  the  March,  1909,  issue  of  Machinery. 

TABLE  VII.     ADJUSTABLE  ROUND  SPLIT  SCREW  THREAD  BUTTON 
DIB  SIZES  FOR  A.  S.  M.  E.  SPECIAL  SCREWS 


Siz-  of  Screw 

and  Number  of 

Threads  Per  Inch 

E.xternal 
Diameter 

Pitch 
Diameter 

Root 
Diameter 

0.073  —  64 

0.073 

0.0629 

0.0510 

0.086  —  56      ■ 

0.086 

•  0.0744 

0.0609 

0.099  —  48 

0.099 

0.0855 

0.0697 

0.112  —  40 

0.112 

0.0958 

0.076S 

0.112  —  36 

0.112 

0.0940 

0.0729 

0.125  —  40 

0.125 

0.1088 

0.0898 

0.125  —  36 

0.125 

0.1070 

0.0859 

0.138  —  36 

0.138 

0.1200 

0.0989 

0.138  —  32 

0.138 

0.1177 

0.0940 

0.151  —  32 

0.151 

0.1307 

0.1070 

0.151  —  30 

0.151 

0.1294 

0.1041 

0.164  —  32 

0.164 

0.1437 

0.1200 

0.164  —  30 

0.164 

0.1424 

0.1171 

0.177  —  30 

0.177 

0.1554 

0.1301 

0.177  —  24 

0.177 

0.1499 

0.1184 

0.190  —  32 

0.190 

0.1697 

0.1460 

0.190  —  24 

0.190 

0.1629 

0.1314 

0.216  —  24 

0.216 

0.1889 

0.1574 

0.242  —  20 

0.242 

0.2095 

0.1716 

0.268  —  20 

0.268 

0.2355 

0.1976 

0.294  —  18 

0.294 

0.2579 

0.2158 

0.320  —  18 

0.320 

0.2S39 

0.2418 

0.346  —  16 

0.346 

0.3054 

0.2581 

0.372-18 

0.372 

0.3359 

0.2938 

0.398-14 

0.398 

0.3516 

0.2975 

0.424  —  16 

n.424 

0.3834 

0.3361 

0.450  —  16 

0.450 

0.4094 

0.3621 

In  Pig.  13  is  shown  a  type  of  adjustable  round  split  button 
die  as  used  by  the  Northern  Electric  &  MIg.  Co.,  Ltd.,  of  Mont- 
real. This  type  of  die  has  been  found  to  give  such  favorable 
results  that  it  is  used  by  this  firm  in  preference  to  all  the 
other  types  for  screw  machine  work.  In  Tables  VI  and  VII 
are  given  the  sizes  as  used  by  the  above  firm  In  making  their 


Fig.  12.    Split  Spring  Screw  Threading  Die 


The 


dies  for  the  A.  S.  M.  E.  standard  and  special  screw  sizes. 

formulas  used  for  the  dies  are  as  follows: 
External  diameter  =  basic  external  diameter  of  screw. 
Pitch  diameter  =:  basic  pitch  diameter  of  screw, 

0.10825 
Root  diameter  =  basic  root    diameter  of    screw  -| 


This  latter  amount 


•AsBoclate  Editor  of  Machinery. 


0.10825 
T.  P.  I. 


T.  P.  I. 
is  added  to  the  basic  root  di- 
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ameter  to  provide  for  wear.  While  the  sizes  as  given  have 
been  used  by  the  firm  mentioned,  for  a  considerable  time,  theo- 
retically it  is  not  the  correct  way  of  making  the  die,  because, 
to  cut  a  clean  thread,  a  die  should  have  clearance  as  shown  at 
a.  Fig.  14,  and  as  a  screw  is  generally  cut  below  the  maximum 
diameter,  the  sizes  as  given  would  not  provide  any  clearance 
at  all;  in  fact  it  would  be  just  the  reverse,  as  the  die  would 
have  to  be  closed,  instead  of  opened  up.  The  writer  would 
suggest  that  when  good  results  are  desired  the  die  should  be 


Pitch  diameter  =  minimum    pitch     diameter    of     screw,    or 

0.168 

basic  pitch  diameter  of  screw , 

T.P.7.+40 

Root  diameter  =  minimum  root    diameter  of   screw  or  basic 

0.10825  0.168 

root  diameter  - 


/  0.10825           0.168       \ 
-j + I 

\     T.P.I.      T.P.I.+iO  / 


Making  the  external  diameter  equal  to  the  basic  external  dl- 


TABLE  VIII.     MACHINE    TAPS   FOB  A.   S.   M.    E.   STANDARD    SIZES 

Diameter 

Size  of  Screw 

and 

X  umber  of  Threads 

of  Shank, 

Stubbs' 

Wire 

Lensfth 
Threaded 

Length 
Overall 

External  Diameter 

Pitch  Diameter 

Root  Diameter 

Per  Inch 

Gage  or 
Inches 

Portion 

Maximum 

Minimum 

Maximum 

Minimum 

ilaximum 

Minimum 

0,060  —  80 

0.0632 

0.0623 

0.0538 

0.0533 

0.0466 

0,0447 

51 

% 

1% 

0.073  —  72 

0.0765 

0.0755 

0.0660 

0.0655 

0.0580 

0,0560 

47 

V2 

1% 

0.0S6  —  64 

0.0898 

0.0888 

0.0780 

0.0775 

0.0689 

0,0668 

42 

9/16 

1% 

0.099  —  56 

0.1033 

0.1021 

0.0897 

0.0S92 

0.0793 

0,0770 

36 

9/16 

IV. 

0.112  —  48 

0.1168 

0.1155 

0.1010 

0.1004 

0.0888 

0,0862 

31 

% 

IV2 

0.125  —  44 

0.1301 

0.1288 

0.1129 

0,1122 

0.0995 

0,0968 

29 

% 

1% 

0.138  —  40 

0.1435 

0.1421 

0.1246 

0.1239 

0.1097 

0,1069 

26 

% 

ly. 

0.151  —  36 

0.1569 

0.1555 

0.1359 

0.1352 

0.1193 

0.1164 

21 

11/16 

11/2 

0.164  —  36 

0.1699 

0.1685 

0.1489 

0.1482 

0.1323 

0.1294 

17 

11/16 

11/2 

0.177  —  32 

0.1835 

0.1819 

0.1598 

0.1590 

0.1411 

0.1380 

12 

% 

1% 

0.190  —  30 

0.1968 

0.1952 

0.1716 

0.1708 

0.1515 

0.1483 

8 

% 

1% 

0.216  —  28 

0.2232 

0.2215 

0.1961 

0.1953 

0.1745 

0.1712 

% 

1 

21/2 

0.242  —  24 

0.2500 

0.2483 

0.2184 

0.2176 

0.1931 

0.1896 

9/32 

1 

210 

0.268-22 

0.2765 

0.2747 

0.2421 

0.2412 

0.2144 

0.2108 

9/32 

1 

oi.i 

0.294  —  20 

0.3031 

0.3013 

0.2653 

0.2643 

0.2346 

0.2309 

5/16 

1 

2 1  '.1 

0.320  —  20 

0.3291 

0.3273 

0.2913 

0.2903 

0.2606 

0.2569 

11/32 

1 

2% 

0.346  —  18 

0.3559 

0.3539 

0.3138 

0.3128 

0,2796 

0.2758 

% 

1 

2% 

0.372  —  16 

0.3828 

0.3808 

0.3354 

0.3344 

0,2968 

0.2928 

13/32 

1 

2% 

0.398  —  16 

0.4088 

0.406S 

0.3614 

0.3604 

0.3228 

0.3188 

7/16 

1 

2% 

0.424  —  14 

0.4359 

0.433S 

0.3818 

0  3807 

0.3374 

0.3333 

15/32 

1 

2% 

o.ir.o  — 14 

0.4619 

0.459S 

0.40,8 

0.4U67 

0,3634 

0.3593 

1,.', 

i 

1 

r-h 

TABLE    IX.     MACHINE  TAPS    FOR  A.    S, 

M.    E-    SPECIAL 

SIZES 

Manufactui 

ing  Limits 

Diameter 

Size  of  Screw 

and 

Number  of  Threads 

Per  Inch 

of  Shank, 
Stubbs' 

Length 

Length 

External  Diameter 

Pitch  Diameter 

Root  Diameter 

Wire 
Gage  or 
Inches 

Threaded 
Portion 

Overall 

Maximum 

Minimum 

Maximum 

Minimum 

Maximum 

Minimum 

0,073  —  64 

0.0768 

0,0758 

0.0650 

U0645 

0.0559 

0.0538 

47 

Vo 

1% 

0,086  —  56 

0.0903 

0,0891 

0.0767 

0.0762 

0.0663 

0.0640 

42 

9/16 

1% 

0,099  —48 

0.1038 

0,1025 

0.0880 

0,0874 

0.0758 

0.0732 

36 

9/16 

1% 

0,112  —  40 

0.1175 

0,1161 

0.09S6 

0,0979 

0,0837 

0.0809 

31 

% 

IVs 

0,112  —  36 

0.1179 

0,1165 

0.0969 

0,0962 

0,0803 

0.0774 

31 

% 

IVa 

0,125  —  40 

0.1305 

0.1291 

0.1116 

9.1109 

0,0967 

0.0939 

29 

% 

1% 

0,125  —  36 

0.1309 

0.1295 

0.1099 

0.1092 

0,0933 

0.0904 

29 

% 

IV2 

0,138  —  36 

0.1439 

0.1425 

0.1229 

0.1222 

0.1063 

0.1034 

26 

% 

1% 

0.138  —  32 

0.1445 

0.1429 

0.120s 

0.1200 

0.1021 

0,0990 

26 

% 

1% 

0.151  —  32 

0.1575 

0.1559 

0.1338 

0.1330 

0.1151 

0,1120 

20 

11/16 

IVa 

0.151^30 

0.1578 

0.1562 

0.1326 

U.1318 

0.1125 

0,1093 

20 

11/16 

lyo 

0.164  —  32 

0.1705 

0.1689 

0.1468 

0.1460 

0.1281 

0,1250 

17 

11/16 

1% 

0.164  —  30 

0.1708 

0.1692 

0.1456 

0.144S 

0.1255 

0,1223 

17 

11/16 

IV2 

0.177  —  30 

0.1838 

0.1822 

0.1586 

0.1578 

0.1385 

0,1353 

12 

% 

1% 

0.177  —  24 

0.1850 

0.1833 

0.1534 

0.1526 

0.1281 

0,1246 

12 

% 

1% 

0.190  —  32 

0.1965 

0.1949 

0.1728 

0.1720 

0.1541 

0,1510 

8 

% 

1% 

0.190  —  24 

0.1980 

0.1963 

0.1664 

0.1656 

0.1411 

0,1376 

7 

% 

1% 

0,216  —  24 

0.2240 

0.2223 

0.1924 

0.1916 

0.1671 

0,1636 

% 

2y2 

0,242  —  20 

0.2511 

0.2493 

0.2133 

0.2123 

0.1S27 

0,1789 

9/32 

2y2 

0,268  —  20 

0.2771 

0.2753 

0.2393 

0.2383 

0.2087 

0,2049 

9/32 

2yo 

0,294-18 

0.3039 

0.3019 

0.2618 

0.2608 

0.2276 

0.2238 

5/16 

2% 

0,320  —  18 

0.3299 

0.3279 

0.2878 

0.2868 

0.2536 

0.2498 

11/32 

2% 

0,346  —  16 

0.3568 

0.3548 

0.3094 

0.30S4 

0.2708 

0.2668 

% 

2% 

0,372  —  18 

0.3S19 

0.3799 

0.3398 

0.3388 

0.3056 

0.3018 

13/32 

2% 

0,398  —  14 

0.4099 

0.4078 

0.3558 

0.3547 

0.3114 

0.3073 

7/16 

2% 

0,424  —  16 

0.4348 

0.4328 

0.3874 

0.3864 

0.3488 

0.3448 

15/32 

2% 

K.450  — 16 

0.4608 

0.4588 

0.4134 

0.4124 

0.3748 

0,3708 

1;, 

2% 

tapped  out  smaller  than  the  basic  screw,  and  then  opened  up, 
as  this  would  give  a  good  clearance  as  shown  enlarged  for 
clearness  at  a.  Fig.  14.  Making  the  root  diameter  of  the  die 
the  same  as  the  minimum  screw  would  give  the  desired  results. 
This  has  been  experimented  with  and  the  results  obtained  were 
perfectly  satisfactory.  The  following  formulas  should  be  used 
for  obtaining  the  sizes  of  adjustable  round  split  button  dies: 
External  diameter  =  basic  external  diameter  of  screw, 


ameter  allows  for  clearance,  which  is  necessary,  as  the  external 
diameter  of  the  die  should  not  be  used  for  cutting  the  screw 
to  size.  This  should  be  accomplished  either  by  a  finishing 
box-tool  or  by  the  cross-slide  forming  tools.  It  is  obvious  that 
making  the  dies  to  the  sizes  given  in  the  formulas  permits 
them  to  be  used  longer  and  still  cut  a  clean  thread.  The  work 
should  be  turned  slightly  smaller  than  the  finish  diameter  re- 
quired, depending  on  the  material  and  the  pitch  of  the  thread. 
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Machine  Taps 

lutiTiuil  Ihroading  is  luoi'e  ditlicult  to  accoiiiplisli  tlian  ex- 

tei'iial  tlueailing  on  the  automatic;  the  i-eason  foi-  this  is,  of 

course,  that  the  tap,  wheu  it  once  enters  the  worli,  cannot  be 

reversed  to  relieve  the  clogging  of  the  chips,  as  can  be  done  in 


TABLE  X. 

FORMULAS  FOR  FINDING 

MANUFACTURING  LIMITS  FOR 

TAP  AND    DIE   SIZES 

il 

°:     + 

0. 

[flo 

+ 

5-r 

80 

0.0014 

0.0009 

O.OOUl 

0.0028 

0.0014 

0.0081 

0.0162 

72 

0.0015 

0.0010 

0.0020 

0.0030 

0.0015 

0.0090 

0.0180 

64 

0.0017 

0.0011 

0.0022 

0.0032 

0.0016 

0.0101 

0.0203 

:>6 

0.001!) 

0.0012 

0.0023 

0.0035 

O.OOIS 

0.0116 

0.0232 

48 

0.0023 

0.0013 

0.0025 

0.0038 

0.0019 

0.0135 

0.0271 

44 

0.0025 

0.0013 

0.0027 

0.0040 

0.0020 

0.0148 

0.0295 

40 

0.0027 

0.0014 

0.0028 

0.0042 

0.0021 

0.0162 

0.0325 

36 

0.0030 

0.0015 

0.0029 

0.0044 

0.0022 

0.0180 

0.0361 

32 

0.0034 

0.0016 

0.0031 

0.0047 

0.O023 

0.0203 

0.0406 

30 

0.0036 

0.0016 

0.0032 

0.0048 

0.0024 

0.0217 

0.0433 

28 

0.0039 

0.0016 

0.0033 

0.0049 

0.0025 

0.0232 

0.0464 

24 

0.0045 

O.OOIS 

0.0035 

0.0053 

0.0026 

0.0271 

0.0541 

'>0 

0.0049 

0.0018 

0.0036 

0.0054 

0.0027 

0.0295 

0.0590 

20 

0.0054 

0.0019 

0.0037 

0.0056 

0.0028 

0.0325 

0.0650 

18 

0.0060 

0.0019 

0.0039 

0.0058 

0.0029 

0.0361 

0.0722 

16 

0.0068 

0.0020 

0.0040 

0.0060 

0.0030 

0.0406 

0.0812 

14 

0.0077 

0.0021 

0.0041 

0.0062 

0.0031 

0.0464 

0.0928 

GRIND  OUT  AFTER  HARDENING 


hand  tapping.  The  spindle  also,  revolving  at  a  high  rate  of 
speed,  has  a  tendency  to  break  the  tap — it  is  at  this  point  that 
the  tap  generally  breaks,  as  the  chips  lodging  in  the  flutes  of 
the  tap  prevent  it  from  reversing.  For  this  reason  the  land 
should  be  just  strong  enough  to  resist  the  cutting  pressure, 
leaving  plenty  of  chip  space  without  reduc- 
ing the  cross-section  of  the  tap  too  much. 
The  flutes  in  the  tap  are  generally  cut  radi- 
ally with  the  center,  and  slightly  deeper 
than  the  root  of  the  thread,  the  amount,  of 
course,  varying  according  to  the  diameter 
of  the  tap  and  the  pitch  of  the  thread.  For 
brass  work  the  ordinary  tap  is  generally 
used  with  the  teeth  cut  radially  with  the 
center.  In  Tables  VIII  and  IX  are  given 
the  manufacturing  limits,  as  adopted  by  the 
Northern  Electric  &  Mfg.  Co.,  Ltd.,  Mont- 
real, for  the  A.  S.  M.  E.  standard  and  spe- 
cial sizes.  The  taps  are  made  from  Stubbs' 
imported  drill  rod.  The  diameters  of  shank 
used  are  given  in  the  tables,  and  also  the 
length  of  the  threaded  portion  and  the  over- 
all length.  All  taps  0.100  inch  diameter  and  less  have  three 
flutes,  and  all  taps  over  0.100  inch  diameter  have  four  flutes. 
The  formulas  used  by  the  above  firm  for  the  manufacturing 
limits  are  as  follows: 

/Maximum  =  basic  external  diameter  of  screw  + 
0.10825  0.224       \ 

•  + 


The  only  changes  from  the  A.  S.  M.  E.  formulas  (see  Ma- 
cui.NKitY,  December,  1907)  for  the  taps  are  the  minimum 
external  diameter,  and  the  minimum  pitch  diameters.  The 
reason  for  increasing  the  minimum  external  diameters  can 
easily  be  seen  by  comparing  the  results  as  obtained  by  the 
formulas  used  by  the  Northern  Electric  &  Mfg.  Co. 
and  the  A.  S.  M.  E.  respectively.  For  example:  Take 
a  tap  0.164 — 36  pitch.  The  minimum  external  diam- 
eter given  by  the  A.  S.  M.  E.  is  0.1656  inch.  Now  the 
maximum  or  basic  screw  is  0.164  inch.  This  leaves 
0.0016  inch  for  wear,  when  the  tap  has  been  made  the 
minimum  size.  This  amount  has  been  found  not  to 
be  sufllcient.  The  minimum  external  diameter,  as 
found  by  the  formula  used  by  the  Northern  Electric  & 
Mfg.  Co.,  is  0.1685  Inch,  which  gives  0.0045  inch  over 
the  basic  screw.  As  will  also  be  noted,  this  decreases 
the  limit  between  the  maximum  and  minimum  ex- 
ternal diameters  of  the  tap,  allowing  only  0.0014  inch. 
In  all  cases  the  limits  as  derived  by  these  formulas 
have  been  found  to  be  sufficient.  It  will  also  be  noted 
that  the  minimum  pitch  diameter  is  also  increased  to 
extend  the  life  of  the  tap.  In  Table  X  the  results  as 
obtained  by  the  various  formulas  are  given,  which 
simplifies  the  calculations  necessary  in  determining 
the  limits,  as  the  amounts  given  are  added  to  the  basic 
sizes  of  the  screw.  In  the  last  two  columns  are 
given  the  single  and  double  depth  of  the  thread. 
As  has  previously  been  mentioned,  an  ordinary 
machine  tap  is  suitable  for  cutting  brass,  but  it  does  not 
give  satisfactory  results  when  tapping  Norway  iron,  ma- 
chine steel,  etc.  In  Fig.  15  is  shown  a  tap  which  gives  good 
results  in  threading  Norway  iron  or  machine  steel.  This 
tap  should  be  slightly  tapered  towards  the  back  for  clearance. 


MAX.  ROOT  DIAMETER  OF    SCREW 


CUT  AWAY  BEFORE  HARDENING 


-¥(ic/(/)le/'J/..V.  r. 


Fig.  13. 


Adjustable  Round  Split 
Button  Die 


Fig.  14.      niustration  showing  Clearance  for 
Adjustable  Round  Split  Button  Dies 


External 
diameter 


/    0.10825 
\    T.P.I. 


Minimum: 


/Maximum: 


T.P.I.+40f 
:  basic  external  diameter  of  screw  + 
/    0.10825  0.112       \ 

\    T.P.I.         T.P.I.+iOf 
--  basic   pitch   diameter   of   screw    + 
0.224 


and  also  to  eliminate  friction.  The  end  is  ground  at  an  angle 
of  about  55  degrees,  and  slightly  cupped  at  the  center,  and 
backed  off  as  shown.  A  groove,  as  shown,  is  ground  the  entire 
length  of  the  threaded  portion,  after  the  tap  has  been  hard- 
ened. This  allows  the  oil  to  penetrate  to  the  point  in  thread- 
ing, and  also  provides  clearance  for  the  chips  to  back  out. 
When  made  from  Stubbs'  imported  drill  rod  and  carefully 
hardened,  this  tap  can  be  worked  at  from  35  to  40  surface 
feet  per  minute,  which  would  be  impossible  with  an  ordinary 
tap.     Taps  for  threading  copper  have  their  flutes  cut  spirally 


Pitch     )  T.P.7. -f40 

diameter!  minimum  =  basic    pitch    diameter   of    screw    + 

0.168 


.GRIND  GROOVE  AFTER  HARDENING 


!*•«<?. 


MMlihurij.S.Y. 


T.P.I.  +  40 
/  Maximum  =r  basic    root    diameter    of    screw 
0.336 


Root 
diameter 


T.P.I,  -f  40 
Minimum  =  basic    root    diameter 
0.112 


of    screw    + 


T.P.I.  +  40 


Fig.  15.     A  Suitable  Tap  for  Norway  Irou  and  Machine  Steel 

and  should  also  have  an  odd  number  of  flutes.  A  right-hand 
spiral  about  one  turn  in  12  Inches  should  be  used. 
Tapping  Drills 
The  tapping  size  drills  as  recommended  by  the  A.  S.  M.  E. 
are  not  suitable  for  general  work,  as  I  presume  many  who 
have  experimented  with  them  have  learned  to  tholr  sorrow. 
The  i|uestion  of  tapping  drills  cannot  be  settled  by  giving  a 
table  and  saying  that  the  sizes  therein  contained  are  the  best. 
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Of  course,  to  a  certain  extent,  the  sizes  used  in  various 
shops  do  not  vary  greatly,  but  nevertheless  there  is  really  no 
standard  size.  Considering  this  the  writer  submits  a  list  of 
tapping  size  drills  which  have  been  adopted  by  the  Northern 

Electric  & 
Mfg.  Co.  for 
general  work. 
These  sizes 
have  given 
good  results  in 
practice.  The 
sizes  as  given 
in  Table  XI 
are  used  for 
all    classes    of 

work  and  material.  The  amount  of  thread  obtained  by  these 
sizes  is  from  %  to  %  of  a  full  thread. 

Speeds  for  Dies  and  Taps 

As  a  general  rule,  a  die  can  be  operated  at  a  higher  rate  of 

speed  than  a  tap,  for  the  following  reasons:     A  die  can  be 

left  harder  than  a  tap  on  account  of  the  weak  cross-section  of 

the  tap,  and  as  the  tap  is  easier  to  re-sharpen,  it  can  there- 


Fig.  16. 


Button  Die  Holder  of  the 
Draw-out  Type 


Die  and  Tap  Holders 
The  manner  in  which  a  die  or  tap  is  held  when  being  ap- 
plied to  the  work  has  a  considerable  bearing  on  the  results 
obtained.  For  this  reason  careful  consideration  should  be 
exercised  when  deciding  on  the  type  of  die  or  tap  holder  to 
be  used.  The  die  or  tap  holders  as  supplied  by  the  Brown  & 
Sharpe  Mfg.  Co.  give  satisfactory  results  in  most  cases,  and, 
therefore,  the  writer  would  suggest  that  for  general  auto- 
matic work  these  holders  should  be  used.  In  Fig.  IS  is 
shown  a  button  die  holder  of  the  draw-out  type,  as  made  by  the 
above  firm.  This  holder  gives  good  results  when  the  work  is 
not  required  to  be  threaded  up  to  a  shoulder.  In  Pig.  17  is 
shown  an  improved  design  of  releasing  button  die  holder  also 
made  by  this  firm,  a  section  through  the  holder  being  shown 
at  A.  The  main  feature  of  this  die  holder  is  that  it  can 
be  reversed  W'ithout  shock;  therefore,  when  threading  small 
screws  it  has  less  tendency  to  break  the  screw  off  in  the  die. 
At  B  and  C  are  shown  two  views  taken  from  the  cross-section 
X  y.  At  B  and  C  are  also  shown  two  small  balls  e  which  are 
used,  allowing  this  die  holder  to  reverse  without  shock.  The 
operation  of  this  die  holder  is  as  follows:  When  the  die 
holder  or  spindle  a  draws  out  from  the  body  &,  the  driving 


TABLE  XI.     TAP   DRILLS  FOB  A.   S.   M.    E.    STANDARD  AND    SPBCIAL   MACHINE  SCREWS 

Special  sizes  are  marked  * 


Size  of 
Tap  Drill 

56 

Decimal 

Size  of  Screw 

Decimal 

and  Number  of 
Threads  Per  Inch 

Equivalent  of 
Tap-Drill 

and  Number  of 
Threads  Per  Inch 

Tap  Drill 

Equivalent  of 
Tap  Drill 

0.060  —  80 

0.0465 

*0.177  — 24 

27 

0.1440 

0  078  —  72 

53 

0.0595 

*0.190  — 33 

19 

0.1660 

-::0  073  —  64 

53 

0.0595 

0.190  —  30 

20 

0,1610 

0.086  —  64 

49 

0  0730 

*0.190  — 24 

21 

0.1590 

*0.086  — 56 

50 

0.0700 

0.216  —  28 

13 

0.1850 

0  099  —  56 

45 

0.0820 

*0.216  — 24 

14 

0.1820 

«0.099  — 48 

46 

0.0810 

0.242  —  24 

5 

0.2055 

0.113-48 

42 

0.09:S5 

*0.342  — 20 

7 

0.2010 

*0.112  — 40 

43 

0 . 0890 

0.268  —  22 

1 

0.2280 

»0  112  —  36 

43 

0.0890 

*0.268  — 20 

1 

0.2280 
.0.2500 

0  125—44 

37 

0.1040 

0.294  —  20 

i 

*0.125  — 40 

37 

0.1040 

*0.294-18 

i 

0.2500 

*0  125  —  36 

88 

0.1015 

0.320  —  20 

J 

0.2770 

0.138  —  40 

32 

0.1160 

*0,320  — 18 

J 

0.2770 

*0.138  — 36 

33 

0.1130 

0.346  —  18 

u 

0.2968 

-SQ  138  —  32 

32 

0.1160 

*0.34fi  — 16 

u 

0.2968 

0.151—36 

30 

0.1285 

*0.373  — 18 

21 

0.3381 

-»o.l51  — 32 

4 

0.13.50 

0.372  —  16 

p 

0.3230 

-::-0.15l  — 30 

i 

0.1250 

0.398  —  16 

1 1 

0.3437 

0 . 1 64  —  36 

28 

0.1405 

*0.89S  — 14 

1 1 

0.3437 

•»0,164— 33 

28 

0.1405 

■SO.  42 1  —  16 

f 

0.3750 

-^0. 164  — 30 

28 

0.1405 

0.434  —  14 

u 

0.3680 

0.177—32 

24 

0.1.530 

*0.450  — 16 

if 

0.4062 

*0.177  — 30 

24 

0.1520 

0.450  —  14 

25 

0.3906 

fore,  be  left  softer.  Another  reason  is  that  the  die  can  be  sup- 
plied with  oil  much  easier  than  can  the  tap.  The  following 
surface  speeds  have  been  found  suitable  for  taps  and  dies  made 
from  ordinary  carbon  steel  and  used  on  the  materials  speci- 
fied: 

Surface  Speeds  for  Dies 

Material  Feet  per  Minute 

Brass    (ordinary   quality) 190-200 

Norway  iron  and  machine  steel 30-40 

Drill  rod  and  tool  steel 20-30 

Surface  Speeds  for  Taps 
Material  Feet  per  Minute 

Brass    (ordinary   quality) 150-160 

Norway  iron  and  machine  steel 25-30 

Drill  rod  and  tool  steel 15-20 

When  the  diameter  of  the  tap  and  the  surface  feet  per  min- 
ute are  given,  the  revolutions  of  the  spindle  can  be  found  by 
the  following  formula: 

12  X  S 

R  = 

J5  X  T 

where  R  =  revolutions  of  the  spindle, 
S  =  surface  feet  per  minute, 
D  =  external  diameter  of  tap  or  die. 

When  the  surface  speed  and  diameters  are  required  the 
formula  takes  the  following  forms: 

■n-x  D  X  R  S  X  12 

S  = or  D  = 

12  R  X  TT 


pins  c  are  also  withdrawn  so  that  the  radius  on  the  end  of 
these  pins  is  drawn  out  flush  with  the  plate  m.  Thus  when 
the  machine  spindle  is  reversed  the  spindle  o  revolves  with 


Fig.  17. 


Illustration  showing  Operating  Parts  of  Releasing 
Button  Die  Holder 


the  work,  the  centrifugal  force  throwing  the  ball  e  out  of  the 
deep  part  of  the  pocket  as  shown  at  B  into  the  position  as 
shown  at  C:  This  locks  the  holder,  allowing  it  to  be  backed 
off  the  work.     This  holder  can  be   used  either  for  right-  or 
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left  hand  threading  siiiiply  by  inserting  the  balls  c  in  the  vari- 
ous pockets,  ('.  J7.,  when  ball  c  is  placed  In  pocket  /  it  will  cut  a 
right-hand  thread,  and  when  placed  in  pocket  g  it  will  cut  a 
left-hand  thread.  This  holder  is  used  to  advantage  especially 
whin  cutting  up  to  a  shoulder.  In  Fig.  IS  is  shown  a  re- 
leasing tap  holder.  The  spindle  A  carries  a  pawl  a,  which  is 
held  back  against  the  shoulder  C  by  the  spring  b.  When  the 
spindle  A  driiws  out,  the  bevel  portion  on  the  pawl  a  allows  it 
to  slide  past  the  block  B.  thus  allowing  the  spindle  A  to  make 
one  revolution  when  the  opposite  face  of  pawl  b  conies  in  con- 


Fig.  18.     Releasing  Tap  Holder 

tact  with  the  block  B,  thus  allowing  the  tap  to  back  out  of  the 
work.    A  blank  bushing  d  is  shown  in  the  holder. 

Using  Two  Taps 
When  a  full  thread  is  desired  and  the  size  of  the  tap  will 
not  stand  the  cutting  pressure,  It  is  sometimes  found  conveni- 
ent to  use  two  taps.  The  first  tap  should  be  ground  tapered 
somewhat  similar  to  a  starting  tap  which  is  used  for  hand 
tapping.  The  taper  should  extend  back  equal  to  the  distance 
that  the  tap  is  to  go  into  the  work  so  that  the  first  thread  left 
in  the  work  will  be  to  the  full  diameter.  The  second  tap  is 
left  with  a  full  thread.  To  set  the  taps,  the  dogs  on  the  drum 
should  be  set  so  that  the  spindle  will  be  reversing  at  about 

the  same  point 
on  both  the 
thread  lobes. 
Then  the  first 
tap  is  set  and 
made  to  travel 
into  the  work 
the  desired 
distance.  The 
second  tap  is 
then  set  in 
the  turret,  the 
distance  from 
the  face  of  the 
turret  being 
the  same  as 
for  the  first 
tap.  If  this 
procedure  i  s 
followed,  little 
difficulty  will 
be  encounter- 
ed. A  revers- 
ing tap  holder 
as  shown  in 
Fig.  18  is 
preferable  t  o 
the  draw-out 
type  for  this 
purpose,  as  the 


* 
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Cutting  Thread  Lobe  on  a  Circ.-ular 
Milling  Attachment 


taps  are  not  required  to  be  set  as  accurately. 

Cutting-  the  Thread  Lobe 
In  Fig.  19  is  shown  the  circular  milling  attachment  (men- 
tioned in  the  previous  installment  of  this  article)  in  posi- 
tion on  the  Brown  &  Sharpe  universal  milling  machine, 
which  is  equipped  with  the  vertical  milling  attachment.  Be- 
fore cutting  the  cam  the  various  lobes  are  laid  out  in  their 
ri'spective  positions  as  designated  on  the  diawiiig.  and  the 
8U|)erfluous  metal  is  removed  either  by  shearing  in  a  punch 
l>i('S8  or  by  drilling  a  series  of  3/16-inch  holes  about  1/16-inch 
from  the  outline  of  the  various  lobes.    The  cam  is  then  placed 


on  block  A,  as  shown,  which  has  a  projecting  stud,  nut  B  be- 
ing used  to  hold  the  cam  down  tight  against  the  face  of  this 
block.  The  block  is  held  to  the  circular  milling  attachment 
by  two  screws  not  shown  in  the  illustration.  To  cut  the 
cam,  raise  the  knee  until  the  end  mill  passes  the  lower  face 
of  the  cam  C  as  shown  and  bring  the  end  mill  into  position  at 
the  bottom  of  the  lobe,  in  other  words,  at  the  point  where 
the  die  would  start  on  the  work.  Then  feed  the  end  mill  in 
the  desired  distance.  The  micrometer  collars  on  the  shafts 
carrying  the  handles  D  and  B  are  then  set  at  zero.  Referring 
to  Fig.  10,  which  was  given  in  the  previous  installment  of  this 
article,  we  find  that  the  lead  on  the  lobe  is  one  thousandth 
inch  for  each  3Vi  minutes  of  its  circumference,  but  the  small- 
est division  on  this  attachment  is  five  minutes.  We  will,  there- 
fore, revolve  the  attachment  five  minutes  for  each  0.00175 
inch  that  we  feed  the  cam  in,  continuing  in  this  manner 
until  that  side  of  the  lobe  is  finished.  The  attachment  is  then 
swung  around  and  the  other  side  of  the  lobe  completed  in  the 
same  manner.  Milling  the  cam  in  this  manner  leaves  a  series 
of  slight  flats  on  the  lobe  which  can  be  removed  by  filing,  giv- 
ing the  cam  lobe  an  approximately  true  curve. 


REMOVAL  OF  CHIPS  WHEN  REAMING 

By  T.    COVEY 

Jim,  the  apprentice  boy,  started  one  morning  to  fasten 
some  angle-plates  onto  some  castings  that  were  to  be  used  as 
jigs,  and  it  was  not  desirable  to  have  the  screw  and  dowel- 
pin  holes  go  through  both  pieces;  in  other  words  they  were 
"blind"  holes.  He  had  been  instructed  to  drill  the  screw 
holes  first,  making  the  holes  in  the  angle-plate  a  little  larger 
than  the  screws  that  went  through  them  so  that  the  plate 
could  be  shifted  slightly.  Then,  to  set  the  plates  accurately 
where  they  are  wanted,  clamp  them  fast  with  their  own 
screws,  and  then  drill  and  ream  dowel-pin  holes  through  the 
angle-plates  into  the  casting.  He  was  busy  reaming  these 
dowel-pin  holes,  and  in  order  to  get  the  reamer  to  go  clear 
down  to  the  bottom  found  it  necessary  to  frequently  remove  it 
and  clean  out  the  chips,  which  was  very  troublesome  on  ac- 
count of  the  necessity  of  using  oil.  A  toolmaker  who  was 
going  to  finish  the  jigs,  being  about  ready  to  start  work  on  one 
of  them,  came  up  to  see  how  he  was  progressing.  "Vou  seem 
to  like  to  probe  around  in  that  hole  with  that  little  flattened 
wire,"  said  he.     "What  is  the  object?" 

"How  do  you  suppose  I  can  get  a  reamer  into  a  hole  that  is 
half  full  of  chips,"  said  Jim;  "if  they  were  dry  I  could  blow 
them  out  with  this  little  bent  pipe,  but  oily  ones  don't  blow 
worth  a  cent." 

"If  you  were  to  fill  that  hole  you  have  just  reamed  full  of 
oil  and  force  the  reamer  down  into  it  quickly,  what  would  be 
the  result?" 

"Why,  the  oil  would  squirt  up  the  sides  of  the  reamer  I 
suppose." 

"Exactly!  Now  if  you  were  to  fill  one  of  the  holes  that  you 
haven't  reamed  full  of  oil  and  were  to  go  ahead  and  ream  it, 
the  result  would  be  the  same;  that  is,  the  oil  underneath  the 
reamer  would  be  forced  up  along  the  sides  of  the  reamer  just 
the  same  only  not  so  fast;  still  it  would  be  plenty  fast  enough 
to  carry  the  chips  out  as  fast  as  the  reamer  made  them.  Try 
one  and  see  how  it  works — only  after  you  start  the  reamer 
down,  keep  it  going  down;  if  you  lift  it  up  the  oil  will  be 
sucked  into  the  hole  and  the  chips  with  it  where  they  would 
soon  settle  to  the  bottom." 

"Say,  that  works  all  right,"  said  Jim. 

"Yes,  with  large  holes  though,  that  would  not  be  a  very 
profitable  way  to  use  oil;  but  then  with  large  holes  it  is  easy 
to  get  the  chips  out,  so  it  is  not  necessary." 


According  to  an  estimate  by  the  Elektrotechnische  Zeit- 
schrift  the  actual  available  water  power  on  the  European 
continent,  after  deductions  have  been  made  for  water  power 
which  cannot  be  commercially  exploited,  is  about  36,000,000 
horsepower.  Of  this  more  tlian  14,000,000  liorsepowor  is 
available  In  Sweden  and  Norway,  6,000,000  horsepower  in 
Austria-Hungary,  and  in  France  and  Italy  about  5,500,000 
horsepower    each. 
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MACHINERY  is  published  in  four  editions.  The  practical  work  of  the  shop 
s  thoroughly  covered  in  the  Shop  Edition.  $1.00  a  year,  which  comprises 
approximately  700  reading  pages  and  36  Shop  Operation  Sheets,  containing 
siep-by-step  Illustrated  directions  for  performing  36  different  shop  operations. 
The  Engineering  Edition — $2.00  a  year,  coated  paper  $2. 5 O— contains  all 
the  matter  in  the  Shop  Edition,  including  Shop  Operation  Sheets,  about  300 
pages  a  year  of  additional  matter  and  forty-eight  6x9  Data  Sheets  filled 
wnth  condensed  data  on  machine  design,  engineering  practice  and  shop  work. 
The  Foreign  Edition,  $3.00  a  year,  comprises  the  same  matter  as  the  Engineer- 
ing. The  Railway  Edition,  $2.00  a  year,  is  a  special  edition  including  a  variety 
of  matter  for  railway  shop  ■work — same  size  as  Engineering  and  same  number 
of  Data  Sheets. 

Ralph  E.  Flanders,  for  five  years  an  associate  editor  of  Ma- 
chinery, has  resigned  to  return  to  practical  work,  a  change 
which  he  has  long  desired  to  make,  and  which  deprives  trade 
journalism  of  one  of  its  ablest  writers.  Mr.  Flanders  is  a  me- 
chanic of  wide  practical  knowledge,  and  an  all-around  fine  fel- 
low whom  it  was  a  pleasure  to  have  on  our  staff.  As  our  read- 
ers know,  he  is  the  author  of  Gear  Cutting  Machinery  and  is 
an  authority  on  gear  practice,  in  which  line  of  w^ork  his  ex- 
perience will  undoubtedly  be  of  great  value  to  our  friends,  the 
Fellows  Gear  Shaper  Company,  with  whom  he  will  be  con- 
nected. 

Our  best  wishes  for  his  success  go  with  him.  L, 

*     *     * 

THE  BENEFITS  OF  COOPERATION 

The  recent  meeting  ot  the  National  Machine  Tool  Builders' 
Association  exemplifies  some  of  the  benefits  that  come  from 
hearty,  whole-souled  cooperation.  One  hundred  and  sixteen 
concerns,  many  of  them  competitors,  came  together  to  promote 
the  common  good,  which  means  not  only  the  good  of  the  mem- 
bers, but  also  of  their  customers.  The  association  aims  to  be 
the  means  for  interchanging  ideas  by  which  manufacturing 
costs  shall  be  reduced,  machine  design  improved,  and  knowl- 
edge of  important  matters  affecting  the  trade,  generally  dis- 
seminated. But  of  more  importance,  it  has  proved  to  be  a 
means  of  inspiration.  No  one  who  heard  the  address  on  the 
Cincinnati  Continuation  School  could  help  being  inspired 
with  the  feeling  that  to  help  others  is  to  help  one's  self — that 
altruism  has  a  commercial  value.  If  the  employer  raises  the 
standard  of  intelligence  and  living  for  his  employes,  he  will 
surely  raise  the  standard  of  his  product  and  increase  his  own 
prosperity. 

The  gospel  of  cooperation  is  being  preached  everywhere,  but 
few  fully  understand  and  apply  it.  Cooperation  is  the  key- 
stone of  the  arch  of  civilization.  A  hundred  weak  threads 
twisted  together  make  a  rope  which  the  strongest  man  can- 
not break — many  working  together  accomplish  what  is  im- 
possible for  a  few.  Cooperation  in  the  machine  tool  business 
means  better  shop  management,  better  shops,  better  men,  bet- 
ter product,  and  better  employers.     It  is  as  far  removed  from 


the  popular  idea  of  the  trust  method  of  conducting  business  as 
one  pole  is  from  the  other.  The  initiative  of  individuals  is 
not  stifled,  but  stimulated.  Secret  methods  have  no  place  in 
the  proceedings,  which  are  characterized  by  frankness  and 
liberality  throughout. 

*     *     * 

NEW  FIELDS  FOR  MECHANICAL    ENGINEERS 

H.  L.  Gantt's  paper,  "The  Mechanical  Engineer  and  the 
Textile  Industry,"  read  at  the  Atlantic  City  convention  of  the 
American  Society  of  Mechanical  Engineers  outlines  a  new 
field  for  the  profession.  It  shows  that  one  important  indus- 
try in  which  many  opportunities  exist  for  effecting  very  large 
economies  of  operation  and  improving  the  grade  ot  product, 
has  been  practically  neglected  by  engineers.  As  an  illustra- 
tion, Mr.  Gantt  described  the  common,  crude  method  of  bleach- 
ing cloth,  which  requires  operatives  to  work  in  unhealthful 
surroundings  and  results  in  an  irregular  product  and  much 
confusion  in  bringing  together  the  cloth  of  different  mills  when 
the  bleaching  is  completed.  The  improvement  as  described 
was  effected  by  designing  simple  apparatus  which  enabled 
the  cloth  to  pass  progressively  from  one  bath  to  another  with- 
out break  and  almost  without  the  aid  of  human  labor. 

The  changes  were  of  so  simple  a  nature  that  practically  any 
mechanical  engineer  would  have  worked  out  essentially  the 
same  means  of  accomplishing  the  desired  result,  had  he  been 
required  to  Improve  the  existing  conditions.  But  strange  as  it 
will  seem  to  the  readers  of  this  journal,  practically  every 
bleachery  in  this  country  or  Europe  is  following  the  old  crude 
method,  illogical  in  plan  and  unsatisfactory  in  product.  Paral- 
lel conditions,  not  so  readily  improved  perhaps,  exist  in  the 
textile  industry  generally,  and  doubtless  In  many  others  which 
so  far  have  not  received  the  critical  attention  of  trained  minds. 
The  technical  colleges  have  largely  devoted  themselves  to  the 
training  of  power  plant  engineers,  neglecting  fielos  of  en- 
deavor where  vastly  greater  economies  are  possible. 


GRINDING  GAS  ENGINE  CYLINDERS 

There  is  an  honest  dift'erence  of  opinion,  shared  by  engi- 
neers and  manufacturers  alike,  as  to  the  desirability  of  In- 
ternally grinding  gas  engine  cylinders.  Those  opposed  to  the 
practice  say  it  Is  a  useless  refinement  practiced  by  certain 
automobile  manufacturers  more  for  the  purpose  of  making  a 
good  talking  point  than  for  anything  else.  They  say  that  the 
bored  cylinder  has  exactly  the  kind  of  surface  required  to 
quickly  wear  the  piston  rings  to  a  smooth  bearing,  and  that 
after  lapping  it  is  more  likely  to  be  tight  than  a  ground  cylin- 
der. The  parallel  grooves  left  by  the  boring  tool  catch  and 
hold  the  lubricating  oil  and  check  gas  leaks,  on  the  principle 
of  action  of  the  so-called  water  packing  grooves  sometimes 
provided  in  the  valve  stems  and  piston  rods  of  hydraulic 
mechanisms. 

The  supporters  of  piston  and  cylinder  grinding  make  three 
principal  claims  for  the  practice,  viz.,  Interchangeability,  im- 
proved wearing  surfaces  and  the  saving  of  one  set  of  piston 
rings.  By  grinding  both  cylinders  and  pistons,  perfect  inter- 
changeability may  be  secured  at  low  cost,  all  scraping,  filing  and 
fitting  being  avoided.  Anyone  acquainted  with  the  economies 
of  a  strictly  interchangeable  system  of  manufacture  will  fully 
appreciate  this  feature.  Fitting,  in  the  common  way,  is  a 
time-consuming  process,  especially  when  done  by  the  use  of 
abrasives.  When  finished  by  grinding,  the  wearing  surface 
is  perfect  at  the  start,  and  the  cylinder  begins  its  work  with 
a  standard  size  bore.  This  latter  condition  is  impossible  with 
the  boring  and  lapping  method.  Lapping  will  wear  the  bore 
of  the  common  automobile  engine  cylinder  0.006  inch  larger 
perhaps,  and  then  it  may  be  neither  round  nor  straight.  The 
process  wears  out  a  set  of  piston  rings  and  a  new  set  must  be 
furnished  after  the  finishing  operations  are  completed,  which, 
of  course,  means  double  cost  for  piston  rings. 

Judging  from  the  experience  of  users,  it  appears  to  an  un- 
prejudiced observer  that  grinding  machines,  of  both  the  exter- 
nal and  internal  types,  will  be  among  the  machine  tools  most 
highly  prized  by  gas  engine  builders  when  they  fully  under- 
stand and  appreciate  their  possibilities  and  economies,  and 
have  trained  workmen  to  use  them  efficiently. 
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FORCE  REQUIRED  FOR  BENDING 

It  is  a  furious  fact  aud  oiio  not  voiy  croUilable  to  the 
authors,  that  practically  all  the  text-books  on  mechanics  treat 
liiiuiluf;  stresses  and  resistance  to  bonding  from  the  view- 
IKiiiit  that  bending  is  to  be  resisted.  In  the  design  of  most  ma- 
cliini's  and  structures  this  view-point  is  perfectly  correct,  but 
if  the  designer  requires  to  know  the  force  that  will  actually 
bend  a  bar  or  beam,  he  will  Hnd  no  direct  information  on  the 
subject  in  the  great  mass  of  engineering  literature.  Of 
course,  it  does  not  require  profound  reasoning  to  deduce  the 
fact  that  the  ordinary  beam  formulas  apply  just  the  same 
whether  the  beam  is  to  bend  or  resist  bonding,  but  doubtless 
it  would  comfort  the  callow  engineer  to  be  assured  that,  for 

example,  P  = can  be  used  to  find   the   force  required 

G 

to  bend  a  plate  held  at  one  edge,  if  he  will  but  insert  a  value 

S  equal   to  or  slightly  greater  than   the  elastic   limit  of  the 

material. 

*     *     * 

WHERE  ARE  OUR  MARKETS? 

The  total  value  of  metal  working  machinery  manufactured 
in  the  United  States  amounted  to  $32,408,766  in  1905,  the 
last  year  for  which  census  figures  are  available.  The  value 
of  the  same  product  in  1900  was  $24,737,904,  and  the  same 
proportionate  increase  during  the  past  Ave  years  vifould  bring 
the  total  for  1910  to  $42,000,000  or  more. 

Our  exports  for  each  of  the  years  from  1905  to  1909  in- 
clusive, wore  as  follows: 


West 

Indies. 

All   other 

Year 

Europe    j   Canada 

Central 
and  So. 
America 

Asia 

Coun- 
tries 

Total 

1905 

§3,718,824' 81.50,180 

§143,148 

,§245,066 

8  75,447 

$4,333,665 

1906 

5,835,505'    169,306    207,060    114,507 

129,334 

6,445,612 

1907 

8,423,471:   261,272;   339,255|   355,551 

99,507 

9,369,056 

1908 

6,859,319    551,1551    544,435i    514,430 

326,896 

8,696,235 

1909 

2,853,605    233,650    345,447|     88,374 

128,958!    3,640,034  1 

A  comparison  of  these  figures  shows  that  the  great  market 
for  American  machinery  is  at  home;  and  while  due  attention 
should  be  given  to  foreign  outlets,  the  home  market  is  the 
one  which  best  repays  cultivation,  for  this  belongs  to  Ameri- 
can manufacturers  and  cannot  be  taken  away  from  them 
unless  there  is  a  material  change  in  conditions.  There  is  no 
doubt  that  our  home  market  can  be  substantially  increased, 
even  though  the  process  may  be  a  slow  one,  and  one  requir- 
ing attention  to  problems  other  than  those  purely  commer- 
cial. The  manufacture  of  machine  tools  is  a  basic  industry, 
and  a  larger  home  market  for  its  product  can  be  created  by 
an  increased  development  of  the  resources  of  the  country, 
for  which  there  are  vast  opportunities.  In  proportion  to  its 
area  and  natural  wealth,  the  country  is  as  yet  sparsely  set- 
tled; but  the  opportunities  for  development  are  being  monop- 
olized, and  natural  resources  that  could  be  used  in  various 
Industries  are  held  out  of  use.  Under  such  conditions  the 
country  cannot  develop  as  rapidly  as  if  its  resources  were 
open  to  such  enterprise  as  would  make  the  best  immediate 
use  of  them. 

The  proper  use  of  our  natural  resources  is  not  contrary  to 
the  idea  of  conservation.  It  is  true  that  the  consumption  of 
coal  and  other  mineral  wealth  gradually  exhausts  the  supply, 
but  no  other  resources  of  the  country  diminish  or  decrease  in 
value  through  proper  use.  Among  those  which,  with  proper 
care,  should  be  virtually  inexhaustible,  are  the  water  power, 
a  valuable  natural  asset,  the  forests,  which  can  and  should 
bo  replanted,  and  the  land  itself,  which,  for  agricultural  and 
other  purposes  is  to  a  very  large  extent  held  out  of  use.  If 
we  really  want  to  create  larger  home  markets,  monopoly  in 
these  natural  resources  must  be  opposed  by  logical  and  in- 
telligent methods,  and  the  greatest  possible  freedom  given  to 
competitive  enterprise  wherever  it  manifests  itself.  Thus  a 
much  greater  home  market  than  the  present  one  can  be  cre- 
ated, and  the  United  States  can  become  more  independent  of 
foreign  trade,  for  which  the  competition  is  constantly  increas- 
ing. 


GOULD  &  BBERHARDT'S  APPRENTICESHIP 
SYSTEM* 

By    FRED    I..    KBKBHARDTt 

With  the  necessary  requisites  in  mind  we  select  applicants 
for  a|)prenticeship  from  our  public  grammar  and  high  schools 
by  applying  to  the  superintendent  of  public  schools  and  his  prin- 
cipals; also  to  our  Newark  Technical  School,  Municipal  I^abor 
Bureau,  and  by  advertising  in  the  daily  papers,  alternating  our 
advertisements  by  first  appealing  to  the  boys  themselves  and 
second  to  the  parents,  approaching  the  latter  from  the  stand- 
point that  they  should  not  overlook  their  responsibility  in  con- 
sidering their  sons'  future  welfare  and  earning  power.  Too 
many  parents  look  only  at  the  present  and  think,  because  their 
boys  can  earn  $6,  $7,  $8,  or  $9  per  week,  that  it  is  helping  them 
more  than  to  put  the  boys  out  at  lower  wages,  and  no  doubt 
there  is  a  good  deal  of  truth  to  this  contention.  But,  if  the 
boy  is  made  of  the  proper  mettle  and  has  the  natural  ability, 
he  would  be  destined  for  far  greater  results  in  a  few  years  than 
if  he  had  not  started  on  a  trade  at  all.  We  would  lay  great 
stress  on  the  need  of  educating  parents  to  allow  their  boys 
who  have  a  mechanical  inclination  to  serve  an  apprenticeship 
of  say,  four  years,  in  a  well-regulated  factory.  While  not 
making  it  obligatory,  we  strongly  advocate  our  apprentices 
attending  the  Newark  Evening  Technical  School,  from  which  a 
number  of  our  apprentices  have  been  graduated. 

At  present  we  have  about  65  apprentices,  all  hound  and  in- 
dentured according  to  the  apprenticeship  laws  of  New  Jersey, 
and  have  none  who  are  not  bound  in  this  manner. 

We  have  practically  two  forms  of  apprenticeship,  one  for 
young  men  about  seventeen  years  of  age,  embracing  what  we 
term  our  regular  course  and  covering  a  period  of  four  years 
of  10,800  hours,  and  another  for  two  years,  or  5400  hours,  called 
our  "one-branch,"  and  intended  for  young  men  21  years  and 
older.  Reckoning  a  year  at  2700  hours,  in  the  case  of  our 
four-year  course,  we  have  a  first  period  of  2000  hours  at  8 
cents  per  hour,  a  second  2000  hours  at  9  cents,  a  third  2000 
hours  at  10  cents,  a  fourth  2000  hours  at  11  cents  and  a  fifth 
2800  hours  at  12  cents.     This  makes  a  total  of  10,800  hours. 

The  total  hours  in  each  period  are  required  to  be  completed 
before  the  next  advance  in  pay  is  made.  We  require  that  the 
apprentices'  parents  shall  pay  us  $1  per  week  during  the 
first  four  periods,  which  amount  forms  the  collateral  for  a 
bond  which  the  father  or  guardian  is  required  to  execute. 
This  amount  is  returned  at  the  expiration  of  the  term,  if  the 
said  term  is  completed  in  a  satisfactory  manner.  However,  if 
for  any  reason  the  terms  of  the  papers  are  violated  or  the 
young  man  runs  away,  the  money  paid  on  account  is  forfeited. 
Incidentally,  I  would  say  that  the  amount  which  we  pay  the 
young  man,  as  stated  above,  is  larger  than  what  it  was  form- 
erly. We  made  it  sufficiently  more  for  the  purpose  of  enabling 
the  parent  to  pay  back  the  $1  per  week  to  make  good  the  bond. 
In  this  way,  we  feel,  we  make  it  more  feasible  for  a  worthy 
young  man,  so  to  say,  to  pay  his  own  way  so  far  as  securing  a 
bondsman  is  concerned,  a  collateral  bond  always  having  been 
one  of  our  requirements. 

The  regular  apprenticeship  course  includes  work  at  the 
vise,  lathe  and  planer.  In  addition,  milling  machine  and  gear 
cutting  machine  experience,  and  also  other  work,  is  afforded 
to  those  boys  who  show  ability  to  absorb. 

Our  experience  has  taught  us  that  there  is  so  great  a  varia- 
tion in  capacity  that  wherever  we  see  a  boy  who  shows  ability 
we  do  not  hesitate  to  advance  him,  and  when  we  find  a  boy 
who  does  not  possess  ability  we  strongly  advise  him  and  his 
parents  to  have  him  take  up  some  other  lin<'  of  work.  This 
we  do  within  the  first  4000  hours  of  service.  It  does  not  al- 
ways take  4000  hours  to  determine  this,  but  there  are  times 
when,  before  taking  summary  dismissal  measures,  we  try  out 
a  boy  at  more  than  one  branch,  or  place  him  with  different 
foremen,  so  that,  in  the  final  disposition  of  the  case,  neither 
the  parent  nor  the  boy  can  say  that  he  was  not  given  a  fair 
trial.  For  all  these  efforts  expended  on  the  boy  up  to  this 
time,  should  he  prove  deficient  and  be  dismissed,  we  require 
that  whatever  money  has  been  paid  on  account  of  the  bond  be 

•  Alistrnct  of  pnpor  rond  before  tbe  Convontlon  of  tlic  Nntionnl  Ma- 
chine Tool  Itnlldois'  Association,  In  Hoehostor,  N.  Y.,  May  25,   IDIO. 
t  rn'sldent  of  Could  &  KhiM-liardt.  Nrwnrk,  N.  ,1. 


910 


MACHINERY 


July,  1910 


forfeited.  This  is,  in  a  measure,  partly  to  compensate  us  for 
tha  time  spent,  work  spoiled,  etc.,  in  giving  the  boy  a  chance 
to  demonstrate,  in  our  opinion  or  judgment,  whether  or  not 
he  is  suited  for  the  trade.  The  necessity  for  this  measure 
does  not  occur  often,  but  we  feel  that  it  is  absolutely  necessary 
to  have  some  such  method  of  procedure. 

Our  second  form  of  apprenticeship,  called  our  one-branch,  is 
for  young  men  who,  having  attained  their  majority,  realize  the 
necessity  for  learning  some  trade  and  regrev  not  naving  been 
given  the  opportunity  in  earlier  years.  This  apprenticeship, 
as  stated,  is  for  two  years,  or  5400  hours,  divided  into  periods 
of  2700  hours  each,  the  first  at  12  cents  per  hour  and  the 
second  at  14  cents  per  hour.  We  require  the  young  men  them- 
selves to  pay  us  $1  per  week,  the  same  as  before  explained. 
This  amounts  to  about  $165  in  the  four-year  course  and  $130  m 
the  two-year  course,  and  in  each  case  is  paid  back  at  the  ex- 
piration of  the  term  when  completed  in  a  satisfactory  manner. 
This  latter  amount  is  also  subject  to  the  same  penalties  as 
previously  mentioned. 

At  the  present  time  we  have  seven  in  our  drafting-room. 
Our  chief  draftsman  and  three  journeymen  draftsmen  were 
our  own  apprentices  at  the  machinist's  trade.  Another  is  an 
apprentice  at  the  machinist's  trade,  and  has  been  given  draw- 
ing-room privileges  and  practice.  One  of  the  journeymen 
draftsmen  is  foreign  born  and  a  trained  technical  graduate. 
We  do  not  include  instruction  in  the  foundry  or  pattern-shop 
generally,  although  all  of  the  apprentices  who  gain  drawing- 
room  experience  have  access  to  and  come  in  contact  with  the 
work  in  the  pattern-shop  and  foundry.  For  the  foundry  and 
patlern-shop  we  have  similar  but  special  and  separate  courses. 

All  of  our  apprentices  during  their  apprenticeship  are  fur- 
nished with  the  necessary  tools  required  in  the  several 
branches,  and  we  pass  free  title  to  them  upon  the  apprentice 
completing  his  term. 

*     »     * 

CASEHARDENING  PRACTICE  AT  THE  JUNIATA 
SHOPS  OF  THE  PENNSYLVANIA  R.  R. 

We  are  now  able  to  give  more  detailed  information  on  case- 
hardening  practice  at  the  Juniata  Shops  of  the  Pennsylvania 
Railroad,  as  described  in  the  June,  1910,  number  of  Ma- 
CHINEHY,  on  page  824  of  the  engineering  and  railway  editions. 
This  information  relates  particularly  to  the  method  of  pack- 
ing the  work,  and  to  the  use  of  test  pieces  to  determine  the 
quality  and  depth  of  the  hardening.  The  following  formula 
is  used  as  a  packing  mixture: 

11  pounds  prussiate  of  potash. 
30  pounds    sal  soda. 
20  pounds    coarse  salt. 
6  bushels  powdered  charcoal   (hickory  preferred). 

The  whole  is  mixed  thoroughly,  using  about  30  quarts  of 
water  in  the  mixing;  the  above  quantity  is  sufficient  to  harden 
three  boxes  of  material  containing  the  following  parts: 

2  links,  2  link  blocks,  2  link-block  pins,  2  valve-rod  pins. 
4  knuckle-joint  pins,  and  24  gibs  for  spring  rigging. 

The  box  required  to  hold  these  parts  measures  40  inches  long, 
16  inches  wide,  and  12  inches  deep;  the  time  required  to  harden 
them  properly  is  fourteen  hours.  Smaller  parts,  like  link  die 
plates,  eccentric-rod  jaw  pins,  and  nuts  below  1  inch,  are  usual- 
ly packed  in  smaller  boxes,  or  pipe  S  inches  in  diameter,  which 
require  between  four  and  five  hours  heating.  Link  motion 
bushings  and  similar  light  parts  are  also  packed  in  small 
boxes  or  pipe  and  require  from  two  and  a  half  to  three  hours. 

The  following  method  is  pursued  in  packing  the  material: 
The  bottom  of  the  box  is  covered  to  a  depth  of  2  inches  with 
the  compound;  the  parts  to  be  hardened  are  placed  solidly,  so 
that  the  compound  is  in  contact  with  the  bottom  surface  of 
the  work;  care  is  taken,  however,  that  the  work  does  not 
touch  the  sides  of  the  box  or  other  pieces  in  the  box.  After  the 
first  layer  of  the  material  is  placed,  it  is  covered  on  all  sides 
and  on  the  top  with  the  compound,  and  is  solidly  packed  with 
a  suitable  implement — a  bolt  with  a  large  head  will  do.  After 
thi  first  layer  is  packed  the  same  process  is  repeated,  being 
sure  to  have  sufficient  compound  between  the  two  layers  to 
prevent  contact.  There  should  not  be  less  than  2  inches  of 
compound  on  top  of  the  last  layer.  The  lid  which  fits  inside 
the  box  is  then  thoroughly  sealed  with  a  luting  of  fire  clay. 


When  in  the  furnace,  the  box  rests  on  rollers  to  allow  the 
flames  to  pass  under  it.  The  furnace  is  kept  at  a  bright  red 
heat,  but  not  hot  enough  to  scale  or  blister  the  work;  when 
the  material  has  soaked  in  the  fire  a  sufficient  length  of  time, 
the  box  is  withdrawn  to  a  trestle  which  is  flush  with  the  floor 
of  the  furnace,  and  stands  parallel  with  and  close  to  the  water 
tank.  The  lid  is  then  removed  from  the  box  and,  if  links  are 
being  hardened  the  link  is  turned  on  edge  and  a  bar  passed 
through  the  slot  in  the  link  and  lifted  by  two  men,  being 
plunged  into  the  water  endwise;  the  bar  is  then  withdrawn 
and  the  link  is  allowed  to  remain  in  the  tank  until  cold. 

The  best  results  are  obtained  when  the  contents  of  the  box 
can  be  emptied  into  the  Water  at  once.  The  tank  used  has  a 
line  of  lii-inch  iron  pipe  connected  with  the  service  pipe,  run- 
ning around  the  four  sides  and  close  to  the  bottom,  with  14- 
inch  holes  drilled  about   IVi   inch  apart.     This  supplies  cold 


Hammett  Grinding  Machine  for  Finishing  the  Slots  of  Locomotive  Links 

water  to  the  work  and  drives  the  hot  water  to  the  top,  where 
it  is  carried  to  the  sewer  by  means  of  an  overflow  pipe. 

With  each  box  of  material  to  be  hardened  a  test  piece  is 
used,  the  same  as  described  in  the  article  last  month.  In  the 
case  of  links,  the  test  piece  is  I14  inch  thick  by  3  inches  wide, 
and  12  inches  long;  this  test  piece  is  stenciled  with  figures 
giving  the  class  of  engine,  the  construction  number  and  the 
date  of  hardening.  After  the  links  are  taken  out,  the  test 
piece  is  broken  under  hydraulic  pressure  and  examined  for 
depth  of  hardening,  after  which  it  is  also  subjected  to  a  file 
test.  Smaller  parts  are  similarly  tested.  These  test  pieces 
ars  kept  for  two  years  or  more  for  reference.  It  is  possible  to 
put  from  1/16  inch  to  5/32  inch  depth  of  case  on  the  link 
work  in  fourteen  hours'  time,  and  1/16  inch  on  bushings  and 
other  small  parts  in  from  two  and  a  half  to  three  hours'  time. 
All  parts  to  be  casehardened  must  be  thoroughly  cleaned. 

It  was  stated  that  the  slots  of  the  valve  gear  links  ar'e 
ground  accurately  to  fit  the  radius  templet  shown  in  Fig.  24 
of  the  article  in  the  June  number.  The  accompanying  illus- 
tration shows  the  machine  on  which  this  grinding  is  done. 
It  is  a  vertical  spindle  machine,  as  may  be  seen,  the  work  be- 
ing clamped  to  the  top  of  a  flat  table.  This  work  table  is 
free  to  swivel,  and  to  move  in  and  out  on  top  of  the  longi- 
tudinal slide  which  carries  it.  It  is  guided  by  a  long  radius 
rod,  as  shown,  which  is  attached  to  a  pivot  adjustable  to  any 
required  radius. 
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AUTOMOBILE  FACTORY   PRACTICE 


THE  OLDS  MOTOR  WORKS,  LANSING,  MICH. 

By  ETHAN  VIALL 

To  the  man  traveling  through  Michigan  for  the  first  time, 
It  almost  seems  as  it  the  sole  product  of  the  state  were  auto- 


tent  as  do  automobiles,  though  If  we  sit  In  a  good  comfortable 
chair  while  eating  our  breakfast  we  are  in  better  condition  to 
enjoy  our  automobile  ride  later. 

The  first  automobiles  the  writer  ever  saw  of  any  one  make, 
in  respectable  numbers,  were  those  little  curved-dash  Oldsmo- 
blle  runabouts,  so  familiar  a  few  years  .iio,  whii  h  were  made 


Fig.  1.     Turning  the  Chucking  Flange  on  Piston  Ring  Casting 

mobiles,  furniture  and  breakfast  foods,  and  a  fair-sized  town 
that  doesn't  boast  of  a  factory  for  the  production  of  at  least 


Fig.  2.    Turning  the  Outside  and  Cutting  off  Piston   Rings 

at  Detroit.     To-day  the  Olds  Motor  Works  has  large  factories 
at   Lansing,   Mich.,   where   they   are   producing   thousands   of 
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Fig.  3.     Machine  in  which  Piston  Rings  are  split  Fig,  4.     Turret  Lathe  set  up  for  Drilling,  Boring  and  Reaming  Wrist-pin  Bosses 

one  of  these.   Is  apparently   out  of  the   running  and   should      Oldsmobiles,  some  of  them  sixty  horsepower  six-cylinder  cars, 
at  once  shake  up  its  chamber  of  commerce  or  Its  commercial       The  shop  practice,  while  not  radically  different  from  that  of 
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Fig,  5. 


Drilling  Wrist-pin  End  of  Coniu.ctiMt[- 
rod  Forging 


Fig,  6. 


Drilling  Crank-end  of  Con- 
necting-rod 


Fig,  7. 


Dl-lUing,  Reaming  and  Finish  Reaming 
Cap-screw  Holes 


club  or  whatever  it  happens  to  possess  for  the  stimulation  of 
its  growth.  The  production  of  furniture  or  breakfast  foods 
does  not  concern  us,  mechanically  speaking,  to  the  same  ex- 


•Asaoflnto   Rdllor   of   M.xfiiTNKiiv. 


other  similar  factories,  is  nevertheless  interesting  and  well 
repays  the  student  of  practical  mechanics  who  is  fortiniale 
enough  to  have  an  opportunity  to  inspect  the  factory  and  its 
methods.     Mr.  Robert  Plerpont  Is  the  factory  manager. 
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Fig.  8.     Fixture  in    which  Connecting-rod  Ends  are  reamed 


Fig.  9.     Tool  and  Fixture  for  Facing  Bearings  to  Width 
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Fig.  lO.     Milling  OU-slots  in  the  Connecting-rods 


Fig.  11.     Sawing  ofT  the  Caps  and  facing  Seats  for  Bolt  Heads 


y 

^^B  1          mSmi 

-A 

Fig.  12.     Revolving  Fixture  in  which  Rods  are  assembled  on  the  Cranks 


Fig.  13.     Another  View  of  the  Revolving  Assembling  Stands 
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Fig.  14.    Turning  the  Outside  of  Connecting-rod  Bushings 


Fig.  15.     Mandrel  used  when  splitting  Connecting-rod  Bushings 
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Packing-  Rings  and  Pistons 

The  cast-iron  sleeve  from  which  the  piston  rings  are  made 

is  lirst  placed  on  an  expanding  mandrel  and  the  flanged  end 

turned,  as  shown  in  Fig.   1 ;   it  is  then  caught  in  the  grooved 

Jaws  of  a   universal   chuck,   Fig.  2.     The   machine   shown    in 


Fig.  Id.     Fixture  for  Holding  Cam-shafts  while  Milling  for  Woodrutt'  Keys 

this  engraving  is  a  lathe  to  which  has  been  added  the  turn- 
ing attachment  shown,  which  turns  the  outside  of  the  rings 
eccentric  and  cuts  them  off;  the  inside  of  the  ring  not  being 
bored  out  as  is  the  practice  in  many  shops.  Just  why  so  many 
shops  spend   time  and   trouble  boring  out  the   inside  of  the 
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Fig.  17.    Inspector's  Fixture  for  Testing  Cam-shaft  Keyways 

ring  is  not  clear,  as  it  not  only  takes  so  much  more  time, 
■which,  of  course,  increases  the  cost,  but  also  decreases  the 
value  and  life  of  the  ring  by  the  removal  of  the  hard  sur- 
face. After  being  turned  and  cut  off,  the  rings  are  placed 
in  a  jig  and  split  by  using  two  milling  saws  properly  spaced. 
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Fig.  18.    Top  View  of  Lathe  equipped  with  Cam-grinding  Attachment 

as   shown    in   Pig.   3;    they   are   then   compressed    In   sleeves, 
clamped  on  a  flanged  mandrel  and  ground  as  usual. 

Wrist-pin  holes  in  the  pistons  are  drilled  and  reamed,  after 
which  the  Inside  ends  of  the  bosses  are  faced  with  a  double- 
end  mill  in  a  turret  lathe  fitted  as  shown  in  Fig.  4. 


Steps  In  Connectlngr-rod  Production 
The  lirst  machine  shop  operation  on  a  connecting-rod  con- 
sists in  surfacing  the  ends  of  the  bearings  on  a  milling  ma- 
chine, there  being  3/32  of  an  inch  difference  in  the  width  of 
the  bearings;  the  rod  is  then  placed  in  the  jig  shown  in  Fig.  5 
and  the  small  bearing  drilled  out,  after  which  it  is  placed  in 
another  jig  and  the  large  end  drilled,  the  proper  spacing  being 
obtained  by  using  a  plug  in  the  small  end  as  shown  in  Fig.  6. 
Next  both  ends  of  the  connecting-rod  are  liiiish-reanied  in  the 
jig.  Fig.  8.  The  ends  are  then  faced  to  the  exact  thickness,  by 
using  a  butt-mill  with  a  pilot  which  Ills  the  holes  in  the  bear- 
ing posts  of  the  jig,  Fig.  9.  From  here  the  connecting-rod 
goes  to  the  triple  drilling  jig,  Fig.  7,  where  the  clearance 
holes  for  the  cap-screws  are  rough  drilled  and  finish  reamed; 
all  three  operations  are  performed  simultaneously,  so  that  a 
finished  rod  is  taken  out  and  a  new  one  put  in  every  time  the 
jig  is  indexed.     The  next  operation  consists  of  milling  a  slot 


Fig.  19.    Machine  used  for  Balancing  Fly^vheels 

in  the  small  end  for  the  oil  hole,  as  shown  in  Fig.  10.  The 
rods  are  then  placed,  ten  at  a  time,  in  the  milling  jig.  Fig.  11, 
where  the  caps  are  cut  off  and  the  inner  ends,  or  bosses  of  the  . 
cap  bolt-holes,  faced  in  two  operations;  one  cut  is  taken,  the 
connecting-rods  are  turned  over  on  the  clamping  mandrel  and 
the  final  cut  made.     After  the  Parsons'  white  bronze  bushings 


Fig.  20.     Balancing  Machine  ^Tith  Flywheel  in  Place 

have  been  pinned  into  the  large  end,  the  rods  are  placed  in 
the  pistons,  but  they  are  not  put  onto  the  crankshaft  until 
ready  for  assembling  as  shown  in  Fig.  12.  In  connection 
with  this  last  engraving  and  Fig.  13,  the  scheme  used  to  re- 
volve the  flywheel  and  crankshaft,  while  assembling  and  ad- 
justing, by  means  of  a  handled  band  strapped  to  the  rim  of 
the  flywheel,  is  made  plain.  The  revolving  assembling  stands 
shown  are  also  very  unique  as  well  as  efficient,  the  motor 
case  being  bolted  to  the  inside  of  a  pair  of  cast-iron  rings 
resting  on  guides  bolted  to  a  base,  which  is  swiveled  to  the 
top  of  a  cast-iron  stand;  this  arrangement  always  keeps  the 
center  line  of  the  crankshaft  parallel  with  the  floor,  still  allow- 
ing universal  movement  in  any  other  direction.  Referring  to 
Fig.  12,  the  flywheel  band  is  shown  at  A,  while  B,  C,  D,  and 
E  are  the  ends  of  the  wheel  segments  which  are  removed  to 
put  in  or  take  out  the  motor;  F  and  G  are  guides  or  pillows 
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for  the  wheels.     In  Fig.  13,  H,  I,  and  J  show  the  wheels  com- 
plete, with  segments  in  place. 

The  white  bronze  split  bushings,  used  on  the  crank  ends  of 
connecting-rods,  are  first  chucked,  bored  out  and  reamed,  and 
then  placed  on  a  mandrel,  as  in  Fig.  14.  The  hub  is  turned 
with  the  tool  in  the  regular  toolpost  and  the  flanges  finished 
with  the  gang  tool  in  the  holder  placed  on  the  back  of  the 
cross-slide.  After  being  turned,  the  bushings  are  split  by 
being  placed  eight  at  a  time  on  the  mandrel.  Fig.  15;  they 
are  clamped  tight  by  screwing  up  the  nuts  on  each  end  of  the 
mandrel,  and  then  split  with  a  thin  milling  saw,  the  mandrel 
being  turned  half  way  around  for  the  last  cut. 

MilliBg  and  Grinding  Cam-shafts 

There  is  a  very  neat  fixture  used  in  the  milling  machine  de- 
partment  tor   milling   Woodruff   keyways   in   the   cam-shafts. 


Fig.  21.     Cutting  Inside  Clutch  Teeth  on  a  Shaper 

This  fixture.  Fig.  16,  is  made  with  an  index  head  A,  used  to 
give  the  proper  position  of  the  keyways  on  the  shaft  B,  the 
spacing  lengthwise  of  the  shaft  being  obtained  by  carriage 
stops.  A  finished  cam-shaft  is  shown  at  C  After  being 
milled,  the  positions  and  sizes  of  the  keyways  are  tested  by 
an  inspector,  using  the  fixture  shown  at  A,  Fig.  17,  which  also 
has  an  accurate  indexing  head.  The  size  and  central  posi- 
tion of  the  keyways  are  tested  by  a  plug  B,  in  the  sliding 
part  C. 

The  cams  are  ground,  after  being  keyed  and  pinned  to  the 
shaft,  by  using  a  special  grinding  attachment  fitted  to  a  lathe, 


Fig.  22.     MiUing  Fixture  in  which  AVoi-k  is  held  on   Expanding  Plugs 

Fig.  18.  The  master  cam-shaft  A,  is  geared  to  the  lathe  head 
so  as  to  revolve  at  the  same  rate  as  the  shaft  to  be  ground. 
The  cams  on  the  master  shaft  impart  motion  to  the  carriage 
and  grinding  wheel  through  the  roller  B,  the  carriage  being 
held  to  the  work  and  to  the  master  cam  by  the  weighted 
cord  C,  which  passes  around  pulley  D  and  another  pulley  not 
shown.  The  master  shaft  and  the  shaft  to  be  ground  are 
both  supported  in  the  middle  by  the  steady-rest  E.  The 
emery  wheel  held  by  the  fork  in  the  toolpost,  is  run  by  a 
round  belt  passing  over  a  long  overhead  drum,  and  the  dust 
is  carried  off  through  the  pipe  F.  Very  rapid  and  satisfactory 
work  is  done  with  this  attachment. 


Balancing'  Fly^vheels 

All  flywheels  are  balanced  on  a  Defiance  balancing  machine 
shown  in  Figs.  19  and  20.  Fig.  19  shows  the  machine  with 
the  balancing  or  floating  head  A,  to  which  the  flywheel  is  fast- 
ened, lying  on  the  revolving  table;  this  floating  head  fits  over 
the  pin  B  and  is  driven  by  the  rubber-headed  pins  C  and  D, 
which  come  in  contact  with  the  part  E;  F  is  an  arm  used  to 
steady  the  operator's  hand  while  holding  a  piece  of  chalk 
to  the  revolving  rim  of  the  flywheel.  Putty  is  stuck  onto 
the  inside  of  the  flywheel  rim  to  bring  it  to  a  running  balance, 
and  the  amount  of  putty  used  forms  a  basis  for  judging  the 
amount  of  metal  to  be  drilled  out.  The  machine  is  set  in  mo- 
tion by  throwing  over  the  ball-lever  G,  which  engages  the 
frictions. 

A  Novel  Shaper  Device 

Inside  teeth  on  a  special  clutch  gear,  are  first  drilled  and 
then  shaped  out,  using  the  indexing  fixture  A,  Fig.  21.  The 
inside  blank  is,  of  course,  counterbored  to  allow  clearance  for 
the  cutting  tool.  The  spacing  spring  B  is  lifted  from  the 
notch,  when  indexing,  by  means  of  the  eccentric  lever  C.  The 
gear  itself  is  held  by  an  expanding  chuck,  the  taper  plug  of 
which  is  operated  by  the  nut  D. 

An  application  of  the  expanding  chuck  or  plug  in  a  milling 
fixture  is  shown  in  Fig.  22.  This  fixture  is  made  to  hold  four 
pieces:  A  shows  the  expanding  plug;  B,  a  slotted  piece,  and  C 
and  D,  blanks  ready  to  be  milled.  In  addition  to  using  the  ex- 
panding plugs,  the  pieces  are  also  clamped  on  the  flanges  by 
straps,  as  shown,  the  bolt  holes  of  which  are  open  on  one  side 
to  facilitate  removal. 

*     »     * 

PENSION  SYSTEM  OP  THE  WESTERN 
ELECTRIC  COMPANY 

In  March,  1906,  The  Western  Electric  Co.  set  aside  $400,000 
out  of  its  profits  as  a  permanent  fund  for  pensions  for  aged 
and  disabled  employes.  Since  that  time  another  appropria- 
tion and  interest  has  been  added  so  that  the  fund  now  totals 
nearly  $600,000.  All  employes  who  have  reached  the  age  of 
sixty  and  have  been  in  the  company's  service  for  twenty  con- 
secutive years  are  entitled  to  pensions,  whether  able  to  work 
or  not,  and  are  not  debarred  from  going  into  other  business 
if  they  accept  the  pension  privileges.  Employes  who  have 
been  twenty-five  years  in  the  company's  service  and  reached 
the  age  of  fifty-five,  and  those  who  have  been  thirty  years  in 
the  service,  irrespective  of  age  reached,  may  be  granted  a 
pension  on  the  recommendation  of  the  president.  The  annual 
allowance  for  employes  retired  on  account  of  age  is  one  per 
cent  of  the  average  annual  pay  during  the  ten  years  pre- 
ceding retirement  for  each  year  of  active  service.  The  pen- 
sion board  may,  however,  base  the  pension  upon  the  average 
annual  pay  of  the  ten  consecutive  years  of  service  during 
which  the  retired  employe  was  paid  the  highest  rate  of  wages. 
The  pension  is  paid  monthly  until  death,  and  at  the  discretion 
of  the  board  may  be  continued  to  the  widow  or  orphans  for 
a  period  not  exceeding  one  year.  The  Western  Electric  Com- 
pany employs  about  20,000  men. 


Halley's  comet,  which  was  a  disappointing  spectacle  to  the 
comparatively  few  who  saw  it  in  April  and  May,  is  said  to 
have  been  traveling  at  the  rate  of  1000  miles  a  minute  when 
nearest  the  sun.  This  enormous  speed,  fifty  times  that  of 
a  cannon  ball,  is  practically  the  same  as  that  of  the  earth  in 
its  orbit  about  the  sun.  A  0.22  caliber  (short)  rifle  bullet 
weighing  30  grains  moving  with  the  same  velocity  would 
have    enormous   energy   and    penetration.        Substitut'ng   the 

Wv- 

values  in  the  kinetic  energy  formula,  E  = in  which  £  = 

2.<7 
energy,  in  foot-pounds;  W  ^  weight,  in  pounds;  v  =  velocity, 
in  feet  per  second;  g  =  acceleration  of  gravity  in  one  second 

30  X  88,000= 

or  32.2  feet,  we  have  E  = =  515,000  foot- 

2  X  32.2  X  7000 
pounds.     The  penetration  would  be  about  28,000  pine  boards 
%  inch  thick  if  at  this  high  velocity  It  were  proportional  to 
that  of  rifle  bullets  at  common  velocities! 
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WEIGHTS  OF  CYLINDRICAL  PRESSURE 
TANKS* 

By  C.  R.  WlUl-1'IKRt 

As  the  gallon  is  tho  loiiiinou  unit  of  capacity  for  liquids,  it 
is  a  grout  conveuii'uco  and  saving  in  time  to  be  ablo  to  state 
the  weight  of  a  tank  in  terms  of  gallons  without  llrst  con- 
verting this  into  the  usual  linear  dimensions.  In  general, 
the  weight  of  such  tanks  will  vary  anywhere  from  two  to  eight 
pounds  per  gallon  capacity.  It  is  possible,  however,  to  obtain 
closer  estimates  than  this  when  the  diameter  is  known,  and  a 
method  of  stating  weight  in  terms  of  gallons,  pressure  and 
diameter  is  of  great  assistance  in  shortening  calculations. 
This  method  is  worked  out  below. 

First,  let  us  consider  the  weight  of  a  seamless  tank  with 
flat  heads.     Let 

G  =  capacity  in  gallons, 

2'  =  thickness  of  shell  in  si.xteenths  of  an  inch, 

D  =  diameter  in  feet, 

L  =  length  in  feet, 

P=r  pressure  in  pounds  by  gage, 

W'  =  weight  in  pounds. 

The  steel  used  in  pressure  tanks  weighs  about  490  pounds 
per  cubic  foot,  and  the  plates  vary  in  ordinary  practice  by 
steps  of  one-sixteenth  of  an  inch.  This  is,  therefore,  the  most 
convenient  unit  for  thickness.  A  plate  of  steel,  one  foot 
square  and  1/16  inch  thick,  weighs  about  2.55  pounds.  The 
ordinary  method  of  estimating  the  weight  of  this  tank  would 
be  to  estimate  the  weight  of  the  shell  and  heads  independent- 
ly. It  will,  however,  be  more  convenient  tor  our  calculations 
to  estimate  the  heads  in  terms  of  length  of  shell,  just  as  the 
length  of  rivet  necessary  to  form  the  rivet  head  is  commonly 
taken  as  one  and  one-half  diameter. 

ttD' 

The  area  of  one   head   is  .     The   circumference  of  the 

4 

tank   is   ttD.     Let   x  equal    the    length   of   shell,   the   area   of 
which  is  equal  to  the  area  of  the  head.     Then, 


irflx 


nD- 
4 


D 

and  X  =  — . 

4 


D 


Hence,  the  length  equivalent  to  both  heads  equals 


The 


weight  of  the  tank  may  then  be  expressed  as  follows: 

Weight  =^  2.55    X    thickness  in   16ths    X    circumference    X 
(length  +  one-half  diameter), 
or, 

W  =  2.55  T  X  tD  X   (L  -f  0.5  D)  =8  DT  (L  +  0.5  D). 

To  save  bracing,  the  heads  of  pressure  tanks  are  commonly 
dished  to  a  radius  equal  to  the  diameter  of  the  shell.  To  find 
the  area  of  the  spherical  segment,  assume  for  simplicity  that 
the  diameter  of  the  tank  equals  2.  The  distance  from  the 
center  of  the  sphere  to  the  original  flat  head  Is  given  by 
solving  the  right-angled  triangle  whose  hypotenuse  equals  2 
and  one  side  equals  1.  This  distance,  therefore,  equals 
V^"-^l  =  1.732,  and  the  height  of  the  segment  =  2  —  1.732 
=:  0.268.  The  area  of  this  spherical  segment  ^  height  X  cir- 
cumference of  a  great  circle  =  0.268  X  2  ttD.  and,  as  D  =  2, 

ttD' 

the  area  =  1.072   n.     The  area  of  the  flat  head   was  , 

4 
and  as  £>  ==  2,  the  area  ^=  tt. 

We  thus  see  that  the  area  and  weight  of  the  spherical  head 
is  about  7  per  cent  more  than  the  flat  head.  This  holds  true 
for  all  dimensions.  In  riveted  pressure  tanks  varying  from 
4  to  8  feet  in  diameter,  however,  the  dished  heads  are  com- 
monly made  1/16  inch  thicker  than  the  shell.  As  the  shell 
thickness  averages  %  inch  and  the  head  thickness  11/16  inch, 
the  heads  are,  on  an  average,  10  per  cent  per  square  foot 
heavier  than  the  shell.  This  is  sufficiently  close  for  our  pres- 
ent purpose.  Multi|)lying  the  two  percentages:  1.07  X  1.10^ 
1.18;  that  is,  for  ordinary  dished  heads,  to  obtain  the  equiva- 
lent length  of  shell,  the  increase  over  the  equivalent  length 
for  the  flat  heads  first  mentioned  is  18  per  cent. 

In   the    same    manner,    the    manhole,    nozzles,    reinforcing 


plates,  Inside  pipes,  supports,  etc.,  which  are  commonly  used 
in  such  tanks,  can  be  estimated  in  percentages,  and  trans- 
formed to  an  equivalent  length  of  shell.  Without  going  into 
these  numerous  details,  it  will  be  suthcient  to  state  that  it  is 
found  that  these  factors  increase  the  equivalent  length  of  shell 
from  /.,  -f  0.5  D  to  L  ■]■  D,  very  closely.  The  formula  there- 
fore now  stands: 

W  =  8  DT  {L  +  D) 

Having  thus  determined  the  general  form  of  our  equation 
and  its  main  factors,  it  now  becomes  necessary  to  make  an  al- 
lowance for  the  increase  in  weight  due  to  joints,  rivet  heads, 
variable  thickness  of  metal,  etc.  Of  course,  this  could  also  be 
reduced  to  equivalent  length  of  shell,  but  this  allowance  can 
also  be  made  by  increasing  the  numerical  coefficient  by  a  cer- 
tain percentage,  and  tnis  method  gives  the  most  convenient 
formula.  It  is  best  uone  by  comparison  with  the  actual  fin- 
ished weights  of  tanks  which  nave  been  constructed.  Ordi- 
narily, in  place  of  8,  it  will  be  found  necessary  to  make  this 
coefficient  between  9  and  10.  It  can  be  easily  determined  for 
any  tank  by  dividing  its  actual  weight  by  DT  (L  +  D). 
For  instance,  in  a  line  of  tanks,  nearly  one  hundred  in  num- 
ber, varying  from  5/16  inch  to  %  inch  in  thickness,  from  4  to 
8%  feet  in  diameter,  and  from  5  to  50  feet  in  length,  with  pres- 
sures varying  from  50  to  200  pounds  per  square  inch,  it  was 
found  as  the  result  of  the  above  determinations  that  the  co- 
eflScient  10  gave  the  closest  average  for  all  the  tanks,  the 
maximum  variation  being  very  slight  each  way.  We,  there- 
fore, have  for  this  line  of  tanks: 

W  =  10  DT  (L  +  D). 
This  is  an  exceedingly  simple  formula  for  determining  the 
weight  of  similar  tanks  when  the  diameter,  thickness  of  shell 
and  length  are  known.     It  now  remains  to  substitute  gallons 
and  pressure  for  length  and  thickness. 

Ignoring,  for  the  present,  the  additional  capacity  given  by 
dishing  the  heaos,  the  capacity  in  cubic  feet  of  our  cylinder  = 
ttD- 

area   x    length  =  x  L.     As  7.481  gallons  equals  one 

4 

cubic  foot,  the  capacity  in  gallons  is: 
vD' 


G  =  7.4S1   X 


X  L  =  5.876  D'L. 


Adding  about  2  per  cent  as  a  fair  average  for  the  addi- 
tional capacity  obtained  by  dishing  the  heads,  we  have: 

G  =  6  D'L. 

These  tanks  are  usually  designed  with  a  factor  of  safety  of 
5,  using  steel  of  55,000  to  60,000  pounds  ultimate  tensile 
strength. 

The  standard  longitudinal  seams  are  as  follows: 

A.  A  double  strap,  triple  riveted  butt  joint,  of  an  efficiency 
at  the  common  thicknesses  varying  from  83  to  88  per  cent. 

B.  A  double  riveted  lap  joint,  with  an  efficiency  ranging 
from  60  to  74  per  cent. 

C.  A  single  riveted  lap  joint,  with  an  efficiency  from  51  to 
59  per  cent. 

The  process  of  reduction  is  too  long  to  be  given  here,  but  by 
plotting  and  deducing  the  equation  for  the  ordinary  diam- 
eters, thickness  and  pressures,  the  following  formulas  can  be 
deduced: 

For  A,  T  =  0.01  PD 
For  B,  T  ^  0.013  PD 
For  C,  T  =  0.016  PD 

For  the  double  strap,  triple  riveted  joint,  we  therefore  have: 

W  =  10  DT  (L  +  D)  (1) 

r  =  o.oi  PD 

G  ^  6  D'-L 
By  substituting  the  value  of  T  in  (1)  we  have: 
W  =  10  Z»  (0.01  VD)   (L  +  D)  =  0.1  PD-  (£,  -f  D)  = 
0.1  PLD'  -f  0.1  PD\ 

O 

As =:  0.1  D'L,  we  have  by  substitution: 


•  Willi  Diita  Sheet  Supplement. 
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60 


W  =  P 


h  0.1  PD\  or  11'  =  /■  I  I    0.1  D'l 

60  \     M  f 
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In  a  similar  manner;  for  the  double  rivet  lap  joint: 

O 
W  =  Pi h  0.1 

46 
For  the  single  riveted  lap  joint: 


W 


7 h  0.1  D'\ 

\     46  / 

ip  joint: 

=  Pi h  0.1  C'j 

\     37  / 


Summary  of  Formulas 
We  have,  then,  the  following  simple  formulas  for  determin- 
ing the  capacity,  thickness  and  weight  of  tanks  of  the  class 
referred  to: 

For  capacity  G  ^  6  D-  L. 

For  double  strap,  triple  riveted  butt  joints,  T  =  0.01    PD 
For  double  riveted  lap  joints,  T  =  0.013  PD 

For  single  riveted  lap  joints,  T  =  0.016  PD 

Then  by  dimensions: 

W  =  10  DT   (L  +  D) 
By  capacity: 
For  double  strap,  triple  riveted  butt  joints, 

W  =  P  (G/60  +  O.ID') 
For  double  riveted  lap  joints,  W=zP  (G/46  +  O.ID") 

For  single  riveted  lap  joints,  W^P  (G/37  +  O.ID') 

Example 
For  example,  assume  a  tank  5  feet  diameter  by  20  feet  long, 
for   200   pounds    pressure,    with    double    strap,    triple    riveted 
longitudinal  seams: 
By  linear  dimensions: 

T  =  0.01  X  200  X  5  ^  10  sixteenths,  or  %  inch. 
W  ^10  X  5  X  10  X  25  =  12,500  pounds. 
G  =  6  X  25  X  20  =  3000  gallons. 

If  capacity,  diameter  and  pressure  are  given,  we  have  by 
the  capacity  formula: 

W  =  200  (50  +  12.5)  =  200  X  62.5  =  12,500  pounds,  which 
is  the  same  result  as  before. 

For  all  preliminary  work,  this  short-cut  method  will  be 
found  sufficiently  accurate.  It  can  be  readily  supplemented 
by  the  ordinary  summation  method  when  desirable.  Three  of 
the  Data  Sheets  accompanying  this  number  contain  tables 
and  diagrams  of  the  data  here  deduced. 

*     *     * 
CONE  VS.   GEARED  DRIVE* 

By  R-  K.  LeBLONDt 

Some  years  ago,  I  wrote  an  advertisement  which  appeared 
in  trade  papers,  in  which  I  stated  that  a  double  friction  back 
gear  was  the  best  drive  that  had  ever  been  applied  to  a  ma- 
chine tool.  I  suppose  when  the  ccmmittee  was  looking  around 
for  different  modes  of  entertainment  and  instruction,  some 
member  suggested  that  we  could  have  a  debate  on  the  relative 
merits  of  the  cone  and  geared  drive,  and  as  I  had  so  fearlessly 
expressed  my  opinion,  some  one  suggested  my  name.  I  did 
not  like  to  show  the  "white  feather,"  so  I  am  here  to-day  to 
defend  my  stand  as  originally  taken  on  cone  drives,  although 
we  manufacture  both  styles  of  machines. 

The  question  of  cone-  and  gear-driven  machines  is  very 
similar  to  the  tariff— each  side  has  a  great  many  good  points 
on  which  to  base  an  argument.  Free  trade,  for  instance,  is 
practically  advocated  by  all  college  professors,  and  as  a  well- 
known  writer  remarked,  all  graduates  ,as  they  emerge  from 
college,  are  ardent  tree-traders,  but  as  they  get  into  the  prac- 
tical workings  of  life,  most  of  them  are  soon  converted  to  the 
tariff  policy. 

This  condition  exists  in  the  cone  and  geared  head  proposi- 
tion. Theoretically,  the  geared  head  drive  has  the  most  ad- 
vantages, and  the  present  development  is  along  the  geared 
head  lines,  but  practically  and  commercially,  the  cone  drive  is 
more  than  holding  its  own,  and  as  we  gather  our  costly  ex- 
perience from  miscellaneous  experiments  on  gear-driven  ma- 
chines, we  discover  that  the  old  reliable  cone  drive  is  still  an 
important  factor  in  machine  tool  design. 

We  all  realize  that  the  demand  for  the  gear  drive  orig- 
inated with  the  advent  of  high-speed  steel;  in  other  words, 
when  the  cutting  tools  were  perfected  to  such  an  extent 
that  they  could  stand  the  speeds  and  the  heat  generated  by 
these  speeds,  the  old-style  cone  drives  were  found  lacking  in 

•  Paper  road  befure  the  Niitional  Machine  Tool  Builders'  Convention, 
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power,  and  some  of  the  manufacturers  immediately  decided 
upon  a  method  of  gearing  to  increase  the  power.  This,  in  my 
judgment,  was  a  temporary  and  poor  remedy,  and  very  costly 
to  the  manufacturer.  While  I  am  loth  to  say  it,  very  few  of 
the  lighter  classes  of  machine  tools  were  scientifically  de- 
signed, and  gear  drive  design  was  begun  more  or  less  on  a 
hit-and-miss  plan. 

In  looking  over  the  various  gear  drives  that  have  been  pro- 
duced in  the  last  few  years,  we  are  naturally  surprised  at  the 
varied  mechanisms  employed,  at  the  ignorance  displayed  in 
the  selection  of  metals,  the  pitches  of  gears,  the  size  and  ma- 
terial of  shafts,  oiling  facilities,  etc.  While  this  is  a  defect  in 
individual  construction,  and  not  a  fundamental  defect  of  the 
geared  head.  It  all  goes  to  show  that  the  development  has 
been  more  or  less  experimental,  and  extends  through  the  com- 
plete range  of  frictions,  tumbling  gears,  sliding  gears  a  la 
automobile,  etc. 

As  a  matter  of  fact,  all  the  advantages  claimed  for  the 
geared  head  machine,  can  be  obtained  better  with  a  variable 
speed  motor  and  comparatively  few  mechanical  changes.  The 
electrical  changes  can  be  obtained  with  a  much  smaller  fric- 
tion loss — that  is,  more  efficiently;  the  change  increments 
are  much  smaller  and  the  speeds  can  always  be  obtained  while 
the  machine  is  in  motion  without  stopping  for  changes  and 
without  a  countershaft,  etc.  In  other  words,  the  variable 
speed  motor  drive  is  the  ideal  geared  head. 

The  common  defects  in  all  gear-driven  machines  are:  lack 
of  efficiency,  expense  of  maintenance,  and  the  increased  first 
cost.  This  holds  true  regardless  of  the  changes  being  made  in 
one  unit  or  distributed  in  two,  one  being  placed  on  the  ceil- 
ing.    We  will  take  these  comparisons  up  separately: 

EfBciency  of  the  Geared  Machine 

In  extreme  cases  but  40  per  cent  of  the  power  applied  to  the 
machine  is  delivered  to  the  cutting  tool  or  spindle.  In  the 
case  of  feeds,  as  shown  by  Mr.  DeLeeuw's  experiments  [See 
"Efficiency  Tests  of  Milling  Machines  and  Milling  Cutters," 
Machinery,  December,  1908.]  the  friction  on  the  shafts  and 
gears  has  reduced  this  as  low  as  2  per  cent  and  under  the 
very  best  conditions,  20  per  cent  of  the  power  applied.  Of 
course,  this  is  an  extreme  case  and  is  due  primarily  to  the 
tact  that  the  reduction  is  so  great  and  that  the  power  has  to 
pass  through  a  screw,  which  as  we  all  know,  is  a  very  ineffi- 
cient method  of  power  transmission.  But  in  the  construction 
of  various  designs  of  geared  head  machines,  we  see  the  worm 
and  worm-wheel,  and  bevel  gear,  as  well  as  spur  gear. 

I  recently  visited  a  large  machine  tool  plant.  In  going 
through  the  shop  with  the  superintendent,  we  stopped  at  their 
single  pulley  driven  16-inch  lathe.  As  we  were  standing  there, 
an  office  boy  brought  a  copy  of  an  order  for  one  of  these  ma- 
chines to  which  the  purchaser  wished  to  apply  a  one-horse- 
power motor.  Tlie  superintendent  immediately  said  this  was 
impossible,  because  it  takes  more  than  one  horsepower  to  turn 
the  machine  over.  This  was  a  friction  head  construction.  At 
the  same  time,  tests  made  on  these  lathes  by  different  author- 
ities, under  the  old  belting  conditions,  resulted  in  establish- 
ing the  power  consumption  of  one  halt  horsepower  under  actual 
working  conditions. 

EfBciency  of  Cone  Drive 

Now  in  comparison  with  this,  take  the  old-fashioned  cone. 
On  the  direct  speeds,  or  open  belt  speeds,  we  can  obtain  an 
efficiency  as  high  as  95  per  cent,  and  in  the  extreme  cases  of 
transmitting  power  through  the  back-gear  it  is  very  seldom 
lower  than  75  per  cent.  This  difference  in  efficiency  has  to 
be  taken  up  by  the  machine  itself.  In  other  words,  it  is  a  de- 
structive element.  It  means  friction  on  the  journals,  friction 
on  the  gears,  heat  generated  which  has  to  be  taken  up  by  the 
body  of  the  machine,  and  wear  in  general,  from  all  of  which 
the  user  obtains  no  benefit  and  which  goes  into  the  main- 
tenance charge. 

Of  course,  it  is  an  easy  matter  for  the  exponents  of  the 
geared  drive  to  say  that  the  power  factor  in  machining  costs 
is  so  slight  that  it  is  not  to  be  considered.  That  is  true,  to 
a  great  extent,  but  when  analyzed  it  will  be  found  not  to  be 
simply  the  difference  in  the  coal  bill. 

As  an  instance,  a  production  man  in  one  of  the  largest 
plants  in  the  East,  had  formerly  purchased  all  all-geared  ma- 
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chines.  At  that  time  he  was  simply  serviiiR  the  coiKcin  In 
the  caiuu'ity  of  equipment  purchasing  agent.  His  position 
later  was  chanKed,  and  he  was  given  charge  of  not  only  the 
purclmsing  of  tools,  but  the  maintenance  as  well,  whereupon, 
after  thorough  inve.stigation,  he  quit  purchasing  geared  head 
machines  entirely,  and  purchased  nothing  but  cone-drlvon  ma- 
chines. The  reason  given  was  that  he  found  that  the  main- 
tenance of  the  geared  head  machines  outweighed  and  out- 
classed the  advantages  of  quick-speed  changes,  the  increased 
driving  power,  and  all  other  claims  nuide  lor  the  tools. 

I  think  you  will  find,  if  you  will  carel'ully  investigate  your 
overhead  charges,  that  the  increased  cost  of  the  geared  head 
machine  added  to  the  increased  maintenance  cost  added  to  the 
increased  power  cost,  will  more  than  outweigh  all  the  ad- 
vantages claimed  by  exponents  of  the  all-geared  machines. 

Fallacy  of  Instantaneous  Speed  Changes 
I  would  like  to  say  a  word  about  speed  changes.  The  ad- 
vocates of  the  geared  machines  always  harp  upon  the  ad- 
vantages of  instantaneous  speed  changes.  As  a  matter  of  fact, 
one  of  the  best  known  makers  in  this  country  places  a  plate 
on  his  machine,  on  which  he  states  positively  that  the  ma- 
chine must  be  stopped  when  changing  speeds.  Another  builder 
has  to  throw  in  and  out  back  gears  when  making  the  change 
of  speeds  which  necessitates  the  stopping  of  the  machine.  The 
only  instantaneous  change  machines  are  the  friction  clutch 
machines,  which  are  always  more  or  less  a  cause  of  annoyance 
and  trouble. 

Another  claim  made  for  this  type  of  machine,  which  is  not 
lived  up  to  except  in  a  very  few  cases,  is  that  the  machines 
can  be  driven  direct  from  the  lineshaft  and  require  no  counter- 
shaft or  overhead  works.  This  is  more  of  a  theoretical  than 
a  practical  advantage,  as  nine  out  of  ten  times  the  machine 
has  to  be  placed  so  it  requires  a  special  jack-shaft  and  I  have 
always  found  it  the  best  plan,  when  machinery  was  idle,  to 
stop  it  as  close  to  the  lineshaft  as  possible,  and  not  have  mov- 
ing parts  on  the  machine. 

The  "Old  Reliable"  Cone  Drive 

Now  for  the  "old  reliable"-  cone  drive.  When  I  say  "old 
reliable,"  I  do  not  mean  the  old-fashioned  cone  which  was 
small  in  diameter  and  of  narrow  face.  I  mean,  as  I  stated  in 
the  original  proposition,  the  double-friction  back-geared  cone, 
which  can  be  made  of  large  diameter  and  proper  face,  the  two 
ratios  of  back  gearing  enabling  a  cone  to  be  designed  so 
the  old  small  step  is  entirely  eliminated.  With  this  type  of 
drive,  twice  the  power  can  be  delivered  to  the  spindle  as  with 
the  same  size  pulley  on  a  geared  drive. 

While  I  realize  that  the  geared  drive  can  be  constructed 
so  that  the  size  and  speed  of  the  pulley  is  practically  limit- 
less, the  fact  remains  that  all  the  designs  on  the  market  to- 
day, are  fairly  well  within  the  range  of  the  modern  cone  sizes, 
used  on  similar  machines.  Further  than  this,  there  is  no 
limit  to  the  power  that  can  be  obtained  by  the  cone  drive. 
The  Alfred  Herbert  Co.  of  Coventry,  England,  has  demon- 
strated this  in  some  of  its  new  design  machines  in  which  they 
use  the  cone  running  at  a  very  high  speed,  as  a  driver,  and 
use  the  double  back  gear,  never  using  the  direct  cone  speeds. 
Of  course,  this  construction  is  simply  a  development  of  the 
old  style  drive  with  which  we  are  familiar  on  Lincoln  type 
millers  and  machines  of  that  description,  but  this  combination 
of  the  cone  drive,  will  give  more  power  than  is  required  by  any 
machine  in  the  market  to-day,  and  will  give  it  with  less  fric- 
tion loss;  in  other  words,  with  greater  efficiency  than  any 
geared  head  machine  on  the  market. 

As  to  the  belt-shifting  feature  on  the  cone-driven  machine, 
that  can  be  easily  eliminated  with  a  belt-shifting  device,  and 
is  eliminated  without  that  device  where  the  belts  are  of 
moderate  width  and  length,  by  the  operator.  He  does  not 
have  to  stop  his  machine  to  make  the  changes  and  practically 
performs  an  instantaneous  speed  change.  The  ideal  drive  to- 
day is  large  cone  diameters  with  not  overly  wide  steps. 

As  an  example  of  the  drift  of  actual  practice  in  this  line, 
I  would  like  to  cite  planers.  In  our  shop  we  have  used  four 
different  designs  of  geared  speed  devices  on  our  planers,  all 
of  which  have  been  uniformly  unsatisfactory.  We  have  re- 
cently noticed  that  a  prominent  planer  maker  has  "dropped" 
to  this  condition  and  is  going  back  to  a  cone  for  his  cutting 


changes.  There  is  also  one  of  the  best  planer  makers  in  the 
Unlli'd  States  who  has  always  used  a  cone  variator.  We  also 
know  a  prominent  boring  mill  manufacturer  who  has  found 
that  the  most  practical  way  to  obtain  speed  changes  is  through 
a  cone. 

In  these  instances,  it  is  not  a  question  of  original  cone  de- 
sign. It  has  been  a  development  in  which  the  cone  has  ac- 
tually been  found  to  be  the  most  satisfactory  method  of  obtain- 
ing these  speed  changes.  This  has  also  been  exemplified  in 
feeds.  For  instance,  lake  grinding  machines.  Brown  & 
Sliar|)e  Mfg.  Co.  and  Norton  Grinding  Co.  are  both  using 
cone  belts  on  their  feed  changes,  after  both  had  experimented 
and  tried  out  different  forms  of  gear  changes. 

Effect  of  Belt  Pull  on  Spindle 

Now  I  will  speak  about  the  fallacy  of  the  belt  pull  on  the 
spindle.  With  the  geared  head  machines,  of  course  there  Is  no 
belt  pull  on  the  spindle,  but  there  is  the  gear  pressure,  which 
in  slow  speeds,  is  multiplied  many  times  and  is  considerably 
more  than  the  belt  pull.  Further  than  this,  on  a  cone-driven 
machine,  the  belt  pull  is  not  a  detriment,  but  a  possible  ad- 
vantage. It  simply  serves  to  counterbalance  the  weight  of 
the  moving  parts,  namely  the  cone  and  spindle.  In  my  ma- 
chine tool  experience,  I  have  never  heard  of  a  lathe  spindle 
wearing  upward.  We  know  positively  from  our  experience 
with  second-hand  lathes,  that  the  spindles  are  invariably  lower 
than  the  tailstocks,  so  this  would  positively  determine  that 
the  wear  of  the  spindle  is  downward  in  spite  of  the  belt  pull. 

It  is  an  indisputable  fact  that  in  ninety-nine  machines  out 
of  every  hundred,  the  cone  drive  is  capable  of  furnishing  much 
greater  power  than  is  required  for  the  machine  as  operated, 
that  is,  the  machines  of  to-day  are  not  worked  to  fifty  per  cent 
of  their  pulling  capacity;  if  they  were  worked  to  capacity,  it 
would  be  a  mighty  bad  thing  for  the  machine  tool  builders, 
and  would  be  the  means  of  "calling  a  great  many  bluffs,"  as 
we  all  realize  that  there  are  a  great  many  guarantees  made 
with  the  absolute  knowledge  that  the  machines  cannot  stand 
up  to  the  work  continuously,  and  after  the  first  trial,  there 
will  be  no  attempt  to  continue  production  on  the  same  scale, 
which  simply  proves  that  the  excessive  pulling  power,  in 
ninety-nine  cases  out  of  a  hundred,  is  not  a  legitimate  re- 
quirement. The  purpose  of  machining  to-day  is  not  to  make 
shavings,  but  to  do  accurate  work. 

I  maintain  that  you  cannot  get  as  good  average  production 
with  a  geared  machine  as  you  can  with  a  cone-driven  machine. 
I  realize  that  on  certain  jobs  a  saving  in  time  might  be  shown 
on  a  geared  machine,  but  if  two  shops,  one  equipped  with 
double-friction  back-geared  cone  machines  and  the  other  with 
all-geared-head  machines,  both  under  equally  efficient  manage- 
ment, were  taken  as  examples,  the  cone  drive  shop  would  be 
found  to  produce  more  work,  or  to  produce  the  same  work  at  a 
much  lower  cost. 

In  summing  up  this  matter  we  arrive  at  the  following  con- 
clusions: The  advantages  claimed  for  the  all-geared  machines 
have  not  been  obtained;  there  is  not  a  single  all-geared  ma- 
chine on  the  market  to-day  in  which  instantaneous  speed 
changes  are  obtained,  or  the  required  number  of  speed  changes, 
without  a  multiplicity  of  friction  clutches;  there  is  not  a 
geared  machine  on  the  market  in  which  proportionate  ef- 
ficiency is  realized;  there  is  not  a  geared  machine  on  the 
market  for  which  the  maintenance  charge  is  not  greater  than 
for  the  cone  head  machine;  there  is  not  a  geared  machine  on 
the  market  which  can  be  produced  for  anything  like  the  same 
first  cost. 

For  the  cone-driven  machine,  we  can  get  a  larger  proportion 
of  speed  changes  than  is  permitted  by  the  geared  head  designs; 
practically  the  same  power  at  tne  cutting  tool;  eliminate  vi- 
bration and  excessive  wear;  and  get  a  cheaper  first-cost  ma- 
chine. 

*     *     * 

It  Is  stated  by  Mr.  William  W.  Bird  in  the  Journal  of  the 
Worcestei-  Polytechnic  Institute  that  belts  of  single  thickness 
will  stand  a  stress  of  60  pounds  per  inch  of  width  with  only 
occasional  taking  up  and  will  have  a  fairly  long  life,  provided 
the  pulleys  are  not  too  small.  The  permissible  stress  for 
double  and  triple  belts  would  be  105  and  150  pounds,  respect- 
ively. 
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A   FEW   FORGING   OPERATIONS 


PRACTICE  IN  THE  C.  H.  &  D.  R.  R.  SHOP,  LIMA,  OHIO 

By  ETHAN  VIALL 

A  number  of  interesting  forging  operations  are  to  be  seen 
in  the  blacksmith  shop  of  the  C.  H.  &  D.  R.  R.,  in  Lima, 
Ohio,  not  the  least  of  which  are  those  pertaining  to  the  mak- 


1.     Drawbar  Pocket  Formingr  Tools 

Ing  of  drawbar  pockets;  the  bulldozer  forming  tools  for  mak- 
ing them  and  the  various  operations  are  Illustrated  in  Fig.  1. 
The  first  operation  after  the  bar  is  cut  to  length  and  one  end 
heated,  is  to  punch  the  four  holes  and  bend  the  gib,  which  is 
all  done  at  one  stroke  of  the  bulldozer  ram,  using  the  tools  A 


end  in  this  way,  by  which  time  the  ends  of  the  first  ones  have 
been  cooled  enough  to  be  handled  easily,  when  the  other  end  is 
heated  and  finished  in  the  same  manner.  For  several  reasons 
It  is  not  advisable  to  depend  on  stops  to  locate  the  middle  of 
the  pocket  while  forming  the  loop,  so  it  is  obtained  by  meas- 
urement, being  marked  with  a  chisel.  The  pocket  is  then 
bent  in  the  forming  punch  and  die  G  and  H.  in  which  it  is 
located  by  means  of  the  chisel  mark  just  mentioned  and  a  cor- 
responding mark  on  the  former,  being  clamped  in  position  by 
an  eccentric  clamp  operated  by  the  lever  /.  It  will  be  noticed 
that  the  former 
used  here  is  solid 
and  not  of  the 
wing  type  so  fre- 
quently seen,  and 
the  results  are 
just  as  good,  ap- 
parently, as  those 
obtained  by  using 
the  more  elabor- 
ate formers,  no 
dangerous  strain- 
ing or  tearing  of 
the  metal  being 
noticeable.  The 
pockets  are  rivet- 
ed onto  the  draw- 
bars by  first  heat- 
ing the  long 
rivets  red  hot, 
driving  them 
.  home,  and  then 
upsetting  the  end 
in  the  pneumatic 
machine  shown  in 
Fig.  2.  This  ma- 
chine is  operated 
by  an  old  air  cylinder  and  the  end  of  the  upsetting  plunger  is 
cupped  out  to  the  shape  required  on  the  head  of  the  rivet.  In 
Fig.  2  a  drawbar  and  pocket  with  one  rivet  in  place,  is 
shown  resting  on  its  side,  held  up  by  the  chain  hoist. 

The  long  rivets  or  bolts  used  for  the  foregoing  job  as  well 
as  other  kinds,  are  headed  in  a  regular  forging  machine  fitted 


Fig.  2.     Pneumatic  Device  for  Settlngf  the  Rivets  at  One  Stroke 

and  B.  C  is  a  stop  for  the  stock,  so  made  that  it  springs 
back  out  of  the  way  as  the  end  of  the  gib-former  strikes  it, 
and  returns  again  to  position  as  soon  as  released.  The  springs 
shown  on  each  side  of  the  member  D  are  used  to  operate  the 
strippers  on  the  face  of  the  punching  die.     Usually  the  end  of 


Fig.  3.    Front  Vie^^r  of  Bolt  Heating  Furnace  and  Forging  Machine 

the  gib  is  trimmed  at  the  same  heat  and  immediately  after 
bending,  using  the  trimming  shears  E  and  F.     If  a  number 
of  pockets  are  to  be  run  through,  they  are  all  finished  on  one 
*  Associate  Editor  of  Machinery. 


View  of  Water  Jacketed  Heating 
Furnace 


Fig.  5.     Brake  Hanger  Former  in  Position  at  Forward  End  of  Stroke 

with  suitable  dies,  the  heating  being  done  in  the  special  coke 
burning  furnace,  shown  in  Fig.  3,  which  is  the  design  of  A. 
L.  Woodworth,  the  blacksmith  foreman,  who  is  also  secretary 
of  the  International  Railroad  Master  Blacksmiths'  Association. 
A  rear  view  of  this  furnace  is  shown  in  Fig.  4.  The  fur- 
nace consists  of  a  cast-iron  frame  24  x  48  x  30  inches  high 
to  which  is  attached  a  blast  box  12  x  12  x  48  inches  long. 
This  box  is  closed  at  the  bottom  with  a  door  which  fits  closely 
to  prevent  the  blast  from  escaping.  At  the  top  is  a  dump 
grate  which  supports  the  fire.  This  grate  Is  level  with  the 
top  of  the  frame  and,  when  dumping,  it  swings  down  into  the 
blast  box.  The  top  of  the  furnace  consists  of  two  cast-iron 
boxes,  or  water  front  and  back,  and  these  are  4  inches  thick, 
24  inches  wide  and  48  inches  long,  and  are  connected  at  each 
end  with   1 14-inch  pipe  so  as  to  allow  a  free  circulation  of 
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water,  which  keeps  the  furnace  cool  and  comfortable  for  the 
operator.  The  front  castinn  has  a  slot  3  inches  wide  by  36 
Inches  long,  left  so  that  blanks  may  be  fed  in  and  heated  for 
the  bolts.  'I'his  riirnace  is  vi'ry  satisliictory  when  coke  is  used 
for  fuel. 

Mr.  Woodworth  also  designed  a  uniciue  bulldozer  attach- 
ment for  forming  brake  hangers.  This  attachment  is  shown 
in  operation  in  Fig.  ,'i  forming  the  hangers  similar  to  a  large 
cotter.  The  rod  is  cut  off  to  the  desired  length  and  then  in- 
serted between  the  stops  at  (i.  As  the  ram  advances  on  its 
forward  stroke  the  two  wings  or  formers  1)  bend  the  rod 
around  the  block  /■,'.  forming  the  loop.     A  pin  is  then  inserted 


Figr.  6.     Brake  Hanger  Former  in  Position  at  End  of  Return  Stroke 

at  A.  around  which  the  second  loop  is  formed,  and  the  rod  B 
connected  to  pin  C.  The  slide  is  shoved  in  close  and  as  the  ram 
returns  on  the  backward  stroke,  as  shown  in  Pig.  6,  it  forms 
the  loops  on  the  end  of  the  hanger.  The  pin  at  A  is  now 
pulled  out,  the  slide  pulled  back  and  the  finished  piece  re"- 
moved,  leaving  the  former  ready  for  the  next  piece.  It  should 
be  mentioned  that  these  hangers  are  bent  while  red  hot,  of 
course.  The  working  parts  of  this  attachment  shown  fast- 
ened to  the  bulldozer  are  clearly  illustrated  in  the  line  engrav- 
ing shown  in  Fig.  7. 

*     *     * 

The  increase  in  the  sizes  of  warships  is  proceeding  at  a 
rapid  rate.  The  English  cruiser  battleship  Lion,  which  is  now 
being  constructed,  wall  displace  21,000  tons  and  have  a  total 
length    of   700   feet.     The   engines   will   develop   70,000   horse- 
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Fig:.  7.     Details  of  Brake  Hanger  Former 

power.  The  speed  of  the  vessel  is  expected  to  be  twenty-seven 
knots  and  it  will  be  equipped  with  ten  12-inch  guns.  As  an 
example  of  the  possibilities  of  engineering  this  battleship  is 
a  wonderful  achievement,  but  from  the  point  of  view  of  the 
purpose  of  engineering  it  is  one  of  the  paradoxes  of  the  age, 
because  the  purpose  of  engineering  is  to  construct  means  for 
easy  production— not  for  destruction. 


PROPERTIES  OF  SECTIONS    FOR  PUNCH    AND 
SHEAR  FRAMES*! 

By  ALTON  L.  SMITHt 

The  convenience  of  the  tables  of  properties  of  rolled  steel 
sections  as  published  in  the  structural  steel  makers'  hand- 
books impresses  anyone  who  has  occasion  to  compute  the 
strength  of  such  material.  Machine  frames  cannot  be  stand- 
ardized sufficiently  to  permit  of  similar  tables  which  would 
be  useful  to  the  designer  of  machinery,  but  it  is  with  a  view 
to  the  simplifying  of  the  work  of  selecting  i)roper  sections 
for  imncli  and  shear  frames  that  the  table  in  the  accompany- 
ing IJata  Sheet  Su|)i)lemeiit  has  been  compiled.  The  values 
were  computed  by  slide  rule,  and  it  is  believed  that  tliey  are 
accurate  enough  for  all  practical  purposes. 

To  illustrate  the  uso  of  the  table,  consider  the  punch  frame 
shown  diagrammatically  in  Fig.  1.  The  "reach,"  or  distance 
from  the  center  line  of  punch  to  the  back  of  gap,  is  24  inches. 
Assume  that  the  maximum  pressure,  P,  tending  to  force  the 
jaws  apart  is  that  due  to  punching  a  1-inch  circular  hole  in 
soft  steel  plate  1  inch  thick,  or  say  about  157,000  pounds. 
Consider  the  section  at  TX.  The  action  of  P  is  such  as  to 
produce  a  tensile  stress  on  the  section  to  the  left  of  the  neu- 
tral axis  N.  with  a  compressive  stress  to  the  right  of  N,  both 
due  to  flexure;  and,  besides,  there  is  a  tensile  stress  distrib- 
uted uniformly  over  the  section. 

It  is  usually  sufficient  to  determine  the  maximum  tensile 
stress  to  the  left  of  N. 


Fig.  1.     Diagrammatical  View  of  Punch  Frame 

Maximum    tensile    stress   =   flexure    tensile    stress    +    uni- 
formly distributed  tensile  stress. 

Moment  of  P  about  N 

Flexure  tensile  stress  = . 

'  Tensile  section  modulus  of  section  TX 


Uniformly  distributed  tensile  stress : 


Area  of  section  TX 
Assume    3,000    pounds    per    square    inch    as    the    allowable 
maximum  tensile  stress  for  cast  iron. 


Trial  Solution 


ID 


Assume  that  D  in  Fig.  2  is  about  30  inches.     Then  ■ = 

20 
10%  inches.     If  the  stress  due  to  flexure  only  is  considered, 
the  required  section  modulus  for  tension  would  be 

157,000  X  (24  +  10%) 

=:  1 ,800.  about. 

3,000 
As  no  allowance  has  been  made  for  the  additional  tensile 
stress  uniformly  distributed  over  the  section,  a  section  must 

•  With  Data  Sbeet  Supplement. 

t  The  fdlldwInK  niticU's  on  the  design  of  punch  unci  shear  frames 
have  previously  lieen  pulili.shed  in  M.\ciii.\kiiv  :  "Design  of  I'nneh 
and  Riveter  Kranies."  Novemuei,  li)0:i.  engineering  edition;  "Strength 
of  I'unch  and  Shear  Frames."  l''ehrnar.v.  1007.  engineering  edition  ; 
"The  Di'SlgnIng  of  Miiehlne  Frames,'  .\ugust.  1!)0S.  engineering  edi- 
tion :  ""The  Design  of  I'urved  Maebine  Memtiers  under  Keeentrle  Load," 
Deeemher,  IIHIO,  engineering  edillon.  See  also  M.\enTNi-:uv's  Keferenee 
Series  No.  '24,  "Kxauipies  ot  Calculating  Designs,"  Cliapler  II. 

1  Professor  of  Machine  Design,  Worcester  rolytechnlc  iDStitnte. 
Worcester,  Mass. 
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be  selected  whose  tension  modulus  is  somewhat  greater  than 
1,800,  say  about  2,500. 

The  table  in  the  Data  Sheet  Supplement  gives  a  great  vari- 
ety of  shapes  and  proportions,  the  only  dimensions  common  to 
all  being  the  depth  of  section,  D,  and  the  distance  of  the  neu- 
tral axis  from,  the  extreme  tension  fiber.  This  location  of  the 
neutral  axis  represents  average  practice  and  insures  an  econ- 
omical distribution  of  metal.  Generous  fillets  and  rounded 
corners  should,  of  course,  be  used  on  the  final  section. 

Suppose  that  a  deep  narrow  section  is  desired,  similar  to 
that  in  Fig.  2,  in  which  the  dimensions  are  as  follows:     £)  = 

t 
10  inches,  B^l  inches,  J<=:4  inches,  £r:=1.9S  inch,  — = /i  = 

2 

%  inch,  A  (area)  =26.3  square  inches,  and  St  (section  modu- 
lus for  tension)  =  7S.6.  This  section  of  the  table  is  not,  of 
course,  large  enough,  but  a  similar  one  which  is  large  enough 
may  be  found  easily  as  follows: 

If  two  sections  A  and  B  are  similar   in  all  respects,  then 

Area  of  A  (Any  dimension  of  A)- 


and 


Area  of  B         (Corresponding  dimension  of  B)  = 
Section  modulus  of  A  ( Any  dimension  of  A )  = 


Section  modulus  of  B        ( Corresponding  dimension  of  B ) ' 
Required  section  modulus 


Modulus  of  section  from  the  table 


(Required!))' 


Hence, 


2,500 


(D  o£  section  from  the  table ) ' 
(Required!))" 


This  last  equation  solved 


78.6  (10)" 

for  D  gives  D  =  31.7  inches,  nearly.    As  the  large  section  will 
be  exactly  similar  to  the  small  one,  the  area  of  the  large  sec- 
tion is  found  from  the  equation 
Area  of  required  section       ( 31.7 ) - 


26.3  (10)  = 

and  area  =  264  square  inches,  about. 

7 
The  neutral  axis  will  be  —  X  31.7,  or  11.1  inches  from  the 
20 
extreme  tension  fiber. 

This  trial  section  may  now  be  tested  for  the  maximum  stress 

on  it. 

157,000  X  (24  +  11.1) 

Flexure  tensile  stress  =;  

2.500 
pounds  per  square  inch,  about. 

Uniformly    distributed    tensile    stress    = 


=  2,200 


157,000 
264 


=    594 


pounds  per  square  inch,  about. 

The  total  tensile  stress  is,  therefore,  2794  pounds  per  square 
inch. 

If  this  result  had  not  been  near  enough  to  the  3,000  pounds 
per  square  inch  assumed,  another  section  could  have  been 
selected  and  worked  out  In  the  same  way  to  get  a  closer  re- 
sult. The  depth  D  of  the  required  section  being  31.7  inches 
as  compared  with  10  inches  of  the  similar  section  given  in 
the  table,  each  of  the  dimensions  of  the  required  section  will 
be  3.17  times  the  corresponding  one  given  in  the  table.  Hence 
D  =1  31.7,  say  32  inches,  B  =  22.2,  say  22  Inches,  6  =  12.7, 
say  13  inches,  H  =  6.3,  say  6yo  inches,  t/2  =  /;  =  1.98,  say  2 
inches.  The  webs  thicken  gradually  from  the  neutral  axis 
to  the  tension  fiange  so  as  to  avoid  too  sudden  a  change  in 
the  section.  For  selecting  the  section  at  TY,  Fig.  1,  the  pro- 
cedure would  be  the  same  except  that  there  would  be  no  uni- 
formly distributed  stress  to  be  added  as  in  the  case  of  sec- 
tion TX. 

Tne  method  here  given  for  determining  the  stress  on  the 
section  TX  is  the  one  which  has  been  commonly  used.  It  is 
correct  for  straight  beams  and  until  recently  has  been  con- 
sidered approximately  correct  for  curved  beams.  Investiga- 
tions by  Bach  and  others,  however,  indicate  that  the  maximum 
stresses  in  curved  beams  of  ductile  material  are  very  much 
greater  than  those  found  by  the  method  used  here;  but  a 
quick  and  accurate  way  of  applying  the  new  theory  to  gen- 


eral sections  has  not  yet  been  devised.  Cast-iron  punch 
frames  whose  sections  have  been  determined  by  the  old  analy- 
sis have  apparently  stood  up  under  their  loads  for  years, 
although  the  maximum  stresses  in  them  as  determined  by 
the  new  analysis  are  so  great  as  to  threaten  serious  injury. 
[See   article   by   Prof.   Rautenstrauch   in   the   Journal   of  the 


Fig.  2.    Section  of  Punch  Frame 

American  Society  of  Mechanical  Engineers  for  mid-October, 
1909.  See  abstract  in  Machi.n'ery,  December,  1909,  engineer- 
ing edition:  "The  Design  of  Curved  Machine  Members  Under 
Eccentric  Load."]  Until  the  new  theory  has  been  more  thor- 
oughly verified  by  experiments,  however,  the  old  method  will 
doubtless  be  used  by  most  designers. 

•     •     * 
CANCELLATION  OF  ORDERS* 

By  C.  WOOD  WALTERt 

There  is  no  force  so  potent  in  the  manufacturer's  daily 
"struggle  tor  existence"  as  the  machine-tool  order.  We  are 
all  smiles  on  a  "big-order  day,"  full  of  optimism  after  a  "big- 
order  month,"  and  ready  to  enlarge  our  plant,  increase  our 
force,  and  bring  out  a  new  line  after  a  "big-order  year" — all 
of  which  would  show  good  judgment  if  orders  always  turned 
into  shipments — but  there  are  times  when  they  do  not.  It 
does  not  take  a  long  memory  to  go  back  to  the  fall  of  1907, 
when  orders  vanished  from  our  books  like  a  beautiful  dream, 
and  (to  quote  the  immortal  bard)  "like  an  unsubstantial 
pageant  faded  into  thin  air."  Our  fat  order  books  shrank  into 
nothingness — almost  over  night — and  instead  of  being  six 
months  behind  on  orders,  as  we  were  wont  to  boast,  most  of 
us,  in  about  sixty  days,  got  six  months  ahead.  As  a  result  we 
were  obliged  to  cut  down  the  working  force  and  increase  the 
costs,  thereby  cutting  out  profits.  This  deplorable  condition 
was  due  to  the  fact  that  the  demand  fell  off,  but  it  was  also 
largely  due  to  the  fact  that  many  of  the  orders  on  our  books 
were  not  contracts,  but  simply  guesses  as  to  what  the  buyers 
thought  they  might  need. 

There  are  two  classes  of  orders,  so-called,  in  the  machine- 
tool  business: 

1.  Orders  from  the  machine-tool  dealers  for  stock.  This 
kind  of  order,  when  not  limited,  does  not  have  a  high  degree 
of  validity — and  perhaps  necessarily  so — for  no  manufacturer 
should  force  his  agent  to  take  stock  when  the  agent's  sales 
do  not  justify  his  previous  estimate.  In  so  doing  we  are 
simply  using  the  agent's  money,  thereby  crippling  our  selling 
department  and  increasing  the  costs  of  marketing  our  goods. 
The  agent's  stock  order  is  not  good  business — stocks  can  be 
more  economically  and  more  intelligently  carried  and  main- 
tained by  the  manufacturer  at  one  central  point  in  his  ware- 
house than  by  his  agents  in  their  expensive  stores  at  various 
points.  This  is  not  inconsistent  with  the  policy  of  carrying  a 
proper  line  of  sample  machines  on  the  agents'  floors.  Agents' 
stock  orders,  for  the  most  part,  serve  only  to  record  the 
agent's  judgment  as  to  what  the  future  demand  may  be  in  his 
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territory.  Many  nuinufncturers,  therefore,  no  longer  accept 
agents'  stock  orders.  Wliero  thoy  arc  accepted,  it  should  be 
for  limited  quantities  only,  and  they  should  he  nuulc  uot  sub- 
ject to  cancellation. 

2.  Orders  from  the  actual  purchaser,  the  user  of  the  ma- 
chines, placed  with  the  dealer  or  with  the  niauufaeturer  di- 
rect. Many  nianut'aeturers  are  coming  to  regard  this  as  the 
only  order  that  is  truly  significant.  l!ut  even  this  order,  as 
commonly  und<'rstood,  falls  short  of  being  an  actual  contract. 
A  large  percentage  of  machine-tool  buyers,  to-day,  place  their 
orders  with  the  mental  reservation  that  they  can  easily  meet 
a  change  in  their  plans,  or  a  change  in  the  market  demand, 
by  a  cancellation  of  the  order  any  time  prior  to  shipment  date. 
To  some  extent  this  cancellation  privilege  has  been  written 
into  the  order  with  the  sanction  of  the  dealer,  or  against  his 
protest.  To  some  extent  the  dealer  has  encouraged  the  buyer 
to  reserve  machines,  subject  to  cancellation,  and  such  reserva- 
tions have  been  turned  in  as  orders  to  the  manufacturer  who 
forthwith  proceeds  to  invest  his  money  to  fill  "the  large  orders 
on  his  books."  I  do  not  speak  of  the  cancellation  based  on 
failure  to  deliver  or  on  any  legitimate  grounds. 

Now  it  does  seem  as  though  the  machine-tool  order  as  it 
exists  to-day,  might  most  profitably  be  subjected  to  a  reform, 
so  that  it  shall  represent  a  contract,  not  subject  to  cancella- 
tion— the  option  of  granting  a  cancellation  to  rest  entirely 
with  the  vendor.  The  time  to  work  this  reform  is  now,  while 
the  demand  is  strong  and  there  is  no  anticipated  decline  in 
sight.  Consider  what  an  added  stability  would  be  given  to 
our  industry  to-day,  if  the  unfilled  oVders  on  our  books  repre- 
sented actual  contracts  not  subject  to  cancellation!  Consider 
what  a  change  such  a  condition  of  our  order  books  would 
have  made  in  the  fall  of  1907,  when  the  slump  struck  us — 
and  yet  this  is  just  what  an  order  means  in  many  other  lines 
of  business.     Why  not  in  our  line? 

Let  us  review  a  few  of  the  evil  results  that  follow  from  the 
present  practice  of  filling  our  books  with  so-called  orders 
which  do  not  represent  binding  contracts: 

1.  The  manufacturer  invests  his  money  in  materials  and 
wages  to  finish  machines  on  order,  only  to  find  when  they 
are  finished,  that  he  may  not  have  orders  for  them. 

2.  The  manufacturer  increases  his  production  schedule  to 
keep  pace  with  his  big  order  book.  When  his  order  book  sud- 
denly collapses  under  wholesale  cancellations,  he  is  left  with 
a  big  stock  on  hand  and  coming  out,  with  consequent  heavy 
interest  charges  and  often  with  heavy  contracts  for  materials 
which  he  himself  cannot  cancel.  This  situation  forces  him  to 
curtail  immediately  and  run  on  a  losing  basis.  It  is  bad 
enough  to  suddenly  strike  a  market  where  new  orders  are 
scarce,  without  having  to  face  a  wholesale  disappearance  of 
the  orders  on  hand. 

3.  Manufacturing  on  the  basis  of  an  artificial  demand  (as 
reflected  in  an  artificially  padded  order  book)  makes  also  an 
artificial  demand  for  material  and  labor,  and  a  consequent 
increase  in  their  cost.  This  is  equally  true  for  the  dealer, 
who  pays  out  his  money  to  sell  the  goods,  and  increases  his 
salesman's  wages  because  the  salesman  is  piling  up  big  sales — 
which  finally  may  largely  disappear  under  cancellations. 

4.  Most  disastrous  of  all,  these  wholesale  cancellations 
under  a  slump  in  the  demand,  leave  the  manufacturers  with 
such  an  over-production  on  hand,  that  the  stability  of  prices  is 
immediately  and   most  seriously   threatened.       It   becomes  a 

j  matter  of  self-preservation  for  the  weaker  concern  to  cut 
prices.  It  is  a  matter  of  credit  to  this  organization,  that  a 
disastrous  and  demoralizing  break  in  prices  did  not  follow  the 
wholesale  cancellation  of  orders  and  cessation  of  buying  in 
the  fall  of  1907.  This  was  prevented  largely  through  the  edu- 
cational propaganda  carried  on  by  this  association  among  its 
members  to  arouse  them  to  a  study  of  the  real  cost  of  the 
manufacture  and  sale  of  machine  tools,  and  the  right  of  every 
manufacturer  to  a  decent  profit  beyond  that  cost — if  he  is  to 
perpetuate  himself  in  fhe  business. 

But  our  industry  should  not  be  subjected  to  such  a  strain 
as  this.  Once  a  demoralizing  break  in  prices  of  this  kind 
takes  place,  it  takes  years  to  recover.  Now  it  is  my  opinion 
that  we  will  take  a  long  step  in  the  direction  of  preventing 
this  possibility,  if  we  will  cut  out  the  cancellation  privilege. 


Cousider  some  of  the  benefits  which  would  follow  the  estab- 
lishment of  the  practice  that  would  make  a  machine  tool 
order  not  subject  to  cancellation. 

1.  The  manufacturer  may  make  his  contracts  for  ma- 
terials, arrange  his  manufacturing  schedule,  regulate  the 
growth  of  his  plant,  with  an  actual  knowledge  of  the  amount 
of  his  product  which  he  has  absolutely  sold,  and  which  will 
stay  sold. 

2.  The  machine-tool  dealer  or  agent  may  proceed  with  the 
development  of  his  business,  with  the  definite  knowledge  that 
he  has  earned  so  much  profit  based  on  his  sales  already  made, 
instead  of  facing  the  possibility  of  a  threatened  and  finally 
absolute  loss  when  he  is  confronted  with  a  flood  of  cancella- 
tions. 

3.  If  the  manufacturer  can  regard  orders  as  actual  and 
absolute  sales,  he  can  then  intelligently  and  economically  gov- 
ern the  amount  and  variety  of  stock  he  shall  make,  since  he 
may  ajjproximately  measure  the  actual  and  real  demand  for 
his  various  items  of  product. 

4.  Under  a  slump  in  the  demand  (which  in  the  beginning 
is  often  more  or  less  artificial),  the  orders  remaining  on  the 
books,  if  actual  and  collectable,  may  be  sufiBcient,  in  the  whole 
industry,  to  bring  about  at  least  a  partial  resumption  of  busi- 
ness and  restoration  of  confidence — at  least  the  manufacturer 
would  have  time  to  reorganize  his  production  without  the 
disaster  of  sudden  and  drastic  curtailment.  This  same  bene- 
fit would  accrue  to  the  dealer  as  well. 

Perhaps  the  simplest  manner  in  which  to  bring  this  about, 
is  for  the  different  groups  of  competitors  in  this  association  to 
agree  together  to  notify  their  agents  that,  beginning  with  a 
certain  date,  all  orders  on  the  manufacturers'  books,  and  all 
orders  to  be  entered  in  the  future,  must  be  considered  "not 
subject  to  cancellation."  This  makes  it  possible  and  reason- 
able for  the  dealer  to  insist  upon  the  same  conditions  from 
the  consumer — and  the  consumer  will  find  that  he  is  asked  to 
meet  a  regulation  which  is  only  reasonable  and  economic,  and 
which  is  presented  to  him  by  all  dealers  and  manufacturers 
alike,  and  he  will  soon  yield  to  it  as  an  established  custom  of 
trade,  and  ask  in  turn  the  same  conditions  of  those  who  buy 

from  him. 

*     *     * 

MAKING  AN  AUTOMOBILE  STEERING  WHEEL 

By  M.  E,  DAWSON 

The  steering  wheel  on  an  automobile,  to  the  average  person 
not  familiar  with  the  building  of  the  entire  machine,  appears 
as  only  a  drop  in  the  auto  manufacturing  bucket,  and  yet  if 
this  small  part  of  the  automobile  were  manufactured  in  a 
shop  by  itself,  the  shop  would  be  considered  quite  a  large 
plant. 

A  section  of  the  steering  wheel  ring  on  one  of  the  leading 
makes  of  automobiles  is  shown  in  Fig.  1.  The  arms,  center 
hub,  and  outer  ring  comprise  the  spider  or  metal  portion  and 
to  this  spider  is  secured  a  wooden  ring  of  mahogany  or  other 
suitable  wood.  This  wooden  ring  is  "built  up"  and  finished  in 
two  separate  sections,  each  section  having  four  segments.  In 
the  wood  portion  of  this  steering  wheel  only  the  best  mahog- 
any is  used,  and  high-grade  aluminum  is  used  in  the  metal 
spider.  The  finished  wheel  must  go  through  a  critical  inspec- 
tion; defective  material  or  workmanship,  bad  joints,  "dutch- 
men,"  putty  fillers,  etc.,  are  all  causes  for  the  inspector  to  put 
his  blue-pencil  mark  on  the  wheels.  In  order  to  reach  this 
stage  of  perfection  in  the  construction  of  the  wheel,  and  to 
turn  them  out  in  numbers  sufficient  to  meet  the  requirements, 
every  detail  piece  of  work  is  done  by  special  tools.  I  will 
not  attempt  to  show  more  than  one  of  these  special-built  tools, 
but  from  this  may  be  learned  to  what  extent  this  special  tool 
building  Is  carried  on. 

In  the  plan  view.  Fig.  2,  is  shown  a  reconstructed  turret 
lathe,  having  an  attachment  for  shaping  the  hand  ring,  a  half 
of  which  is  shown  chucked  on  the  faceplate.  No  change 
whatever  is  made  in  the  tailstock  or  rather  the  turret  head; 
the  headstock,  however,  is  set  over  so  as  to  bring  the  center 
line  of  the  stock  to  be  turned  in  line  with  the  center  of  the 
turret  head.  The  cast-iron  bracket  A  has  two  bearings  which 
support  the  cutter  spindle  of  the  attachment.  The  cutter  head 
consists  of  two  steel  collars— -one  butting  against  a  shoulder 
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and  the  other  loosely  mounted  on  the  spindle.  Between  these 
collars  are  clamped  the  cutter  knives  by  means  of  the  set-  and 
lock-nuts  as  shown. 

The  cutter  spindle  is  driven  by  quarter-turn  belt,  running 
over  a  deep-flanged  pulley  on,  the  overhead  countershaft, 
which  is  the  same  shaft  that  drives  the  lathe.  The  driving 
pulley  on  the  countershaft  is  so  located  that  the  belt  becomes 
tight  as  the  cutter  spindle  approaches  the  work  and  loose 
when  it  is  drawn  away,  thus  relieving  the  constant  high  ten- 
sion on  the  bearings,  which  saves  wear  and  tear  on  both  the 
bearings  and  belt.  An  emery  wheel  attachment  is  mounted 
on  the  end  of  the  spindle  and  is  a  part  of  the  lathe  outfit.  So 
as  not  to  interfere  with  the  movements  of  the  operator,  the 
emery  wheel  spindle  is  removed  when  it  is  not  in  use. 

The  first  operation  on  the  rim  includes  facing  the  joint  and 
cutting  the  rectangular  recess  in  which  the  metal  rim  of  the 
wheel  fits.  The  work  is  held  during  this  first  turning  opera- 
tion by  pinch  dogs,  such  as  are  shown  at  B;  during  the  second 
operation  on  the  opposite  side,  the  rim  is  held  by  screws  C. 
which  pass  through  the  faceplate  and  into  the  wood.  The  cut- 
ter spindle  revolves  at  a  high  rate  of  speed,  while  tue  faceplate 
revolves  more  slowly,  the  speed  being  in  proportion  to  that  of 
the  cutter  spindle.  The  cut  is  gaged  by  collars  on  the  cutter 
spindle,  which  come  against  the  faceplate. 

In  Pig.  3  is  shown  a  detail  of  the  shield  or  cover  which  is 
over  the  cutter-head.  This  shield  is  automatically  operated  by 
the  reciprocating  action  of  the  turret  carriage,  through  the 
medium  of  a  rod  which  is  attached  to  the  shield  and  passes 
through  a  stationary  bracket  as  shown.  When  the  cutter  is 
at  work,  the  shield  is  held  in  a  position  clear  of  the  faceplate, 
and  at  the  same  time  it  directs  the  chips  away  from  the  oper- 
ator.    The  shield  is  hinged,  and  on  top  of  it  there  is  an  arm 


OPERATION  AND  CONSTRUCTION  OF  THE 
SUB-PRESS  DIE* 

By  ROY    PLAISTEDt 

When  constructing  a  blanking  die,  the  class  of  work  for 
which  it  is  intended  and  the  amount  required  should  deter- 
mine to  a  great  extent  the  cost  of  the  tool  and  the  degree  of 
accuracy  necessary.  Where  only  a  limited  number  of  blanks 
are  required  and  a  variation  of  a  few  thousandths  is  allow- 
able, a  die  can  oftentimes  be  made  very  cheaply  that  is  good 
enough;    for   instance,   in  the   manufacture   of  cheap  jewelry 
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SECOND  OPERATION 


"  FIRST  OPERATION 
-  METAL  RING 


- 1'  CUTTER  HEAD 


Fig.2 


Figs.  1  and  2.    Section  of  Steering  Wheel  and  Turret  Lathe  fitted  with 

having  a  slotted  hole  through  which  the  lifting  rod  passes. 
This  rod,  as  indicated,  is  threaded  to  provide  for  adjustment. 
When  the  operator  is  in  the  act  of  removing  the  finished  rim 
from  the  faceplate,  it  is  impossible  for  any  part  of  his  person 
to  come  in  contact  with  the  cutter,  owing  to  the  protection  of 
the  shield. 


An  interesting  optical  instrument  has  been  Introduced  in 
Paris.  It  is  made  in  the  form  of  a  walking  stick  provided 
with  optical  devices  which  enable  a  person  to  look  over  a 
crowd,  the  hats  of  ladies,  fences,  walls,  etc.  The  stick  con- 
sists of  a  hollow  tube  near  the  top  of  which  is  mounted  half 
of  a  small  field  glass.  The  rays  of  light  pass  through  the 
lenses  and  strike  a  prism  inside  of  the  stick,  by  means  of 
which  they  are  reflected  at  right  angles  to  another  prism  at 
the  lower  end  where  they  are  again  reflected  In  a  horizontal 
direction,  so  that  the  objects  open  to  the  view  of  the  field  glass 
can  be  clearly  seen  by  the  eye. 


Fig.  3.     Cutter  Guard  with  Automatic  A^ustment 

where  only  a  few  thousand  blanks  of  a  certain  kind  are 
wanted,  a  die  of  cheap  steel,  three-eighths  thick,  soldered  to  a 
plate  and  run  with  a  soft  punch,  meets  all  the  requirements. 
On  the  other  hand,  on  a  class  of  work  where  accuracy  Is 
the  essential  feature  and  the  die  is  In  constant  use  until  worn 
out,  the  best  of  material  and  workmanship  is  necessary.  In 
shops  where  this  class  of  work  is  handled,  the  sub-press  die  is 
usually  depended  upon  to  produce  it.  A  die  of  this  type  Is 
shown  in  the  accompanying  engraving.  It  is  doubtless  famil- 
iar to  many  of  the  readers  of  Machinery,  as  dies  built  upon 
this  principle  have  been  extensively  used  In  nearly  all  the 
watch  factories  in  this  country  for 
several  years,  and  are  constantly 
growing  In  favor  in  most  shops 
where  high-grade  dies  are  used, 
though  as  yet  they  are  not  in  gen- 
eral use  to  the  extent  that  they 
would  be  if  the  many  advantages 
to  be  derived  from  their  use  and 
the  saving  that  could  be  effected 
were  better  known.  It  is  true  that 
the  first  cost  of  a  die  of  this  kind  is 
considerable,  but  the  long  life  of  the 
tool  and  the  excellence  of  Its  work 
make  it  a  profitable  investment. 

A  brief  description  of  a  suD  press 
die  for  producing  the  blank  shown 
at  A  follows:  The  upper  half  of  the 
casting  or  cylinder  B.  is  shouldered 
onto  the  base  C  to  which  It  is  at- 
tached by  screws  B;  it  is  also  dow- 
eled in  position  by  the  two  pins  B. 
The  plunger  F  runs  In  a  casing  of 
babbitt  shown  at  G,  the  wear  in 
which  is  taken  up  when  necessary 
by    screwing   down    the    tightening 

Special  Tunung  Attachment  ^         ,  .    ,    .. 

nut  H.  which  forces  the  babbitt  down 
and  In  at  the  same  time,  as  the  cylinder  is  bored  on  a  slight 
taper.  The  plunger  has  three  semi-circular  grooves  milled 
along  its  length  to  prevent  Its  turning.  Attached  to  the 
plunger  is  the  die  /,  which  cuts  the  outside  of  the  blank,  and 
the  small  punches  /  which  are  held  in  the  back-plate  K  and 
supported  by  the  shedder  h  which  is  backed  up  by  the  heavy 
spring  .V  the  tension  on  which  is  obtained  by  screwing  down 
screw  X  which  nas  a  small  hole  running  through  It  to  allow 


Zlachimrij.y.Y. 


*  For  additional  inform.'!  tion  on  the  subject  of  punch  and  die  work 
see  M.iCHiXERy,  August.  1904,  "Punches  and  Dies  for  Making  Hinge 
Springs  for  Noveltv  I5oxes"  and  "Notes  on  Die  Making"  ;  .Tulv.  .\ugust 
and  Seiitember,  190G.  "Punch  and  Die  Work";  .Tuly,  1006.  "Progress 
in  Simple  Press  Work"  :  October,  1006,  "Blanking  and  Piercing  Dies 
for  Washers"  ;  December.  1006.  engineering  edition.  "Suli-pross  Work 
at  the  Sloan  &  Chace  Shops" :  February.  1907.  "Making  Blanking 
Dies  to  Cut  Stock  Economically"  ;  March,  1907.  "Construction  of 
Split  Dies  for  Press  Work":  March.  1907,  "Helpful  Hints  for  TooJ- 
makers"  :  Ma.v,  1907.  "Sectional  Punches  and  Dies"  :  .Tune,  1907, 
engineering  edition.  "Novel  Ideas  in  Die  Making"  ;  October.  1909, 
"Eirawing'Dies  for  Hollow  Rivets";  January,  1910,  "Die  Beds  or' 
Bolsters  for  Presses":  April.  1910,  "Automatic  Punch  Press  Work"; 
.Tune.  1910,  "Out-of-Date  Die  Making  Methods."  See  also  Machin- 
ery's reference  series  pamphlet  No.  6.  "Punch  and  Die  Work"  ;  No.  13, 
"Blanking  Dies,"  and  No.  26,  "Modern  Punch  and   Die  Construction. 

t  Address  :     4563  Mulberry  St.,  Frankford,  Pa. 
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the  air  to  oscapo.  Tho  center  piece  0  and  the  three  pins  I' 
placid  between  the  spring  and  shedder,  supply  the  tension 
necessary  to  operate  the  latter.  The  hardened  disk  <J  is 
pressed  info  the  plunger  behind  the  back-plate  as  indicated,  to 
take  the  thrust  of  tho  small  punches.  The  base  G  is  recessed 
to  receive  the  base  of  the  larger  punch  R  which  has  three  open- 
ings for  the  three  small  punches  J,  clearance  being  provided 
to  allow  the  scrap  punchiugs  to  pass  through.  The  stripper  in 
the  lower  member  is  shown  at  .S.  the  resistance  from  the 
springs  T  doing  the  work. 

In  operaliiin  the  plunger  descends  with  the  ram  of  the 
jiress  and  the  stock  caught  between  the  two  flat  surfaces  is 
held  firmly  in  position  at  the  time  it  is  struck,  thereby  pre- 
venting any  creeping  or  distortion  of  metal  during  the  blank- 
ing. The  outside  of  the  blanlt  and  the  pierced  holes  are  cut 
simultaneously.  Upon  the  return  stroke  of  the  ram,  the  ten- 
sion from  the  small  springs  T  forces  the  stripi)er  .S  back  over 
the  punch  R  which  still  has  the  blank  pressed  lirmly  against 


part  of  the  press  work  is  entrusted  (through  a  mistaken  idea 
of  economy)  to  an  inexperienced  oiierator  wlio  has  a  very 
vague  idea  of  the  cost  of  tho  tools  lie  is  setting  and  to  whom 
tho  shearing  of  a  die  is  only  a  part  of  tho  day's  work.  An- 
other point  in  favor  of  the  sub-press  is  the  fact  that  owing  to 
the  small  punches  being  supported  nearly  their  entire  length, 
it  is  possible  to  pierce  smaller  holes  in  comparatively  thick 
stock,  than  can  be  accomplished  with  any  other  die,  it  not  be- 
ing unusual  to  successfully  punch  holes  in  stock  considerably 
over  twice  tho  diameter  of  tho  punch.  A  narrower  bridge  can 
also  be  left  between  blanks  and  a  much  better  blank  obtain<id 
than  with  any  other  form  of  die.  'I'he  blanks  are  not  only 
free  from  burrs,  but  they  are  always  of  a  uniform  size,  the  die 
being  straight  instead  of  having  clearance,  as  is  the  case  in 
the  open  die  (where  the  blanks  have  to  pass  through)  so  that 
the  first  blank  punched  is  an  exact  duplicate  of  the  one  pro- 
duced when  the  die  is  worn  out,  which,  obviously,  means  a 
longer  life  for  tho  die. 
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Assembled  and  Detail  Views  of  the  Type  of  Sub-press 

its  face  by  the  shedder  L,  forcing  the  blank  back  into  the 
scrap  which  is  left  smooth  and  flat,  a  feature  which  is  appre- 
ciated wherever  the  reel-feed  is  used. 

The  many  advantages  of  this  typo  of  die  over  the  open  die 
are  apparent  to  anyone  seeing  it  in  use.  The  fact  that  the 
sub-press  is  a  self-contained  tool,  being  in  nowise  dependent 
upon  the  ways  of  the  power  press  in  which  it  is  run,  and  the 
consequent  ease  with  which  the  die  can  be  set,  means  a  great 
saving  in  time,  as  all  that  is  necessary  is  to  attach  the  cap  U 
to  a  T-slot  in  the  gate  of  the  ram,  clamp  the  base  to  the  bed 
of  the  power  press,  and  adjust  the  stroke.  Not  only  is  it  a 
time-saver,  but  it  also  possesses  another  distinct  advantage  in 
that  it  does  not  necessitate  a  careful  lining  up  of  punch  and  die, 
as  dies  of  this  kind  are  always  in  perfect  alignment.  This 
makes  it  impossible  to  sot  a  sub-press  die  up  so  as  to  "shear" 
it,  a  feature  which  should  not  be  overlooked,  as  usually  this 


Die  used  in  the  Elgrin  Watch  Factory  for  High-grade  Work 

In  constructing  the  die  shown,  the  sub-press  stand  should 
not  be  slighted,  as  upon  its  construction  depends  in  no  small 
measure  the  proper  working  of  the  die.  If  the  stands  are 
well  made,  they  can  be  used  indefinitely  for  different  dies, 
owing  to  the  means  provided  to  adjust  for  wear.  It  is  a  dis- 
puted point  whether  the  plunger  shquki  be  babbitted  before  or 
after  the  punch  and  die  are  fitted.  Some  prefer  to  make  the 
punch  and  die  first,  enter  the  punch  into  the  die  attached  to  the 
plunger,  and  pour  the  babbitt,  but  it  is  generally  conceded 
that  the  better  way  is  to  babbitt  the  plunger  first;  in  fact, 
most  manufacturers  at  the  present  time  buy  them  already 
fitted  up  from  one  of  the  several  companies  manul'acturing 
them  for  the  trade.  One  advantage  in  having  tho  plunger 
babbitted  first  is  that  it  can  be  run  continuously  for  a  day 
or  so  to  free  it  up  well  and  secure  a  good  bearing,  the  large 
nut   being  set   up   occasionally.     In   this   "working   out,"    the 
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plunger  is  sure  to  creep  a  trifle,  probably  caused  by  the  bab- 
bitt not  flowing  evenly  and,  obviously,  it  is  much  better  for 
this  change  to  take  place  before  the  alignment  of  the  punch 
and  die.  In  recessing  the  cylinder  to  receive  the  base,  the 
proper  way  is  to  place  the  plunger  on  the  centers  of  the  lathe 
with  the  cylinder  attached  and  recess  and  face  out  on  the 
bottom,  using  the  plunger  for  a  mandrel.  With  this  method 
one  has  the  assurance  of  knowing  that  the  plunger  is  exactly 
central  and  in  a  vertical  position  with  the  base,  which  cannot 
be  said  when  the  plunger  is  babbitted  last. 

In  milling  the  three  grooves  in  the  plunger,  it  is  well  to 
space  them  unevenly,  as  it  will  then  be  impossible  for  the 
aforementioned  press  operator  or  anyone  to  insert  it  in  any 
but  its  proper  position.  In  locating  the  holes  in  the  back- 
plate  and  shedder,  a  round  master  plate  is  usually  used,  thus 
insuring  greater  accuracy.  This  master  plate  can  be  laid  away 
for  duplicating  the  die.  In  boring  the  holes  in  the  master 
plate,  they  should  be  made  a  trifle  larger  than  the  largest  hole 
in  the  work,  which  gives  clearance  for  the  boring  tool  to  pass 
through.  When  boring  the  back-plate,  it  and  the  master 
plate  should  be  set  perfectly  central  with  each  other  and  then 
fastened  with  a  drop  of  soft  solder  on  opposite  sides.  Having 
done  this,  a  taper  pin  is  inserted  in  the  center  of  the  face- 
plate of  the  bench  lathe,  and  turned  up  on  the  end  that  pro- 
jects, to  the  size  of  the  holes  in  the  master  plate.  One  of  the 
holes  in  the  master  plate  is  then  wrung  onto  the  pin,  after 
which  the  master  plate  is  clamped  to  the  faceplate  and  one  of 
the  holes  bored.  No  further  indicating  is  required,  as  it  Is 
simply  necessary  to  change  from  one  hole  to  another  upon 
the  pin  until  all  are  bored.  The  holes  should  be  left  small, 
so  as  to  correct  the  error  from  hardening,  bj'  grinding. 

When  giinding,  the  work  is  placed  upon  the  master  plate  in 
the  same  manner  and  position  as  when  boring,  the  grinding 
being  done  by  means  of  a  steel  lap  several  thousandths  small- 
er than  the  hole,  the  enlarged  end  of  which  is  charged  with 
diamond  dust.  [This  process  is  more  fully  described  in  Mr.  A. 
L.  Monrad's  excellent  article  in  Machinery  for  December]. 
In  separating  the  die  from  the  master  plate,  the  best  way  to 
remove  the  solder  is  to  turn  it  off  with  a  brass  lathe  tool 
before  the  work  is  removed  from  the  faceplate. 

When  making  the  die  /,  great  care  must  be  exercised,  as  the 
die  is  straight  and  the  templet  must  be  worked  through  with- 
out any  clearance;  not  only  is  this  necessary  for  reasons  be- 
fore mentioned,  but  to  allow  an  even  sliding  fit  for  the  shed- 
der. In  case  it  is  impossible  to  avoid  a  little  clearance,  it  can 
sometimes  be  corrected  in  the  lapping  operation  after  harden- 
ing. 

*     *     * 

MEAN  RADIUS  OF  THE  PRICTIONAL    FORCES 
OF  A  DISK  BRAKE 

By   JOHN   S.    MYERS 

In  the  article  on  friction  disk  brakes  on  page  485  of  the 
engineering  edition  of  Machinery  for  February,  the  author 
assumes  the  center  of  tangential  force  to  be  at  the  center  of 
gravity  of  the  narrow  sectors  into  which  the  disk  may  be 
imagined  to  be  divided,  while  the  editor  inserts  a  note  ex- 
plaining that  formulas  have  been  found  to  give  better  results 
which  assume  the  center  of  tangential  force  to  be  at  the  mean 
radius  of  the  disk.  As  the  writer  has  seen  these  two  different 
ideas  elsewhere,  it  was  thought  well  to  investigate  the  sub- 
ject mathematically.  The  results  confirm  the  statement  as 
given  by  the  editor.  The  assumptions  upon  which  the  in- 
vestigation is  based  are  as  follows: 

1.  The  coefiBcient  of  friction  remains  constant  for  varying 
pressures. 

2.  The  wear  of  any  one  element  of  the  surface  is  propor- 
tional to  the  work  done  upon  it,  i.  e.,  proportional  to  the  pres- 
sure and  velocity. 

3.  The  disks  remain  flat  under  service,  i.  e.,  they  wear  as 
fast  at  the  outer  edge  as  at  the  inner  edge. 

Assumption  (1)  would  be  far  from  true  for  conditions  of 
perfect  lubrication,  but  for  slightly  greasy  surfaces  such  as 
those  of  a  brake  it  is  approximately  correct.  Assumption 
(2)  would  also  be  far  from  true  for  perfect  lubrication,  but 
seems   reasonable  for   the   ordinary   conditions    met   with    in 


disk  brakes.     Assumption  (3)  is  almost  self-evident,  for.  If  one 
portion   of   the   disk   were   to   wear   faster   than    another,    it 
would  be  relieved  of  the  load,  thus  equalizing  the  wear. 
Let  %v  =  wear  per  unit  pressure  and  velocity  in  unit  time, 

TF:=wear  at  any  radius  r, 

iV  =  revolutions  in  unit  time, 

P=:  pressure  per  unit  of  area. 

W 

Then  Tr=  !(:P27rr.A'  or  P  = (1) 

2wwrN 
Now,  using  in  the  following  demonstration  the  methods  of 
calculus,  let  dA  =  area  of  any  ring  having  a  radius  r  and  a 
breadth  of  dr,  r  being  variable. 

Then  dA  =  2Trr(lr.  (2) 

and  if  dF::=  the  pressure  on  this  ring, 

W2Trrdr  W 

dF  =  FdA  =  = dr.  (3) 

w2irry  wN 

Let  D  =  diameter  of  disk,  then  integrating  (3)  we  have 

W      ^  /'  WD 

ar  = (4) 


P  =  - 


2icN 

Now  let  dm  =  the  moment  of  the  ring  about  the  center; 

then 

W 
dm  —  idF  = rdr.  (5) 


iC.Y 


Integrating   (5)   gives 
W 


■J' 


WD'- 


rdr  =  - 


wN    J'  2z«W4 

Now  let  R  =  the  lever  arm  of  the  total  force  F;  then 
m  WD-2wX  D 


(6) 


R  =  - 


(7) 


F         2wN  X  4WD  4 

which  is  the  distance  from  the  center  of  the  disk  to  the  cen- 
ter of  gravity  of  the  normal  pressure  on  the  disks.  Accord- 
ing to  assumption  (1),  the  coefficient  of  friction  remains  con- 
stant for  varying  pressures;  hence  the  center  of  the  tangential 
or  frictional  forces  coincides  with  the  center  of  the  normal 
pressure  as  given  by  equation  (7).  The  significance  of  equa- 
tion (7)  is,  that  for  a  complete  disk  the  mean  radius  of  the 
frictional  forces  is  equal  to  the  arithmetical  mean  radius  of 
the  disk. 

Such  disks,  however,  are  seldom  complete  disks,  but  are 
annular  rings  in  which  the  inside  diameter  Is  sometimes  as 
great  as  half  the  outside  diameter.     For  such  disks  let 

D=  outside  diameter 

Z),  ^=  inside  diameter, 

»i,  ^  moment  of  the  disk  about  the  center, 

F,  ^  total  normal  pressure  on  disk, 

ff,  =  the  lever  arm  of  F,  =  also  the  mean  radius  of  the 
tangential  frictional  forces. 

From  equation   (6)   we  may  write 

WD-         WD,=  W 

m,  = = {D'  —  D,')  (8) 

SwN         SwN  8wN 

From  equation  (4)  we  may  write 

WD  WD,  W 


F,= 


2ivX 


2icK 


m,       W(D'~D,-) 
Then  R,  = = X 


2wN 
ZwN 


(.D  —  DJ  (9) 

D  +  D, 
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W{D  —  D,) 
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Now  is  the  arithmetical  mean  radius  of  the  disk, 

4 

and  hence  unless  the  disks  are  working  under  conditions  ap- 
proximating those  of  perfect  lubrication,  they  will  wear  in 
such  a  manner  as  to  make  the  mean  radius  of  the  tangential 
frictional  forces  at  least  approximately  equal  to  the  arith- 
metical mean  radius  of  the  disk. 

*  *  * 
According  to  the  Brass  World,  an  aluminum  alloy  containing 
an  average  of  96  per  cent  aluminum,  2.5  per  cent  copper, 
0.75  per  cent  manganese  and  0.75  per  cent  silver  can  be  rolled 
and  drawn  and  is  then  much  stronger  than  pure  aluminum. 
The  rolling  may  be  done  either  hot  or  cold. 
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GRINDING  ECONOMY* 

II,  DAKBYSHIRKt 

UoiiiK  one  who  is  imic'h  coiu'erneU  with  griiiUiiiK  processes 
I  was  naturally  interested  in  Mr.  Thacher's  useful  contribu- 
tion, "Economy  in  Grinding,"  in  the  May  issue. 

His  reuiarlis  on  the  hints  which  arc  afforded  by  demonstra- 
tors beiuK  disregarded  or  forgotten  by  oi)cratois  are  to  my 
own  knowledge  too  true,  but  I  would  like  to  venture  a  friendly 
criticism  on  one  point  in  his  contribution  which  I  trust  he 
will  receive  in  the  spirit  in  which  it  is  tendered.  Mr.  Thacher 
in  speaking  of  spotting  work  oft  for  steady-rest  purposes 
seems  to  recommend  it  especially  for  hardened  work,  and  if 
this  is  his  general  practice  his  experiences  must  be  of  a  hap- 
pier nature  than  my  own  or  of  those  I  usually  encounter.  As 
these  experiences  of  his  are  a  result  of  observations  made  in 
the  works  of  the  lirown  &  Sharpe  Mfg.  Co.  wo  may  assume 
that  in  this  particular  case  it  may  be  good  practice  and  may 
be  due  to  some  special  process  of  hardening  or  annealing. 

It  is,  however,  common  Icnowiedge  that  pieces  of  work 
which     are     hardened     almost     invariably     contain     internal 
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Fig.  1. 


Sensitive  DriU  Spindle  which  gave  Trouble  when  ground  after 
being  turned  in  a  Turret  Lathe 


stresses.  To  spot  places  off  to  within  0.001  inch  of  the  fin- 
ished size  would  mean  disaster  in  general  cases.  Further 
than  that  it  is  within  my  own  experience  that  this  character- 
istic is  not  confined  to  hardened  work  but  may  be  met  with 
in  soft  pieces  which  have  been  machined  by  the  more  modern 
methods.  I  refer  more  particularly  to  work  done  on  the  mod- 
ern turret  lathe,  and  have  found  that  pieces  machined  by  this 
means  are  not  to  be  relied  on  without  a  consistent  previous 
rough  grinding  process  over  the  whole  surface.  Cold-drawn 
material  will  display  similar  peculiarities,  and  the  inference 
in  both  cases  is  fairly  obvious.  In  the  case  of  cold-rolled 
stock  we  may  safely  assume  that  the  severe  process  it  goes 
through  in  the  course  of  manufacture  is  the  cause  of  the 
trouble,  and  the  pressure  of  the  steadies  in  the  bar  turret 
lathe  may  very  easily  account  for  difficulties  met  with  in 
grinding  work  which  comes  from  the  bar  turret  lathe.  A 
case  in  point  is  the  ordinary  sensitive  drill  spindle  shown  in 
Fig.  1.  I  have  had  these  spindles  come  from  the  engine  lathe 
(made  from  forgings),  and  ground  them  without  trouble; 
other  batches  which  come  from  the  turret  lathe  have  displayed 
what  I  may  term  a  devilish  peculiarity.  If  I  roughed  down 
say  portion  A  to  within  a  finishing  limit  this  portion  would 
be  some  0.003  inch  out  of  truth  when  portion  B  was  ground 
to  size,  or  vice  versa.  In  fact  I  found  the  only  possible  way 
was  to  rough  off  the  skin  in  the  first  place  on  both  A  and  B. 
With  all  due  respect  to  Mr.  Thacher's  experience  I  think  that 
economy  in  steady  shoes  is  of  less  account  than  is  quality 
and  truth  of  work  in  the  grinding  machine.  The  real  advan- 
tages of  grinding  might  well  be  described  as  follows,  in 
which  will  be  used  some  of  my  previously  written  matter: 

The  gratifying  advantages  which  may  be  obtained  from  the 
use  of  high-speed  steel  are  limited  to  a  certain  point,  that 
point  being  where  a  very  small  amount  of  material  must  be 
left  and  extreme  care  exercised  in  arriving  at  the  precise 
dimensions.  For  this  final  finishing  it  may  be  claimed  that 
the  grinding  machine  is  the  most  rapid  and  economical  tool 
to  use,  for  the  following  reason:  It  removes  this  small  amount 
of  material  in  the  shortest  comparative  time;  it  arrives  at  the 
desired  dimensions  by  a  series  of  rapid  and  minute  chips 
which  cover  the  whole  surface  repeatedly  and  whose  depth  is 
under  perfect  control,  any  variation  in  its  shower  of  sparks  be- 
ing constant  and  visible  evidence  of  its  change  of  form  either 
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through  distortion  or  accident;  and  lliially  it  allows  of  the 
actual  surface  linishlng  l)ciug  the  last  operation,  thereby  re- 
moving all  those  errors  and  distortions  which  may  be  a  result 
of  hardening  on  other  previous  operations.  The  fact  that  a 
ground  surface  is  superior  to  that  produced  by  a  file  or  water 
cut  is  indisputable,  and  the  rapid  manner  in  which  a  fixed 
dimension  may  be  obtained  is  another  recommendation;  that 
the  result  i^'  effected  by  a  series  of  minute  chips  with  a  visible 
index  of  their  depth  is  another  point  in  its  favor.  In  order 
to  start  a  finishing  cut  in  the  lathe  and  contiol  its  size,  the 
length  of  its  traverse,  in  most  cases,  requires  a  sense  of  touch 
which  may  have  taken  years  to  attain;  to  obtain  a  similar 
result,  but  a  better  surface,  in  the  grinding  machine  is  a 
far  easier  matter  because  another  of  the  senses  is  enlisted. 
Given  a  few  days'  practice  with  a  grinding  machine,  an  opera- 
tor can  judge  to  0.001  inch  the  depth  of  cut  he  is  taking  by 
the  shower  of  sparks  displayed. 

We  are  indebted  to  Mr.  Thacher's  contribution  for  some 
valuable  time-saving  hints  which  those  who  may  adopt  will 
find  of  some  value,  but  there  is  also  an  economic  side  to  the 
grinding  question  which  he  does  not  touch  on  and  which  may 
be  well  worth  consideration. 

In  some  six  years'  experience  as  a  demonstrator  of  grinding 
processes,  it  has  been  my  privilege  either  to  work  in  or  to  have 
entry  into  most  of  the  principal  shops  in  Europe,  and  with  a 
few  happy  exceptions  I  have  not  seen  a  grinding  plant  run  on 
what  I  consider  truly  economic  lines.  Most  of  these  places 
are  factories  where  I  have  personally  installed  machines  and 
have  made  special  efforts  to  instruct  and  hustle  operators  into 
making  time  and,  incidentally,  getting  a  better  quality  of  pro- 
duct than  I  produced  myself.  In  a  few  instances,  on  revisit- 
ing these  factories  it  has  been  my  pleasing  experience  to  find 
that  the  said  operator  has  excelled  both  my  own  and  his 
former  efforts  and  is  doing  both  my  company  and  myself  a 
service.  This,  however,  is  the  exception  rather  than  the  rule 
and  it  may  be  profitable  to  consider  some  of  the  causes  which 
may  lead  up  to  these  deplorable  exceptions: 

The  prime  causes  are  the  apathetic  attitude  of  the  super- 
vision or  the  skepticism  of  the  management  which  fails  to 
recognize  the  advantages  of  the  old  saying  that  "what  is 
worth  doing  is  worth  doing  well,"  and  so  fail  to  give  as  much 
attention  to  a  plant  which,  although  a  somewhat  modern  in- 
novation, is  certain  to  give  large  returns  if  properly  handled. 
We  live  in  an  age  where  "time  is  money"  and  much  valuable 
time  may  be  lost  on  a  grinding  job  with  either  improper  gag- 
ing methods,  the  absence  of  gages  or  an  absurdly  restricted 
limit  of  tolerance. 

Piecework  seems  to  be  a  necessity,  owing  to  a  failing  in 
human  nature,  for  it  is  easier  and  fairer  to  pay  a  man  for 
what  he  does  than  it  is  to  get  him  to  do  what  he  is  paid  for. 
This  being  the  case,  it  is  as  necessary  on  a  grinding  job  as 
it  is  on  any  other,  and  to  get  the  maximum  output  requires 
that  the  operator  should  be  assisted  as  much  as  possible. 

It  is  the  duty  of  the  demonstrator  to  prove  that  a  given  job 
can  be  done  in  a  given  time  without  superhuman  exertion, 
and  after  this  it  is  up  to  the  shop  supervision  to  see  that  the 
standard  of  efficiency  is  adhered  to.  Apart  from  speed  this 
said  standard  of  efficiency  should  be  maintained  by  a  careful 
system  of  gaging  with  as  much  limit  as  is  compatible  with  the 
quality  of  work  required,  and  for  this  purpose  a  system  of 
limit  or  tolerance  gages  is  admirable;  those  inanimate  pieces 
of  metal  with  their  "go  on"  and  "not  go  on"  have  to  my  own 
knowledge  reduced  the  amount  of  bad  language  and  ill-feeling 
which  was  prevalent  in  many  shops.  They  do  away  with 
that  friction  between  the  grinding  and  inspection  departments 
which  comes  from  depending  on  the  individual  sense  of  feel- 
ing with  the  micrometer  caliper.  To  be  more  explicit,  an 
examiner  may  have  the  delicate  sense  of  touch  of  a  lady  and 
the  grinding  operator  that  of  a  navvy. 

I  have  mentioned  the  necessity  of  giving  as  broad  a  toler- 
ance as  possible,  for  it  is  quite  apparent  that  if  this  be  done 
the  output  of  an  operator  may  be  materially  increased;  as  an 
illustration  of  this  I  may  cite  a  case  which  Is  still  fresh  in 
my  mind.  A  few  weelcs  ago  a  6-inch  by  32-inch  Norton  plain 
grinder  was  put  in  a  local  factory  for  the  grinding  of  the 
valve  stem  shown  in  Fig.  2.  The  stems  were  made  of  a  high 
quality  of  cast  steel  and  were  hardened  with  about  0.012  inch 
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to  0.015  inch  left  on  their  diameters  for  removal  by  grinding. 
Now  a  valve  stem  is  given  a  few  1/lOOOths  inch  play,  and  it 
would  seem  as  if  a  tolerance  of  0.001  inch  would  be  as  fine 
as  would  be  necessary.  However,  this  particular  firm  is  very 
nice  over  its  work  and  bears  a  reputation  for  quality  which 
is  second  to  none  in  Europe  and  so  it  insisted  on  a  limit  of 
0.00025  inch,  +  and  — . 

The  slot  on  the  radial  end  of  the  valve  was  very  convenient 
for  using  a  thumb  nail  driver  on  the  catch  plate  of  the 
grinder  and  80  per  hour  were  produced  to  the  limits  demanded. 
A  24  L  alundum  wheel  of  2-inch  face  was  used  and  the  auto- 
matic cross  feed  was  two  teeth,  or  0.0005  inch  per  stroke  of 
table.  The  wheel  would  duplicate  about  20  turns  before  los- 
ing its  size  but  the  rather  fine  limit  required  some  extra  care 
and  judgment  of  the  sparking  towards  the  last  chips.  If  the 
tolerance  had  been  double  that  demanded  it  would  have  been 
easily  possible  to  produce  100  per  hour,  for  practically  no  gag- 
ing would  have  been  required. 

A  little  knowledge  is  proverbially  a  dangerous  thing  and  it 
has  been  my  own  experience  to  be  often  tied  down  to  limits 
so  fine  as  to  be  absurd  when  the  class  of  work  was  taken  into 
consideration.     It   is   generally    those    "rule-of-thumb"    people 
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Fig.  2.     Valve  for  Motorcycle  En^ne.  Production  of  which  was  greatly 
reduced  because  of  the  Small  Tolerance  allowed 

who  make  this  mistake  and  in  the  fullness  of  their  knowledge 
they  despise  all  modern  gaging  methods.  The  first  expense 
of  installing  a  proper  gaging  system  would  seem  to  have 
terrors  for  them  and  the  want  of  it  may  be  costing  them 
thousands  of  dollars  per  year.  They  ask  for  work  of  so  accu- 
rate a  nature  that  it  may  demand  the  patience  and  skill  re- 
quired for  standard  gage  making  and  so  limit  the  production 
of  a  machine  as  to  make  it  painful  to  watch  the  operator  who 
is  tending  it. 

A  great  time-saving  factor  in  the  work  of  a  grinding  ma- 
chine is  the  manner  in  which  the  work  is  prepared  for  the 
machine's  reception;  the  modern  grinding  machine  is  un- 
doubtedly a  rapid  stock  remover  and  within  certain  limits  will 
beat  the  lathe  all  hollow,  but  if  some  amount  of  judgment  is 
not  exercised  in  preparing  work  its  full  economic  advantages 
may  not  be  realized.  It  is,  of  course,  impossible  to  lay  down 
any  fixed  rule  for  grinding  allowances,  for  these  must  depend 
on  the  shape  and  condition  of  the  work,  but  I  find  that  the 
leaving  of  an  allowance  of  0.015  inch  to  0.030  inch  on  a  diam- 
eter is  the  most  economical  for  general  work  on  a  modern 
machine. 

There  are  at  the  present  time  many  engineers  who  are 
skeptical  on  the  grinding  subject  and  I  suppose  that  until  the 
end  of  time  we  shall  have  the  old  fogy  element  with  us. 

On  the  other  hand  there  are  those  who  are  too  optimistic 
and  either  expect  too  much  or  have  mistaken  notions  as  to  the 
grinding  machine's  mission.  Here  is  an  illustration  of  how 
some  little  tactful  suggestions  proved  of  service  in  one  of 
many  parallel  cases.  A  20-inch  by  30-inch  by  16S-inch  Norton 
plain  machine  was  installed  in  a  factory,  mainly  for  the  pur- 
pose of  grinding  chilled  rolls  tor  the  oil  seed  crushing  trade. 
The  rolls,  Fig.  3,  which  were  16  inches  face  by  48  inches  long 
came  into  the  factory  rough  turned  and  were  bored  to  the  re- 
quired dimensions;  steel  axles  were  afterwards  forced  in  by 
means  of  a  hydraulic  press  until  they  took  the  shape,  when 
finished,  as  shown  in  the  sketch.  The  principal  of  the  firm  was 
a  smart  business  man  and  had  a  scheme  outlined  for  a  re- 
vised method  of  manufacturing  these  rolls  which  at  first  sight 
seemed  quite  reasonable.  He  proposed  to  turn  the  shafts  to 
size  for  the  press  fit  and  leave  1/16-inch  on  the  axle  portion 
for  finishing,  which  was  to  be  removed  by  grinding.  The  first 
two  experimental  rolls  were  put  through  in  this  manner  but 
they  failed  to  clean  up  on  the  axle  portion,  this  no  doubt  being 
due  to  distortion  caused  by   the  high  pressure  required   for 


forcing  in  the  axles  and  probably  also  some  little  error  in 
alignment  of  holes  in  the  rolls;  the  roll  portion  also  took  an 
excessively  long  time  to  grind.  It  was  proposed  to  the  princi- 
pal that  in  the  future  he  have  %  inch  lett  on  the  axle  portion 
and  that  after  forcing  in  he  have  them  recentered  true  with 
the  roll  portion  and  a  rough  turning  cut  taken  over  the  ends, 
but  with  a  perseverance  worthy  of  a  better  cause  he  proposed 
to  adhere  to  his  method,  but  to  leave  3/32  inch  on  the  axle 
ends;  this  was  done  for  the  next  pair  of  rolls  and  as  a  guar- 
antee had  been  given  with  the  machine  the  time  test  was 
taken.  This  guarantee,  by  the  way,  was  to  grind  a  roll  and 
axle  ends  complete  in  2  hours,  removing  1/32  inch  of  ma- 
terial from  the  diameters.  In  spite  of  the  excessive  amount 
(3/32  inch)  left  on  the  axles,  two  rolls  were  ground  complete 
in  3  hours  50  minutes,  this  including  getting  out  the  fillets 
with  wheel  turned  to  shape.  Since  this  incident  occurred, 
the  principal  of  the  firm,  being  a  reasonable  man,  has  recog- 
nized that  his  scheme  did  not  work  out  profitably  and  acting 
on  suggestions  offered  he  now  prepares  his  work  in  the  follow- 
ing manner: 

He  turns  the  axles  to  size  for  the  press  fit  but  leaves  % 
inch  on  the  end  portion;  they  are  afterwards  centered  true 
by  gripping  one  end  in  a  chuck  and  running  the  roll  portion 
in  a  fixed  steady;  the  axles  are  then  turned  to  within 
0.030  inch  of  size.  By  following  this  scheme  he  is  enabled  to 
save  some  60  per  cent  of  the  grinder's  time  and  a  similar 
amount  in  his  annual  cost  of  grinding  wheels. 

There  is  a  little  matter  connected  with  a  grinding  plant 
where  serious  losses  often  occur  and  when  the  reasons  for 
what  I  may  term  a  mistaken  idea  of  economy  are  analyzed  it 
resolves  itself  into  an  absurdity. 

In  this  I  am  referring  to  the  provision  of  diamonds  which 
are  a  necessity  for  the  truing  of  the  grinding  wheels.  I  have 
seen  some  grinding  plants  where  there  have  been  from  20  to 
40  operators  at  work  and  it  has  been  the  rule  to  provide  one 
diamond  truing  tool  for  some  five  or  six  operators.  There 
would,  in  these  cases,  seem  to  be  an  impression  that  something 
is  saved  by  restricting  the  supply  of  these  apparently  ex- 
pensive but  necessary  tools.  It  would  almost  seem  as  if  the 
word  "diamond"  has  some  cabalistic  qualities  and  that  its 
weight  compared  with  its  price  is  a  kind  of  bogy  to  men  who 
are  otherwise  sane. 

The  question  resolves  itself  into  this:  If  five  men  have  the 
use  of  one  diamond  tool,  the  said  tool  is  likely  to  have  the 
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Fig-  3.     ChiUed  Roll  for  Oil   Mill  that  made  Trouble  in  Grinding  until 
Procedure  in  Operations  was  changed 

wear  and  tear  of  five  tools  and  so  far  there  is  nothing  gained 
by  this  parsimony;  on  the  other  hand  there  are  likely  to  be 
some  losses  which  may  easily  occur  and  perhaps  be  unnoticed. 
A  wheel  may  become  glazed  and  so  be  somewhat  ineffective 
until  the  diamond  is  applied.  Here  the  individuality  of  the 
operator  will  display  itself;  he  may  have  that  "tired  feeling" 
and  prefer  to  put  up  with  the  defect  In  his  wheel  to  his  em- 
ployers' loss  rather  than  search  amongst  his  mates  for  it. 
Another  class  of  operator  is  so  socially  inclined  that  he  may 
be  unable  to  make  this  search  without  having  a  few  seconds' 
chat  with  each  of  those  he  inquires  of  as  to  the  diamond's 
whereabouts;  if  five  men  have  the  use  of  one  diamond  tool  no 
one  can  be  truly  made  responsible  for  it  if  it  gets  lost,  and 
when  this  does  occur  the  whole  plant  is  inconvenienced  and 
delayed  until  it  is  replaced.  Another  point  to  consider  is  that 
if  only  a  single  diamond  is  allowed  to  five  operators  it  will 
get  dulled  more  rapidly.  Now  a  dull  diamond  has  caused 
and  still  causes  endless  trouble  and  losses  in  a  grinding  plant. 
It  is  responsible  for  much  of  the  skepticism  which  exists  on 
grinding  matters  generally,  and  like  all  other  cutting  tools  it 
should  be  kept  in  the  proper  cutting  condition. 
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CHIPPING 

The  finishing  of  surfaces  hy  chipping  and  filing  is  prac- 
ticed comparatively  little  to-day,  as  the  improved  tools  now 
in  use  liave  largely  eliminated  such  work,  though  at  times 
even  in  a  modern  shop  it  is  necessary  to  resort  to  the  ham- 
mer and  chisel,  particularly  in  erecting  and  general  repair 
work.  To  reduce  a  plain  surface  by  chipping,  requires  con- 
siderable skill  which  can  only  be  acquired  by  practice.  A 
few  general  suggestions,  however,  will  doubtless  be  of  value  to 
anyone  who  desires  to  become  proficient  in  this  particular 
\s  ork. 

The  various  types  of  chisels  commonly  used  for  chipping 
are  shown  in  Fig.  1.  The  flat  chisel  A  is  used  for  a  general 
class  of  work.  The  cutting  edge  e  is  either  ground  straight 
for  light  work  or  made  slightly  convex  for  heavy  chipping 
to  prevent  the  corners  from  breaking.  The  angle  at  the 
end  should  be  about  60  degrees,  though  a  greater  or  less 
angle  is  advisable  when  the  metal  is  either  exceptionally 
hard  or  soft.     A  cape  chisel  is  shown  at  B.     Tliis  has  a  nar- 


The  way  in  which  the  position  of  the  chisel  alters  the  depth 
of  the  cut  is  Illustrated  in  Fig.  2.  Aa  each  successive  blow 
is  struck,  the  chisel  tends  to  move  along  the  plane  of  the 
supporting  surface  a,  so  that  lowering  the  striking  end 
causes  the  point  to  move  ujjward,  and  raising  it  has  the  op- 
posite effect,  as  illustrated  by  the  arrows  b  and  v. 

When  it  is  necessary  to  reduce  a  broad  flat  surfact^  by 
chipping,  a  number  of  grooves  d  of  uniform  dojilli  are  usually 
first  cut  across,  as  illustrated  in  Fig.  3,  and  then  the  mi^tal 
remaining  between  these  grooves  is  removed  by  a  broader 
chisel    of   the   flat   type.     By    this    method,    the    broad    chisel 
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Fig.  1.    Different  Types  of  Chipping  Chisels 

rower  cutting  point  than  the  flat  chisel,  and  is  used  prin- 
cipally for  cutting  grooves,  etc.  The  side  chisel  C  differs 
from  the  flat  type  A  in  that  it  is  ground  and  beveled  on  one 
side  only,  which  permits  it  to  be  used  on  surfaces  which 
could  not  be  reached  with  a  double-angle  end;  it  is  also  used 
for  chipping  the  sides  of  keyways,  slots,  etc.  The  diamond 
point  shown  at  D  is  adapted  to  chipping  V- 
grooves,  squaring  corners,  etc.,  while  the 
grooving  chisel  E  is  for  cutting  oil-grooves 
or  for  similar  work.  The  half-round  chisel 
F  is  known  as  a  gouge,  and,  as  its  shape  in- 
dicates, is  used  on  curved  surfaces. 

Most  workmen  who  are  not  accustomed 
to  chipping,  proceed  very  awkwardly, 
principally  because  of  fear  of  striking 
the  hand,  and  in  order  to  avoid  this,  the 
eyes  are  continuously  fixed  on  the  head 
or  striking  end  of  the  chisel.  It  is  not 
necessary,  however,  to  look  directly  at  the  chisel  head  in 
order  to  hit  it,  as  a  little  practice  will  show,  but  it  is  im- 
portant to  continually  watch  the  cutting  end,  as  the  chip 
being  removed  determines  whether  the  chisel  should  be 
raised  or  lowered  to  increase  or  decrease  the  depth  of  the 
cut.       The  hand  holding  the  chisel  should  be  quite  close  to 


Fig.  3.    Method  of  Chipping  a  Flat  Surface 

cuts  more  easily  as  there  is  no  resistance  at  the  corners  and 
sides.  It  is  advisable  before  chipping  a  surface  that  needs 
to  be  carefully  finished,  to  chamfer  the  corner  where  the 
cuts  end  (as  at  /)  to  prevent  the  stock  from  breaking  out 
below  the  depth  line. 

Whenever  there  is  considerable  chipping  to  be  done,  a  pneu- 
matic hammer,  a  type  of  which  is  illustrated  in  Fig.  4, 
should  be  used  it  one  is  available.  The  chisel,  with  the 
shank  inserted  in  the  hammer,  is  held  in  the  left  hand  and 
the  hammer  with  the  right.  By  manipulating  the  lever  Z, 
the  admission  of  air  to  the  cylinder  and  consequently  the 
speed  of  the  hammer  blows  is  regulated.  The  small  flexible 
hose  through  which  the  air  is  supplied  is  connected  at  h. 
When  beginning  a  cut,  the  hammer  should  be  started  gradu- 
ally so  that  the  movement  of  the  chisel  may  be  more  easily 
controlled.     Both   hammer   and   chisel   should   be   held   firmly 


Fig.  2.     view  showing  how  Depth  of  Cut  is  altered  by  Position  of  Chisel 

the  striking  end  to  obtain  better  control,  and  it  is  well  not 
to  grip  the  chisel  shank  with  the  thumb  and  forefinger  as  an 
accidental  blow  on  the  relaxed  muscles  will  be  less  painful 
than  when  the  chisel   is  gripped  tightly   by  the  cnlii-o  hand. 

•  With  Shop  Operation  Sheet  Supplement. 


Fig.  4.     Pneumatic  Hammer  arranged  for  Chipping 


against  the  work  and  at  an  angle  which  will  depend  on  the 
depth  of  cut  desired.  When  the  hammer  is  working  at  full 
speed,  the  cutting  movement  of  the  chisel  is  almost  continu- 
ous, owing  to  the  rapidity  of  the  blows.  This  continuous  cut- 
ting action  makes  it  possible,  of  course,  to  take  a  smoother 
cut  and  to  work  more  rapidly  than  is  possible  by  hand  chip- 
ping. The  pneumatic  hammer  is  also  widely  used  for  rivet- 
ing, beading  boiler  flues,  and  for  many  other  kinds  of  similar 
work.     When  used  for  these  various  purposes,  special  tools  are, 

of  course,  employed. 

*     •     * 

The  German  Consul-General  at  Budapest  reports  to  his 
government  that,  owing  to  the  large  demand  for  metal  work- 
ing machinery  and  metal  goods  in  Hungary,  the  home  fac- 
tories cannot  keep  pace  with  tlie  orders.  He  states  further 
that  the  Hungarian  Parliament,  therefore,  has  decided  to 
build  five  machine  tool  works,  which  will  employ  860  men. 
and  that  arrangements  have  also  been  made  for  the  erection 
of  twenty  other  works  and  foundries  which  will  employ  from 
4.000  to  5,000  men.  It  would  appear  from  these  reports  that 
Hungary  would,  at  the  prt^sent  time,  oflVr  a  good  field  for 
machine  tools. 
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TIPPING  SHOP  TOOLS  WITH  HIGH-SPEED 
STEEL 

111  no  shop  that  I  have  been  in  is  the  practice  of  using 
small  pieces  of  high-speed  steel  to  tip  tools  made  of  an  in- 
ferior gi-ade  of  steel  carried  out  to  a  greater  extent  than 
it  is  in  the  shop  of  Wm.  Barker  &  Co.,  Cincinnati.  Mr.  Barker 
makes  lathe,  planer  and  shaper  tools  and  special  drills,  by 
using  machine  or  a  low  grade  of  carbon  steel  for  the  body 
and  making  the  cutting  edge  of  a  small  piece  of  high-speed 


Fig.  1.     Lathe  and  Planer  Tools,  and  Spindle  Drills  tipped  with 
High-speed  Steel 

Steel  "brazed"  on.  Of  course,  nothing  original  Is  claimed  for 
this,  as  it  has  been  done  in  many  railroad  shops  and  other 
places  for  some  time,  but  Mr.  Barker  has  carried  the  idea 
farther  than  is  usual. 

In  Fig.  1  are  shown  a  number  of  lathe  and  planer  tools 
and  two  long  drills  used  for  drilling  out  lathe  spindles, 
tipped  in  this  way,  while  in  Fig.  2  are  four  drills,  a 
lathe  tool,  and  a  wide  channeling  tool  for  the  planer,  which  is 
tipped  on  each  end  of  the  crosspiece  with  a  cutter.  In  tipping 
a  tool  with  high-speed  steel,  the  piece  should  be  so  fitted  that 
a  close  union  is  made  when  brazed.  It  will  be  noted  that  the 
drill  tip  is  fitted  into  a  slot  in  the  end  of  the  bar,  and  it  is 
usually  a  good  plan  to  pin  the  tips  in  place  on  the  other  tools, 


Fig.  2      Spindle  Drills  and  Large  Double-tipped  Channehng  Planer  Tool 

with  a  small  pin.  so  that  they  will  not  slip  out  of  position  while 
in  the  fire.  Ordinary  brass  spelter  is  not  suitable  for  high- 
speed steel;  copper  should  be  used  instead,  with  borax  as  a 
flux,  A  convenient  way  to  obtain  good  copper  for  brazing  is 
to  take  a  small  piece  of  electric  wire,  scrape  off  the  in- 
sulation and  file  a  small  slot  in  the  recess  of  the  tool 
for  it  to  lie  in.  Brazing  is,  of  course,  done  in  the  usual  way 
except  that  the  heat  should  be  higher.  Tips  put  on  tools  in 
this  way  will  stand  considerable  rough  usage  without  coming 
off;  in  tact,  if  the  work  is  well  done  one  has  trouble  loosening 
a  piece  with  a  hammer,  if  one  cares  to  try  the  experiment. 
Cincinnati,  Ohio.  Ethan  Viall 


METHOD  OF  MAKING  BLUE-LINE  PRINTS 

In  the  May  number  of  Machinery  a  process  by  which 
blanks  can  be  printed  on  blueprint  paper,  giving  as  a  result 
blue  lines  on  white  background,  is  described.  I  desire  to 
submit  an  entirely  different  and  simpler  method  which  I 
have  made  use  of,  that  will  doubtless  interest  draftsmen  and 
ofiice  men  in  general. 

All  the  material  necessary  is  a  sheet  of  some  ordinary 
grade  of  carbon  paper,  a  No.  6  or  8  drafting  pencil  having 
a  blunt,  smooth  point,  a  blank  sheet  of  common  typewriter 
paper,  and  a  smooth,  hard  diaf ting-board  or  table. 

After  the  desired  form  or  sketch  has  been  carefully  laid  out 
and  all  the  lettering  finished  lightly  in  pencil  on  the  blank 
sheet,  place  the  carbon  paper  with  the  carbon  side  upon  the 
table.  Then  lay  the  blank  paper  (with  sketch  up)  on  top  of 
the  carbon  and  after  fastening  both  to  the  table  with  thumb- 
tacks, proceed  to  trace  the  sketch  with  the  hard  pencil,  being 
careful  to  press  quite  hard  and  uniformly  as  the  lines  of 
the  sketch  are  followed. 

By  examining  the  carbon  it  will  be  found  that  wherever 
lines  have  been  drawn,  no  matter  how  small  a  letter  or  figure 
was  made,  a  good  impression  was  reproduced  on  the  face  of 
the  carbon.  The  latter  may  then  be  used  the  same  as  a  tracing 
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A  Blue-line  Print  made  by  using  Carbon  Paper  as  a  Negative 

to  print  through.  It  should  be  exposed  from  2  to  3  minutes, 
according  to  the  speed  of  the  paper  used,  and  after  the  lat- 
ter has  been  washed  out  thoroughly,  the  desired  result  will 
be  accomplished. 

Carbons  prepared  in  this  manner,  which  I  have  been  using 
for  some  time,  appear  to  be  as  good  as  when  made.  In  order 
to  save  time  in  printing,  several  carbons  can  be  made  from 
the  original  sketch  or  by  tracing  over  prints.  By  placing 
these  in  a  large  printing  frame,  a  number  of  blanks  can  be 
printed  simultaneously  on  one  large  sheet.  By  filing  these 
carbons  in  indexed  envelopes  or  between  indexed  sheets,  they 
will  last  almost  indefinitely  and  will  be  convenient  to  get 
when  needed. 

The  accompanying  engraving  shows  a  fair  sample  of  the 
prints  produced  by  this  method.  A.  G.  Pakcost 

Elkhart,  Ind. 


CLEARANCE  SPACE  OF  GAS  ENGINE 
CYLINDERS 
In  designing  the  cylinders  of  a  gasoline  motor,  one  of  the 
first  things  to  determine  is  the  volume  of  the  clearance  space. 
In  order  to  find  this,  the  compression  which  the  motor  is  to 
have  must  be  known.  In  automobile  motors  the  compression 
varies  all  the  way  from  60  pounds  to  100  pounds  per  square 
inch  gage.  The  formula  most  generally  used  for  finding  the 
clearance  space  is: 

-=(--)       or     ,.  =  ,\--^ 
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■where  Pi^  compression  pressure  in  poiiiuls,  absolute, 
p.  =  initial  pressure, 
f,  =  volume  of  clearance  space, 

t>.i=  total  volume  of  cylinder  (piston  displmeincut  plus 
clearance  space). 
The  value  of  »  given  varies  from  1.21  to  1.41.     This  value  of 
n  varies  with  the  eiiRine  speed,  valve  tiniing,  valve  diameter, 
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stylo,  as  Illustrated  by  Fig.  1,  was  adopted,  and  religiously 
adhered  to.  This  style,  we  thought,  was  just  about  the  "real 
thing,"  being  in  our  estimation  the  easiest  to  iiialce  and  the 
lilaiiiest  set  of  figures  we  could  adopt.  When  carefully 
iDiMied,  the  llgiires,  as  illustrated,  show  clearly  and  unmis- 
i;iUably  on  original  drawings  and  tracings,  but  we  soon 
found  that  due  to  occasional  llurring  of  blueprints  in  spots, 
the  liguros  were  not  so  easily  distinguished  on  the  prints. 
The  first  common  mistalte  discovered  was  the  talcing  of  1 
for  7.  To  remedy  this,  we  simply  added  a  small  projection 
(o  the  horizontal  line  of  the  7,  as  shown  in  Fig.  2.  The  sec- 
ond difficulty  was  caused  by  the  3  and  8,  which  was  overcome 
by  changing  the  shape  of  the  3  as  shown.  The  next  step  was 
to  change  the  9,  making  it  with  a  straight  tail  to  avoid  con- 
fusion with  the  6  and  0.  After  these  changes  had  been  made, 
we  thought  we  had  a  practically  "fool-proof"  set  of  figures, 
but  we  found  that  some  of  the  toolmaicers  persistently  read 
the  9  with  the  straight  tail  as  4,  so  we  were  obliged  to  malie 
the  latter  figure  as  used  in  ordinary  writing,  with  the  top 
open. 

The  result  of  our  efforts  is  shown  complete  in  Fig.  2,  and, 
as  finally  adopted,  this  set  of  figures  has  been  in  use  for  sev- 
eral months  with  a  suri)risingly  small  number  of  mistakes. 
I  believe  the  figures  are  hard  to  improve  upon  and  might 
well  be  adopted  by  many  firms.  Designer 


Chart  for  Determining  Percentage  of  Clearance  Space  In  Gas 
Engine  Cylinders 

valve  lift,  size  and  shape  of  the  inlet  pipes,  and  temperature  of 
jacket  walls.  It  will  be  seen  from  this  that  the  compression 
cannot  be  calculated  exactly,  since  it  depends  on  so  many 
variable  quantities.  It  has  been  found  by  making  tests  of  a 
number  of  gasoline  motors  that  a 
value  of  /i=1.25,  when  the  initial 
pressure  is  14  pounds  gives  very 
close  results. 

Using  this  value  the  accompany- 
ing diagram  w-as  plotted.  To  find 
the  percentage  of  clearance  for  a 
given  compression,  find  the  compres- 
sion in  pounds  gage  in  the  column 
at  the  right,  and  follow  across  to  the 
compression  curve,  thence  to  the 
bottom  of  the  diagram  where  the 
percentage  of  clearance  is  read. 

To  find  the  mean  effective  pres- 
sure for  a  given  compression,  take 
the  compression  in  the  column  to 
the  right,  as  before,  and  follow 
across  to  the  M.  E.  P.  curve,  thence  to  the  top  where  the 
mean  effective  pressure  is  read. 

These  curves  give  values  which  come  very  close  to  the  aver- 
age for  automobile  motors.  Hehbeet  C.  Snow 

East  Cleveland,  Ohio. 


FIXTURE  FOR  LOCATING  CAMS  ON 
CAM-SHAFTS 

An  inexpensive  fixture  by  means  of  which  cams  may  be 
quickly  located  on  their  shafts  for  drilling  and  reaming  the 
taper  pin  holes,  is  illustrated  in  the  accompanying  engrav- 
ing. All  the  cams  are  placed  in  their  relative  order  on  cam- 
shaft A   (Fig.  1)  which  is  attached  to  the  dividing-head  shaft 
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PLAINER  LETTERS  AND  FIGURES  IN  THE 
DRAFTING-ROOM  AND  SHOP 

I  agree  with  Mr.  W.  S.  Rowell  in  his  statement  in  the 
May  issue  of  Machinery  regarding  the  importance  of  plainer 
letters  and  figures  in  the  drafting-room  and  shop.  In  our  shop 
we  have  met  with  difficulties  common  to  all  in  arranging  our 
standard  style  of  figures,  and  as  the  above  writer  has  ex- 
pressed a  wish  to  have  this  matter  discussed  in  your  columns, 
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1  to  3.     Fixture  for  Locating  Cams  on  Cam-shaft 

by  a  clamp  C  as  shown.  Cam  stop  F,  Fig.  2,  is  milled  out 
to  receive  the  exhaust  cam  on  one  end  and  the  inlet  cam 
on  the  other  end.  The  plate  6  is  to  hold  the  cam  in  the 
proper  position  for  drilling,  under  the  bushing  H.  The 
stop  F  is  inserted  in  the  slot  /,  after  which  the  dividing 
head  E  is  moved  along  on  the  table  L  to  the  first  division, 
which  is  located  by  the  pin  M.  D  is  the  dividing  plate  with 
which  a  pin  engages  to  locate  the  cam-shaft  at  the  proper 
angle.  After  drilling,  the  latch  A'  is  moved  to  one  side, 
and  plate  0  is  removed  so  that  the  hole  can  easily  be  reamed. 
A  lock  P  with  a  recess  in  the  center  the  size  of  the  cam-shaft 
is  provided  to  support  the  shaft  while  drilling  and  reaming 
the  holes.  The  end  of  this  supporting  piece  is  dropped 
down  by  loosening  screw  R.  the  other  end  being  on,  a  pivot; 
after  the  next  caiii  is  located  for  drilling,  P  is  replaced.  This 
fixture  may  be  used  for  milling  keyways  in  cam-shafts  by 
replacing  the  casting  S  with  one  having  a  slot  in  the  top 
as  shown  in  the  plan  view,  Fig.  3.  C.  G. 


the  benefit  of  my  experience   in  this  subject  may   be   of   in- 
terest to  your  readers. 

Each  man  in  our  drawing-room,  previous  to  the  introduc- 
tion of  more  modern  methods  and  standardization  in  the 
drafting  department,  was  allowed  to  use  whatever  style  of 
letters  and  figures  he  was  most  proficient  in.  This,  in  itself, 
tended  to  confuse  the  workmen   in   the  sho]!,  and  a  standard 


A  CONVENIENT  BULLETIN-BOARD 

In  presenting  the  work  in  machine  drawing  at  the  Worcester 
Polytechnic  Institute  it  has  been  found  very  desirable  to  have 
a  place  in  which  references  and  data  may  he  posted  for  the 
student's  use.  Blueprints,  Maciiinerv's  data  sheets  and  nu- 
merous other  data  can  thus  be  posted   from  lime  to  time  as 
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various  lines  of  work  are  taken  up.  Bulletin-boards  are  used 
for  this  purpose,  being  placed  about  the  drawing-room  in  the 
open  spaces  between  the  windows.  As  these  boards  were  orig- 
inally made  they  were  rather  incanvenient,  it  being  necessary 
to  remove  them  from  their  fastenings  on  the  wall  when  it  was 
desired  to  take  out  or  put  in  new  material.  The  original 
form  of  the  board  is  shown  in  Figs.  1  and  2.  The  frame  was 
supported  by  means  of  screw  hooks  and  eyes.     The  back-board 
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Figs.  1  and  2.    Original  Form  of  Bulletin-board  -with  Innprovementa 

shown  in  Fig.  2  (solid  lines)  was  held  in  a  recess  cut  into 
the  back  of  the  frame,  by  means  of  buttons.  It  was  made 
up  of  2-inch  by  %-inch  strips,  covered  with  canvas.  The 
prints  or  drawings  were  pinned  or  pasted  onto  the  canvas. 

The  question  then  arose  concerning  the  best  and  least  ex- 
pensive plan  for  the  alteration  of  these  frames.  After  some 
thought  the  changes  were  made  as  shown  by  Figs.  1,  2  and  3. 
The  corners  of  the  frame  which  holds  the  glass  were  strength- 
ened by  2  inch  by  2  inch  angles.  The  supports  shown  by  Fig. 
3  were  substituted  tor  the  screw  hooks,  and  four  additional 
strips  were  put  into  the  back-board   (shown  by  dotted  lines) 
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Figs.  3,  4  and  b-     Improvements  wliich  made  the  Bulletin-board 
more  Convenient 

to  be  used  for  receiving  thumb  tacks.  The  back-board  was 
then  hinged  to  the  supported  end  of  the  frame. 

One  of  the  frames  was  changed  as  shown  by  Figs.  4  and  5. 
The  chief  advantage  of  this  frame  over  the  others  is  the  solid 
white  pine  back-board,  and  the  cost  for  making  the  changes 
was  much  greater.  The  drawing  shows  the  frame  supported 
from  above,  but  it  could  be  supported  at  the  ends  just  as  well. 

Worcester  Polytechnic  Institute.  James  C.  Davis 


METHOD  OP  PREPARING  TRACING  CLOTH 
It  is  a  well-known  fact  that  neither  the  glossy  nor  the  dull 
side  of  tracing  cloth  takes  ink  readily  without  being  prepared 
in  seme  manner.  The  usual  way  is  to  sprinkle  powdered 
soapstone  or  chalk  on  the  tracing  cloth  and  rub  it  over  the 
surface  with  a  piece  of  cloth.  This  helps  somewhat,  but  not 
enough  to  be  perfectly  satisfactory.  After  trying  various 
methods,  I  have  found  a  way  which  gives  excellent  results, 
and  that  is  to  sprinkle  the  powdered  soapstone  on  the  cloth 
as  usual,  but  rub  it  in  with  a  blotter  instead  of  with  a  piece 
of  cloth,  using  a  circular  motion  and  considerable  pressure;  of 
course  it  is  necessary  to  brush  away  the  superfluous  pow- 
der. The  use  of  a  blotter  has  an  abrading  effect  and  it  Is 
just  harsh  enough  to  give  the  cloth  a  surface  which  will  take 
the  ink  readily  and  still  leave  the  pens  unharmed.  I  find  it 
to  be  an  advantage  to  repeat  this  process  each  morning  in 
case  the  tracing  is  not  finished  the  day  it  is  started;  the  rub- 
bing of  the  blotter  over  the  lines  already  inked  in  does  abso- 
lutely no  harm  and,  if  anything,  makes  the  lines  more  dense. 
A  trial  will  convince  the  draftsman  that  the  cloth  will  take 
the  ink  better  by  this  method,  than  by  any  other. 
Chicago,  111.  Robert  A.  Lachmann. 


TURNING  A  RADIUS  WITH  A  COMPOUND  REST 

The  accompanying  illustration  shows  a  method  of  turning  a 
radius  on  wheels  which  were  used  for  centrifugal  pumps. 
These  castings  were  larger  than  the  standard  size;  and  hav- 
ing only  a  few  of  these  and  as  in  all  probability  we  would 
never  have  aA  order  for  a  larger  quantity,  it  was  thought 
impractical  to  make  a  special  fixture  for  machining  them. 
The  following  method  was  used:  The  wheels  were  bored  and 
faced  on  each  side  and  the  part  at  a  turned  parallel  to  the 
starting  point  of  the  radius.  A  small  drawn-in  chuck  was  then 
used  for  holding  the  castings  tightly  against  the  faceplate,  as 
shown.  The  two  bolts  used  for  keeping  the  compound  rest 
from  revolving  were  released  just  enough  to  allow  it  to  re- 
volve freely,  and  the  tool  set  in  the  tool-post  at  right-angles 
to  the  faceplate,  and  at  a  distance  out  from  the  center  pin 
of  the  compound  rest,  equal  to  the  radius  required  on  the 
casting.  The  carriage  was  then  fastened  to  keep  it  from 
moving.  Then  one  of  the  screws  which  was  used  to  hold  the 
gib  in  the  compound  rest  was  removed  and  a  stud  inserted  in 
its  place.     A  length  of  pipe,  as  shown,  was  then  placed   on 
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Turning  Radius  on  Centrifugal  Pump  Casting 

this  pin  and  on  the  tailstock  center.  By  bringing  out  the 
tailstock  center,  the  pipe  forces  the  compound  rest  around  in 
a  radius,  turning  off  the  superfluous  stock  and  producing  the 
correct  radius  on  the  piece.  1/64  inch  was  left  for  finishing 
and  after  all  the  castings  had  been  roughed  out  they  were  then 
put  on  again  and  the  finishing  cut  taken. 
Toronto,  Canada.  Jack  E.  Hailstone 


A  SIMPIiE  DOTTING  ARRANGEMENT 

The  illustration  shows  a  dotting  device  which  the  writer 
uses  in  place  of  the  expensive  wheel  and  other  dotting  pens 
which  are  sold.  The  advantage  of  this  is  its  cheapness,  and 
the  fact  that  either  dotted  or  full  lines  can  be  drawn  without 
any  change  whatever.     A  little  rack  with  a  series  of  rounded 


Pen  Attachment  and  Rack  for  Drawing  Dotted  Lines 

teeth  is  attached  with  cement  or  other  adhesive  to  the  face 
of  a  straightedge  or  T-square,  a  little  way  back  from  the  edge. 
On  the  back  of  the  inner  pen  blade  a  small  piece  of  brass  is 
soldered,  with  its  end  turned  at  right  angles  to  lie  parallel 
with  the  face  of  the  straightedge.  This  brass  pin  is  set  to 
such  a  height  that  when  the  pen  is  tilted  over,  about  as  illus- 
trated, the  pin  just  clears  the  bottom  of  the  grooves  in  the 
rack,  consequently  permitting  the  pen  to  ink  on  the  paper. 
In  use,  the  pen  is  moved  along,  keeping  it  at  the  angle 
shown,  and  the  teeth  cause  it  to  jump  up  and  down,  produc- 
ing a  series  of  dashes  on  the  paper.  A  dotted  line  can  be 
drawn  in  this  way  as  fast  as  a  full  one,  and  without  any  of 
the   fatigue,  and  fidgetiness  which   is  caused  when   one  dots 


Jiiiv.  i:)io 


MAGIUNKWY 


!)31 


In  the  usual  maimer.  The  pen  should  be  held  lightly,  to  let 
It  rise  and  lull  in  an  easy  manner.  Uy  simply  bringing  the 
pen  into  a  vertieal  position,  the  brass  pin  will  clear  the  tops 
of  the  rack  teeth,  and  a  I'liU  line  can  then  be  drawn.  I'rob- 
ably  if  a  roller  were  fitted  on  the  pin,  the  pen  would  work 
along  the  rack  in  an  easier  manner,  but  the  writer  has  not 
tried  this.  The  rack  was  made  from  a  piece  of  hacksaw 
blade  by  reducing  Its  width,  taking  out  each  alternate 
tooth,  and  rounding  oft  the  remainder  to  suitable  outlines. 
Of  course  any  form  of  dotting  may  be  produced  by  shai)ing 
the  teeth  suitably.  Fked  Hounku 

Bath.  Eng. 


SPEEDS  AND    FEEDS  FOR  CARBON  OR  HIGH- 
SPEED TWIST  DRILLS 

'I'o  obtain  the  maximum  cutting  power  and  life  from  a 
twist  drill  it  is  essential  that  the  speed  and  feed  be  ailaiilid 
to  suit  the  particular  material  being  drilled.  The  accompany 
ing  charts  give  actual  working  speeds  and  feeds  and  repre- 
sent good  general  practice. 

In  drilling,  the  aim  should  be  to  use  moderate  speeds  and 
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Fig    1.     Speeds  for  Carbon  Steel  Twist  Drills 

heavy  feeds,  as  chips  take  a  great  deal  less  power  to  produce 
than  powder.  The  rubbing  action  which  takes  place  with 
fine  feeds  soon  spoils  the  cutting  edge.  For  drilling  steel  a 
good  supply  of  lubricant  should  be  maintained.  Speeds  and 
feeds  should  be  reduced  when  drilling  hard  materials. 
Birmingham,   England.  V.   Brockbank 


A  FIXTURE  FOR  STRADDLE  MILLING 

For   straddle   milling    thin   castings    such   as   cabinet   parts 
for   adding   machines,   typewriters,   etc.,   where   there   are   no 
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machine  surfaces  on  which  to  clamp  or  locate  the  work,  mill- 
ing fixtures  of  a  type  similar  to  that  herein  described  and 
illustrated  may  often  be  successfully  used,  as  they  are  quickly 
operated,  rigid  in  construction,  and  comparatively  inexpen- 
sive. The  fixture  shown  in  the  accompanying  illustration  is 
designed  for  use  on  a  double-headed  milling  machine  to  strad- 
dle  mill  the   two  sides   of  a  thin   brass  casting,  and   is  con- 
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Fig.  2.     Speeds  for  High-speed  Twist  Drills 

structed  as  follows:  The  base  of  this  fixture  marked  A  is  a 
gray  iron  casting  of  the  box  type,  suitably  ribbed  internally, 
and  also  externally,  to  give  it  the  necessary  rigidity,  and  pro- 
vided at  its  ends  with  feet  which  have  slots  in  them  to 
receive  the  clamping  bolts  used  in  attaching  the  fixture  to 
the  platen  of  the  milling  machine.  It  is  also  provided  on  its 
under  surface  with  two  steel  tongue  blocks  which  fit  into  the 
groove  on  the  milling  machine  platen,  serving  to  align  the  fix- 
ture properly. 

The  casting  A  is  machined  on  the  top  and  bottom,  and 
to  its  upper  surface  the  cast-iron  brackets  B  are 
fastened  by  means  of  heavy  fillister  head  screws  and  dowels. 
These  brackets  are  stiffened  by  suitable  ribs,  and  are 
IMOvidsd  on  their  outer  sides  with  dove-tailed  ways,  in 
which  slide  vertically  the  steel  guides  C,  to  the  out- 
side of  which  are  attached  the  long  clamp  strips, 
D.  These  strips  are  of  steel  and  are  channeled  on 
their  lower  edge  for  the  full  length  of  the  strip,  and 
into  these  channels  are  inserted  heavy  rubber  pressure  shoes, 
which  serve  to  conform  to  the  irregularities  in  the  surface 
of  the  unfinished  casting  which  is  being  clamped,  and  to  hold 
it  securely  upon  the  tool  steel  resting  strips  K.     In  tlu'  cciilcr 
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of  each  of  the  clamp  strips  D  are  elongated  holes  in  which  operate 
eccentrics  of  hardened  tool  steel;  these  art  attached  to  the  end 
of  a  steel  shaft  which  runs  across  the  fixture  and  has  a  bear- 
ing in  each  of  the  cast-iron  brackets  B.  To  the  center  of  this 
shaft  is  attached  an  operating  handle  of  cast  iron  by  which 
the  clamping  strips  are  depressed  forcibly  enough  to  secure 
the  work;  when  at  this  position  the  eccentric  is  thrown  over 
its  dead  center,  retaining  the  clamps  in  their  positions  dur- 
ing the  machining  operation. 

A  modification  of  this  fixture  may  be  designed  to  be  op- 
erated by  compressed  air  instead  of  by  hand,  by  making  its 
general  construction  the  same  as  the  device  shown  in  the 
accompanying  illustration,  but  replacing  the  operating  handle 
by  a  lever  at  whose  extremity  is  a  piston  which  operates  in 
a  suitable  air  cylinder,  the  air  inlet  and  outlet  of  which  are 
controlled  by  a  small  valve  of  the  taper  plug  type,  equipped 
with  a  small  lever  handle.  This,  of  course,  makes  the  oper- 
ating of  the  fixture  very  much  easier  than  by  hand,  and  when 
the  character  of  the  work  is  such  as  to  warrant  the  extra  ex- 
penditure, this  valve  may  be  so  located  that  it  will  be  tripped 
by  a  projection  on  some  part  of  the  milling  machine  in  such 
a  manner  that,  when  the  machine  platen  returns  after  the 
cutting  stroke  is  made,  to  a  point  where  the  work  is  out  from 
under  the  cutters,  the  clamps  will  be  automatically  released, 
leaving  the  fixture  in  a  loading  position.  It  is  then  only 
necessary  to  place  the  work  into  position  and  throw  in  the 
power  feed  on  the  milling  machine  table,  whereupon  the  air 
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Straddle  Millii  g  F.jciure  for  Thin  CastiQgs 

valve  will  be  tripped,  clamping  the  work  before  it  reaches 
the  cutters.  Of  course,  these  air  operated  fixtures  can  only 
be  used  in  factories  which  are  supplied  with  compressed  air, 
properly  piped  to  the  various  machines,  but  they  are  great 
labor-  and  time-savers,  and  where  the  character  of  the  prod- 
uct will  permit  of  their  usage,  the  saving  of  time  will  soon 
pay  for  their  cost.  C.  Nosrac 


ESTIMATING  WEIGHTS  OP  ROLLED  STOCK 

To  arrive  mentally  at  the  weight  of  round  steel  per  foot  of 
length  without  recourse  to  tables  (which  are  not  always  at 
hand)  it  is  sufficient  to  know  that  by  squaring  the  number 
of  quarter  inches  in  the  diameter  of  the  bar  and  dividing  the 
result  by  6,  the  answer  gives  the  weight  in  pounds  per  foot  of 

(id)' 

length.     Expressed  as  a  formula  this  would  be  ,  where 

6 
d  =  diameter  of  stock  in  inches  of  tool  steel. 

Anyone  who  wishes  to  work  this  out  for  a  round  machine 
bar  with  an  area  of  cross-section  of  144  square  inches  will 
find  that  it  is  based  on  489  pounds  per  cubic  foot.  On  %-inch 
sizes  like  1%-inch,  for  instance,  it  will  be  easier  than  squar- 
ing 41/2  quarters  to  take  even  figures  and  say  4  X  5  ^  20  + 
(V2)"  =  20.25  ^  6  ^  3.375  pounds  per  foot. 


In  dealing  with  large  diameters  and  squaring  the  larger 
numbers,  the  method  of  squaring  by  the  use  of  the  nearest 
tens  simplifies  the  procedure.  For  example,  take  4%-inch 
round;  iVs  =3  18  quarters  and  in  squaring  18  consider  it  as 
two  less  than  20.  This  difference  of  2  from  18  leaves  16  for 
the  other  multiplier.  16x20^320,  and  adding  the  square 
of  the  difference  which  is  4  ^  324  -j-  6  =  54  pounds  per  foot. 
For  a  proof  to  the  eye  of  the  correctness  of  this  method  of 


Diagram  Shon^g  Correctness  of  Squaring 

squaring  refer  to  the  accompanying  diagram;  here  the  dotted 
position  0  of  the  rectangle  would  manifestly  fit  in  at  Oi,  and 
complete    the    square. 

Hexagon  stock  is  about  10  per  cent  heavier  than  round; 
square  stock,  about  28  per  cent  heavier  than  round.  It  is, 
however,  easier  to  get  the  weight  of  square  or  rectangular 
sections  by  multiplying  the  area  per  square  inch  of  cross- 
section  by  10,  which  will  give  the  weight  per  yard  of  length. 
This  is  based  on  480  pounds  to  the  cubic  foot,  the  weight  of 
iron  and  a  unit  of  length  which  was  in  common  use  when 
iron  was  generally  used.  "Weights  per  yard,"  however,  have 
almost  entirely  disappeared  except  in  connection  with  rails, 
and  section  books  now  give  the  weights  of  material  in 
pounds  per  foot.  The  weight  per  foot  is  easily  arrived  at  by 
taking  1/3  of  the  figures  given  above  for  iron  and  by  adding 
2  per  cent  for  weight  of  steel. 

The  weight  of  sheet  iron  is  found  by  using  the  number  of 
thousandths  of  thickness  considered  as  a  whole  number  and 
dividing  by  25  for  the  answer  in  pounds  per  square  foot. 
Hence  Vs-inch  plate  =  125  thousandths  -h  25  =  5  pounds. 
This,  too,  is  based  on  480  pounds  per  square  foot  and  is  2 
per  cent  too  light  for  steel,  which  would  then  weigh  5.1  pounds 
in  the  above  example.  The  result  obtained  by  using  a  block 
12  inches  thick  is 

12  X  1000 

=:  480  pounds,  for  iron, 

25 

To  this  add  2  per  cent  for  sheet  steel  =  480  +  9.6  =  489.6 
pounds. 

By  using  the  foregoing  simple  formulas  one  is  entirely  in- 
dependent of  tables  and  is  equipped  for  work  whenever  it  ap- 
pears, without  book  aid  in  each  case.  Robt.  S.  Brown 

New  Britain,  Conn. 


DIVIDING  A  CIRCLE  INTO  EQUAL  PARTS 

In  the  May  number  of  Machinery  a  method  was  given  by 
Robert  Wilkinson  for  dividing  a  circle  into  any  number  of 
equal  parts,  and  read- 
ers were  called  upon 
for  a  geometric  proof. 

The  method  as  given 
is  neat  and  interesting, 
but  it  is  an  approxima- 
tion and  exact  only  for 
certain  particular 
cases.  There  is  no  geo- 
metric proof  for  it.  The 
line  AB  of  Mr.  Wilkin- 
son's diagram  is  a 
method  for  spacing  the 
diameter  LS  into  a  giv- 
en number  of  equal 
parts,  and  is  not  a  part 
of  the  problem.  In  the 
figure  given  herewith 
the  diameter  LS    is  spaced  into  n  equal  parts.     Here  n 


Diagi-am  for  Dividing  a  Circle  into  Equal  Parts 
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'I'lie  point  //  is  located  by  describliiK  an  equilateral  triangle 
on  J^-^,  uiukinx  the  lines  />//an(I  SH  eijnal  to  /..S  and  e(|iial  to 
(/.  I'lu'  line  III'M  is  drawn  throuKli  the  second  division  P; 
Ilun  I.M  is  the  desired  »th  part  of  the  whole  circle.  A  varia- 
lion.  i)erliaps  an  iniprov<'meiit,  would  be  to  draw  the  line  DW. 
i:xttMul  II L  and  IIS  to  l>\V.  Space  oil'  the  distance  l>\V  and 
draw  IIMV  through  the  second  space  ('  (new  section).  To 
prove  that  LM  is  in  the  general  case  an  approximation,  wo 
will  compute  its  true  value.  Draw  HON.  OM,  and  MN.  \Vc 
then  have  OJ/iV  :=  LO.W  =: angle  0,  which  is  the  angle  to  be 
computed.     A/.V  =  Oil/  X  cos  e.     ON  =  OM  X  sin  e. 
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From  the  similar  triangles  MXII  and  Poll  we  get  the  propor- 
tion: 

MX       ON  +  HO 


PO  HO 

and  when  the  values  are  substituted  this  becomes  the  'quad- 
ratic equation 
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giving  the  desired  angle. 
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Testing  this  equation  for  various  values  of  n.  we  get, 
forn=:2  sinS^O  0=180  degrees.  Exact 

forre  =  3  sin  9^  14  V^  9=120  degrees.  Exact 

for  re  =  4  sin  9  =  1  9=    90  degrees.  Exact 

forra^S  9=71  degrees,  57  minutes,  20  seconds. 

360 

This  is  2  minutes  40  seconds  too  small,  for =:72  degrees. 

5 
1 

The  error  is  th  of  the  whole  circle  and  is  negligible  for 

8100 

graphical  purposes, 
for  ?i  =  6  sin  9  =  1/2  V  3  9  =  60  degrees.  Exact 

forM  =  7  9=:  51  degrees,  31  minutes,  5  seconds.    Not 

360 

exact,  because  =:  51  degrees  25  minutes,  43  seconds. 

7 
for  n  =  360     sin  9  =  1    degree,    5    minutes,    48    seconds,    but 
360 

=  1  degree. 

360  Geobge  B.  Grant 

Philadelphia,  Pa. 

[Methods  for  dividing  a  circle  into  any  number  of  equal 
parts  have  also  been  received  from  Prof.  W.  L.  Benitz,  Uni- 
versity of  Notre  Dame,  Notre  Dame,  Ind.;  W.  A.  Knight, 
Columbus,  Ohio,  and  Harry  K.  Reinoehl,  Massillon,  Ohio. — 
Editor.) 


MAKING  EMBOSSING  ROLLERS 

In  reaaing  the  article  entitled  "The  Detail  Engineer"  in  the 
May  number  of  Machinery,  I  was  much  impressed  by  the  an- 
swer of  Mr.  Steelworth  when  he  replied  to  the  "old  man"  that 
he  did  not  believe  in  "modern  practice."  In  these  days  when 
special  machines  and  advanced  methods  are  available  for  do- 
ing different  classes  of  work,  the  same  methods  are  not  fol- 
lowed tho.t  were  a  decade  or  so  ago,  and  figuratively  speak- 
ing, what  is  standard  practice  to-day,  is  an  obsolete  method 
to-morrow.  Now  I  will  ask,  "What  is  modern  practice?  Can 
we  follow  it  and  bow  far?"  To  give  an  illustration  of  this,  I 
had  charge  of  a  shop  a  few  years  ago  and  an  order  came  in 
for  a  pair  of  rollers  which  were  to  be  used  for  embo.ssing  strai)s 


for  boxes.  1  had  previously  instrucled  one  of  the  toolmakera 
to  carry  out  my  orders  in  making  these  rollers,  but  when 
he  saw  that  my  method  was  contrary  to  "modern  prllctic(^"  lie 
sought  to  enlighten  me  and  said  that  it  wotild  be  Impractical 
to  make  the  rollers  in  this  way.  He  claimed  that  to  make 
lhes(^  rollers  accurate,  a  universal  milling  macthine  was  re- 
quired, and  it  would  also  require  an  expert  diesinker.  I  came 
to  the  conclusion  that  the  job  was  beyond  his  skill  and  relieved 
him  of  it.  1  may  mention  that  this  man  was  also  a  graduate 
of  the  "nuidern  practice"  school.  After  determining  the  size 
of  the  rollers.  I  bored,  turned  and  keyscated  them.  After  this  I 
coppered  the  faces  of  the  roller,  and  laiil  th(Mn  out  for  an 
equal  number  of  projections.  Then,  with  a  iiarting  tool,  I  re- 
moved the  superfluous  stock  at  A,  leaving  ridges  around  the 
periphery  of  the  roller.  The  superfluous  stock  at  H  was  re- 
moved by  putting  the  roller  on  an  arbor  and  then  placing 
this  on  the  centers  in  a  shaper,  and  planing  out  the  remain- 
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Male  Roll  for  Erabossiug  Box  Strap 

ing  material.  This  left  a  series  of  small  squares  around  the 
periphery  of  the  roller.  The  roller  was  now  put  in  the  vise 
and  each  projection  carefully  filed  around  to  the  line  w-hich 
was  made  with  the  dividers.  After  rounding  all  the  projections 
to  the  marks,  I  filed  them  as  spherically  as  possible.  Then  I 
made  a  female  punch  of  the  exact  shape  required  and 
used  this  for  forming  the  projections  into  a  spherical  shape. 
The  roller  was  then  hardened  in  the  usual  manner.  Tbe  fe- 
male roller  was  laid  out  for  an  equal  number  of  indenta- 
tions to  correspond  to  the  male  roller  and  the  holes  drilled  with 
an  ordinary  twist  drill  and  reamed  to  the  size  required,  which 
would  be  equal  to  diameter  of  the  projections  on  the  male 
roller,  plus  twice  the  thickness  of  the  material.  This  roller 
was  also  hardened  in,  the  usual  manner.  Some  will  probably 
say  that  this  is  not  "modern  practice,"  and  perhaps  it  is  not, 
but  as  one  toolmaker  could  not  make  the  rollers  with  any 
kind  of  practice,  and  as  by  using  this  method  the  rolls 
were  made  in  an  accurate  manner,  which  was  satisfactory  to 
the  customer,  I  would  like  to  know  what  others  have  to 
say  about  "modern  practice."  I  believe  a  better  term  for  this 
would  be  "common  sense  practice."  L.  Rosenthal 

Passaic,  N.  J. 


CALCULATING  THE  WEIGHTS  OP 
STEEL  PLATES 

For  obtaining  the  weights  of  steel  plates,  the  accompanying 
table  may  be  used  to  advantage.    First,  multiply  the  length  of 


Thickness 

Constant 

Thickness 

Constant 

A 

0.0,536 

t\ 

0.158 

i 

0.07 

1 

0.1748 

T6 

0.0874 

s 

0  3091) 

t 

0.1048 

4 

0.3453 

A 

0.122(i 

1 

0.28 

A 

0.14 

the  plate  by  its  breadth,  and  then  the  product  by  the  constant 
given  in  the  table  opposite  the  thickness  of  the  plate. 
Cincinnati,    Ohio.  Frank    W.    Holcomb. 
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SHOP  KINKS 


PRACTICAL  IDEAS  FOR  THE  SHOP  AND  DRAFTING-ROOM 

Contributions  of  kinks,  devices  and  methods  of  doing  work  are  solicited  for 

this  column.    "Write  on  one  side  of  the  paper  only  and 

send   sketches  ^vhen  necessary 

INSERTING  SMALL  SCREWS 
The    illustration    shows    a    method    of   holding   very    small 
screws  ready  for  insertion  in  their  holes,  when  one  finds  it 

clumsy  and  difficult  to  hold 
them  with  the  fingers  and 
manipulate  the  screw-driver. 
Take  a  piece  of  fine  wire 
and  bend  the  end  into  a 
loop  equal  in  diameter  to 
the  body  of  the  screw. 
When  the  latter  is  dropped 
into  the  ring  thus  formed, 
it  will  be  supported  steadily 
so  that  it  can  readily  be 
inserted  into  the  hole.  After 
two  or  three  turns  with  the 
screw-driver,  remove  the 
wire   by   simply   pulling    it. 


which  will  straighten  it  and  free  the  screw. 
Bath,  Eng. 


Fred  Hoknek 


SCRAPER  MADE  FROM   SQUARE  FILE 
For  several  years  I  have  used  a  scraper,  made  from  a  square 
file,  that  has  been  very  serviceable  for  scraping  babbitt  boxes 
in  getting  clearance  for  the  shafts.    I  find  that  I  can  rough 


MiU'hiniry.S.Y. 


scrape  a  box  quicker  with  one  of  these  scrapers  than  with 
any  other  I  have  used,  finishing  up  with  a  smoothing  scraper. 
The  scraper  illustrated  was  made  from  a  %-inch  square  file. 
The  scraping  end  is  li/i  inch  in  diameter  and  %  inch  thick. 
The  size  of  the  end  will  depend,  of  course,  on  the  size  of  file 
used.  J.  T.  Ceomack 


METHOD  OF  LAPPING  PISTON   RINGS  IN  A   LATHE 
The  accompanying  illustration  shows  a  simple  and  effective 
method  of  lapping  piston  rings   and   cylinders  of  small   gas 
engines.    The  piston  rings  are  pinned  in  place,  and  the  crank- 


shaft assembled.  The  piston  is  then  inserted  in  the  cylinder 
and  the  crankshaft  placed  on  the  centers  of  the  lathe,  wooden 
blocks  A  being  used  instead  of  regular  caps  to  hold  the  crank- 
shaft in  place.  A  mixture  of  pulverized  glass  and  lard  oil 
used  as  an  abrasive  gives  very  satisfactory  results. 
Cleveland,  Ohio.  John  W.  Wickerman 


USING  BROKEN  TAP  SHANKS  FOR  HACKSAW  PINS 
The  shanks  of  No.  6  taps  make  excellent  pins  on  which  to 
stretch  hacksaws  either  in  hand  or  power  frames.  Ordinary 
soft  pins  are  generally  used  for  this  purpose,  and  it  is  well 
known  that  they  will  only  stand  up  for  a  few  weeks  when  in 
constant  use.  Tap  shanks  are  to  size,  and  tempered  just 
right,  and  they  out-wear  soft  pins  many  times. 

Middletown,  N.  Y.  Donald  A.  Ha.mpson 


DEPTH  GAGE  FOR  TAILSTOCK  DRILLING 
When  the  tailstock  of  a  small  lathe  is  used  for  feeding  up 
drills,  there  is  no  way  of  gaging  the  depth  to  which  the  drill 
has  penetrated,  unless  the  spindle  happens  to  be  graduated, 
which  is  far  from  usual.  A  kink  which  may  not  be  known 
generally  is  to  use  a  stout  rubber  band  on  the  spindle  as  a 
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gage.  When  the  drill  begins  to  cut,  this  band  should  be 
against  the  face  /;  it  is  then  easy  to  determine  the  amount  of 
feed  by  measuring  the  distance  that  the  band  stands  away 
from  this  face,  as  indicated  in  the  drawing  by  the  dotted  out- 
line. Fred  Horner 
Bath,  Eng. 


CALIPERING  OVER  FLANGES 
When  it  is  necessary  to  gage  the  thickness  of  a  piece  of 
work  which   lies  behind  a  flange,   the  ordinary   calipers   are 
of  no  use,  because  the  dimension  is  lost  as  soon  as  the  cali- 
pers are  opened  for  removal.     The    view  to    the  left  shows 


a  neat  method  of  enabling  the  setting  to  be  repeated.  All 
that  need  be  done  is  to  make  a  fine  prick-punch  mark  on  the 
face  of  each  leg,  and  carefully  measure  the  distance  these  are 
apart  with  the  points  of  a  pair  of  dividers.  After  the  calipers 
are  removed  by  opening  them  until  they  will  clear  the  pro- 
jecting flange,  they  should  be  closed  in  again  until  the  punch 
marks  again  coincide  with  the  divider  setting,  when  the  dis- 
tance between  the  caliper  points  will  equal  the  thickness  of 
the  work.  If  this  is  done  with  care,  very  accurate  results 
may  be  obtained.  The  same  method  is  applicable  to  inside 
calipers  when  taking  the  size  of  chambered  recesses,  etc.  The 
caliper  setting  is  changed  (as  shown  by  the  dotted  lines  in 
the  right-hand  view)  to  get  them  out  of  the  narrowed  hole, 
and  then  they  are  again  opened  until  the  punch  marks  are 
the  correct  distance  apart.  Fred  Horner 

Bath,  Eng. 
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FACING   A   DIE   BLANK   IN  THE   LATHE 

In  a  small  shop  whero  a  shaper  was  not  available,  tho  fol- 

lowing     niethoU     was     used     for 

facing  the  die  blank:  The  die 
blank  A  was  centered  and  placed 
on  the  faceplate  B  of  the  lathe. 
The  tailstock  center  was  then 
located  in  the  center  and  a  bolt 
C  clamped  in  position  against 
one  edge,  acting  as  a  driver. 
While  this  method  is  not  up-to- 
date,  It  appeared  to  me  as  be- 
ing Ingenious. 


Ij.   Kosentiiai. 


Passaic.  N.  J. 


COMPASS  KEY 

The  sketch  shows  the  novel  use  made  of  a  broken  knife 
blade,  by  filing  the  end  of  the  broken  blade  to  the  shape 
shown,   and   using  it  as  a  compass   key.     In   sets   of   instru- 
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ments  containing  compasses  with  the  style  of  joint  shown,  a 
separate  key  is  usually  provided,  but  the  latter  is  small  and 
inconvenient  to  use,  and  is  often  lost  from  the  set  in  a  little 
while.  I  keep  the  other  blade  of  this  knife  sharpened  to  a 
razor  edge  for  erasing.  Designee 


USING  A   CARPENTER'S  BRACE  FOR  TAPPING 
A  convenient  method  of  tapping  a  hole  in  a  position  where 
an  ordinary  tapping  wrench  could  not  be  used  on  account  of 

the  location  of  the  hole,  is 
shown  in  the  accompanying 
illustration,  the  hole  being 
in  the  hub  of  a  pulley  in 
front  of  a  spoke.  A  monkey 
wrench  could  have  been 
used  for  the  purpose,  but 
would  have  been  awkward. 
As  it  was,  the  mechanic 
used  an  ordinary  carpen- 
ter's ratchet  brace  for  hold- 
ing the  tap.  With  the  right- 
hand  ratchet  he  tapped  the 
hole,  and  with  the  left-hand 
ratchet  withdrew  the  tap. 
This  method  was,  of  course, 
much  more  rapid  than 
using  a  wrench,  and  also 
enabled  the  mechanic  to 
push  on  the  tap  while  tap- 
ping and  pull  on  it  while  withdrawing.  H.  Prime  Kieffer. 
New  York  City. 


METHOD  OF  SPOTTING  FOR  PILOT  SET-SCREWS 
We  had  some  cast-iron  gears  to  be  located  on  a  machine 
spindle  and  held  in  place  by  a  pilot  set-screw  shown  at  A. 
The  spindle  was  made  from  tough  steel,  and  it  was  necessary 
to  drill  the  hole  for  the  pilot  screw  with  a  motor  drill.  We 
tried  to  spot  the  spindle  with  a  tapping  size  drill,  the  result 
being  that  by  the  time  the  hole  was  deep  enough  in  the  spin- 
dle, the  drill  had  cut  away  part  of  the  threads  in  the  gear. 
We  also  tried  spotting  the  spindle  with  a  center  punch  which 
was  made  the  size  of  the  tapping  drill,  but  this  also  gave  poor 
results.     The  screw  shown  at  H  was  then  made  with  a  %-inch 


hole   drilled    through    the   center   and    hardened.     This   screw 
was  then  screwed  into  the  tapped  hole  in  the  gear  and  used 
as  a  jig.     After  drilling  the  \U  inch 
hole,  the  screw  B  was  removed  and 
the   hole  enlarged   with   the  tapping 
size   drill,   without  lenioving  any   of 
the    thread.      After    the    screw    was 
made  it  was  found  to  be  useful  for 
oth(>r    jobs    where    i)ilot    set-screws 
were   used   for   holding  handles,   fac- 
ing cutters,  gears,  etc.     It   was   use- 
ful, not  only  as  a  jig,  but  also  as  a 
clamp  for  holding  the  parts  in  posi- 
tion  while  spotting.  A.  Nielsen 
Cleveland,  Ohio. 


HOME-MADE   SECTION  LINER 

I  recently  visited  a  shop  where  several  of  the  draftsmen 
were  supplied  with  the  home-made  section  liner  shown  in  the 
accompanying  engraving.  This  instrument  is  easily  and 
cheaply  made,  as  it  consists  of  only  three  pieces.  All  the 
parts  are  made  of  cold-rolled  steel,  and  are  casehardened. 
The  casehardening  is  not  essential  but  will  add  to  the  life  of 
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the  instrument.  The  bar  A  is  shaped  to  fit  the  sliding  block 
B.  which  is  clamped  in  position  by  the  small  screw  C.  In 
operation,  the  instrument  and  the  triangle  are  alternately 
moved  along  the  edge  of  the  T-square,  the  spacing  having  been 
adjusted  by  clamping  the  block  B  in  the  desired  position.  The 
end  of  the  bar  A  should  be  burred  slightly,  to  prevent  the 
block  from  sliding  off.  A  projecting  pin  instead  of  the  knurl- 
ing on  the  bar,  may  be  preferred  by  some  as  a  means  of  mov- 
ing it  along.  Designer 


HAND   PROTECTOR  FOR  VISE  HANDLES 

In  the  March  issue  of  M.^chinert,  Mr.  A.  G.  Johnson  shows 

a  device  for  protecting  the  hand  from  a  falling  vise  handle. 

His   device   consisted   of  a   piece   of  rubber   which   is   placed 

under   each   ball.     The   accompanying   illustration   shows   an- 


o 
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other  device  which  is  used  for  this  purpose.  A  spring  A  in- 
serted in  the  head  of  the  vise  screw  presses  against  plunger  B, 
preventing  the  handle  from  falling.  A.  Nielsen 

Cleveland,  Ohio. 


CLAMPING  STRAP  FOR  JIGS 
For  holding  one  or  more  pieces  in  a  vise  or  jig  where  an 
even  pressure  throughout  the  entire  length  is  sought,  the  con- 
cave strap  has  proved  effective.  A  word  of  explanation  will 
suffice  for  those  unfamiliar  with  it.  The  strap  is  bent  so  as 
to  have  a  uniform  curve  throughout,  and  is  placed  with  tho 
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convex  side  next  to  the  work.  Then  when  the  bolts  on  the 
ends  are  tightened,  holding  the  strap  down  its  entire  length, 
the  parts  in  the  center  of  the  jig  are  held  as  securely  as  the 
ones  at  the  end,  which  is  not  the  case  when  a  straight  strap 
is  used.  Planing  one  side  of  a  cold-rolled  sheet-steel  strap 
will  give  it  about  the  proper  curve.  For  example,  a  piece 
%  by  11/4  by  S  inches  long  planed  down  to  %  by  1  inch  will 
spring  about  Vs  inch,  which  is  usually  a  good  average  deflec- 
tion. Donald  A.  Hampson 
Middletown,  N.  Y. 


DIAMOND   TOOL  HOLDER  FOR  THE   BENCH   LATHE 

A  diamond  tool  holder  for  use  in  a  bench  lathe  is  shown  in 
Fig.  1.  This  holder  is  attached  to  the  tailstock  and  is  very 
convenient  for  the  reason  that  it  enables  the  operator  to  dress 
the  wheel  without  moving  the  slide  rest  when  the  latter  is  set 
to  a  position.     The  surface  of  the  emery  wheel  is  dressed  flat 


and  parallel  by  turning  the  handle  of  the  tailstock  back  and 
forth.  Another  very  handy  diamond  tool  holder  is  shown  in 
Fig.  2.  This  holder  is  held  between  the  centers  of  the  lathe, 
and  the  diamond  tool  is  held  stationary  by  placing  its  handle 
on  a  rest.  The  emery  wheel  is  trued  by  moving  the  slide  rest 
to  and  fro.  The  diamond  tools  are  held  in  each  of  these  hold- 
ers by  tightening  the  knurled  screws  shown.  A.  L.  Monrad 
East  Hartford,  Conn. 


CLAMPING   TEMPLET  TO   DIE  BLANK 

Having  recently  seen  in  Machinery  and  other  mechanical 
papers  clamps  made  especially  for  holding  templets  on  the 
face  of  die  blanks  while  scribing  the  outline,  the  accompany- 
ing engraving  is  submitted  showing  the  manner  in  which  the 
ordinary  tool-maker's  clamp  may  be  used  for  this  purpose. 
The  engraving  is  self-explanatory:  One  of  the  jaws  of  the 
clamp  is  reversed  and  a  piece  of  wood  or  metal  is  used  for 


COVER  FOR  DRAWING-BOARDS 
The  device  illustrated  herewith  is  a  simple  and  Inexpensive 
arrangement    for    protecting    drawing-boards    from    dust   and 
dirt.    Black  oilcloth  mounted  on  an  ordinary  shade  roller  and 
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hangers  on  the  back  of  the  board,  are  used  as  shown.  The 
blocks  for  supporting  the  fixtures  should  be  arranged  so  as  to 
bring  the  top  of  the  roller  slightly  below  the  level  of  the 
back  of  the  board,  to  keep  dust  from  entering  at  the  back. 
The  roller  should  also  project  far  enough  from  the  back  edge 
to  clear  whatever  kind  of  parallel  attachments  are  used  in 
connection  with  the  board. 

The  cover  can  be  drawn  down  and  rolled  up  like  an  ordi- 
nary window  shade,  and  makes  a  very  efiBcient  and  satisfac- 
tory covering.  Designer 


TOOL-ROOM   CASE   FOR  GEAR  CUTTERS 

A  simple  form  of  case  or  cabinet  for  gear  cutters  is  illus- 
trated herewith.  It  is  specially  constructed  in  its  interior  so 
that  each  cutter  may  be  kept  in  an  individual  place.  The  in- 
terior is  divided  into  compartments  by  slides  A,  which  have 
rows  of  hooks  C  on  each  side,  upon  which  the  cutters  are 
hung.  Each  slide  is  provided  with  a  handle  B  so  that  it  may 
easily  be  withdrawn  from  the  case  when  a  cutter  is  to  be  re- 
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moved.  Blocks  D„  attached  to  the  rear  of  each  slide,  make  it 
impossible  to  pull  the  slides  entirely  out,  as  they  strike  against 
the  blocks  D  attached  to  the  case.  The  number  of  hooks 
should,  of  course,  be  determined  by  the  size  of  the  cutters. 
The  advantages  of  using  a  case  of  this  kind  are  as  follows: 
The  cutters  can  always  be  easily  found  when  wanted;  they  are 
kept  in  good  condition;  the  case  is  good  for  the  tool  check 
system;  and  last,  but  not  least,  the  cutters  are  in  an  orderly 
condition.  L.  H.  Georger 

Buffalo,  N.  Y. 


blocking  up  the  outer  end.  The  chief  advantage  of  this  little 
"kink"  is  that  it  does  not  necessitate  the  expense  or  trouble 
of  adding  an  extra  tool  to  the  kit,  as  the  clamp  shown  is  a  tool 
that  every  diemaker  has.  Rot  Plaisted 

New  York  City. 


It  is  stated  in  the  Brass  World  that  plaster  of  Paris  will 
harden  rapidly  if  0.25  per  cent  of  sodium  bisulphate  is  added 
to  it.  The  sodium  bisulphate  should  be  dissolved  in  the 
water  used  for  making  the  plaster.  The  strength  of  the  hard- 
ened mass  is  also  stated  to  be  increased  nearly  three  times. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOR  USEFUL  MIXTURES. 

Thla  page  t«  Intnnctttd  to  be  need  only  for  the  publication  of  such  ahop  re- 
ceipts &a  the  contrlbutora  know  tVom  experience  to  be  practicable.  Reoetpta 
are  aoMclted  on  the  condition  that  the  contributors  personally  know  that  thay 
are  reliable.  The  lUct  that  a  receipt  la  old  and  suppoaedly  well-known  does  Dot 
bar  It,  provided  It  bna  not  already  appeared  here. 

SOLUTION  FOR  CLEARING   BLUEPRINTS 

Dissolve  enouRli  bicliroiiiate  of  potasli  in  water  to  color  the 
water  a  deep  orange — or  ahout  one  tablesponnfiii  to  elglit 
gallons  of  \vatt>r.  Wasli  tho  blueprints  in  clear  water  be- 
fore and  after  using  the  solution.  E.  Ray  Cuoft. 

Chambersburg,  Pa. 


REMOVING  RUST  FROM   STEEL 

A  good  method  for  removing  rust  from  steel  is  to  first  rub 
the  object  with  sweet  oil,  and  then  after  a  day  or  two,  rub  it 
with  finely  powdered  unslacked  lime  until  the  rust  disappears. 
Then  give  it  again  a  coating  of  oil  with  a  woolen  cloth,  and 
put  it  in  a  dry  place.  E.  W.  Norton. 


ANNEALING  STEEL  HAVING   HARD  AND   SOFT   SPOTS 

To  anneal  steel  having  hard  and  soft  spots,  remove  the 
scale,  and  heat  slowly  and  evenly  to  a  little  above  a  dark 
red.  Immerse  in  fresh  water  until  almost  cool.  Heat  imme- 
diately to  a  dark  red  and  anneal  in  the  usual  way. 

C.  F.  Emerson. 


PORTLAND-TAR  CEMENT 

A  valuable  cement  used  in  marine  practice  and  other  places 
where  elasticity  is  desirable,  is  made  by  mixing  Portland 
cement  in  gas  tar  until  the  consistency  is  that  of  stiff  putty. 
It  must  be  applied  immediately  as  it  hardens  quickly.  It  is 
not  affected  by  water  and  never  becomes  brittle,  a  fact  that 
makes  it  very  valuable  around  the  tailshafts  of  steamers  or 
wherever  there  is  much  vibration.  A.  L.  Graffam. 

Fairfield,  Me. 


CLEANING  FLUID  FOR  FINE  FABRICS 

This  cleaning  fluid  may  not  be  of  much  use  in  the  shop, 
but  if  some  machinist  should  get  the  machine  shop  grime  on 
his  "Sunday-go-to-meeting"  trousers,  he  will  find  it  useful 
for  cleaning  out  the  spots;  it  works  like  magic:  Sulphuric 
ether,  three  drams;  alcohol,  six  drams;  chloroform,  three 
drams;  gasoline,  one  quart.  The  mixture  can  be  used  safely 
for  cleaning  the  most  delicate  fabrics,  but  being  highly  in- 
flammable, it  must  be  used  with  caution  around  fires  and 
open   lights.  M.   E.   Canek. 


REMOVING  THE  COLOR  DUE  TO  THE  HARDENING 
If  a  punch,  reamer  or  other  tool  is  to  be  hardened,  and  the 
color  resulting  from  that  process  is  undesirable.  It  may  be 
removed  by  the  following  simple  method:  After  the  part  Is 
hardened,  dip  it  into  a  glass  filled  with  muriatic  acid  and  allow 
it  to  remain  for  five  seconds;  then  plunge  it  into  a  pail  of 
water.  In  this  way  the  polish  of  the  steel  will  return  and 
the  temper  will  not  be  affected.  This  method  is  much  quicker 
than  obtaining  a  polish  by   the  use  of  emery  cloth. 

Buffalo,   N.  Y.  John  C.   Monrad. 


ELECTRICIANS'  METHOD  OF  SOLDERING 
A  method  of  soldering  that  I  noticed  electricians  using  in 
soldering  wire  is  as  follows:  The  solder  is  melted  in  a  pot 
and  then  poured  over  the  joints  to  be  soldered,  by  means  of  a 
small  dip  ladle.  Then  acid,  paste  or  stick  flux  is  applied,  and 
the  solder  again  applied.  This  makes  a  good  joint.  The  solder 
which  drops  from  the  joint  is  caught  by  a  second  ladle,  or 
in  the  solder  pot.  In  some  cases,  when  possible,  the  piece  is 
dipped  into  the  pot,  the  flux  applied  and  the  work  again 
dipped.  It  is  important  In  both  cases  to  give  the  piece  a 
sharp  tap  after  the  second  application,  to  knock  off  any  sur- 
plus solder.  Hehman  Jonson 
New  York  City. 


effect  on  casehardened  articles,  but  one  of  the  simplest  and 
most  effective  methods  is  in  use  in  the  factory  of  the  Thos. 
B.  Jeffery  Co.,  Kenosha,  Wisconsin.  Here  the  usual  cooling 
tank  and  screen  for  catching  the  work  are  in  use,  but  in 
addition,  an  air  pipe  Is  run  into  the  bottom  of  the  tank  in 
such  a  way  that  when  the  air  is  turned  on  the  water  is 
fllled  with  air  bubbles  and  is  violently  agitated.  The  result 
of  these  air  bubbles  striking  the  cyanide-coated  articles  dur- 
ing the  cooling  process,  is  some  of  the  prettiest  mottled  work 
imaginable.  B.  V. 


RECEIPT  FOR  MAKING  WAX  TAPERS  FOR  CORES 
Take  equal  parts  of  beeswax  and  powdered  rosin.  Melt 
the  wax,  sprinkle  in  the  powdered  rosin,  and  stir  until  well 
mixed.  If  beeswax  cannot  be  obtained,  use  paralflne.  This 
composition  does  not  soften  the  core  as  does  the  ordinary 
paraffine  taper,  because  the  rosin  goes  into  the  core  when  it  is 
baked  and  hardens  it.  If  parafline  is  used,  it  is  better  tc 
make  the  tapers  by  dipping  cotton  wicking  into  the  melted 
composition,  as  the  paraffine  makes  it  rather  brittle.  When 
beeswax  is  used,  the  wicking  is  not  necessary,  and  the  tapers 
can  be  formed  in  the  same  manner  as  that  employed  by  pat- 
tern-makers  in  forming  beeswax  fillets. 

Aurora,  111.  JoitN'B.  Spekrt. 


CEMENT  NOT  AFFECTED  BY  ALCOHOL 
Gold  Size  is  valuable  as  a  cement  for  setting  together  parts 
of  vessels  containing  alcohol,  for  it  is  not  affected  by  alcohol 
as  are  some  other  good  cements.  It  has  been  used  for  setting 
the  glass  covers  of  circular  levels,  the  glass  afterwards  being 
burred  over  in  the  brass  shell  so  that  it  is  securely  held 
mechanically.  Ordinary  painters'  size  is  used,  w-hich  may  be 
prepared  as  follows:  Boil  raw  oil  in  a  pan  until  it  smokes; 
then  sot  it  on  fire  and  let  it  burn  for  a  few  moments.  Cover 
the  pan  to  extinguish  the  biaze  and  pour  while  warm  into 
a  receptacle  containing  red  lead  and  litharge  in  the  proportion 
of  one  ounce  of  each  to  a  quart  of  oil.  Keep  at  a  temperature 
of  70  degrees  for  ten  days  and  agitate  once  a  day. 

M.  E.  Canek. 


TO  MIX  LAMPBLACK  AND  SHELLAC 
Mixing  lampblack  and  shellac  is  not  so  simple  a  matter  as 
it  appears,  as  many  an  amateur  and  novice  has  found  out. 
The  tendency  is  to  form  lumps  when  the  two  are  mixed,  by 
throwing  or  even  sifting  the  former  into  the  latter.  The 
lumps  of  course  can  be  reduced  and  an  intimate  mixture  ob- 
tained by  considerable  patience  with  a  paddle  or  pestle.  The 
whole  difficulty  is  easily  avoided  if  the  lampblack  is  first  wet 
with  alcohol  and  thoroughly  woriied  down  into  a  soft  paste 
with  a  paddle  or  spatula.  The  black  paste  is  then  added  to 
the  shellac  and  mixed  uniformly  by  stirring.  The  result  is 
a  smooth  flowing  and  working  shellac.  Other  pigments  can 
be  treated  in  the  same  way.  O.  M.  B. 


MOTTLED   CASEHARDENED   ARTICLES 
There  are  several  ways  of  obtaining  the  beautiful  mottled 


ANTIQUE  BRASS  FINISH  SHOP  RECEIPT 
It  is  comparatively  easy  to  gel  a  nice  antique  finish  on 
copper  or  copper-plated  articles,  but  the  treatment  of  brass 
is  more  difficult.  Most  of  the  processes  used  do  not  give  a 
nice,  clear  black,  but  instead,  a  dull  or  grayish  black  coating. 
When  visitin,'?  the  shop  of  the  Puritan  Mfg.  Co.,  De- 
catur, 111.,  I  noticed  the  beautiful  jet  black  of  the  brass 
articles  made  up  with  the  antique  finish,  and  upon  expressing 
my  curiosity  as  to  how  it  was  obtained,  was  offered  the  form- 
ula. The  articles  are  first  dipped  into  a  strong,  hot  solution 
of  potash,  and  then  well  rinsed  in  water;  they  are  then  im- 
niPised  in  a  mixture  of  one  part  sulphuric  and  two  parts 
nitric  acid,  and  instantly  rinsed  in  clear,  cold  water.  Next 
they  are  placed  in  a  bath  consisting  of  two  ounces  acetate 
of  lead  and  one  ounce  hyposulphite  of  soda  to  each  gallon  of 
water  in  the  tank.  This  solution  must  be  almost  boiling 
when  used.  The  brass  is  moved  around  in  this  until  the  de- 
sired black  is  obtained,  then  rinsed  and  dried.  When  dry  and 
cool  spot  on  a  rag  wheel.  If  the  brass  doesn't  turn  black 
enough  in  the  above  solution,  add  the  least  bit  more  lead. 
Cincinnati,  Ohio.  Ethan  ViAi.t, 
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HOW  AND  WHY 


A  DEPARTMENT  INTENDED   TO   CONTAIN  CORRECT  AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST 

Olve  details  and  name  and  address.     The  latter  are  for  our  ovm   convenlenca 
and  will  not  be  published 

HO"W  TO   MAKE   GEAR  CUTTERS   FOR  JOBBING  SHOPS 

R.  G.  D. — I  would  like  some  information  on  how  to  produce 
a  moderately  accurate  tooth  profile,  so  as  to  be  able  to  make 
gear  cutters  for  spur  and  bevel  gears.  Being  located  in  New 
Zealand  where  the  volume  of  gear  repair  work  is  not  great,  I 
am  unable  to  afford  a  full  set  of  cutters  which  would  enable 
me  to  replace  any  broken  gear.  We  often  have  to  make 
cutters  to  suit  the  case  in  hand.  The  usual  job  is  to  cut 
a  gear  to  take  the  place  of  a  broken  sample.  We  generally 
manage  to  find  some  portion  of  the  broken  gear  so  little  worn 
that  we  can  make  a  cutter  to  fit.  We  have  cut  several  bevel 
gears  on  these  lines,  but  the  shape  of  the  cutter  has  always 
been  a  troublesome  matter  to  obtain.  When  we  run  short  of 
cutter  blanks  we  have  to  cut  up  a  sledge-hammer,  being  so 
far  away  from  the  world's  markets,  and,  as  we  seldom  have  to 
cut  more  than  a  couple  of  gears  with  the  same  cutter,  it  does 
not  pay  to  expend  a  great  deal  on  special  cutters.  By  care- 
fully hardening  the  cutters  made  from  a  sledge-hammer  they 
last  all  right.  Any  information  that  will  help  us  out  will  be 
appreciated. 

A. — The  case  is  submitted  to  the  readers  for  suggestions. 


USE  OF  SUB-PRESS  DIES  ON  THICK  STOCK 

D.  V.  Co. — We  would  like  to  know  if  a  sub-press  die  can  be 
used  successfully  on  cold-rolled  steel  stock  of  thicknesses  up 
to  7/32  inch? 

Ans^yered  by  Frank  E.  Shailor,  Detroit,  Mich. 

A. — I  have  seen  and  made  sub-press  dies  for  punching  stock 
heavier  than  7/32  inch.  One  feature  that  aids  greatly  in 
stripping  heavy  stock  is  making  the  punches  a  loose  fit  in  the 
dies.  To  obtain  the  proper  clearance  for  the  punch  in  the  die 
for  all  thicknesses  of  stock,  six  per  cent  of  the  stock  thick- 
ness is  allowed  for  difference  of  the  punch  and  die  diameters. 
Therefore,  on  7/32  inch  stock  the  punch  would  be  0.012  inch 
smaller  than  the  die.  When  the  punch  pierces  the  stock,  the 
diameter  of  the  hole  is  the  mean  between  the  diameter  of  the 
punch  and  the  diameter  of  the  die.  It  will  be  seen  from  this 
that  the  stripping  pressure  required  actually  decreases  as  the 
stock  increases.  The  hole  punched  in  the  stock  is  cone- 
shaped,  the  top  diameter  being  that  of  the  punch  and  the  bot- 
tom diameter  that  of  the  die.  On  account  of  this  defect  it  is 
not  considered  of  much  benefit  to  use  sub-press  construction 
on  heavy  work  except  to  aid  in  setting  up  in  the  press.  If 
the  punch  were  made  to  fit  the  die  on  this  thickness  of  stock, 
the  conditions  would  have  to  be  exactly  right;  that  is,  the 
stock  would  have  to  be  absolutely  fiat,  and  the  stripper  abso- 
lutely parallel  with  the  face  of  the  die  in  order  to  prevent 
cramping  on  the  punches  and  breaking  them. 


POWER  REQUIRED  FOR  BENDING   SHEET   STEEL 
AND    IRON 

W.  J.  D. — Is  there  any  formula  for  the  force  required  to 
bend  sheet  steel  to  a  right  angle?  Assume  for  example,  that 
the  sheet  is  one-half  inch  thick  and  60  inches  wide,  and  that 
the  force  is  applied  13Vn  inches  from  the  fulcrum  or  center 
of  the  bend.  What  would  be  the  difference  between  the  force 
required  for  bending  sheet  steel  and  sheet  iron? 

A. — Referring  to  the  accompanying  engraving,  if  we  assume 
that  the  sheet  to  be  bent  is  rigidly  held  on  each  side  of  the 
place  where  the  bend  is  required,  the  force  required  for  bend- 
ing would  be  the  force  necessary  to  produce  a  bending  mo- 
ment which  would  produce  a  stress  in  the  sheet  steel  which 
would  somewhat  exceed  the  elastic  limit. 

If  P:=  force  required  for  bending,  in  pounds, 
t  =  thickness  of  sheet  to  be  bent,  in  inches, 
b  =  width  of  sheet  to  be  bent,  in  inches, 
i  =  distance  between  the  application  of  the  power  and 

the  center  of  the  bend,  in  inches, 
iS^  stress  slightly  in  excess  of  the  elastic  limit  of  the 
material,  in  pounds  per  square  inch, 
then: 

Sbt' 
P  = 

ei 

For   steel   plate   we   may   assume    S   ^   35,000   pounds   per 


square  inch  and  for  iron  plate,  28,000  pounds  per  square  inch. 
Inserting  the  given  values  in  the  formula  we  find  for  sheet 
steel: 

35,000  X  60  X  {Vz)' 

—  =  6480  pounds. 


P  =  - 


6  X  ISVa 


and  for  sheet  iron: 

28,000  X  60  X  (%)  = 


:  5185  pounds. 


6  X  131/2 

The  values  of  S  will  vary  considerably  for  various  grades 
of  steel  and  iron,  and  also  with  the  condition  of  the  steel.     If 


"Tf      Vlate 
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unannealed  the  value  will  be  higher  than  if  annealed.  This 
uncertainty  makes  calculations  of  this  kind  only  approximate- 
ly correct,  and  ample  latitude  must  be  given  in  designing  ma- 
chinery for  bending  to  provide  sufficient  power  for  all  condi- 
tions. 


CALCULATING  ANGLE  OF  HELICAL  GEAR  FROM  SAMPLE 

0.  P.  W. — There  is  one  point  I  do  not  find  explained  in 
books  on  spiral  gearing  that  I  am  anxious  to  find  out  about. 
How  can  you  figure  out  the  helix  angle  or  tooth  angle,  when 
you  have  to  make  a  new  gear  like  a  sample,  as  is  often  the 
case  in  Jobbing  and  repair  work,  etc.?  It  is  assumed  that  no 
drawing  is  furnished. 

A. — To  calculate  the  helix  angle  of  a  helical  gear  already  cut, 
we  will  have  to  know  the  following  dimensions.     See  the  ac- 
companying diagram: 
W  =  width  of  face, 

A  =  advance  of  tooth  in  width  of  face, 
0  ^outside  diameter, 
D  =  pitch  diameter. 
All  of  these  measurements  are  taken  directly  from  the  sample. 


DEVELOPED 
PITCH  SURFACE^ 


TAN    ii=^ 

X  =  '^    (  IN  DEGREES  ) 
ISO 


,  PITCH  CIRCLE 


^achiiiery.N.T. 


except  that  for  the  pitch  diameter.     This  is  obtained  from  the 
normal  diametral  i^itch,  or  pitch  of  the  cutter  used,  as  follows: 

2 
D  =  0 

Pii 

We  have  first  to  calculate  the  distance  on  the  pitch  diameter 
which  the  tooth  advances  on  the  helix  in  the  width  of  face. 
This  is  marked  X  on  the  diagram,  and  is  measured  on  the  cir- 
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do  as  shown.  To  find  this,  we  first  find  angle  8  by  the  follow- 
ing I'aU'ulatiou: 

ADA 

Tangent  5  =:  —  -~  —  -^  ~ 

2  2  7) 

A'  can  evidently  be  fonnd  by  proportion,  as  Collows: 

X 

—  :  W>  :  :  3  :  3G0  dog. 
2 

in  which,  of  course.  ttD  is  the  pitch  circnniference  or  3.14  IG/). 
This  proportion  may  be  siniplilied  to  the  following  expres- 
sion: 

X  = 

180 

In  this,  of  course,  5  stands  for  the  number  of  degrees  in  the 
angle.  If  the  calculation  brings  this  to  an  odd  number  of 
degrees  and  minutes,  the  minutes  should  be  reduced  to  deci- 
mal degrees;  thus,  15°  45'  would  become  15.75°. 

Having  thus  found  the  advance  on  the  pitch  circle  that  the 
helix  makes  on  the  width  of  face  of  the  gear,  we  can  easily 
get  the  helical  angle  as  shown  in  the  development  of  the  dia- 
gram. This  development  is,  of  course,  a  section  of  the  sur- 
face of  the  pitch  cylinder  laid  out  flat  on  a  drawing-board. 

X 

Tangent  a  ^  — 
W 

The  process  we  have  given  here  is  the  exact  one  applicable 
to  gears  of  any  helix  angle.  For  cases  where  the  angle  is 
comparatively  slight,  as  in  your  case,  it  might  be  safe  enough 
to  find  X  approximately  from  A  by  the  proportion: 

AD 

X  :  A  : :  Z>  :  0  or  X  = . 

0 

This,  of  course,  is  not  quite  correct,  as  X  is  measured  on  the 
straight  line. 


DON'TS  FOR  THE  PREVENTION  OF  ACCIDENTS 
IN  THE  MACHINE  SHOP 

By  H.  P.  WENTWORTH- 

Don't  wear  loose  fitting  garments. 

Don't    forget  to  roll  up  your  sleeves. 

Don't  wear  jewelry  on  your  hands  while  in  the  shop. 

Don't  oil  or  clean  a  machine  while  it  is  in  motion. 

Don't  attempt  to  look  about  you  while  busy  at  a  machine — 
attend  strictly  to  business. 

Don't  neglect  to  replace  gear  guards  after  removing  them 
for  cleaning,  repairs  or  other  purposes. 

Don't  (while  at  work  on  a  stamping  press)  forget  to  re- 
move your  foot  from  the  treadle  while  putting  in  or  removing 
work  from  the  dies. 

Don't  put  your  fingers  in  the  dies  to  remove  work;  use  a 
stick  or  the  implement  furnished  for  that  purpose. 

Don't  set  up  or  take  down  a  job  in  the  press  until  you  have 
thrown  off  the  belt. 

Don't  throw  off  the  belt  with  your  hand — use  a  stick. 

Don't  fail  to  see  if  the  spring  on  the  treadle  is  in  working 
order  before  you  start;  it  should  withdraw  the  treadle  imme- 
diately, allowing  the  machine  to  trip  but  once. 

Don't  use  a  weak  or  shaky  stool  or  bench  while  working  at 
a  stamping  press. 

Don't  allow  scrap  or  stampings  to  collect  on  the  floor. 

Don't  drill  a  piece  of  work  until  you  are  sure  it  is  securely 
held. 

Don't  fail  to  withdraw  the  milling  machine  table  far  enough 
when  removing  work,  to  prevent  the  hands  or  clothing  from 
coming  in  contact  with  the  cutter. 

Don't  use  a  flle  without  a  handle,  especially  in  a  lathe. 

Don't  leave  a  chuck  wrench  standing  in  a  chuck;  always 
remove  it.  • 

Don't  touch  or  jostle  a  fellow  while  he  is  working  on  an 
emery  wheel  if  you  can  prevent  it. 

Don't  forget  to  use  the  wheel  with  care  as  it  does  not  take 
a  very  strenuous  blow  to  cause  it  to  break;  espc^cially  a  small 
one. 


Don't  try  to  stop  an  emery  wheel  with  your  Angers. 

Don't  try  to  talk  and  work  at  the  same  time;  you  cannot 
do  two  things  at  once  and  do  them  well. 

Don't  strike  matches  and  throw  them  carelessly  from  you; 
bo  sure  they  are  out. 

Don't  fail  to  report  if  any  part  of  your  machine  is  out  of 
working  order.  "An  ounce  of  prevention  is  worth  a  pound  of 
cure." 

♦     *     * 

TAPER  TURNING  ATTACHMENT 

By  WILLIAM  Z.  BEAN 

The  accompanying  illustration  shows  an  interesting  attach- 
ment for  taper  turning,  which  can  be  used  both  for  internal 
and  external  work.  This  attachment  is  provided  with  a 
tongue  A  which  is  located  in  the  T-slot  of  the  lathe,  and  is 
held  by  two  capsciews,  which  are  screwed  into  two  nuts 
placed  in  the  T-slot.  The  desired  angle  is  obtained  by  ro- 
tating the  handle  C,  thus  moving  the  part  B  on  which  the 
angular  graduations  are  laid  out  in  either  direction.  When 
the  desired  angle  has  been  obtained,  the  part  B  is  securely 
held  by  wing-nut  D.  Slots  a  are  provided  so  that  the  cutting 
tool  may  be  adjusted  vertically  to  accommodate  any  swing  of 
lathe,  the  capscrews  6  being  used  for  holding  the  movable 
part  in  the  desired  position.  The  handle  H  operates  the 
spindle  G  shown  protruding  from  each  end  of  the  sleeve  F. 


Taper  Turning  Attachment  for  Internal  and  External  Work 

In  one  end  of  the  spindle  G  is  ohown  a  cutting  tool  c  which  is 
made  from  5/16  Crescent  steel.  Small  holes  d  are  provided 
in  each  end  of  the  spindle  G  for  holding  these  tools.  A  small 
tool  suitable  for  internal  work  can  be  inserted  in  hole  e, 
which  permits  this  fixture  to  bore  deep  holes  which  are  smal- 
ler in  diameter  than  the  spindle  G.  The  hole  E  is  used  for 
securing  another  attachment  which  is  not  shown,  whereby 
balls  may  be  turned  or  castings  cupped  out  to  a  given  radius; 
but  to  apply  this  attachment  it  is  necessary  to  remove  the 
sleeve  F  containing  spindle  G  and  its  operating  handle  H, 
when  the  other  attachment  can  be  secured  in  its  place.  The 
fact  that  this  is  a  portable  attachment  permits  it  to  be  readily 
applied  to  the  milling  machine  by  securing  the  tongue  A  in 
the  milling  machine  vise,  whereby  collets,  convex  cutters, 
bevel  gears  and  work  of  a  similar  character  may  be  turned, 
by  securing  them  in  a  suitable  fixture  held  on  the  nose  of  the 
spindle. 

An  account  of  the  industrial  operations  of  the  .lapanese  gov- 
ernment Is  published  in  the  London  and  China  Telegraph,  and 
contains  some  matter  of  interest.  During  the  past  year  the 
government's  steel  works  produced  20,000  tons  of  steel  plate 
and  25.000  tons  of  rails,  besides  about  55,000  tons  of  steel 
bars  and  structural  material  of  various  kinds.  According  to 
financial  reports,  the  net  profits  arising  from  the  .lapanese 
Government's  industrial  enterprises  for  the  year  ending 
Marcli.  1909,  amounted  to  nearly  $31,000,000.  the  greater  part 
of  which  accrued  from  the  tobacco  and  salt  monopolies. 


•  .VddrPBs  :     :!.S7  Wnrrcn  St.,  Newark,  N.  .7. 


'  .\(l(liv.ss  :     West   Mi'dforil,  Mnss. 
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AEROPLANE  FLIGHTS -ALBANY  TO  NE'W 
YORK-NEW  YORK  TO  PHILA.  AND  RETURN 

Glenn  H.  Curtiss,  the  well-known  aviator,  made  a  remarkable 
aeroplane  flight  Jlay  29,  when  he  flew  from  Albany  to  New 
York,  for  which  feat  he  received  a  prize  of  $10,000  from  the 
New  York  Wo}-ld.  Two  stops  were  made  during  the  flight, 
one  for  gasoline  at  a  point  near  Poughkeepsie  and  a  second 
at  214th  St.,  New  York  City,  for  obtaining  a  supply  of  oil. 
The  entire  distance  from  the  starting  place  at  Albany  to 
Governor's  Island,  where  the  flight  ended  is  150  miles, 
which  was  traversed  in  two  hours  and  forty-six  minutes 
of  actual  flying  time,  at  an  average  speed  of  approximately 
fifty-four  miles  an  hour.  This  is  somewhat  faster  than 
the  scheduled  time  of  the  Twentieth  Century  Limited, 
between  Albany  and  New  York,  as  this  train  covers  its  run  of 
143  miles  at  an  average  speed  of  49.6  miles  an  hour.  The 
machine  used  which  was  of  the  biplane  type  was  driven  by  a 
50-horsepower,  eight-cylinder  engine,  connected  with  a  two- 
blade  propeller,  which  gave  a  horizonal  thrust  of  350 
pounds.  Two  air-tight  metal  caissons  and  five  air  bags  were 
attached  to  the  aeroplane  to  keep  it  afloat  in  case  It  dropped 
Into  the  Hudson  River,  which  latter  was  followed  by  Mr.  Cur- 
tiss in  his  flight.  The  trip  as  far  as  the  Catskill  Mountains 
was  made  at  an  altitude  of  about  1000  feet.     When  the  moun- 


11.33  A.  M.  and  when  near  South  Amboy  defective  spark  plugs 
forced  him  to  descend  at  12:54,  the  descent  resulting  in  break- 
ing the  propeller.  The  propeller  was  repaired  and  the  ma- 
chine started  again  at  6:17  P.  M.  and  reached  Governor's 
Island  at  6:40.  The  return  distance  was  about  89  miles 
counting  three  miles  made  in  the  detour  consequent  to  land- 
ing at  South  Amboy.  Hamilton  followed  the  line  of  the 
Pennsylvania  R.  R.  most  of  the  way,  and  a  special  train  of 
three  cars  accompanied  him  going  and  coming. 

*     *     * 

J.  H.  WILLIAMS  &  CO.'S  MOTION  SAMPLE 

BOARDS 

The  accompanying  illustrations,  Figs.  1  to  4,  inclusive,  show 
front  and  back  views  of  two  classes  of  motion  sample  boards 
made  by  J.  H.  William  &  Co.,  Brooklyn,  N.  Y.,  for  advertising 
their  line  of  chain  pipe  tools,  C-clamps,  lathe  dogs,  standard 
drop-forged  wrenches,  Williams  ratchet  wrenches,  snap  gages, 
thumb-screws,  etc.  The  motion  boards  were  designed  to  illus- 
trate the  action  of  the  Vilcan  bi-jaw  pipe  wrench  and  the 
Williams'  "ratchet"  wrench,  these  tools  being  actuated  by  the 
mechanism  shown  in  the  back  views.  One-eighth  horsepower 
electric  motors  are  employed  for  actuating  them. 

The  reversible  feature  of  the  ordinary  chain  pipe  wrench 
with  serrations  at  one  end  of  the  jaws  only,  which  permits 


Pigs. 


tains  were  reached,  perilous  air  currents  made  It  necessary 
to  glide  to  higher  levels  and  it  is  estimated  that  at  one  time 
the  machine  was  4000  feet  above  sea  level.  The  entire  flight 
which,  including  stops,  required  4  hours,  57  minutes,  was 
made  without  an  accident,  though  at  one  time  Mr.  Curtiss 
states  that  he  temporarily  lost  control  of  the  machine  because 
of  adverse  air  currents  which  caused  it  to  lurch  over  sidewise 
and  downwards  with  considerable  rapidity.  This  aero  trip, 
while  not  quite  as  long  as  the  one  made  by  Mr.  Paulhan  in 
England,  is  in  some  respects  a  more  wonderful  demonstration 
of  the  possibilities  of  aero  flight,  as  the  territory  traversed 
offered  a  greater  variety  of  perils  than  those  encountered  on 
the  trip  from  England  to  Manchester. 


History  is  being  made  so  rapidly  in  the  progress  of  aviation 
that  it  is  difficult  for  a  monthly  journal  to  keep  abreast  of  the 
times.  In  another  part  of  this  issue  is  a  note  regarding  the 
record  of  Paulhan's  long-distance  flight  from  London  to  Man- 
chester. Since  that  portion  of  this  issue,  which  went  to  press 
early  in  June,  was  printed,  and  the  above,  recording  Curtiss's 
exploit,  was  written,  Charles  K.  Hamilton  made  a  flight  from 
Governor's  Island,  New  York,  to  Philadelphia  and  back  the 
same  day  with  a  Curtiss  biplane.  He  thereby  won  the  prize 
offered  by  the  New  York  Times  and  the  Philadelphia  Public- 
Ledgcr  for  a  round-trip  flight  made  between  New  York  and 
Philadelphia  in  twenty-four  hours.  The  aviator  left  Gover- 
nor's Island  at  7:36  A.  M.  and  landed  at  Philadelphia  at  9:26, 
the  distance  being  S6  miles.    He  started  on  the  return  trip  at 


Co-'s  Motion  Sample  Boards  showing  Tools  and  Mechanism 

either  side  of  the  jaws  to  be  used  at  will  to  grip  the  pipe  is 
well-known,  but  the  two-fold  advantage  of  the  double-end  ser- 
rations of  the  Vilcan  bi-jaw  wrench  has  not  yet  been  so 
generally  appreciated,  and  the  motion  board  was  designed  to 
show  it  by  automatic  demonstration  which  could  be  repeated 
ad  libitum,  at  small  cost. 

Many  readers  no  doubt  are  unfamiliar  with  the  "ratchet" 
wrench — a  wrench  without  ratchet  mechanism,  but  having 
essentially  the  ratchet  action  in  use.  It  is  a  drop-forged  ma- 
chine wrench  with  one  short  jaw  rounded  so  that  it  automati- 
cally releases  the  nut  on  the  backward  stroke,  allowing  the 
wrench  to  roll  around  the  nut  and  engage  the  next  square. 
The  operator  can  use  the  wrench  on  either  square  or  hexagon 
nuts  without  lifting  and  carefully  adjusting  it  on  each  square 
as  is  necessary  with  the  ordinary  type.  It  "just  naturally" 
falls  into  place  on  the  back  stroke.  The  motion  board  Fig.  3 
plainly  shows  this  action  on  both  square  and  hexagon  nuts. 

J.  H.  Williams  &  Co.  expect  to  show  the  motion  boards  at 
the  leading  mechanical  conventions  and  then  they  will  be 
offered  to  the  leading  machinery  merchants  throughout  the 
United  States  for  display  in  their  stores  and  store  windows. 


According  to  a  paper  read  before  the  Pittsburg  Foundrymen's 
Association,  large  patterns  made  of  concrete  reinforced  with 
wire  have  been  successfully  used  in  a  foundry  at  Niagara 
Falls,  N.  Y.  The  cost  of  these  patterns  is  very  much  less 
than  that  of  ordinary  wooden  patterns. 


NEW  MACHINERY  AND  TOOLS 


A    MONTHLY   RECORD    OF    APPLIANCES    FOR   THE    MACHINE    SHOP 

comprising:  the  ^^^^j^'""  'j;"?  '""^'ration  of  now  dOHlgn.  and  hnp.-ovement«  In  American  metal-working  machinery  and 

tools,  pubUi,hecl   without  expense  to  the  manufacturer,  anU  forming  the  most  complete 

record  of  new  tool  developments  for  the  previous  month. 


THOMPSON  UNIVERSAL  GRINDING    MACHINE 

A  universal  KrimliuR'  niiu'liiiio  lliat  1ms  been  iIcsigniHl  lor  the 
purpose  of  eonibining  in  a  single  machine,  efficient  means  for 
the  accomiilislunent  of  every  possible  grinding  operation  that 
may  be  required   in  tlie  toolroom  and  general  shop,  is   illus- 


Fig.  1.    Thompson  Universal  Grinder  as  arranged  for  Grinding  Work  between  the  Centers 

trated  in  Fig.  1.     This  machine  is  manufactured  by  the  Thomp- 
son Grinder  Co.,  of  Springfield,  O. 

The   grinding   wheel   on   this   machine   is   maintained    in    a 
fixed   position   at  all   times,   and   the   grinding  table  carrying 
the  work  to  be  ground,   is  made   adjustable  to   any   desired 
position  relative  to  the  wheel.     The  head  is  rigidly  mounted 
upon  a  column  that  is  solidly  attached  to  the  base,  and  sur- 
rounding  the   column    is   a   trunk   or   body   casting,   that   re- 
volves  upon   a  bearing  on   the   base. 
This  body  casting  carries  the  elevat- 
ing knee,   saddle   casting  and   grind-    r        '     ' 
ing  table,  which  may  be  adjusted  to  a 
position  at  right  angles  to  the  spin- 
dle at  either  end,   parallel  to   it,   or 
at   any    intermediate    position.     This 
feature  renders  this  machine  capable 
of    being    converted    in    a    moment's 
time  into  either  a  plain  grinder  for 
grinding  straight  or  taper  work  be- 
tween centers,   a  surface   grinder,   a 
knife  grinder,  an  internal  grinder,  a 
die  grinder,  or  a  cutter  grinder,  each 
of  which  is  perfect  in  its  action. 

Fig.  1  shows  a  front  view  of  the 
machine  as  it  appears  when  converted 
into  a  plain  grinoer  for  grinding  work 
between  centers.  When  so  arranged,  it 
has    a    capacity    for    either    straight 

or  taper  work  up  to  10  inches  in  diameter  by  36  inches  long. 
With  the  table  in  this  position,  the  overhead  drum  of  the 
countershaft  is  parallel  with  it  and,  by  means  of  a  weight,  the 
<3rum  is  automaticiilly  adjusted  to  the  height  of  the  grinding 
table,  thus  keeping  a  uniform  tension  on  the  belt. 


In  li'ig.  2  the  grinder  is  shown  converted  into  a  surface 
grinder.  The  spindle  and  grinding  head  overhang  the  table 
in  such  a  manner  that  the  full  width  of  the  table,  which  is  8 
inches,  may  be  passed  laterally  beneath  the  wheel.  The  tra- 
verse of  the  table  is  48  inches,  and  therefore,  work  8  by  48 
inches  may  be  surface  ground.  The  knee  has  a  vertical  move- 
ment of  10  inches,  and  with  a  wheel  10  Inches  in  diameter  upon 
the  spindle,  a  space  of  5  inches  will  be  left  between  the  table 
and  wheel,  when  the  table  is  at  its 
lowest  level. 

The  internal  attachment  is  ap- 
plied to  the  Thompson  grinder  as 
shown  in  Fig.  3.  The  headstock 
and  a  three-jaw  combination  chuck 
are  mounted  on  the  table.  The  ma- 
chine is  in  the  same  position  as 
when  used  for  cylindrical  grinding. 
The  internal  attachment  receives 
its  power  from  a  pulley  mounted 
on  the  grinding  spindle  proper. 
Work  4  inches  deep  may  be  ground 
by  this  attachment. 

In  Fig.  4  the  machine  is  shown 
set  up  for  grinding  a  hob,  while  the 
illustration  Fig.  5  shows  it  with  a 
large  faceplate  mounted  on  the 
headstock  spindle,  thus  adapting 
the  machine  for  either  die  or  sur- 
face grinding.  As  the  engraving 
shows,  the  grinding  spindle  is  paral- 
lel with  the  faceplate.  Figs.  6  and 
7  illustrate  the  arrangement  of  the 
machine  for  grinding  end  and  spiral 
mills,  respectively. 

In  addition  to  the  uses  mentioned 
In  the  foregoing,  this  grinder  may  be  converted  into  a  knife 
grinder  for  sharpening  large  paper  knives.  The  table  is  swung 
around  to  a  position  at  right  angles  to  the  spindle  and  a  tup 
wheel  is  used.     Three  angle  pieces  bolted  to  the  grinding  table 


Fig.  2.    Thompson  Grinder  Converted  Into  a  Surface  Grinder 

can  be  employed  to  support  the  knife.  This  sinijile  rigf,'iiiff 
will  make  it  possible  to  easily  accomplish  the  occasiiuial  job  of 
grinding  large  knives.  Should  the  machine  be  used  r<>Kularly 
for  this  particular  work,  an  attachment  can  be  furnished  for 
holding  the  knife  at  an  angle,  which  at  the  siune  time  att'ords 
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a  support  throughout  its  length.  the  interior  details,  giving  an  idea  of  the  arrangement  of  the 

As  will  he  seen,  this  grinder,  aside  from  being  convertible      gears  for  doubling  the  number  of  feeds  in  the  quick-change 
into  at  least  five  distinct  kinds  of  grinders,  any  of  which  is 


Fig.  3.    Grinder  Set  up  for  Internal  Grinding 


Fig.  4.    Hob  being  ground  on  Thompson  Grinder 


capable  of  economical  production,  may  also  be  used  for  many      gear  box  shown  in  Fig.  9.     The  pulleys  marked  A  and  A,    act 
other  special  purposes.  as  idler  pulleys,  and  the  belt  from  the  line-shaft  makes  a  right- 


-« 

^^_ 

^■K                         ^^^    Sly 

Fig.  5.    Machine  with  Faceplate  for  Die  and  Surface  Grinding  Fjg    q     Grinding  an  End  Mill 

The  machine  has  an  automatic  longitudinal  feed  to  the  table      angle  turn  on  these  pulleys,  passing  around  the  pulley  mounted 
of  48  inches  with  ten  independent  changes,  any  of  which  is      on  the  spindle  B.     Pulley  A  drives,  at  one  end  of  its  shaft,  a 


Fig.  7.     Grinding  a  Spiral  Cutter 

instantly  obtainable.  An  automatic  micrometer  cross-feed  of 
S  inches  is  available,  and  the  knee  has  a  hand  vertical  microm- 
eter adjustment  of  10  inches.       In  Fig.  S  are  shown  some  of 


Fig.  8,     Arrangement  of  Gears  for  Doubling  the  Number  of  Table  Feeds 

pair  of  4.5-degree  spiral  gears  C.  which  by  means  of  a  shaft  ex- 
tending to  the  base  of  the  machine  operates  the  pump  for  the 
water  attachment.  On  the  other  end  of  the  pulley  shaft  A.  is 
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mounted  the  worm  D  meshing  with  a  worm  gear  on  tlie  same 
shaft  with  tlie  pull-pin  i,'.  I'uU-pin  E  opcratos  a  sliding  key 
wliiili  Itoys  eltlior  F  or  /•',,  to  drive  eitiior  (/  or  (/,,  thus  giving 
two  rates  of  food.  From  (1,  the  drive  is  through  H  and  /  and 
thonio  down  through  the  body  of  the  machino  to  the  spur  pin- 
Ion  J  in  the  qukk-t  liange  gear  box  Fig.  11.  Handles  A'  and  L 
operate  the  quick-ehange  feed  mechanism,  /C  revolving  the 
dial,  containing  the  live  sets  of  change  gears,  and  handle  L 
being  used  to  mesh  the  gears  by  swinging  the  case  closed. 
For  example,  gears  .U  and  .V  could  be  made  operative  by  turn- 
ing the  dial  until  gear  .1/  could  mesh  with  iiinion  J,  and  gear  A' 
with  O.  By  the  engagement  of  slots  cut  in  the  periphery  of 
tlio  dial  with  a  projecting  key,  the  different  sets  of  change 
gears  are  accurately  located  with  reference  to  the  pinion  J 
and  the  gear  0. 

Fig.  10  gives  further  details  of  the  feed  mechanism,  showing 
the  way  in  which  the  reverse  in  the  direction  of  the  travel  to 
the  table  is  obtained.     Gear  0  (Fig.  9),  meshes  with  gear  P,  P 


Fig.  9,    Table  Feed-changing  Mechanism 

with  Q,  R  with  S  and  .S  with  Q,.  As  the  clutch  is  keyed  to  the 
shaft  whicli  operates  the  table  travel,  and  gears  Q  and  C*i.  ru^i 
free  on  this  shaft,  a  longitudinal  table  travel  in  both  direc- 
tions is  obtained  by  means  of  the  reversing  clutch.  As  stated 
before,  by  this  unique  arrangement  five  changes  of  travel  to 
the  table  are  obtained  by  the  quick-change  gear  box,  and  these 


Fig,  lO-     Detail  of  Reversing  Clutch  Mechanism 

are  doubled  at  the  back  of  the  column  by  means  of  the  pull- 
pin  E. 

Further  details  of  tlie  niacliine,  especially  as  to  the  arrange- 
ment of  the  automatii'  cross  feed,  are  shown  in  Fig.  11.  Hand- 
wheel  7'  operates  the  cross  feed  and  liaiidwheol  U  the  longi- 
tudinal feed.     Now  when  I  lie  (nnv  pawls  are  droppod  into  place 


in  the  ratchet  on  the  handwheel  T,  the  action  of  the  lever  V 
operates  the  cross  feed.  To  insure  engagement  with  the  lat- 
chet  teeth  of  the  wheel  T,  four  pawls  are  used.  The  adjust- 
ment of  the  cam  at  IV  controls  the  amount  the 
ratchet    is    advanced    by    the    pawls,    or,    in    other    words,    the 


Fig.  11,     Arrangement  of  the  Automatic  Cross-feed 

amount  of  cross  feed.  At  X  is  another  pawl  secured  to  the 
lever  Y.  When  the  table  travel  is  automatically  reversed, 
the  sprocket  Z  also  reverses  its  direction,  and  by  means  of  the 
pawl  X  which  engages  with  Z.  the  lever  V  is  forced  down  oper- 
ating the  cross  feed  automatically. 

TTie  makers  have  designed  for  this  grinder  a  very  simple 
countershaft   as   shown    in   Fig.    12,   the   drum   of   which    ad- 


Fig.  12.    Countershaft  and  Drum  -with  Automatic  Adjustment 

justs  itself  automatically  to  the  difference  in  the  elevation  of 
the  table.  It  is  self-contained  and  is  very  easy  to  hang,  from 
the  fact  that  the  bearings  are  held  In  line  by  a  framework, 
which  carries  the  drum.  This  framework,  which  also  carries 
the  bearings  for  the  countershaft  proper,  has  at  its  outer  ends 
ball  joints  which  rest  in  sockets  in  the  hangers. 

An  opportunity  to  see  one  of  these  machines  in  full  opera- 
tion may  be  had  by  a  visit  to  one  of  the  demonstration  shops 
of  Hill,  Clarke  &  Co.,  Inc.,  of  Boston,  Chicago,  New  York, 
Philadelphia  and  Cleveland. 


GEOMETRIC   CHASER  OR  DIE  GRINDER 

The  practice  of  using  a  set  of  chasers  or  dies  until  they  are 
very  dull  is,  of  course,  poor,  as  they  will  not  only  work  much 
more  effective;y  if  ground  at  intervals  frequent  enough  to  keep 
them  sharp,  but  the  results  i)rnduced  will  be  of  a  superior 
quality.  It  is  also  essential  that  the  grinding  be  done  uni- 
formly on  all  the  chasers  in  a  set,  in  order  that  the  work  of 
cutting  be  distributed  equally,  and  the  thread  produced  be 
regular  and  smooth.  To  enable  this  work  to  be  done  quickly 
and  with  accuracy,  the  Geometric  Tool  Co.,  New  Haven,  Conn., 
has  develoiied  the  chaser  or  die  grinder  illustrated  in  Fig.  1. 
This  machine  is  adapted  for  grinding  any  make  of  thread 
chaser,  whether  of  a  stock  or  special  type.  The  die  to  be 
ground    is    bold    in    a    universally-mounted    vise,    and    the    ad- 
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justments  provided  are  such  that  the  die  may  be  ground 
square  or  to  any  radius,  and  the  throat  can  also  be  given  any 
desirea  clearance. 

Before  describing  the  method  of  grinding  both  milled  and 
tap-fcrmed  dies  in  this  machine,  its  various  adjustments  will 
be  explained.  Tlie  vise  in  which  the  dies  are  held,  as  is 
shown  more  plainly  in  Fig.  2,  is  pivoted  to  a  carriage  which 
may  be  moved  back  and  forth  in  front  of  the  grinding  wheel 
by  means  of  the  hand  lever  F.  The  upper  handwheel  C,  oper- 
ates the  vise  for  holding  the  chasers  in  the  proper  position 
for  grinding,  while  the  small  knurled  wheel  D  gives  the  proper 
radius  for  grinding  tapped  dies  and  it  is  set  in  accordance 
with  the  scale  O,  Fig.  3.  The  lower  handwheel  A  operates  the 
lower  cross-slide  and  moves  the  vise  to  and  from  the  grind- 
ing wheel.  The  small  knurled  wheel  B  Is  used  for  adjusting 
the  vise  to  the  right  or  left  of  the  pivot  to  obtain  the  proper 
clearance  and  also  for  grinding  right-  or  left-hand  chasers.  It 
is   also   possible   to    tilt   the   vise   by   means   of   the    leveling 

screws  R,  which 
adjustment  is  em- 
ployed when  grind- 
ing Acme  or  square 
threads  of  coarse 
pitch,  and  also  for 
double  and  triple 
threads.  The  proper 
length  of  throat  or 
chamfer  is  obtained 
by  raising  or  low- 
ering the  knee  on 
which  the  carriage 
and  vise  are  mount- 
ed, by  means  of  a 
screw  operated  by 
handwheel   G. 

When  a  die  is  to 
be  ground,  it  is 
clamped  in  the  vise 
by  means  of  hand- 
wheel  C.  The  jaws 
of  this  vise  have 
the  same  form  as 
the  clamping  de- 
vice of  the  die-head, 
so  that  the  die  is 
rigidly  held  in  the 
correct  position  for 
grinding.  Only  one 
chaser  is  ground  at 
a  time,  but  as  the 
adjustment  of  the 
vise  and  feed-table 
remain     the     same 


Fig.  1. 


Chaser  or  Die  Grinder  built  by  the 
Geometric  Tool  Co. 


When  once  set,  absolute  uniformity  of  grinding  is  assured. 

As  milled  chasers  are  ground  mostly  on  the  throat,  the  feed- 
table  is  lowered  so  as  to  bring  this  part  of  the  die  below  the 
grinding  wheel  center.  After  the  chaser  is  inserted  in  the 
chuck,  it  is  brought  up  against  a  stop  and  clamped  tightly.  The 
table  is  then  adjusted  vertically  by  the  handwheel  G  to  give 
the  proper  chamfer.  When  a  die  is  to  be  used  on  brass  or 
other  free-cutting  metals,  or  if  it  is  to  be  used  for  threading 
close  to  a  shoulder,  it  should  come  in  contact  with  the  grinding 
wheel  far  enough  below  its  center  to  obtain  a  short  chamfer  of, 
say,  approximately  45  degrees.  For  ordinary  work,  the  table 
should  be  set  higher  so  that  a  chamfer  of  about  30  degrees  will 
be  obtained.  When  one  die  has  been  ground  to  the  proper 
angle  of  clearance,  the  sleeve  B  on  the  lower  feed-screw,  which 
is  marked  with  a  check  line,  is  set  to  indicate  the  amount 
of  feed  necessary.  When  the  first  die  is  finished  and  the 
machine  is  set  so  that  remaining  dies  may  be  ground  to  cor- 
respond, the  table  is  moved  back  for  the  removal  of  the  finished 
die  and  the  insertion  of  the  second.  The  table  is  then  re- 
turned to  the  grinding  position  and  the  die  moved  back  and 
forth  against  the  face  of  the  grinding  wheel  by  the  hand  lever 
F.  while  it  is  slowly  fed  forward  by  the  wheel  A  until  the 
check  mark  on  sleeve  B  corresponds  to  a  second  mark  on  the 


stationary  arm,  with  which  it  was  previously  set.  When  this 
point  is  reached,  pins  provided  for  the  purpose  form  a  positive 
stop  for  the  feed.  During  this  operation  the  swivel  of  the  in- 
termediate slide  should  be  firmly  clamped  by  handle  P. 

In  addition  to  grinding  the  throat  of  the  chaser,  it  is  also 
essential  that  the  cutting  edges  be  touched  up  lightly  from 
time  to  time  in  order  to  keep  them  clean  and  sharp.  This  is 
done  by  placing  the  die  flat  on  table  E  (Fig.  2),  bringing  it 
into  contact  with  the  wheel  by  handwheel  J,  which  controls 


Pig.  2.    Enlarged  Vie^v  of  the  Working  Side  of  the  Machine 

the  vertical  adjustment,  and  moving  the  slide  back  and  forth 
under  the  grinding  w^heel.  When  grinding  either  the  face  or 
throat  of  a  die,  all  the  dies  of  a  set  should,  of  course,  be 
ground  with  the  same  adjustment. 

In  order  to  better  illustrate  the  method  of  grinding  a  tap- 
formed  die,  we  shall  assume  that  a  1-inch  chaser  of  this  type 
is  to  be  ground.  The  scale  0,  which  is  graduated  in  thirty- 
seconds  of  an  inch,  would  first  be  set  to  the  radius  of  the  die, 
or  to  ^2  inch,  minus  the  single  depth  of  the  threads.  The  die 
is  then  placed  in  the  vise  against  the  stop  and  clamped.  The 
jaws  of  the  vise  are  next  adjusted  either  to  the  right  or  left 


Fig.  3.     End  View  shoiSTng  Die  in  Position  for  Grinding  Throat 

of  the  center,  depending  on  whether  the  thread  is  right-  or 
left-hand,  just  enough  to  give  the  proper  clearance.  The 
swivel  of  the  intermediate  slide  is  then  loosened  and  the  work 
is  oscillated  about  the  grinding  wheel,  and  fed  in  slowly  by 
handwheel  A  until  the  stop  is  reached. 
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S.  E.  HORTON  MACHINE  CO.'S  FACEPLATE 
JAWS 

A  new  faceplate  jaw  has  been  brought  out  by  the  S.  K.  Hur- 
«on  Machine  Co.,  Windsor  Locks,  Conn.,  that  Is  quite  different 
in  Its  design  from  the  type  commonly  used.  This  new  jaw, 
instead  of  having  the  form  of  a  rectangular  block,  Is  made 
with  a  broad  base,  which  is  ribbed  to  the  body  as  shown  In 
Fig.  1.  This  design  results  In  a  much  better  easting,  as  the 
metal  Is  more  uniformly  distributed  and,  for  a  given  weight, 
the  support  Is  much  bolter,  the  width  of  the  base  being  wider. 
On  each  side  of  the  body,  pockets  are  formed  which  serve  an 
Important  purpose,  in  that  they  adapt  these  jaws  to  a  wide 
range  of  work  by  making  It  possible  to  clamp  them  In  posi- 
tions where  the  ordinary  jaw  could  not  be  held.  As  the  base 
of  the  jaw  is  extended  at  each  end.  It  may  be  clamped  by  the 
ends,  as  with  the  ordinary  type,  and  the  pockets  provided  also 
furnish  means  of  clamping  at  the  sides.  Holes  are  drilled 
through  the  base  and  into  the  pockets  on  each  side  so  that 
bolts  can  be  employed  when  more  convenient.  These  bolt 
holes  also  make  a  convenient  place  for  dowel  pins.  The  ad- 
vantages that  these  various  ways  of  clamping  afford,  will  be 
apparent  by  referring  to  Figs.  2  and  3,  which  show  the  jaws 
mounted  on  a  faceplate  In  different  positions.     Fig.  2  shows 


of  true  machinery  steel  castings,  as  desired.  Any  form  of 
groove  or  rib,  or  double  ribs,  will  be  furnished  so  that  the 
jaws   will  accurately   tit  the  slots  of  the  facoi)lato   for   which 


Fig:.  1.    Faceplate  Jaw  with  Various  Facilities  for  Clamping 

them  set  in  until  their  ends  meet,  in  which  position  they 
may  be  used  for  holding  comparatively  small  work.  If  the 
ordinary  type  of  faceplate  jaw  were  set  in  to  the  position 
shown  in  the  Illustration,  obviously  It  would  be  impossible 
to  clamp  the  inner  ends  as  the  bolt  holes  would  be  beyond 
the  end  of  the  T-slot  in  the  faceplate.  The  pockets  of  this  new 
design,  however,  make  it  easy  to  rigidly  fasten  the  Inner 
ends  by  simply  using  a  strap  and  bolt  between  each  pair,  as 
the  engraving  indicates.  These  pockets  also  make  it  possible 
to  set  the  jaws  out  to  such  a  large  radius  that  the  outer  ends 
overhang,  as  straps  can  then  be  employed,  as  illustrated   in 


Fig,  2.    Jaws  Mounted  on  Faceplate  in  Position  for  Holding  Small  Work 

Fig.  3,  in  place  of  the  end  bolt.  It  should  be  mentioned  that 
the  inner  ends  of  the  jaws  are  beveled  to  an  angle  of  45  de- 
grees, so  that  they  will  fit  together  and  support  one  another, 
when  in  the  position  shown  in  Fig.  2.  The  screws  by 
which  the  sliding  jaws  are  operated  are  of  large  diameter,  and 
both  the  jaws  and  screws  are  of  the  same  general  proportions 
found  in  the  heavy  iiattern  independent  chucks  made  by  this 
company.  The  screws  are  i)rovided  with  double  tlirust  bear- 
ings, which  reduce  the  wear  and  resulting  end  play  to  a  min- 
imum.    These  faceplate  jaws  are  made  either  of  gray  iron  or 


Fig.  3.    Jaws  set  out  so  that  Ends  Overhang 

they  are  intended.  The  company  Is  also  prepared  to  furnish 
special  jaws  for  holding  odd-shaped  pieces,  if  these  are  re- 
quired. 


STANDARD  IMPROVED  OIL  TUBE  DRILL 
The  Standard  Tool  Co.,  Cleveland,  O.,  has  placed  on  the 
market  a  new  oil  tube  drill  which  differs  from  the  drills  of 
this  type  formerly  manufactured  by  this  company  in  having 
steel  tubes  for  conveying  lubricant  to  the  drill  point,  instead 
of  brass.  The  advent  of  drills  made  from  high-speed  steel, 
with  their  increased  speed  and  heavy  cuts  in  refractory  metals, 
proved  too  severe  for  brass  oil  tubes,  which  were  too  readily 
cut  and  pulled  out  of  place,  for  satisfactory  results.  The  steel 
tubes  show  a  marked  improvement  over  those  of  brass,  and 
after  a  thorough  and  exhaustive  test  under  the  most  severe 
conditions,  the  oil  tube  drill  equipped  with  steel  tubes  has 
proved  thoroughly  efficient  and  reliable.     TTiese  steel  tubes  are 


standard  Tool  Co.'s  Oil  Tuae  Drill  with  Steel  Tubes 

fitted  to  connect  with  a  hole  bored  through  the  shank  of  the 
drill.  This  hole  in  the  shank,  with  which  connection  is  made 
to  the  oil  supply,  as  well  as  the  tubes  themselves,  may  be 
seen  in  the  accompanying  illustration.  The  oil  is  forced 
through  the  hole  in  the  drill  shank  and  flows  through  the  steel 
tubes,  thus  giving  a  constant  supply  at  the  cutting  edges  which 
keeps  them  cool  and  forces  out  the  chips.  The  use  of  this 
type  of  drill  will  be  found  exceptionally  satisfactory  where 
deep  holes  are  to  be  bored  in  steel  or  wrought  iron.  They 
can  also  be  used  to  advantage  in  screw  machines  or  in  any  tool 
fitted  with  means  for  supplying  the  lubricant.  If  necessary, 
the  hole  in  the  shank  can  be  threaded  for  pipe  connection. 


ROCHESTER  HORIZONTAL  BORING,  DRILLING 
TAPPING  AND  MILLING  MACHINE 
The  horizontal  boring,  drilling,  tapping  and  milling  machine 
illustrated  in  Fig.  1  is  the  product  of  the  Rochester  Boring 
Machine  Co.,  Rochester,  N.  Y.  This  machine  is  electrically 
driven  and  it  is  so  arranged  that  it  can  be  started,  stopped  or 
reversed  independently  of  the  motor,  these  movements  being 
controlled  through  friction  clutches  operated  by  a  lever  con- 
veniently located  on  the  saddle.  Either  the  spindle,  column 
or  the  saddle  can  bo  traversed  by  hand  or  power  and  with  a 
fast  or  slow  motion,  as  desired.  All  the  opei-ating  lovers  and 
handwheels  are  located  on  the  saddle,  thus  making  the  con- 
trol of  the  machine  convenient  to  the  operator.  The  spindle 
is  so  arranged  that  the  full  traverse  can  be  obtained  without 
resetting  and  it  is  journaled  in  long  phosphor-bronze  bearings 
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located  at  each  end  of  the  saddle,  that  are  adjustable  from  the 
outside.  All  the  driving  and  feed  gears  are  either  of  nickel 
steel,  cast  steel  or  manganese  bronze  and  the  feeding  and 
driving  mechanism  is  enclosed  in  the  saddle  and  thus  fully 
protected. 

The  motor,  which  is  of  the  constant  speed  type,  is  mounted 
on  top  of  the  column  and  drives  through  rawhide  and  steel 
gearing  to  a  vertical  splined  shaft  which  transmits  the  power 
to  the  driving  mechanism  in  the  saddle.  Secured  to  this 
vertical  shaft  are  the  two  friction  clutches  by  means  of  wliich 
the  machine  is  started,  stopped  or  reversed  by  a  starting  lever 
on  the  saddle.  When  these  clutches,  which  are  shown  at  A 
and  B  in  Fig.  2,  are  in  the  neutral  or  central  position,  no  power 
is  transmitted  and  the  driving  mechanism  of  the  saddle  re- 
mains at  rest.  When  clutch  B  is  engaged,  forward  motion  is 
imparted  to  the  bar,  while  the  engagement  of  clutch  A  oper- 
ates in  the  reverse  direction.  Through  the  bevel  gears  with 
which  these  clutches  are  connected,  driving  power  is  trans- 
mitted from  the  vertical  shaft  to  the  speed  change  gears  C. 
These  change  gears  by  means  of  a  tumbler  gear  arrangement 
In  combination  with  back-gearing,  give  ten  speed  changes  for 
the  spindle,  ranging  from  15  to  '200  revolutions  per  minute  in 
geometrical  progression.  The  intermediate  shaft  carrying  the 
clutches  for  driving  the  back-gearing,  has  on  it  a  pinion  that 
meshes  with  and  drives  the  large  gear  A,  Fig.  3,  through 
which  the  spindle  is  rotated  by  means  of  two  splines  which 
engage  with  it.  The  sleeve  B.  on  which  this  gear  is  mounted, 
has  a  bearing  in  the  saddle,  and  as  clearance  is  provided 
between  the  bar  and  the  sleeve,  any  vibration  from  the  gears 
is  not  transmitted  to  the  spindle. 

The  Feeding  Mechanism 

The  arrangement  of  the  feeding  mechanism  is  also  shown 
in  Fig.  3.  The  sleeve  B  has  teeth  cut  in  one  end  which  mesh 
with  three  pinions  D,  driving  a  planetary  gear  E.  This  plan- 
etary gear,  in  turn,  by  means  of  pinions  A',  transmits  the 
movement  to  the  rotary  nut  L.  which  engages  di- 
rectly with  the  spiral  cut  In  the  spindle.  This  nut 
has  a  heavy  flange  whic^i  rotates  between  large 
ball  thrust  bearings,  as  shown,  in  order  to  take  the 
end-thrust  from  the  bar  in  either  direction.  ^ATjen 
the    feed    is    disengaged,   this    nut    rotates    at   the 


disengaged,  gear  F  in  which  the  planetary  pinions  D  are 
mounted,  does  not  rotate,  and  the  nut  L  rotates  with  the 
spindle  which  therefore  remains  in  the  same  longitudinal 
position.    When,  however,  the  gear  F  which  is  connected  indi- 


^— ^ 


i-^a^^^^Ol-^-j 


fi 


^Th=m 


-Vac/i('iicrj/,.V.  J". 


Fig-  2. 


Friction  Clutches  by  means  of  which  Machine  is  started, 
stopped  and  reversed 


Fig.  1.    Rochester  Horizontal  Boring.  Drilling,  Tapping  and  Milling  Machine 

same  speed  as  the  spindle,  with  the  result  that  the  latter  re- 
mains in  a  fixed  position.  By  an  ingenious  arrangement  of 
the  planetary  gear  system,  whereby  connection  is  made  with 
the  feed  gearing  G,  a  differential  rotation  can  be  given  to  the 
nut  L,  causing  It  to  be  either  advanced  or  retarded.  Either 
advancing  or  retarding  it  effects  the  traverse  of  the  spindle, 
which  is  thus  caused  to  move  in  the  direction  desired.  These 
feed  change  gears  are  driven  from  the  intermediate  shaft 
which  drives  the  gear  A  for  the  spindle.    When  the  feeds  are 


rectly  with  feed  change  gears  G  is  driven  by  these  gears,  a 
forward   or   reverse   rotation,   as   desired,   is   given   to   nut  L 
(independent  of  the  drive),  and  consequently  a  feeding  move- 
ment to  the  spindle.    The  feed  change  gears  are  arranged  with 
back-gears,  and  eight  different  feeds  for  the  spindle  are  avail- 
able,  ranging   in    geometrical   progression   from    0.01    to   0.25 
inch  per  revolution  of  the  spindle.     This  power  feed  is  con- 
trolled by  a  friction  clutch  which  is  engaged  or  disengaged 
by  the  clamping  nut  /.     The  feed  can  be  reversed  when  de- 
sired, and  all  the  feed  operating  levers  are  mounted  on  the 
saddle,  a  detail  of  which  is  shown  in  Fig.  4.    The  eight  feed 
changes  are  obtained  by  means  of  the 
levers  A  and  E,  while  the  feed  is  re- 
versed by  a  lever  C  located  back  of  the 
handwheel  used  for  feeding  the  spindle 
by  hand. 

Milling  Feeds  for  Column  and  Saddle 
and  Rapid  Traverse 

On   the   saddle   two   concentric   pilot 
wheels  F  and  G  are  mounted.    The  in- 
ner wheel  F  is  mounted  on  a  hollow 
shaft,    which,    through    gearing,    oper- 
ates the  traverse  of  the  column,  and 
the  outer  wheel  G  controls  the  motion 
of  the  saddle  on  the  column.     The  in- 
ner wheel,   which   is   free   to  slide  on 
the   hollow  shaft,   is   provided   with  a 
double-end    clutch    so    that    pulling    it 
outward  engages  a  clutch  on  the  outer 
handwheel  through  which  power  drive 
is  transmitted  to  a  rotating  nut  on  the 
elevating       screw       which       elevates 
the    saddle.     By    pushing    the    wheel 
F.  to  its   inner   position,  a   clutch  fixed  on   the   hollow  shaft 
is    engaged    and    the    vertical    shaft    tor    traversing    the    col- 
umn is  driven.     As  these  gears  connect  with  the  feed  change 
gears     (without     the     back-gears)     four     feed     changes     are 
available     in     either     direction     for     traversing    the     saddle 
or  column  when  milling.       Means  are  also  provided  for  ob- 
taining a  positively-driven  rapid  traverse  of  6%  feet  per  min- 
ute for  the  saddle,  column  and  spindle.     Whether  the  milling 
feed  or  the  rapid  traverse  is  engaged,  depends  on  the  position 
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of  lever  //.  When  this  lever  is  nioveii  over  In  the  left,  tlie  feed 
gears  are  engaged;  when  it  is  in  the  middle  or  neutral  posi- 
tion, as  illustrated,  the  drive  is  inoperative,  and  when  it  Is 
moved  to  the  right,  either  the  eolunm  or  saddle  may  be 
rapidly  traversed.  The  vertical  shaft  for  traversing  the  col- 
umn along  its  bed,  transmits  the  motion  by  a  pinion  meshing 
into  a  rack  in  the  base  slide.  This  convenient  arrangement 
for  traversing  the  spindle,  saddle,  and  column  In  any  direc- 
tion, in  conjunction  with  the  convenient  means  for  starting, 
stopping  or  reversing  by  the  manipulation  of  lever  J,  greatly 
laeilitates  the  operation  of  the  machine  and  effects  a  groat 
saving  in  time  and  labor. 

Miscellaneous  Features 

The  saddle  is  counterbalanced  by  a  weight  sliding  on  the 
back  of  the  column,  and  it  is  guided  by  large  fiat  bearing  sur- 
faces carefully  scraped  to  perfect  contact.  The  bearing  on  the 
outboard  column  for  supporting  the  boring-bar  is  also  tra- 
versed by  concentrically-arranged  handwheels  similar  to  those 
en  the  saddle,  which  are  operated  by  hand  only.  The  saddle 
column,  as  well  as  the  outboard  support  column,  has  solid 
wedge  gibs  and  clamping  devices  for  locKing  them  to  the 
bed  in  any  position.  The  slide  base  for  the  main  column  is 
provided  with  a  groove  on  the  side  for  accurately  locating  the 
floorplate,  and  both  bases  are  strongly  reinforced  by  internal 
ribs.  The  baseplate  of  a  standard  machine  of  the  size  illus- 
trated is  6  by  9  feet,  but  this  dimension  can  be  varied  to  suit 
individual  requirements.  This  floorplate  is  of  heavy  box  type 
construction  and  it  is  rigidly  attached  to  the  slide  base  by 
means  of  heavy  bolts. 

The  rated  horizontal  traverse  of  the  column  for  this  size 
machine  is  6  feet,  but  it  can  be  safely  operated  laterally  over 
a  distance  of  7%  feet.  One  of  the  noteworthy  features  of 
this  machine  is  that  the  whole  length  of  the  spindle  can  be 
used  for  the  feed  w-ithout  resetting,  thus  giving  any  required 
range  of  continuous  feed  by  using  the  proper  length  of  bar. 
If  desired,  two  or  more  bars  can  be  furnished  and  also  special 
bars  In  various  lengths.  The  spindle  of  the  machine  is  bored 
to  receive  a  No.  5  Morse  taper,  but  different  tapers  can  be 
provided  In  the  two  ends  of  the  bar  if  desired,  and  the  latter 
can  be  readily  reversed  if  necessary.  One  end  of  the  bar  can 
be  threaded  for  holding  milling  cutters  when  this  is  required. 
The  makers  claim  that  owing  to  the  absence  of  friction,  the 
feed  is  so  sensitive  that  small  drills  can  safely  be  used  even 


bronze  and  the  sleeves  are  provided  with  felt  oil  pads.  A  high 
grade  of  stool  Is  used  for  all  shafts,  and  cap-screws,  si^t- 
serovvs,  nuts,  operating  havers,  etc.,  are  casehardened.  The 
equipment  furnished  with  the  machine  Includes,  In  addition 
lo  th(?  machine  itself  complete  with  motor,  a  floorplate,  out- 
board support,  graduated  scales  and  the  necessary  wrenches, 
spanners,  etc.     Special  tables,  boring-bars,  parallels,  cutters, 


Fig.  4.     View  pho^ng  the  Operating  Levers  on  the  Saddle 

etc.,  will  be  furnished  extra  it  desired.  The  company  is  also 
prepared  to  build.  In  addition  to  the  standard  type  illustrated 
herewith,  special  designs  arranged  to  meet  any  feasible  condi- 
tion. 


BROWN  &  SHARPS  BEVEL  PROTRACTOR 

An  improved  bevel  protractor  has  recently  been  placed  on 
the  market  by  the  Brown  &  Sharpe  Mfg.  Co.,  of  Providence, 
R.  I.  This  protractor,  which  we  illustrate  herewith,  is  an  ac- 
curate and  inexpensive  tool  that  is  not  only  useful  to  mechan- 
ics, but  is  also  of  great  service  to  draftsmen. 

The  design  of  this  tool  is  simple,  and  it  is  similar  to  the 
improved  universal  bevel  protractor  made  by  the  same  com- 
pany. The  principal  difference  between  the  two  tools  is  that 
there  is  no  vernier  on  the  new  protractor,  so  that  measure- 
ments cannot  be  made  to  such  a  degree  of  fineness  as  with 
the  universal  protractor;  it  is  intended,  however,  for  work 
not  requiring  great  precision. 

To  facilitate  the  use  of  the  tool,  one  side  of  the  protractor  is 
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Fig.  3.    Sectional  View  of  Saddle. 

on  the  largest  machines.  Graduated  scales  with  vernier  attach- 
ments are  provided  for  the  column  and  base  slide,  as  well  as 
for  the  outboard  support  and  slide.  These  scales  are,  of 
course,  a  great  convenience  for  quickly  adjusting  the  machine 
and  for  spacing  known  distances  on  the  work.  The  spindle 
feed  handwheel  is  also  equipped  with  a  micrometer,  by  the 
aid  of  which  adjustments  can  be  made  to  within  0.001  of  an 
inch.  This  micrometer  reading  is  very  useful  in  gaging 
depths  in  boring,  drilling  and  milling. 
The  shafts  of  this  machine  are  all  jouriialed   in  phosphor- 


sho^^-ing  Feed-changing  Mechanism 

flat  which  allows  the  tool  to  be  laid  flat  on  the  paper  or  work — 
a  decided  advantage  that  users  of  the  protractor  will  ap- 
preciate. The  dial  is  graduated  in  degrees  and  these  grad- 
uations extend  over  an  arc  of  ISO  degrees,  reading  from  zero 
to  90  degrees  from  eadi  extremity  of  the  arc.  Especial  care 
is  taken  with  these  graduations  to  have  them  accurate.  The 
large  central  stud  upon  which  the  dial  of  the  protractor  turns. 
Is  hardened  in  order  to  eliminate  as  much  wear  as  possible. 
When  the  jjiotractor  is  set  and  the  nut  tightened,  it  clam|is  the 
dial  rigidly  in  position  so  that  there  is  no  danger  of  slipping. 
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TTie  blade  of  the  protractor  is  free  to  move  backward  and  machine,  the  motor  running  at  1600  revolutions  per  minute. 
forward  for  its  entire  length,  independently  of  the  dial,  which  This  machine  has  a  capacity  for  stock  up  to  5/8  inch  in 
feature  adapts  it  to  a  wide  range  of  work.  This  blade  is  diameter  through  the  spindle,  which  is  equipped  with  au- 
tomatic wire  feed.  The  weight  complete,  when  skidded  for 
shipment,  is  600  pounds. 


Brown  &  Sharpe  Bevel  Protractoi-  for  Mecbanics  and  Draftsmen 

clamped  independently  of  the  dial  and  is  rigidly  held  in 
place.  Great  care  has  been  taken  in  cutting  the  grooves, 
etc.,  so  that  there  is  very  little  chance  for  dust  to  accumulate 
and  cause  inaccuracies  in  the  measurements. 


GARVIN  MOTOR-DRIVEN  SCRE^W  MACHINE 
The  standard  No.  1  screw  machine,  which  the  accompanying 
engraving  illustrates,  is  the  type  regularly  built  by  the  Gar- 
vin Machine  Co.,  Spring  and  Varick  Sts.,  New  York  City. 
This  particular  view  shows  the  machine  equipped  with  a  motor 
drive,  the  motor  being  mounted  on  a  bracket  at  the  rear  so  as 
to  form  an  integral  part  of  the  machine.  The  manufacturer's 
idea  in  using  the  regular  stock  machine  for  attaching  the 
motor  drive  is  of  twofold  benefit.  In  the  first  place,  orders 
can  be  executed  more  promptly,  and,  in  the  second,  a  motor- 
driven  portable  machine,  that  can  be  set  anywhere  in  the  fac- 
tory to  suit  conditions,  can  be  obtained  at  moderate  cost. 

The  main  belt  connecting  the  upper  and  lower  cone  pulleys 
can  be  made  endless,  as  the  eccentric  adjustment  provided  for 
the  upper  cone,  which  runs  loose  on  a  shaft,  makes  it  pos- 
sible to  obtain  sufficient  tension  to  transmit  the  required 
power  for  operating  the  machine.  As  this  adjustment  is  quickly 


Garvm  Scre'w  Machine  equipped  with  Motor  Drive 

operated,  it  may  be  used  for  slacking  the  belt  prior  to  shift- 
ing it  for  obtaining  speed  changes.  The  straight  and  crossed 
belts  that  are  used  to  connect  the  motor  with  the  upper  cone 
pulley,  are  under  the  control  of  the  shipper  handle  shown  pro- 
jecting in  front  of  the  machine.  These  belts,  which  are  % 
Inch  in  diameter,  run  on  a  system  of  three  grooved  pulleys 
overhead,  those  on  the  outside  being  loose  pulleys  and  the 
one  in  the  center,  tight.  The  machine  is  started  and  stopped 
from  the  front  side,  thus  making  the  control  convenient  to 
the  operator.     A  half-horsepower  motor   is  used  to  drive  the 


IMPROVED  MILWAUKEE  SHAPER 

The  shaper  Illustrated  herewith,  which  is  known  as  the 
"Milwaukee"  shaper,  is  built  by  the  Lutter  &  Gies  Co.,  Mil- 
waukee, Wis.  It  has  been  the  aim  of  the  builders  of  this 
machine  to  secure,  both  as  to  general  design  and  workman- 
ship, strength  and  simplicity  in  all  the  working  parts.  The 
base  is  of  the  pan  design  and  it  is  strongly  ribbed  inside  to  in- 
sure stiffness.  It  also  projects  well  out  from  the  column  and 
affords  a  rigid  foundation.  The  column  is  also  of  liberal  di- 
mensions and  rigidly  braced.  As  the  engraving  shows,  the 
slides  overhang  at  both  ends,  giving  long  bearing  surfaces  to 
the  ram.  The  ram  has  a  quick  return  and  it  is  strongly 
constructed.  It  is  provided  with  eight  speeds,  four  being  ob- 
tained by  a  four-step  cone  pulley,  which  number  is  doubled 
by  the  back-gears  that  are  engaged  by  means  of  a  lever  at  the 
back  of  the  machine.     The  table  is  slotted  on  both  the  top  and 


Twenty-four  inch  Shaper  built  by  Lutter  &  Gies  Co. 

the  sides,  and  it  has  a  working  surface  of  IS',-^  by  15  inches  on 
top,  and  16 V^  by  14  inches  on  the  side.  By  loosening  the 
bolts  which  fasten  the  table  to  the  apron,  it  may  be  re- 
volved to  any  position  that  may  be  required.  This  is  a 
valuable  feature  which  adapts  the  tool  particularly  for  tool- 
making  and  die  work.  When  the  table  is  removed,  either  the 
vise  or  the  work  itself  can  be  clamped  directly  to  the  front 
of  the  apron,  T-slots  being  provided  in  this  surface.  The  vise 
has  a  graduated  swivel  base,  and  it  can  be  clamped  at  the 
side  of  the  table  as  well  as  on  the  top.  The  tool  head  is  also 
graduated  and  it  swivels  to  any  angle.  The  vertical  feed  is 
provided  with  micrometer  adjustments.  The  length  of  stroke 
can  be  changed  instantly  from  the  working  side  of  the  machine 
by  simply  manipulating  the  large  handwheel  shown.  Just 
what  the  stroke  is  at  all  times  is  indicated  by  a  pointer  located 
near  the  handwheel.  The  feeding  mechanism  is  simple  in  con- 
struction, the  movement  being  transmitted  from  a  slotted 
crank  to  a  vertical  splined  shaft,  which  is  connected  through 
bevel  gears  to  the  ratchet  shaft.  An  adjustable  table  support 
is  provided  for  eliminating  all  spring  from  the  table  when 
doing  heavy  work.  All  bearings  such  as  those  of  the  ram, 
apron,  and  slides  are  provided  with  I. .per  gibs  to  permit  the 
maintenance  of  the  accurate  fit  originally  given  to  these  parts. 
The  cross-rail  screw  has  ball  thrust  bearings  and  a 
micrometer  collar  reading  to  thousandths  of  an  inch.  The  ele- 
vating-screw nut  for  the  saddle,  is  provided  with  ball  bearings 
to  eliminate  friction  as  far  as  possible.  The  machine  can 
be  conveniently  used  for  keyseating,  as  there   is  an  opening 


Julv,   1!H0 


MACHINEIv'Y 


1)49 


umlcr  tlie  ram  large  enough  to  allow  the  passage  of  a  shaft 
3  iucht's  in  (llametor.  Tho  stroke  of  this  shaper  Is  24\<i 
Inches.  The  automatic  cross  traverse  is  29 Va  inthes  and  tho 
downward  feed  in  the  tool  head,  11  inches.  The  table  has  a 
vertical  adjustment  of  11%  inches,  and  the  vise  has.a  maximum 
opening  of  li<%  Inches.  The  net  weight  of  the  machine  is 
about  4000  pounds. 


COLBURN  24-INCH  HEAVY-DUTY  DRILL  PRESS 

A  heavy-duty  drill  press  that  is  of  unusual  interest,  not 
only  because  of  its  constructional  features,  but  also  by  reason 
of  the  results  in  the  way  of  raiiid  drilling  which  It  makes 
possible,  was  exhibited  at  the  recent  convention  of  the  Ameri- 
can Railway  Master  Mechanics'  and  Master  Car  Duilders' 
Associations  at  Atlantic  City.  This  tool,  which  is  the  latest 
product  of  the  Colburn  Machine  Tool  Co.,  Franklin,  Pa.,  can 
be  arranged  for  either  belt  or  electric  drive.  Fig.  1  illustrates 
the  electrically-driven  machine  that  was  used  by  the  Celfor 
Tool  Co.,  at  the  convention  referred  to,  for  demonstrating 
lis  high-speed  twist  drills,  and  which  will  be  installed  in  its 
plant  at  Buchanan,  Mich.,  for  drill  testing. 

These  machines  are  built  on  the  unit  system,  that  is  the 
speed  changing  mechanism  is  in  one  separate  box,  the  feed 
change  gears  are  enclosed  in  another  separate  case,  and  the 
head  is  another  unit,  entirely  independent  of  the  other  parts. 
The  advantages  of  this  method  of  construction,  not  only  in  the 
manufacture,  but  also  in  connection  with  repair  work,  or  in  the 
location  of  any  defects  that  may  develop,  are  well-known. 

All  gears  used  on  this  machine  either  run  in  a  bath  of  oil 
or  are  made  of  steel  and  hardened.     This  includes  the  main 


running.  The  gears  connecting  the  speed  box  with  the  shaft 
passing  through  the  feed  box  at  the  left  side  of  the  column, 
are  also  of  the  helical  type  and  hardened. 

The  Driving'  Mechanism 
The  drive  is  through  a  single  constant  speed  pulley,  which 
is  equipped  with  a  friction  clutch,  by  means  of  which  the  ma- 
chine is  started  and  stopped.  The  speed  change  mechanism 
is  encased  in  an  oil-tight  box,  which  is  filled  with  oil  so  that 
all  the  gears  and  bearings  inside  it  are  perfectly  lubricated. 
All  the  speed  changes,  of  which  there  are  eight,  ranging  from 


Fig.  1,     Colburn  24-inch  Heavy-duty  Electrically-driven  Drill  Press 

driving  gears  for  the  spindle,  the  bevel  gears  connecting  the 
vertical  intermediate  shaft  with  the  horizontal  shaft  at  the 
side  of  the  column,  and  the  two  gears  connecting  this  latter 
shaft  with  the  speed  box.  The  main  driving  gears  through 
which  power  is  transmitted  to  the  spindle,  are  helical  gears 
which  are  comparatively  noiseless  in  operation.  These  gears 
are  made  of  steel  and  the  teeth  are  ground  in  to  insure  smooth 
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Fig.  2.     Section  and  Elevation  showing  the  Automatic  Feed-tripping 
Mechanism 

40  to  440  revolutions  per  minute,  are  made  by  two  levers,  con- 
veniently located  at  the  front  of  the  machine.  Four  of  these 
changes  are  effected  by  the  engr.gement  of  a  hardened  dive-key 
with  different  gear  combinations,  while  the  remaining  four 
are  obtained  through  back-gears.  The  gears  for  the  speed 
changes  and  also  those  in  the  feed  box  are  lined  with  hardened 
steel  bushings.  The  drive  to  the  spindle  is  simple,  power 
being  transmitted  through  short  shafts,  the  bearings  of  which 
are  close  together.  The  arrangement  of  the  drive  is  similar  to 
that  used  in  recent  vertical  milling  machine  construction. 
The  Feeding  Mechanism 

All  the  feed  changes  are  obtained  through  positive  gears 
that  are  also  encased  and  run  in  a  bath  of  oil.  A  range  of 
six  feeds  is  available,  which  vary  in  geometrical  progression 
from  0.006  to  0.040  inch  per  revolution  of  the  spindle.  These 
changes  are  made  by  means  of  a  dive-key  and  back-gears. 
The  feeding  movement  is  transmitted  to  the  spindle  through 
a  worm-gear  of  large  diameter.  This  gear  has  mounted  on  it 
a  dial  graduated  in  thirty-seconds  of  an  inch,  that  enables  the 
operator  to  accurately  measure  the  depth  drilled.  As  these 
graduations  are  about  Vs  inch  apart,  obviously,  finer  measure- 
ments than  1/32  inch  may  be  made  by  reading  between  the 
graduations.  This  dial,  which  is  adjustable,  is  provided  with 
a  pawl  that  can  be  set  to  trip  the  feed  at  any  point  in  14 
inches  of  the  spindle  travel,  or  if  desired,  the  feed  may  be 
tripped  by  hand  from  the  operator's  position.  A  safety  shear 
pin  that  is  placed  on  the  worm  shaft  protects  the  feeding 
mechanism  from  injury. 

The  Automatic  Trip  Mechanlem 

A  detail  view  of  the  automatic  trip  mechanism  is  shown  in 
section  and  elevation  in  Fig.  2,  and  the  method  of  its  operation 


950 


MACHINERY 


July,  1910 


is  as  follows:  If  the  feed  Is  to  be  tripped  automatically  in 
7  inches  or  less,  pawl  H  is  set  as  indicated  by  the  dotted  lines 
at  K;  if  it  is  desired  to  trip  the  feed  at  a  distance  greater 
than  7  inches,  pawl  H  is  turned  to  the  position  shown  by  the 
full  lines.  For  example,  if  it  should  be  required  to  automatic- 
ally trip  the  feed  at  a  depth  of  3  inches,  the  knurled  nut  L 
would  first  be  loosened  and  the  graduated  dial  /  turned  until 
the  figure  3  on  it  was  opposite  the  mark  on  pointer  J, 
after  which  nut  L  would  be  tightened.  The  pawl  H  would 
then  be  set  in  the  position  shown  by  the  dotted  lines,  with 
the  result  that  when  the  drill  had  traveled  3  inches,  the  sur- 
face M  would  come  in  contact  with  the  side  N  of  the  trip  arm 
and  disengage  the  feed.  If,  on  the  other  hand,  it  were  re- 
quired to  drill  to  a  depth  of  9  inches  before  the  feed  was 
automatically  tripped,  the  dial  /  would  be  set  with  figure  2 
opposite  the  mark  on  pointer  J,  and  pawl  H  would  be  turned 
to  the  position  shown  by  the  full  lines.  With  the  pawl  in 
this  position,  the  contact  of  surface  0  with  lever  N  would  not 
throw  out  the  feed,  as  the  pawl,  being  loose  on  its  stud,  would 
simply  turn  and  pass  the  tripping  arm  without  moving  it. 
After  the  pawl  had  passed  the  arm,  it  would  then  be  in  the 
position  shown  by  the  dotted  lines,  that  is  with  the   end  P 


correspond  with  those  on  the  indicating  plate.  The  six 
feeds  are  obtained  by  operating  this  rod  in  conjunction  with 
pull-rod  X,  which  is  connected  with  the  back-gears  in  the 
feed  box.  The  lever  C  to  the  right  of  the  machine,  may  be 
used  to  trip,  the  feed  by  hand,  while  lever  D  throws  the  feed 
in  after  it  has  been  tripped.  The  handwheel  E  operates  the 
hand  feed,  the  power  feed  being  disengaged  by  pulling  out 
this  wheel  and  its  shaft  which  disengages  clutch  F.  Tie 
capstan  handle  G  is  for  the  rapid  traverse  of  the  spindle,  the 
worm  and  gear  being  first  disengaged  by  means  of  lever  C. 
It  will  be  seen  that  all  the  operating  levers  are  conveniently 
placed;  in  fact,  they  are  all  within  a  space  of  1  foot  in 
height  by  2   feet   in   width. 

Miscellaneous  Constructional  Features 

This  machine  is  equipped  with  a  lubricating  system,  the 
lubricant  being  taken  from  a  tank  which  is  located  at  the 
side  of  the  machine.  The  pump  is  attached  directly  to  the  ma- 
chine frame,  and  it  is  driven  by  a  small  round  belt  from 
the  pulley  hub.  The  lubricant,  after  being  forced  through 
the  flexible  nozzle  onto  the  work,  drains  back  through  a 
strainer  into  the  tank. 

The  table  is  of  the  bracket  type  and  it  is  provided  with  ex- 


yiaclHnery.y.  Y, 


Fig.  3.     Elevations  of  a 

in  contact  with  a  projecting  sleeve,  thus  preventing  further 
rotary  movement,  so  that  when  it  again  came  around  to  the 
tripping  lever,  the  feed  would  be  disengaged.  As  one  revolu- 
tion of  the  dial  is  equivalent  to  a  depth  of  7  inches,  it  will 
be  seen  that  by  this  simple  arrangement,  the  feed  is  auto- 
matically controlled  throughout  a  range  of  14  inches.  If  the 
knurled  nut  L  is  loose,  the  feed  cannot  be  automatically 
tripped  at  any  point. 

Operation  of  the  Machine 
The  function  of  the  various  operating  levers  will  be  ex- 
plained in  connection  with  the  elevation  shown  in  Fig.  3. 
The  levers  A  and  B  at  each  side  of  the  column  serve  to  start 
and  stop  the  machine  through  the  friction  clutch  pulley  L. 
The  lever  Z  mounted  just  above  the  feed  box,  operates  the 
back-gears  of  the  speed  change  mechanism,  while  handle  Y 
controls  the  position  of  the  dive-key  in  the  speed  box  and 
gives  four  changes  of  speed  which  are  indicated  by  raised 
letters.  A,  B,  C,  and  D,'  which  correspond  with  similar  letters 
on  an  indicating  plate  that  may  be  seen  in  Fig.  1.  As  before 
stated,  these  four  speeds  are  doubled  by  means  of  the  back- 
gears.  The  pull-rod  IV'  operates  the  dive-key  for  the  feed 
changes,  and  its  position  is  also  determined  by  letters  which 


Motor-driven  Machine 

tra  large  bearings  on  the  column.  It  has  a  vertical  adjust- 
ment of  15  inches  by  means  of  a  large  telescope  screw  that  is 
operated  by  a  crank  at  the  front.  This  screw  has  been  set 
off  center  to  permit  a  boring-bar  to  pass  through  the  table. 
The  working  surface  of  the  table,  which  is  18  by  24  inches, 
contains  two  T-slots,  and  a  large  oil  pan  is  provided  on  both 
sides  and  in  the  front. 

The  spindle  of  the  machine  is  of  forged  high-carbon  steel, 
and  the  thrust  is  taken  on  Hess-Bright  ball  thrust  bearings. 
The  spindle  has  a  travel  of  16  inches,  and  the  end  is  bored  to 
receive  a  No.  5  Morse  taper.  The  maximum  distance  from 
the  nose  of  the  spindle  to  the  table  is  34  inches,  and  the 
distance  from  the  center  of  the  spindle  to  the  face  of  the 
column  is  12%   inches. 

Tests 

Tests  made  with  the  motor-driven  machine  illustrated  in 
Fig.  1  which  is  equipped  with  a  25-horsepower  constant  speed, 
Westinghouse  motor  that  is  connected  to  the  clutch  pulley 
of  the  drill  press  by  an  S-inch  belt,  showed  a  capacity  for 
rapid  drilling  that  exceeded  the  expectations  of  the  designers. 
For  example,  in  a  test  conducted  by  the  Colburn  Machine  Tool 
Co.,  a  1%-inch  drill  was  driven  at  the  rate  of  31.2  inches  per 
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minute,  without  injury  to  (>itlu>r  the  nmihine  or  drill,  which 
Illustrates  in  a  striliing  way  the  power  and  strength  of  the 
machine.  When,  however,  an  attempt  was  made  to  use  a  little 
larger  drill  than  this,  the  drill  was  burned.  The  makers  be- 
lieve, though,  that  it  would  be  practical,  when  using  a  1-inch 
drill,  to  drill  holes  in  ordinary  cast  iron  at  a  feed  rate  of 
31.2  Inches  per  minute.  Another  interesting  experiment  was 
made  with  a  3-inch  drill,  which  was  driven  through  cast  iron 
at  11.25  Inches  per  minute.  The  cutting  speed  was  then  in- 
creased from  147  feet  to  262  feet  per  minute,  without  chang- 
ing the  feed,  which  gave  a  feed  rate  of  15.7  inches  per  minute. 
After  the  drill  had  (lenetrated  to  a  depth 
of  3  inches,  the  fuse  blew  out,  at  which 
time  the  power  consumption  was  53  horse- 
power. Of  course,  this  kind  of  drilliiiK 
is  not  advocated,  but  was  simply  done 
to  demonstrate  the  capacity  of  both  ma- 
chine and  drill. 

When  the  machines  are  electiically 
driven,  the  constant  speed  type  of  motor 
is  employed.  This  motor  is  mounted 
on  an  extension  of  the  base  at  the  rear 
of  the  machine  where  It  is  out  of  the 
way.  As  the  motor  is  located  beneath  the 
feed  change  box,  there  is  practically  no 
increase  in  floor  space  required  when  the 
motor  drive  is  employed,  as  is  plainly 
shown  by  the  front  elevation.  Fig.  3.  The 
manufacturers  recommend  a  belt  drive  di- 
rect from  the  motor  to  the  driving  clutch 

pulley;  this  allows  the  machine  to  be  started  and  stopped  by 
means  of  the  clutch  without  stopping  the  motor.  Any  make  of 
constant  speed  motor  can  be  used  and  the  size  should  range 
from  5-  to  20-horsepower,  depending  on  the  work  to  be  per- 
formed. 


magneto.  Jump  spark,  or  make-and-break  system  being  em- 
ployed. When  the  magneto  is  installed,  it  Is  mounted  on  the 
engine  frame  and  driven  by  a  transmission  chain,  connecting 
with  the  secondary  shaft  so  a§  to  make  only  one  revolution 
for  each  spark.  This  spark  can  be  advanced  or  retarded  while 
the  engine  is  running,  and  th<>  same  intensity  of  spark  is 
produced  when  starting  as  when  running  at  full  speed. 

The  air  compressor  end  of  the  cylinder  is  equipped  with  a 
mechanically-operated  intake  valve,  which  is  similar  to  the 
Corliss  engine  valve.  This  valve,  which  is  plainly  shown  in 
the  sectional  view,   is  at  rest  during  the  entire  compression 
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PLICKINGER  COMBINATION  GAS  ENGINE 
AND  AIR  COMPRESSOR 

A  combination  gas  engine  and  air  compressor  for  supplying, 
simultaneously,  power  and  compressed  air,  is  now  being  manu- 
factured by  the  Flickinger  Iron  Works,  Bradford,  Pa.  Both 
the  engine  and  compressor  operate  as  a  combined  unit,  one  end 
of  a  single  cylinder  being  used  as  an  explosion  chamber  for 
developing  the  required  power,  while  the  other  acts  as  a  com- 
pressor. The  arrangement  is  such  that  the  machine  can  be 
instantly  converted  into  a  simple  gas  engine  while  running, 
and  the  compressor  can  also  be  thrown  into  commission  at 
any  time.  This  feature  would  be  especially  applicable  to  shops 
requiring  power  continuously  and  compressed  air  intermit- 
tently. 

Exterior  and  sectional  views  of  this  gas-driven  compressor 
are  shown  in  Figs.  1  and  2,  respectively.     The  gas  engine  or 


Sectional  View  of  the  Combination  Gas  Engine  and  CompresBor 

stroke,  which  minimizes  the  wear.  The  discharge  vaives  are 
of  the  standard  poppet  type,  and  have  removable  guides 
which  can  be  taken  out  witnout  breaking  any  pipe  connections. 
The  valves  on  the  motor  end  of  the  cylinder  are  of  the  mush- 
room type.  The  exhaust  valve  is  operated  by  a  cam  on  the 
lay-shaft,  while  the  inlet  valves  are  opened  by  the  vacuum 
created  during  the  suction  stroke.  These  valves,  which  are 
provided  with  dash  pots  to  insure  smooth  working  and  easy 
seating,  are  so  arranged  that  the  incoming  charge  strikes 
against  and  cools  the  exhaust  valves.  The  cylinder  is  fur- 
nished with  a  water-jacket  throughout  its  entire  length,  and 
the  front  and  back  heads  are  also  water-jacketed.  The  bed 
is  of  the  bored-guide  type  and  the  main  bearings  are  pro- 
vided with  interchangeable  bronze  liners  which  can  be  re- 
newed at  any  time.  The  crankshafts  are  of  the  center-crank 
type  and  the  journals  are  ground  true  on  a  special  machine. 
The  connecting-rods  are  forged  from  solid  steel  billets  and 
are  provided  with  a  screw  and  wedge  take-up  on  the  cross- 
head  end,  and  solid  bronze  boxes.  The  crank  end  is  of  the 
marine  type  and  has  steel  boxes  lined  with  genuine  babbitt 
metal.  All  parts  are  made  of  high-grade  material  and  the 
engine  is  rigidly  constructed  throughout. 

These  machines  are  built  with  single  cylinders  in  sizes  up 
to  50-horsepower.  They  are  also  made  in  the  duplex  and 
tandem  types  up  to  lOO-horsepower  and  with  the  duplex  tandem 
arrangement  in  larger  units.  TTie  duplex  engine  can  be  fur- 
nished with  only  one  side  fitted  with  a  compressing  cylinder, 
if  the  power  requirements  are  greater  than  those  of  the  air. 


Fig.  1.     Gas-diiven  Compressor  which  may  be  used  as  a  Motor  and 
Compressor,  simultaneously 

power  end  of  the  machine  works  on  the  four-cycle  principle 
and  it  is  identical  in  construction  with  the  gas  engine  manu- 
factured by  this  company.  The  special  feature  of  this  engine 
is  the  valve  mechanism  which  consists  of  an  automatic  cut- 
off valve,  controlled  by  a  governor.  This  governor  is  of  the 
centrifugal  ball  type,  and  the  arrangement  is  such  that  the 
charge  is  throttled  in  proportion  to  the  load.  Tte  ignition 
system    used    depends    on    the    requirements,    either   a    Bosch 


ELMORE  SENSITIVE  DRILL  PRESS 

A  very  compact  and  conveniently-operated  sensitive  drill 
has  been  brought  out  by  the  Dwight  Slate  Machine  Co.,  Hart- 
ford, Conn.  This  machine,  while  in  the  "sensitive"  class,  has 
been  rigidly  and  substantially  constructed  to  enable  It  to  meet 
the  demand  for  the  higher  speeds  which  the  new  alloy  steel 
drills  now  employed  have  made  possible  and  desirable. 

Perhaps  the  most  striking  feature  of  this  new  design  is 
the  form  of  belt  drive  employed.  This  drive  is  so  arranged 
that  several  changes  of  speeds  may  be  quickly  obtained  while 
the  machine  is  in  motion,  without  leaving  the  operating  posi- 
tion, or  shifting  the  belt  either  on  cones  or  in  tension.  By  re- 
ferring to  Figs.  1  and  2,  which  show,  respectively,  single  and 
niulti-spindle  machines,  it  will  be  seen  that  connection  from 
the  pulleys  on  the  drive  shaft  to  the  pulleys  on  the  spindle,  is 
made  by  an  endless  belt.     This  belt,  which  Is  IVi  Inch  wide  and 
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17  feet  long,  passes  around  two  driving  pulleys  of  different 
diameters  at  the  rear,  and  over  suitably  arranged  idlers  to 
two  driven  pulleys  on  the  spindle.  Between  each  of  these 
sets  of  pulleys,  friction  clutches  have  been  interposed,  the 
clutch  for  the  spindle  being  operated  by  the  small  crank  seen 
near  the  top  of  the  column,  and  the  clutch  for  the  driving 
pulleys  by  a  similar  crank  located  on  the  column  just  opposite 
the  driving  shaft.  It  is  by  means  of  these  levers,  which  are 
self-locking  in  all  positions,  that  the  speed  changes,  of  which 
there  are  four  ranging  from  500  to  2050  revolutions  per  min- 
ute, are  obtained.  The  lower  lever,  which  operates  the  clutch 
between  the  driving  pulleys,  also  controls  the  starting  and 
stopping  of  the  machine.  This  construction,  therefore,  makes 
it  possible  to  start  and  stop  any  spindle  of  a  multi-spindle 
machine,  independently  of  the  others.  This  independent 
feature  makes  it  unnecessary  to  employ  tight  and  loose  pul- 


In  order  to  make  frequent  oiling  unnecessary  and  to  elim- 
inate friction  as  far  as  possible,  ball  bearings  are  used  through- 
out. All  cones  and  raceways  are  carefully  hardened  and 
ground.  The  clutches  employed  are  of  the  simple  cone  type 
and  are  of  large  proportions,  considering  the  duty  imposed 
on  them. 

As  each  unit  of  a  multi-spindle  machine  may  be  operated  in- 
dependently of  the  others,  a  continuous  drive  shaft  connecting 
all  the  spindles  may  be  used,  in  which  case  they  would  have 
the  same  ratio  of  speed  changes.  If  it  is  desirable,  however, 
an  independent  drive  can  be  provided  for  each  spindle  by  us- 
ing varying  sizes  of  pulleys  on  the  lineshatt,  so  that  the  spin- 
dles can  have  a  different  speed  ratio.  For  example,  with  a 
three-spindle  machine,  the  speed  of  two  of  the  spindles  could 
be  controlled  by  one  drive  shaft,  thus  providing  a  suitable 
ratio  of  speeds  for  the  drilling  operations,  while  the  third 
spindle  could  be  driven  independently  and  at  the 
proper  speed  for  tapping,  counterboring,  facing 
and  similar  operations.  This  feature  adapts  the 
machine  particularly  to  varied  classes  of  work. 
Another  good  point  in  the  construction  of  this 
tool  lies  in  its  compactness,  a  comparatively 
small  amount  of  floor  space  being  required.  The 
projected  floor  space  for  a  single-spindle  ma- 
chine is  only  20  by  33  inches,  while  that  of 
one  with  G  spindles  Is  34  by  6ZV2  inches.  As  it 
is  unnecessary  for  the  operator  to  make  ad- 
justments at  the  rear,  rows  of  these  drills  may 
be  set  back  to  back,  thus  effecting  a  considerable 
economy  in  the  matter  of  floor  space. 

These  tools  are  built  with  any  number  of  spin- 
dles up  to  and  including  six.  The  distance  from 
the  center  line  of  the  spindle  to  the  face  of  the 
column  is  8  inches.  Tlie  total  traverse  of  the 
spindle  is  13  inches,  and  the  maximum  distance 
from  the  table  to  the  spindle  is  32  inches  on 
the  single-spindle  type,  and  26  inches  on  the 
multi-spindle  machines,  which,  as  Fig.  2  shows, 


Fig.  1.    Single-spindle  Sensitive  DriU  Press,      Fig.  2.    A  Dwight  Slate  Machine  of  the  MxUti- 
built  by  Dwight  Slate  Machine  Co.  spindle  Type 


Fig.  3.     Plan  View  of  the  Belt  Drive 


leys,  the  machine  being  equipped  with  constant  speed  drive  on 
a  single  pulley. 

An  indicating  plate,  which  is  attached  to  the  column,  shows 
graphically  the  relative  positions  of  the  upper  and  lower  clutch 
handles  for  obtaining  the  various  speeds.  For  example,  when 
both  handles  occupy  a  vertical  position  both  clutches  are  dis- 
engaged; by  moving  the  lower  one  to  the  left  and  the  upper 
one  to  the  right,  a  speed  of  500  revolutions  per  minute  is 
obtained;  by  shifting  the  lower  one  also  to  the  right,  this 
speed  is  increased  to  SOD  revolutions  per  minute,  etc. 

The  pulleys  on  both  the  driving  shaft  and  spindle  are 
mounted  on  stationary  hollow  quills,  which  arrangement  re- 
lieves both  the  spindle  and  driving  shaft  from  all  belt  stress. 
The  proper  tension  of  the  belt  is  obtained  simply  by  turning 
a  knurled  nut  through  which  the  screw  of  the  idler  yoke  at 
the  rear  passes. 

The  spindles  of  these  machines  are  bored  with  a  No.  2  Morse 
taper  hole  and  each  spindle  is  counterbalanced  by  a  flat  coiled 
spring  located  in  the  sliding  head.  These  springs  can  be  ad- 
justed to  exactly  counterbalance  the  spindle,  or  so  as  to  auto- 
matically return  it  to  its  upper  position.  The  feeding  lever 
may  be  easily  moved  in  or  out  for  obtaining  varying  degrees 
of  leverage,  and  it  is  automatically  retained  in  any  position  de- 
sired by  the  same  spring  which  counterbalances  the  spindle. 
Positive  depth  stops  are  mounted  on  each  spindle  quill  within 
easy  reach  of  tlie   operator. 


are  equipped  with  a  table-raising  device.  The  approximate 
net  weights  of  the  single-  and  six-spindle  types  are  500  and 
2150  pounds,  respectively.  The  company  is  prepared  to  equip 
this  tool  with  an  electric  drive  if  desired.  When  this  form 
of  drive  Is  employed,  the  motor  is  mounted  on  a  separate 
bracket  which  is  attached  to  the  rear  of  the  column. 

BAIRD  TOOL  AND  DIB  GRINDER 
The  Baird  Machine  Co.,  of  Oakville,  Conn.,  is  now  manu- 
facturing the  tool  and  die  grinder  illustrated  in  Fig.  1.  This 
machine  is  intended  as  an  all-around  grinder  for  the  tool-room 
or  for  general  work,  and  it  can  be  used  for  the  grinding  of 
punches,  dies,  automatic  machine  tools,  lathe  and  planer  tools, 
etc.  It  consists  of  a  neatly  designed  column  on  which  is 
mounted  a  tool  steel  spindle  carrying  an  emery  wheel  on 
each  end.  An  adjustable  tool  rest  is  provided  for  one  wheel 
to  support  lathe,  planer  or  similar  tools,  while  beneath  the 
opposite  wheel  there  is  a  table  on  which  may  be  supported 
punches,  dies  and  similar  tools  while  they  are  being  ground. 
The  bracket  on  which  this  table  is  mounted  can  be  easily  and 
quickly  adjusted  vertically  on  the  column.  It  is  clamped  rig- 
idly in  the  desired  position  by  a  cam  and  lever,  and  a  counter- 
weight connected  with  the  bracket  and  contained  in  the  ped- 
estal, keeps  it  from  falling  when  the  clamp  is  released.  This 
counterweight  also  makes  it  easier  to  raise  or  lower  the 
bracket.     In  addition  to  the  adjustment  of  the  bracket  on  the 
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column,  a  fine  ailjustuiciit  is  providod  for  the  tabic  that  is 
obtained  by  moans  of  tlie  small  liandwliool  sliown  In  tlio  il- 
lustration. This  tlno  adjustment,  wliith  has  a  range  of  1  lucli. 
Is  desirable  for  the  grindinK  of  dies  and  similar  work.     The 

maximum  adjustment  of  the 
liracliet  on  the  column  Is  12% 
inches.  The  construction  of 
the  spindle  and  its  bearings 
is  shown  in  Fig.  2.  The 
spindle  has  ground  taper 
hearings  which  run  in  bronze 
bo.xes,  the  composition  of 
which  is  the  same  as  that  re- 
quired by  the  United  States 
Covernment  for  bearings. 
These  boxes  are  dustproof  and 
they  have  simple  adjustments 
for  taking  up  wear,  as  the  en- 
graving indicates.  They  are 
provided  with  ring  oiling 
devices  and  they  can  easily 
be  replaced  with  new  ones 
when  this  is  necessary.  The 
height  from  the  floor  to  the 

Fig.  1.    Baird  Tool  and  Die  Grinder        center    Of    the    spindle    Of    this 

machine  is  40  inches,  and  the  distance  between  the  wheels  is 
15%  inches.  The  distance  from  the  top  of  the  table  to  the  cen- 
ter of  the  spindle  with  the  table  and  bracket  in  the  lowest  po- 
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Pig.  2.     View  shopping  Construction  of  Spindle 

Bition,  is  15%  inches,  and  the  surface  of  the  table  is  10  by 
18  inches.  Two  emery  wheels,  12  inches  in  diameter  w-ith  a  1- 
inch  face,  a  set  of  wrenches,  water  tank,  and  a  countershaft 
are  furnished  with  this  machine.  The  countershaft  is  pro- 
vided with  a  slotted  lever  shipper  that  is  operated  by  simply 
twisting  a  rod.  and  it  is  locked  in  either  the  on  or  off  posi- 
tion. 


LINSLEY  LATHE  DRILL  HOLDER 
A  drill  holder  for  the  lathe,  which  has  been  brought  out  by 
the  Linsley  Tool  Co.,  13370  Superior  Ave.,  Cleveland,  Ohio,  is 
shown  In  the  accompanying  line  engraving.     The  shank  A  of 
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this  holder  is  turned  to  fit  the  tailstock  spindle,  and  the  outer 
part  or  body  is  bored  to  lit  the  drill  or  tool-shank.  A  cross- 
shall  or  pin  IS  is  provided,  that  slides  loosely  in  a  hole  bored 
through  the  holder.  This  cross-pin  has  a  groove  cut  in  it,  the 
sides  of  which  extend  down  over  the  laiig  of  the  drill,  thus 
preventing  the  latter  from  turning  in  the  holder.  As  the 
bottom  of  this  groove  is  cut  on  an  incline,  the  pin  li  is  also 
used  to  force  the  drill  from  the  holder.  When  the  holder  Is 
in  use,  the  end  of  pin  B  rests  on  the  lathe  tool-rest.  The  two 
screw-heads  C  prevent  the  two  parts  of  the  holder  from  becom- 
ing separated  when  it  is  not  in  use. 


BARNES  ALL-GEARED  TAPPING  MACHINE 
WITH  AUTOMATIC  REVERSE 

In  the  department  of  New  Machinery  and  Tools  for  May. 
I'.iUS,  and  November,  1909,  we  illustrated  and  described  the 
20-  and  24-inch  all-geared  drills  built  by  the  Barnes  Drill  Co., 
602  S.  Main  St.,  Rockford,  111.  This  company  has  now  brought 
out  a  new  design,  which,  while  of  the  same  general  construc- 
tion as  those  previously 
described,  contains  some 
noteworthy  improve- 
ments.  By  referring  to 
the  accompanying  illus- 
tration, it  will  be  seen 
that  this  drill,  which  is 
of  the  automatic  revers- 
ing type,  has  a  single 
pulley  for  driving  and 
reversing.  A  reverse 
speed  of  1%  to  1  is  ob- 
tained by  means  of  fric- 
tion clutch  gears  which 
are  mounted  on  the  driv- 
ing end  of  the  machine 
instead  of  being  on  the 
spindle.  The  automatic 
reversing  mechanism  is 
a  very  desirable  feature, 
particularly  for  depth 
tapping.  It  can  be  set 
so  that  the  instant  the 
tap  reaches  the  required 
depth,  the  spindle  will 
automatically  reverse 
and  back  the  tap  out  at 
practically  twice  the 
speed  at  which  it  enter- 
ed. This  mechanism  can 
also  be  set  so  as  to 
trip  automatically  (or  by  hand)  and  stop  the  spindle  in- 
stantly without  reversing  Its  movement.  The  spindle  may 
be  reversed  or  stopped  at  any  time  by  a  small  trip  lever 
which  is  conveniently  located.  This  machine  has  four  direct, 
geared  speeds  and  four  back-geared  speeds,  making  eight 
changes  of  geared  speeds  available. 

This  type  is  built  in  20-  and  24-inch  sizes,  and  the  makers 
claim  that  these  machines  are  the  strongest  and  most  power- 
ful upright  drills  of  their  swing.  The  20-inch  machine  drives 
a  114 -inch  U.  S.  standard  tap,  running  at  125  revolutions  per 
minute  Into  cast  iron,  without  using  the  back-gears.  When 
the  back-gears  are  thrown  In,  a  IV2  inch  U.  S.  standard  tap 
may  be  driven  into  cast  iron  at  a  speed  of  50  revolutions  per 
minute,  while  the  24-inch  size  will  drive  a  tap  up  to  2  inches 
in  diameter.  With  the  positive  power  feeds  added  to  these 
machines,  they  can  be  used  advantageously  for  both  drilling 
and  tapping. 


Barnes  20-inch  All-geared  Tapping  Machine 
wath  Automatic   Reverse 


Drill  Holder  for  the  Lathe 


LODGE  &  SHIPLEY  CRANKSHAFT  LATHE 

In  the  department  of  New  Machinery  and  Tools  of  the  June, 
1909,  number  of  M.vcniNEKV,  we  illustrated  and  described  a 
lathe  manufactured  by  the  Lodge  &  Shii)ley  Machine  Tool  Co.. 
Cincinnati,  for  turning  the  ends  of  automobile  crankshafts 
of  2V4  inches  throw.     Recently  this  firm  has  built  a  lathe  for 
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turning  much  larger  crankshafts,  a  general  view  of  which 
is  shown  in  Fig.  1.  This  machine  is  a  standard  36-inch  patent 
head  lathe  raised  in  the  sand  to  swing  42  inches  over  the  shear. 
The  special  attachment  for  holding  a  shaft  while  it  is  being 
turned,  is  illustrated  in  Figs.  2  and  3.  This  attachment  can 
be  easily  adjusted  to  bring  the  crankpin  center  into  alignment 
with  the  axis  of  the  lathe  spindle,  and  it  also  affords  a  power- 
ful drive  and  rigidly  supports  the  crank  so  that  there  is  prac- 
tically no  springing  action  when  taking  a  cut. 

A  swiveling  chuck  A  attached  to  the  faceplate,  carries  one 


exact  alignment  with  each  other  before  the  hinged  caps  are 
finally  tightened  to  grip  the  crankshaft.  The  faceplate  lock- 
ing pin  is  carried  in  a  bracket  attached  to  the  inner  ways 
of  the  bed.  A  star  knob  on  the  front  of  the  bracket  furnishes 
convenient  means  for  sliding  the  pin  into  or  out  of  its  seat 
in  the  faceplate.  The  locking  pin  in  the  outer  support  is 
similarly  operated.  Before  placing  the  crankshaft  in  the  lathe, 
the  two  locking  pins  are  slipped  into  their  seats,  which  exactly 
aligns  both  chucks,  so  that  the  shaft  can  be  placed  in  them 
and  gripped  without   danger  of  springing.     The  locking  pins 


iu:t- 


end  of  the  crankshaft  by  securely  gripping  it  in  a  bearing 
having  a  hinged  cap.  The  base  upon  which  the  chuck  swivels, 
has  a  tongue  which  fits  a  planed  slot  passing  through  the 
center  of  the  faceplate.  This  chuck  can  be  placed  with  its 
center  coincident  with  the  center  line  of  the  lathe  to  turn 
shaft  bearings,  or  it  can  be  set  eccentrically  to  any  desired 


Fig.  1.    Large  Crankshaft  Lathe  built  by  the  Lodge  &,  Shipley  Machine  Tool  Co. 

leaving   the   chucks   and   shaft   free   to 


Fig.  2.    View  showring  the  Crankshalt  Turning  Attachments 

amount  within  its  range,  for  turning  crankpins.  The  swiveling 
base  allows  the  attachment  to  be  adjusted  for  shafts  having 
pins  located  at  different  angles.  A  steel  strip  B  bolted  in  the 
slot  at  one  side  of  the  chuck-plate,  locates  the  chuck  at  just  the 
proper  distance  off  center  to  give  the  correct  throw  for  the 
crankpin  to  be  turned.  The  weights  shown  attached  to  the 
faceplate  opposite  the  chuck  are  for  counterbalancing  both 
chuck  and  crankshaft. 

When  turning  the  pins,  the  outer  support  E  holds  the  tail 
end  of  the  crankshaft.  This  outer  support  is  a  carrier  chuck, 
but  not  a  driving  head,  as  the  drive  for  the  crankshaft  is  from 
the  faceplate  end  only.  The  shaft  is  held  at  the  proper  dis- 
tance off  center  by  being  gripped  in  the  hinged  bearing  M 
which  is  attached  to  the  central  rotating  chuck.  There  is  an 
annular  bearing  F  in  the  outer  support,  so  that  the  chuck  car- 
rying the  eccentrically-located  shaft  is  free  to  revolve.  Thus 
the  clamping  bearings  of  both  the  swiveling  chuck  and  the 
outer  support,  always  remain  in  line  as  the  shaft  revolves. 
This  outer  support  also  serves  as  a  steady-rest,  by  gripping  the 
shaft  close  to  one  of  the  crank  webs. 

Locking  pins  H  and  N  bring  the  two  clamping  bearings  into 


are   then   withdrawn, 
revolve. 

Connected  front  and  rear  tool-rests  are  used,  both  rests  be- 
ing cast  in  one  piece  with  the  long  cross-slide  that  is  mounted 
upon  the  bridge  of  the  carriage.  This  slide  has  power  feed  as 
well  as  hand  movement.  An  upright  post  gives  a  firm  support 
to  each  tool  almost  out  to  the  cutting  point,  and  prevents  ex- 
cessive overhang.  The  front  block  carries  three  tools.  Two 
of  these  tools  C  are  for  facing  the  cheeks  of  the  shaft  and 
are  carried  in  a  hinged  holder  so  that  they  can  be  thrown 
back  when  not  in  use;  the  third  tool  D  turns  the  cylindrical 
portion  of  the  pin.  The  rear  tool-rest  has  a  holder  K  con- 
taining two  cutting  tools  spaced  just  the  proper  distance 
apart  to  fillet  the  ends  of  the  pin,  and  thus  determine  the 
length  of  the  portion  which  is  to  be  turned. 

Since  the  special  fixtures  are  needed  only  for  turning  the 
pins,  our  description  has  covered  that  work  only.  The  turn- 
ing of  the  bearings  is  a  separate  and  previous  operation,  being 
straight  turning  between  centers  with   the  outer  support  re- 


1  feOli'.  c^-^^ 

Ei^3 

-^-mjzr^ 

Fig.  3.     Another  View  of  the  Turning  Attachments 

moved,  the  swiveling  chuck  on  the  center  of  the  faceplate  and 
the  tailstock  center  supporting  the  other  end  of  the  crank- 
shaft. 

Multiple  stops  for  length  and  cross  feeds  are  included  in 
the  equipment,  and  greatly  increase  the  output.  These  stops 
have  already  been  described  in  detail  in  our  description  of  the 
smaller  crankshaft  lathe.  We  will  therefore  merely  mention 
here  that  the  longitudinal  stops  positively  determine  the  cor- 
rect location  of  the  carriage  for  all  fillets  and  shoulders,  and 
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that  the  diameter  stops  locate  the  cross-slide  to  give  proper 
lliiisliod  dlaiiu'lors  wlicu  citlior  the  front  or  Iho  rear  tools  are 
cuttiutv. 

Even  when  tlie  hit  In-  is  ni)t  used  lor  tiuiiiiig  crankshafts,  it 
will  be  found  a  valuable  uianulacturing  tool.  The  equiiiment 
also  Includes  the  regular  enKine  lathe  parts,  such  as  a  small 
faceplate,  compound  rest,  full  swing  rest,  and  wrenches.  The 
crankshaft  attachment  can  be  quickly  removed  from  the  lathe, 
and  the  compound  rest  substituted  for  the  connected  front  and 
rear  tool-blocks,  leaving  the  machine  in  shape  for  handling 
the  full  range  of  work  suitable  for  an  engine  lathi\ 


LARGE  FERRACUTE  TRIMMING  PRESS 

The  I'^rracute  Machine  Co.,  of  Uridgeton,  X.  J.,  has  recently 
built  from  designs  of  its  president,  Mr.  Oberlin  Smith,  several 
heavy  trimming  presses  for  use  in  a  prominent  locomotive 
works.  Some  of  these  presses  are  intended  for  pressures  of 
300  tons  and  others  for  200  tons,  the  Illustration  showing  one 
of  the  300-ton  presses.  This  machine  contains  a  side  punch 
for  similar  work  of  a  lighter  character,  thus  adding  consider- 
ably to  the  capacity  of  the  press.  The  distance  between  the 
columns  is  32  inches  and  the  bed  measures  30  inches  across 
and  !J0  inches  from  front  to  back  As  the  engraving  shows, 
the  bed,  bolster,  and  ram  contain  T-slots  for  die-clamps.  The 
bed  of  the  side  punch  is  15  by  30  inches.     The  stroke  of  the 


Ferracute  Trimming  Press  of  300-ton  Capacity 

main  press  is  12  inches  with  a  10-inch  adjustment,  and  the 
side  punch  has  a  stroke  of  3  inches.  The  height  from  the 
bed  to  the  ram  with  the  latter  at  the  top  of  its  stroke  and 
adjustment,  is  34  inches.  The  drive  of  the  machine  is  double- 
geared,  the  power  being  transmitted  from  the  flywheel  shaft 
by  a  pinion  and  gear  to  an  intermediate  shaft  at  the  rear 
which,  in  turn,  through  a  second  pinion,  drives  the  large  gear 
which  is  mounted  on  the  main  shaft.  This  arrangement  gives 
a  gearing  ratio  of  50  to  1.  The  main  shaft  is  a  steel  forging 
having  a  diameter  of  9  inches  at  the  journals  and  11  inches 
at  the  crank.  The  flywheel  is  40  inches  in  diameter,  has  a 
7-inch  face,  and  weighs  1100  pounds.  This  press  is  equipped 
with  a  friction  clutch  which  enables  the  operator  to  start  or 
stop  it  at  any  part  of  the  stroke.  The  machine  occupies  a 
floor  space  10  feet  by  7  feet  6  inches.  Its  height  is  14  feet, 
and  the  weight,  approximately  68,500  pounds. 


ATLAS  BENCH  POWER^PRESS 

The  small  bench  power-press  Ulu.slialed  herewith  has  been 
designed  by  the  Atlas  Machine  Co.,  Watorbury,  Conn.,  to  meet 
the  demand  for  a  medium  weight  machine  of  this  tyiie.  One  of 
the  interesting  features  of  this  iiress  is  the  new  one-revolution 
positive  stop  clutch   which   is   simpk'   in   construct ir)n   and   at 


Bench  Power  Press  made  by  the  Atlas  Machine  Co. 

the  same  time  sure  in  its  operation.  This  clutch,  ■which  is 
operated  in  the  usual  manner  with  a  foot-treadle,  is  released 
by  the  striking  of  a  cam  point  against  a  knuckle  piece,  that 
in  its  movement  slightly  raises  the  pull-down  latch  and  at 
the  same  time  pushes  it  off  the  clutch  lever,  thus  releasing  the 
lever  in  ample  time  to  engage  the  driving  key  which,  in  turn, 
pulls  out  and  stops  against  a  positive  projection,  thus  making 
it  impossible  for  the  press  to  repeat.  To  arrange  the  machine 
for  continuous  running,  it  is  only  necessary  to  loosen  a  nut  and 
drop  the  knuckle  piece  against  which  the  cam  point  strikes. 
In  this  clutch  there  are  few  parts  to  wear  or  to  become 
broken,  and  all  the  parts  are  operated  by  a  single  spring  which 
is  of  considerable  length,  as  the  engraving  indicates.  The 
stroke  of  this  press  is  IV2  and  2  inches.  The  height  from  the 
bed  to  the  gate  (when  down)  is  7%  inches,  and  the  die-bed 
has  a  surface  of  13  by  8  inches.  The  weight  of  the  press 
complete  is  375  pounds. 


KEUPPEL  &  ESSER  FRACTION  ADDER 

A  very  simple  but  practical  instrument,  by  means  of  which 
fractions  may  be  quickly  added,  is  illustrated  herewith.  This 
fraction  adder  can  be  used  for  adding  fractions  of  64ths,  or 


Instrument  which  automatically  adds  Fractions 

multiples  thereof,  up  to  16  integers.  A  white  xylonite  disk 
which  revolves  on  an  octagonal  polished  wood  base  covered 
with  white  xylonite,  has  near  its  circumference  sixty-four  in- 
dentations which  correspond  in  iiosiliiiu  to  tli(-  friictioiial  gi'ad- 
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uations  marked  on  the  base.  At  the  lower  edge  of  the  base  a 
nickel-plated  stop  Is  attached  which  projects  over  the  disk  as 
shown.  If  a  pointed  instrument  or  pencil  point  is  placed  in 
the  small  indentation  at  the  circumference  of  the  disk  op- 
posite the  fraction  to  be  added  and  the  disk  is  rotated  until 
arrested  by  the  contact  of  the  stop  with  the  pointer,  the  frac- 
tion at  which  the  pointer  was  originally  set  will  be  shown  on 
the  counter,  providing  the  latter  was  set  to  zero  by  means 
of  the  milled  head  screw  shown,  before  performing  this  opera- 
tion. To  add  to  this  fraction  any  number  of  fractions,  it  is 
simply  necessary  to  place  the  pointer  in  the  indentation  op- 
posite each  fraction  to  be  added,  and  rotate  the  disk  each 
time  until  the  pointer  comes  against  the  stop.  The  counter 
will  show  each  successive  total  through  the  two  windows  in  the 
disk,  one  of  these  openings  giving  the  integer  and  the  other 
the  fraction.  The  usefulness  of  this  device  will  be  at  once  ap- 
preciated by  those  constantly  engaged  in  the  checking  of  draw- 
ings or  in  other  computations  involving  the  addition  of  frac- 
tional parts.  This  instrument  is  the  product  of  the  Keuffel 
&  Esser  Co.,  127  Fulton  St.,  New  York. 


LEHIGH  RIM  FRICTION  CLUTCH 
A  clutch  that  is  especially  adapted  to  high  speeds  and  is 
suitable  for  motor-drives  or  wherever  a  quick-acting  and  power- 
ful clutch  is  required,  is  illustrated  herewith.  This  clutch, 
which  is  made  by  the  Lehigh  Clutch  Co.,  Catasauqua,  Pa.,  is 
of  the  opposite  jaw  type,  that  is,  there  are  two  jaws  on  each 
arm,  making  four  sets  in  all,  which  grip  the  friction  ring  both 
on  the  outside  and  inside  as  the  engraving  indicates.  In  opera- 
tion the  outer  jaw  is  drawn  toward  the  center  of  the  clutch  and 
the  inner  one  is  forced  away  from  it,  the  friction  ring  being 
gripped  between  them.  A  separate  positive-acting  lever  and 
link  are  employed  to  operate  each  jaw,  and  connection  is  made 
with  the  spool  by  special  turnbuckles.  When  the  shoes  wear, 
these  turnbuckles  provide  convenient  means  for  adjustment. 
No  springs  are  used  to  release  the  clutch,  but  the  jaws  are 
moved  from  the  rim  by  positive-acting  levers,  which  are  so 
arranged  that  the  clutch  may  be  engaged  or  disengaged,  it  is 


Lehigh  Rim  Friction  Clutch 

stated,  with  less  power  than  is  required  for  any  other  clutch 
of  equal  capacity. 

The  construction  of  this  clutch  is  such  that  either  the  in- 
side or  the  outside  jaws  may  be  adjusted  independently  with- 
out disturbing  the  other  member  of  the  pair.  The  wooden 
shoes  or  friction  blocks  which  bear  against  the  rim  may  be  re- 
newed, when  necessary,  in  a  very  short  time,  as  all  that  is  re- 
quired is  to  move  the  jaws  away  from  the  friction  ring,  loosen 
the  two  bolts  holding  the  wooden  shoe  in  place,  and  slide  it 
along  the  friction  ring  until  it  clears  the  jaws. 

The  spider,  the  spool  and  the  jaws  are  made  of  a  special 
mixture  of  cast  iron,  while  the  operating  levers  and  those  parts 
which  are  subjected  to  severe  strains  are  made  of  malleable 
iron.     Each  piece  of  the  clutch  is  finished  in  jigs,  thus  making 


them  interchangeable  and  easy  to  replace  when  necessary. 
This  type  of  clutch  is  manufactured  in  all  sizes  from  12  to  84 
inches  in  diameter  and  for  transmitting  from  4  to  1350  horse- 
power at  100  revolutions  per  minute. 


THE  DAVIS  EXPANSION  BORING  TOOL 
The  Davis  Expansion  Boring  Tool  Co.,  Broadway  and 
Bremen  Ave.,  St.  Louis,  Mo.,  has  developed  a  number  of  im- 
proved boring  tools,  one  type  of  which  we  illustrate  herewith. 
The  particular  tool  shown,  which  is  known  as  the  style  A 
head,  is  intended  to  be  screwed  onto  the  end  of  an  ordinary 
arbor  or  shank,  and  it  is  suitable  for  use  in  either  the  lathe, 
boring  mill,  or  drill  press.  One 
of  the  points  of  superiority  of 
this  tool  over  the  ordinary  cut- 
ter used,  lies  in  the  ease  and 
quickness  with  which  it  can  be 
adjusted  to  compensate  for 
wear.  This  feature  is,  of  course, 
of  considerable  value  when 
boring  to  a  given  size,  owing  to 
the  fact  that  it  enables  the  use 
of  higher  speeds  than  would  be 
considered  practical  with  the 
ordinary  non-adjustable  tool, 
as  the  increased  wear  of  the 
cutter  incident  to  the  higher 
speeds  can  be  quickly  taken 
up.  This  tool  is  adjusted  to 
any  size  within  its  range  by 
simply  inserting  a  key  wrench 
in  the  squared  hole  of  the 
screw.  This  screw,  which  is 
graduated  to  give  micrometer 
adjustment,  operates  a  double- 
expanding  tool-steel  wedge  that 
comes  in  contact  with  the  cutters  and  forces  them  outward. 
As  the  expanding  wedge  is  hardened  and  accurately  ground 
to  obtain  a  good  contact  with  the  cutters,  the  latter,  as  far 
as  rigidity  is  concerned,  are  practically  as  one  piece.  The  ad- 
justable feature  of  this  tool  is  also  valuable  in  connection 
with  grinding  the  cutters,  as  grinding  to  an  exact  size  is  im- 
material, owing  to  the  possibility  of  adjustment.  Both  cutters 
should,  of  course,  be  ground  square,  to  the  same  length,  and 
have  proper  clearance  for  the  cutting  edges,  the  same  as 
with  the  solid  type.  These  tools  are  made  in  all  styles  and  in 
twenty-one  sizes  to  meet  the  requirements  and  conditions  of 
every  shop. 


Davis  Expansion  Boring  Tool 


ROCKFORD  14-INCH  ENGINE  LATHE 

The  engine  lathe  shown  in  the  accompanying  engraving  is 
of  a  design  that  is  well  adapted  to  the  work  of  the  tool-room, 
as  well  as  to  general  manufacturing  purposes.  This  machine 
is  the  latest  addition  to  the  line  of  tools  manufactured  by  the 
Rockford  Lathe  &  Drill  Co.,  Rockford,  III. 

The  headstock  of  this  machine  is  heavily  constructed  and 
it  is  fitted  with  a  5-step  cone  with  wide  face,  thus  making 
possible  a  powerful  drive.  The  bearings  are  large  and  they 
are  fitted  with  the  highest  grade  of  babbitt  metal  obtainable. 
The  spindle  has  thrust  bearings  which  are  also  of  large  pro- 
portions and  the  thrust  can  easily  be  taken  up  or  adjusted 
in  a  few  minutes.  The  tailstock  is  of  the  offset  type  so  that 
the  compound  rest  can  be  swung  around  90  degrees  or  parallel 
with  the  bed.  An  eccentric  lever  is  used  for  clamping  the 
tailstock  so  that  it  is  possible  to  quickly  adjust  it  without  the 
use  of  a  wrench.  In  addition  there  is  an  auxiliary  locking 
arrangement  for  securely  fastening  it  to  the  bed  when  doing 
heavy  work. 

One  of  the  striking  features  of  this  machine  is  the  addition 
of  a  third  bearing  in  the  center  of  the  bed  which  forms  a 
rigid  support  for  the  carriage  and  insures  a  steady  cut  and 
the  elimination  of  all  chatter.  This  support  is  provided  with 
a  taper  block  which  makes  it  possible  to  compensate  for  wear. 
The  carriage  is  of  a  heavy  pattern  and  the  carriage-slide  is 
dust-proof,  as  well  as  chip-proof,  protection  being  afforded  by 
means  of  a  cover. 

All  shafts  in  the  apron  have  double  bearings  so  that  the 
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strains  aio  well  taken  oaro  of,  and  the  worm  runs  in  oii.  Tlio 
iiossslide  has  a  speoially  iloslgnoil  loclcing  aut  which  makes 
it  possible  to  quiekly  lock  the  compound  rest  or  tool-slido 
at  any  point  along  the  screw.  This  is  a  desirable  feature  In 
connection  with  the  use  of  a  taper  attachment,  as  it  Is  only 
necessary  to  loosen  this  nut,  and  there  is  no  dnnger  of  dirt 
gettiuK  down  into  the  screw. 

The  feed  is  by  belt  drive  to  a  gear-box  by  menus  of  which 
three  changes,  controlled  instantly  by  a  lever,  arc  obtained. 
.\s  two-step  cones  are  provided,  this  number  is  doubled,  nuik- 
ing  six  feeds  in  all.  The  width  of  the  feed  belt  is  IVi  inch, 
which,  combined  witli  the  ratio  of  gearing  in  tlu'  box,  gives  a 
powerful  drive. 

The  bed  is  of  the  heavy  box  pattern  and  it  is  so  arranged 
that  a  taper  attachment  can  be  applied  at  any  time.  The  legs 
supporting  the  headstock  end  of  the  bed  contain  a  cabinet 
which    has    shelves   enough   to   accommodate    all    the   change 


HOBFBR  CONNECTING-ROD  DRILLING  AND 
FACING  MACHINE 

The  luanufacturers  of  automobile  engini's  have;  realized  the 
necessity  of  performing  th<!  various  operations  on  the  motors 
with  machines  especially  adapted  to  work  of  this  class.  Here- 
tofore, considerable  motor  work  has  been  done  on  standard 
machines  which  required  many  changes,  in  order  to  adapt 
them  to  certain  operations,  which  of  conise  affected  ihf  out- 
jiut.  One  of  the  expensive  operations  In  the  manufacture  of 
automobile  engines  is  the  connecting-rod,  which  requires  accu- 
racy and  perfect  alignment,  both  in  drilling  the  holes  and 
facing  the  ends.  After  studying  the  problem,  the  Hoefer  Mfg. 
Co.,  120  .lackson  St.,  Freeport,  III.,  has  designed  a  special  nia- 


Fourteen-infii  En^ne  Lathe  built  by  the  Rockford 
Lathe  and  Drill  Co. 

gears,  thus  keeping  tliem  free  from  dust  and  dirt.  The  cen- 
tral hole  of  the  faceplate  furnished  with  this  machine  Is  made 
just  large  enough  to  admit  the  center  thus  making  It  pos- 
sible to  use  this  extra  surface  when  boring  small  jigs  and 
similar  worlv,  which  could  not  be  held  on  the  conventional 
faceplate  owing  to  the  diameter  of  the  central  hole. 

This  lathe  is  particularly  adapted  to  tool-room  work,  as  it 
has  a  thread-cutt'ng  capacity  ranging  from  1  to  92  threads 
per  inch.  So  far  as  we  know,  this  is  the  largest  range  of 
threads  that  can  be  cut  on  any  lathe.  This  machine  swings 
16  inches  over  the  bed  and  9%  inches  over  the  carriage.  The 
diameler  and  lengths  of  the  front  and  rear  headstock  bear- 
ings are,  respectively,  2^2  hy  4  and  21^  by  3  inches.  The 
length  of  the  bed  is  6  feet  6  inches  and  the  maximum  dis- 
tance between  the  centers,  36  inches.  The  net  weight  of  the 
machine  is  1900  pounds. 


SCOTT  BRAZING  FURNACE 
The  brazing  furnace  shown  in  the  accompanying  engraving 
is  a  recent  design  brought  out  by  C.  U.  Scott,  Davenport,  Iowa. 
This  furnace  may  be  operated  by  city  gas  or  gasoline,  and  it 
is  provided  with  two  burners  which  are  mounted  on  stand- 
ards located  at  each  side  of  the  table.  The  blocks  by  which 
the  burners  are  attached  to  the  standards  may  be  adjusted  (by 
loosening  a  handle  nut)  in  either  a  vertical  or  horizontal  plane 
or  vertically  on  the  standards,  so  that  the  fianie  from  the 
burners  can  be  brought  to  b'-ar  nu  any  part  of  the  top  of  the 
fiii'uace.  Connection  with  the  air  and  gas  pipes  is  made  by 
flexible  hose,  and  valves  at  the  side  of  the  table  provide  con- 
venient means  for  proportioning  the  mixture  admitted  to  the 
burners.  As  the  engraving  shows,  the  top  of  the  furnace  is 
supported  on  well-braced  legs,  and  it  has  a  rectangular  open- 
ing in  the  center  through  which  long  parts  can  extend.  Two 
important  features  claimed  for  this  furnace  are,  that  the  heat 
can  bo  taken  without  scaling  work  and  the  burners  will  not 
blow  out  while  in  operation.  As  soon  as  the  burners  are 
lighted,  a  temperature  of  1S72  degrees  is  available. 


Scott  Brazing  Furnace  with   Tivo 
Adjustable  Burners 

chine  for  this  purpose,  which  drills  and  faces  accurately  both 
ends  of  the  engine  connecting-rod  without  the  necessity  of 
changing  the  rod  in  the  jig,  or  changing  the  tools  or  drills. 

The  principle  of  the  machine,  front  and  rear  views  of  which 
are  shown  in  Figs.  1  and  2,  is  extremely  simple  and  its  opera- 
tion can  be  readily  mastered  by  comparatively  inexperienced 
men.     The  attachment  and  operating  devices  are  so  arranged 


Fig-  1.     Front  View  of  Hoefei-  Connecting-rod  Drilling  and  Fticing  Machine 

that  it  is  almost  impossible  for  the  operator  to  produce  de- 
fective work.  The  machine  consists  principally  of  two  heads, 
which  are  adjustable  and  gibbed  to  a  solid  bed.  One  of  these 
heads  carries  the  drilling  spindles  for  both  the  large  and  the 
small  ends  of  the  connecting-rod,  and  the  other  head  has  two 
spindles  in  which  are  placed  the  facing  tools  for  the  ends  of 
the  rods.  The  connecting-rods  arc  placed  in  a  trunnion  jig 
which  has  hardened  steel  jaws  operated  by  a  quick-releasing 
screw.  The  jaws  clamp  the  rod  firmly  during  the  operations 
of  both  drilling  and  facing,  as  but  one  setting  of  the  rod  in 
the  jig  is  necessary  to  complete  it,  which  gives  the  best  pos- 
sible results. 

After  the  rod  has  been  set,  an  eccentric  lever  on  the  two 
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projecting  arms  is  locked,  thus  giving  additional  support  to 
the  rod  for  high-speed  drilling.  The  small  end  of  the  con- 
necting-rod Is  drilled  first  by  throwing  in  a  power  feed  lever. 
While  the  drill  is  removing  the  stock,  the  operator,  by  means 
of  two  handwheels  shown  in  Pig.  1,  faces  the  sides  of  the  large 
end,  and  as  the  cutters  face  concentric  with  the  holes,  a  very 


Fig.  2.     Rear  View  of  Coniiectingf-rod  Drilling  and  Facing  Machine 

good  finish  is  secured.  When  these  operations  are  completed, 
the  eccentric  lever  is  opened  and  the  trunnion  jig  is  swung 
ISO  degrees  against  an  adjustable  positive  stop.  After  clamp- 
ing the  ends  of  the  rod  again  by  means  of  the  eccentric  lever. 


with  it  its  own  stops  so  that  when  once  set,  all  dimensions 
are  duplicated. 

The  spindles  are  made  of  a  crucible  steel,  carefully  ground 
and  run  in  bronze  bushed  bearings.  They  are  driven  through 
gearing  by  wide-faced  pulleys  which  rotate  at  a  high  speed, 
thus  insuring  ample  power.  The  two  drilling  spindles  are 
driven  by  one  driving  shaft,  but  the  gearing  is  proportioned  to 
give  the  proper  speeds  for  the  large  and  the  small  drills.  The 
two  heads  carrying  the  drill  and  facing  spindles  are  gibbed  to 
a  heavy  bed  and  are  adjustable  for  connecting-rods  varying  in 
length  from  10  to  14  inches. 

With  ordinary  connecting-rods,  it  requires  about  five  minutes 
to  drill  and  face  both  ends;  this  time  includes  picking  up  the 
rod,  fastening  it  in  the  trunnion  jig,  and  taking  it  out  of  the 
jig.     Even  better  time  than  this  has  been  made  on  a  day's  run. 

As  there  is  but  slight  variation  in  the  holes  of  ordinary 
connecting-rods,  the  machine  was  designed  for  but  one  speed. 
The  feed  also  has  but  one  speed,  so  in  neither  case  can  the 
operator  change  the  speed  or  feed. 


ELECTRICALLY  CONTROLLED    REVERSING 
DRIVE  FOR  POND    PLANERS 

An  electrically  controlled  reversing  mechanism  for  direct 
motor-driven  planers,  characterized  by  its  remarkable  simplic- 
ity, has  recently  been  applied  by  the  Pond  Works  of  the  Niles- 
Bement-Pond  Co.,  Plainfield,  N.  J.,  to  the  regular  line  of  heavy 
planers  brought  out  by  this  company.    Some  of  the  advantages 
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Fig.  1.     Pond  Planer  \^^th  Electncally 

the  power  teed  of  the  large  drill  spindle  is  thrown  in  and  the 
large  end  is  drilled  while  the  operator  faces  the  small  end. 
As  the  spindles  are  in  perfect  alignment  with  the  trunnion  jig 
which  carries  the  connecting-rod,  absolute  accuracy  is  assured. 
In  each  end  of  the  trunnion  is  placed  an  adjustable  positive 
stop  (steel  hardened)  for  the  facing  tools,  and  each  end  of 
the  rod,  as  it  is  swung  from  one  position  to  another,  carries 


Controlled  Reversing  Mechanism 

of  this  reversing  drive  are  that  the  overload  on  the  motor  at  the 
time  of  reversal  is  reduced  to  a  minimum;  that  it  is  possible 
to  obtain  very  short  strokes  of  the  platen  without  any  per- 
ceptible shock,  and  without  injury  or  abnormal  wear  to  the 
mechanism;  and  that  the  platen  motion  becomes  practically 
positive,  the  platen  stopping  at  the  end  of  every  stroke  within 
a  limit  of  variation  of  less  than  one-eighth  inch. 
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A  planor  provided  with  direct  niotordrivo  and  icvorsiiiK 
mechanism  of  this  typo  is  shown  in  Kig.  1.  'I'lio  whole  driv- 
ing and  reversing  mechanism  consists  of  a  motor  mounted 
directly  on  tho  pinion  shaft,  a  controller  mounted  on  a  marble 
panel  on  the  side  of  the  planer  housing,  as  shown,  and  a  pilot 
switch  placed  in  the  same  position  on  the  planer  bed  as  the 
hand  lever  control  or  rocker  lever  of  the  ordinary  belt  driven 
machine.  Tliis  pilot  switch  is  tipped  by  adjustable  dogs  on 
the  side  of  the  platen  in  the  same  way  as  is  the  ordinary 
rocker  lever,  and  by  its  movement  it  electrically  operates  the 
controller.  It  is  entirely  enclosed  and  is  but  six  inches  it 
outside  diameter. 

The  controllers  are  made  in  two  sizes,  according  to  the 
size  of  motor  for  which  they  are  to  be  used.  The  controller 
for  motors  from  T/^  to  30  horsepower  is  provided  with  three 
magnets,  while  the  controller  for  motors  of  35  horsepower 
and  up  consists  of  four  magnets  or  solenoids,  on  the  plungers 
of  which  are  mounted  the  electrical  contacts.  This  latter 
type  is  the  one  shown  in  Fig.  1.  The  only  parts  susceptible 
to  wear  and  replacement  in  the  mechanism  are  the  contacts, 
but  these  are  all  simple  in  shape,  being  made  of  sheet  copper 
or  bar  stock  such  as  would  be  found  in  any  average  shop. 
The  replacement  can  be  made  by  any  mechanic. 

On  the  controller  are  mounted  two  index  scales  or  dials, 
one  controlling  the  range  of  cutting  speeds  and  the  other  the 
return  speeds.  These  scales  will  be  seen  in  Fig.  1,  one  on  each 
side  of  the  magnets.  Each  scale  is  provided  with  thirteen 
graduations  or  divisions  by  means  of  which  the  same  number 
of  different  motor  speeds  are  obtainable  by  simply  sliding  a 
knob  on  the  scale.  The  cutting  speeds  obtainable  on  the 
standard  type  of  planers  vary  from  25  to  40  feet,  and  the  re- 
turn speeds  from  60  to  100  feet;  but  these  speeds  can,  of 
course,  be  changed  to  suit  individual  requirements.  The  cut- 
ting and  return  speeds  are  entirely  independent  of  each  other, 
so  that  it  is,  for  example,  possible  to  use  the  slowest  cutting 
speed  and  the  highest  return  speed,  or  vice  versa  should  this 
for  any  reason  be  deemed  desirable.  The  reversible  electric 
motor  used  is  built  by  special  specifications  and  it  is  shunt 
wound  with  a  speed  range  of  4  to  1,  the  revolutions  per  minute 
varying  from  about  250  to  1000. 

As  will  be  seen  from  the  illustration  Fig.  1,  the  pilot  switch 
is  provided  with  a  handle  so  that  it  may  be  operated  by  hand 
instead  of  by  the  reversing  dogs,  thus  giving  the  operator  im- 
mediate control  of  the  machine.  By  a  slight  movement  of  the 
switch  it  may  be  placed  in  a  neutral  position  which  will  im- 
mediately stop  the  platen.  A  valuable  feature  of  the  planer  is 
that,  owing  to  this  direct  hand  control,  it  is  possible  for 
the  operator  to  control  the  speed  at  any  time  during  the 
cutting  or  return  strokes.  For  example,  in  working  castings 
with  hard  spots,  thin  walls,  etc.,  or  working  a  line  of  castings 
mounted  on  the  platen,  when  one  or  more  castings  are  harder 
than  the  others,  the  operator  would  set  his  index  for  the  cut- 
ting speed  most  suitable  for  the  average  of  the  softer  cast- 
ings, and  when  the  tool  Is  about  to  enter  the  harder  metal  or 
the  thin  walls,  he  can,  by  simply  moving  the  pilot  switch  by 
hand,  obtain  a  reduction  of  cutting  speed  which  will  be  main- 
tained until  the  pilot  switch  is  returned  to  its  former  posi- 
tion. Thus  the  platen  is  under  the  absolute  control  of  the 
operator,  even  when  In  motion,  and  it  is  possible  to  stop  the 
table  within  a  limit  of  %  inch  by  throwing  the  pilot  switch 
to  the  neutral  or  "off"  position. 

On  account  of  the  controller's  automatic  action  it  is  impos- 
sible to  reverse  the  motor's  direction  of  rotation  until  its 
speed  is  very  low.  This  feature  not  only  reduces  the  power 
required  for  reversal  by  nearly  100  per  cent  at  the  instant  the 
direction  of  motion  changes,  but  it  also  saves  the  feed  line 
from  any  voltage  surge  or  pumping  action.  At  the  moment 
of  reversal  the  motor  acts  as  a  generator  and  tends  to  stop 
itself.  The  length  of  time  of  this  action  is  automatically 
taken  care  of  by  the  ingenious  design  of  the  controller.  The 
variable  speed  of  the  motor  is  dependent  entirely  on  shunt 
field  regulation,  and  no  armature  resistance  is  used.  Another 
Important  feature  is  that  at  the  instant  of  starting,  the  motor 
has  full  field  strength,  giving  it  the  maximum  torque  at  a  time 
when  it  is  most  required. 

In  Figs.  2  and  3  are  shown  two  charts  giving  the  load 
curves   of    a    planer   operated    by    this    reversing    drive,    and 


showing  that  even  at  tho  time  of  reversal  the  motor  Is  not  sub- 
jected to  excessive  load,  and  hence  in  no  way  to  excessive 
heating;  It  can,  therefore,  stand  up  to  the  requirements  of 
modern  service  for  any  length  of  time. 

The  most  noteworthy  of  the  advantages  of  this  drive  may 
be  briefly  summarized  as  follows:  The  elimination  of  any 
frictional  drive  mechanism,  such  as  is  introduced  by  belts, 
friction  clutches,  etc.,  lends  to  give  a  more  positive  stroke  and 
eliminates  the  shocks  incident  to  reversal.  There  are  no  re- 
placements necessary  on  account  of  the  wear  of  friction  sur- 
faces, the  only  wearing  parts  being  the  contacts,  as  mentioned. 


Fig.  2.  Curves  for  Power  Consumption,  S4-inch  Pond  Planer  with  35-hor3e- 
power  Motor.  Stroke  of  Table  7  1,2  Inches.  Cutting  Speed  30  feet  Return 
Speed  65  feet 

which  may  be  easily  and  quickly  replaced.  The  speed  range 
is  greater  than  that  possible  with  any  other  drive,  and  cut- 
ting and  return  speeds  are  independent  of  each  other.  The 
shock  at  the  time  of  reversal  is  almost  entirely  eliminated,  due 
to  the  elimination  of  the  rapidly  revolving  belt  driving  pul- 
leys. It  has  been  ascertained  by  experiments  that  85  per 
cent  of  the  momentum  of  a  planer  at  the  time  of  reversal  is 
due  to  the  rapidly  revolving  driving  pulleys.  The  possibility 
of  obtaining  a  short  stroke— from  3  to  4i^  inches  on  36-  to  96- 
inch  planers — is  also  a  feature  well  worth  mentioning;  and 
the  ease  of  operation,  the  platen  being  at  all  times  under  the 
absolute  control  of  the  operator;  the  possibility  of  changing 
the  cutting  speed  during  any  part  of  the  stroke;  and  the  elim- 
ination of  a  great  number  of  driving  members  liable  to  wear 
and  damage  are  features  of  high  importance.-  The  small  space 
occupied  by   the   controller   is   also   an  advantage.     The   con- 
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Fig.  3.  Curves  for  Power  Consumptiou.  84-inch  Pond  Planer,  with  35-horse- 
power  Motor,  Stroke  of  Table  12  inches,  Cutting  Speed  30  feet.  Return  Speed 
no  feet 

troUer  used  for  motors  up  to  30  horsepower  occupies  a  space 
of  only  17%  by  19%  inches,  and  is  4%  inches  thick.  Consid- 
erable economy  is  also  obtained  by  the  method  of  absorbing 
the  inertia  of  the  motor,  due  to  the  fact  that  at  the  instant  of 
reversal  the  motor  acts  as  a  generator  and  produces  the 
power  which  stops  it. 

The  builders  are  prepared  to  equip  their  full  regular  line 
of  planers  with  this  drive,  and  will  also  attach  it  to  their 
belt-driven  type  of  planers  in  which  case  the  motor  is  con- 
nected directly  to  the  driving  shafts  on  which  the  belt  pulleys 
ordinarily  are  mounted. 

*     *     » 

The  following  is  from  a  paper  by  J.  B.  Doan  of  the  American 
Tool  Works  Company  on  the  tariff,  read  at  the  Rochester 
meeting  of  the  National  Machine  Tool  Builders'  Association: 
"As  an  example  of  the  varying  import  duties  upon  machine 
tools  when  shipped  into  some  of  the  leading  countries,  I  quote 
the  following  approximate  figures,  applying  to  the  shipment 
of  a  14-inch  or  16-inch  lathe,  weighing  approximately  1,S00 
pounds:  Into  Germany,  $15.61;  France,  $38.02;  Denmark, 
$24.10;   Austria-Hungary,  $40;    Italy.  $14.28;   Russia,  $107.84." 


960 


MACHINERY 


Julj%  1910 


NEW  MACHINERY  AND  TOOLS  NOTES 

Engine  Lathe:  South  Bend  Machine  Tool  Co.,  South  Bend, 
Ind.  Lathe  that  may  be  operated  by  the  foot  or  with  power 
as  desired.  It  swings  13  inches  over  the  bed  and  has  a  maxi- 
mum distance  of  83  inches  between  the  centers. 

Tumbling  Barrel:  E.  C.  Bliss  Mfg.  Co.,  91  Sabin  St.,  Provi- 
dence, R.  I.  Small  double  tumbler  designed  for  bench  use. 
The  finishing  and  burnishing  is  accomplished  by  the  use  of 
steel  balls  which  have  proved  efficient  for  this  work. 

Oilless  Roller  Bearing:  Troy  Roller  Bearing  Co.,  Troy, 
N.  Y.  Bearing  that  is  designed  to  run  without  oil,  a  small 
amount  of  dry  graphite  being  the  only  lubricant  used.  Bear- 
ings of  this  type  are  made  for  practically  all  purposes. 

Pipe  Die  Stoclt:  Borden  Co.,  Warren,  O.  Die  stock 
equipped  with  narrow  dies  which  recede  to  form  the  pipe 
taper.  The  dies  may  be  adjusted  by  simply  shifting  a  cam,  so 
that  pipe  from  1  to  2  inches  in  diameter  may  be  threaded. 
The  dies  cut  easily,  and  it  is  stated  that  a  2-inch  pipe  may  be 
threaded  by  one  man  without  difficulty. 

Shop  Truck :  Gannett  Electrical  Co.,  55  Pine  St.,  Provi- 
dence, R.  I.  Small,  heavily-constructed  two-wheeled  truck  for 
moving  heavy  machinery  or  parts.  By  connecting  two  of 
these  trucks  in  line  with  a  neavy  timber,  a  narrow  truck  of 
any  length  can  be  made,  and  by  attaching  two  such  trucks 
with  cross-pieces,  the  width  can  be  extended  as  required. 
Each  of  these  trucks  weighs  about  30  pounds. 

Lathe  Tool-holder:  Kearney  Foundry,  Machine  &  Automo- 
bil'3  Co.,  Kearney,  Neb.  Tool-holder  in  which  the  blade  is 
clamped  between  two  wedge-shaped  washers  by  a  slotted  bolt 
through  which  the  blade  passes.  This  method  of  clamping 
and  holding  the  tool  permits  adjusting  it  vertically  or  swing- 
ing it  to  the  right  or  left.  It  is  also  possible  to  tilt  a  thread- 
tool  to  the  angle  of  either  a  left-  or  right-hand  thread. 

Core  Machine:  Falls  Rivet  &  Machine  Co.,  Cuyahoga  Falls, 
O.  Vertical  jar-ramming  core  machine,  which  forms  the  core 
in  a  vertical  shell  or  core-box,  that  is  given  a  jarring  motion 
by  two  ratchets  which  alternately  lift  and  drop  the  core-box 
in  order  to  compact  the  sand.  For  making  ordinary  straight 
cores,  the  core  tube  itself  may  be  used,  but  for  irregular  work, 
special  dies  or  core-boxes  are  inserted  in  this  vertical  tube. 

Low  Knife  Bar  Shear:  Thomas  Carlin's  Sons  Co.,  Henry 
W.  Oliver  Building,  Pittsburg,  Pa.  A  shear  designed  for  cut- 
ting muck  bars  or  other  material  within  its  capacity.  It  will 
sever  soft  steel  stock  up  to  1°'4  inch  square.  As  the  shear  arm 
is  connected  directly  with  the  crankshaft  by  a  pitman,  it  has 
a  speed  of  from  GO  to  80  working  strokes  per  minute,  thus 
making  it  possible  to  handle  large  quantities  of  material  in 
a  given  time. 

"Changeezy"  l-Beam  Trolley:  New  Jersey  Foundry  &  Ma- 
chine Co.,  90  West  St.,  New  York  City.  Trolley  that  is  so 
constructed  that  it  may  be  converted  from  a  plain  to  a  geared 
one  or  vice  versa,  thus  making  it  possible  to  rack  the  trolley 
aloi;g  the  track  when  handling  heavy  loads  or  to  pull  it  along 
at  comparatively  high  speed  when  light,  by  disengaging  the 
gears.  This  change  is  made  by  the  hand-chain,  which  is  also 
used  to  move  the  trolley  by  the  rack  and  pinion. 

Right-angle  Drilling  Attachment:  Lowndes  &  Butler,  Nor- 
ristown.  Pa.  Compact  attachment  intended  for  drilling  in 
places  where  lack  of  room  precludes  the  use  of  an  ordinary 
power  drill.  The  driving  shank  has  a  Morse  taper  and  is 
connected  with  the  drill  socket  by  hardened  steel  spiral  gears 
provided  with  ball  thrust  bearings.  This  attachment  is  made 
in  four  sizes  with  drill  capacities  ranging  from  9/16  to  2 
inches,  and  corresponding  weight  variations  of  from  214  to  10 
pounds. 

Pneumatic  Chuck:  Bashlin  Tool  Works,  Grove  City,  Pa. 
Pneumatically-operated  chuck  for  small  lathes  that  is  intended 
for  the  rapid  handling  of  castings  of  irregular  shapes  These 
chucks  are  made  with  jaws  of  two  styles,  the  alligator  and 
the  four-hinged,  either  of  which  may  be  attached  to  the  master 
collet  used.  The  four-hinged  chuck  is  intended  for  round  or 
hexagonal  work,  etc.,  while  the  alligator  jaws  are  for  holding 
irregular  parts,  such  as  valve  bodies,  air  and  gas  cocks,  and 
similar  pieces. 

Friction  Clutch:  F.  C.  Sanford  Mfg.  Co.,  Bridgeport,  Conn. 
Clutch  that  transmits  power  by  friction  alone  until  the  speed 
and  resulting  centrifugal  force  is  great  enough  to  swing  out 
pivoted  locking  dogs,  which  engage  with  pins  and  form  a  posi- 
tive drive.  The  design  is  such  that  the  work  of  the  friction 
surface  is  confined  to  starting  and  accelerating  to  normal 
speed,  thus  lengthening  the  life  of  the  clutch.  The  locking 
dogs  and  the  pins  with  which  they  engage,  are  of  hardened 
nickel  steel  and  the  clutch  itself  is  bronze-bushed. 

Double-Head  Traverse  Drill:  National  Machine  Co.,  Hart- 
ford, Conn.  Two-spindle  drill  which  differs  from  previous  de- 
signs in  having  a  hand  feed  instead  of  an  automatic  feed,  both 
spindles  being  fed  simultaneously  by  a  pilot  wheel  at  the 
front  of  the  machine.  The  heads  are  adjustable  along  the 
bed  giving  a  maximum  distance  of  20  inches  between  the  spin- 
dles. The  spindles  have  a  travel  of  5%  inches,  and  the 
distance  from  the  spindle  centers  to  the  bed  is  7  inches.  The 
machine  will  drill  holes  up  to  9/16  inch  in  diameter. 


Pipe  Wrench:  Brosnihan  Wrench  Co.,  31  Hermon  St.,  Wor 
cester,  Mass.  Pipe  wrench  designed  along  the  lines  of  an 
ordinary  monkey  wrench  and  equipped  with  hardened  and 
tempered  tool  steel  jaw  faces  which  are  serrated  for  grip- 
ping pipe  or  other  round  parts.  The  face  of  the  sliding  jaw 
is  wedge  shaped  and  it  is  free  to  slide  on  a  correspondingly 
inclined  surface  on  the  jaw  so  that  work  is  gripped  tightly  by 
the  wedge  action  when  pressure  is  applied  to  the  handle.  Ex- 
tra jaw  faces  can  be  furnished  when  desired.  These  wrenches 
are  made  in  four  sizes,  ranging  from  8  to  18  inches. 

Special  Drilling  Machine:  Buckeye  Machine  Co.,  2617  East 
76  St.,  Cleveland,  O.  Special  machine  for  drilling  cross  holes 
in  bolts,  etc.,  for  cotter  pins  or  other  retaining  devices.  The 
machine  has  five  drilling  spindles  and  the  work  is  clamped 
by  quickly  operated  levers  so  that  the  holes  are  drilled  cen- 
trally and  the  correct  distance  from  the  bolt  ends.  Each 
spindle  with  its  drill  is  automatically  fed  by  cams  which  are 
mounted  on  a  horizontal  shaft  extending  across  the  machine. 
The  drive  is  through  a  single  pulley  mounted  on  the  central 
spindle  which  transmits  the  movement  to  the  remaining  spin- 
dles by  spur  gears. 

Mono-rail  Trolley  Hoist:  Heyl  &  Patterson,  Inc.,  Pittsburg, 
Pa.  Mono-rail  trolley  hoist,  the  frame  of  which  is  hung  from 
two  cast-steel  trucks  by  steel  straps  which  rest  on  ball  bear- 
ings. With  this  construction,  the  trucks  are  independent  of 
each  other  so  that  they  will  operate  on  comparatively  small 
curves.  Each  truck  has  four  10-inch  cast-steel  wheels,  which 
ar9  set  at  such  an  angle  as  to  be  perpendicular  to  the  slope 
of  the  I-beam  flange  on  which  they  run,  thus  reducing  the 
wear  on  both  the  flange  and  wheels.  This  trolley  is  provided 
with  an  operator's  cab  and  is  driven  by  an  11  horsepower 
Westinghouse  motor. 

Auxiliary  Planing  Head:  Cincinnati  Planer  Co.,  Cincinnati. 
O.  An  auxiliary  floor  planing  head  intended  to  handle  work 
usually  done  on  the  open  side  planer.  It  consists  of  a  column 
with  a  swiveling  head  which  has  a  vertical  travel  above  the 
planer  table  of  42  inches.  The  face  of  the  column  is  pivoted 
in  the  center  so  that  by  swinging  it  around,  the  planing  head 
may  be  used  on  either  side  of  the  planer.  Power  feed  is  taken 
from  the  double  combination  friction  on  the  planer  itself,  con- 
nection being  made  to  the  feeding  mechanism  of  the  column 
by  a  suitable  rod.  The  feeds  are  controlled  by  a  small  lever 
at  the  top  of  the  tool-head,  and  the  amount  of  feed  may  be 
varied  by  means  of  a  slotted  crank. 

Improvements  in  Surface  Grinder:  Walker  Grinder  Co., 
Worcester,  Mass.  The  Walker  "single-stroke"  rotary  surface 
grinder,  which  was  illustrated  and  described  in  the  February, 
1910,  number  of  M.vchixery,  has  recently  been  equipped  with 
a  number  of  improvements.  The  spindle  is  now  driven  with 
an  independent  belt  drive,  the  belt  transmitting  the  power 
direct  from  the  countershaft  at  the  rear  to  the  spindle  by  a 
quarter-turn  belt,  thus  giving  a  more  powerful  drive  than 
formerly  obtained.  The  quarter-turn  belt  in  the  column  which 
transmits  power  from  the  countershaft  to  the  table  speed- 
change  mechanism,  has  been  provided  with  an  improved  take- 
up  device  for  varying  the  belt  tension.  This  design  is  also 
equipped  with  a  new  belt  shifter,  which  may  be  easily  oper- 
ated and  which  is  conveniently  located. 

Heavily  Designed  Radial  Drills:  Mueller  Machine  Tool 
Co.,  Cincinnati,  O.  Heavily  designed  4-  and  4%-foot  radial 
drills  brought  out  to  meet  the  requirements  of  modern  prac- 
tice. The  column  is  heavily  constructed,  and  the  arm  is  of 
hollow  rectangular  section  and  has  been  increased  consider- 
ably in  weight.  The  arm  can  be  locked  to  the  column  by  one 
handle  and  it  can  be  lowered  at  twice  the  elevating  speed. 
The  back-gears  are  located  in  the  head  and  they  may  be  en- 
gaged or  disengaged  without  shock  and  while  the  machine 
is  in  motion,  by  a  conveniently  located  lever.  A  tapping  mech- 
anism is  provided,  and  the  spindle  is  equipped  with  a  depth 
gage  and  automatic  stop.  A  speed  box  of  the  geared  friction 
type  gives  twelve  changes  of  speed,  which  is  doubled  by  the 
back-gears,  making  twenty-four  speeds  in  all  available  for  the 
spindle.  By  means  of  a  combination  positive  and  friction 
feed,  eight  changes  to  each  change  of  spindle  speed  may  be 
obtained  without  stopping  the  machine. 

Electric  Controllers:  General  Electric  Co.,  Schenectady, 
N.  Y.  Controllers  for  use  on  electrically-driven  machine  tools 
and  wherever  the  starting  service  is  frequent  or  of  a  severe 
nature.  They  are  of  the  drum  type  and  have  embodied  in 
their  construction  a  number  of  special  features  to  adapt  them 
to  the  conditions  of  modern  practice.  Among  these  may  be 
mentioned  substantial  removable  barriers  between  the  fingers 
wherever  required;  magnetic  blow-outs  for  all  equipments 
for  500-volt  service  or  for  large  currents  at  lower  voltages; 
special  screws  to  hold  the  segments  with  heads  slightly 
countersunk  below  the  surface  so  as  to  prevent  their  wear- 
ing with  the  segments,  and  tapered  at  such  an  angle  as  to 
prevent  their  loosening;  sheet  iron  covers  lined  with  asbestos 
to  protect  live  parts  from  dust  and  mechanical  injury,  and 
eliminate  the  danger  of  shock  from  accidental  contact;  ter- 
minals and  other  parts  readily  accessible;  and  field  control 
with  adjustable  fingers  similar  in  design  to  the  fingers  for 
the  armature  circuit. 
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Fourteen-inch  Engine  Lathe:  Young  Machine  &  Tool  Co., 
Worifslcr,  Mass.  lOnsino  lathe  of  {\w  plain  type  that  Is  In- 
tended for  repair  and  Keneral  machine  shop  woik.  The  lecd- 
rod  of  this  machine  is  so  arranged  that  either  a  belt  or  direct 
gear  drive  may  be  obtained.  This  positive  drive  for  the  feed- 
rod,  makes  possible  the  taking  of  heavy  cuts  for  rapid  r(>diic- 
tion.  The  construction  of  the  apron  is  such  that  it  is  impos- 
sible to  throw  in  both  feeds  at  once,  thus  eliminating  the 
danger  of  stripped  gears  and  spoiled  work.  All  the  bearings 
of  this  lathi'  are  cast  iron  and  like  those  on  the  bed,  they  are 
hand-scraped.  This  lathe  is  built  witli  either  a  G-  or  S-foot 
bed  it  will  swing  Iti  inches  over  the  bed  and  11  inches  over 
the  carriage.  A  tour-step  cone  pulley  is  provided,  thus  giving, 
by  means  of  the  back-gears  which  have  a  ratio  of  10  to  1, 
eight  speed  changes,  (change  gears  are  provided  for  cutting 
anv  pitch  of  thread,  ranging  from  4  to  3G  per  inch,  inclusive. 
The  nuiximum  distance  between  the  centers  with  the  C-ioot  bed 
is  36  inches.     The  net  weight  of  the  machine  is  1470  pounds. 

Improved  Upright  and  Radial  Drills:  Prentice  Bros.  Co., 
Worcester,  Mass.  The  radial  drills  manufactured  by  this 
company  have  been  redesigned  to  adapt  them  more  thorough- 
ly to  modern  needs.  The  base  has  been  made  more  massive 
beneath  the  column  and  the  arm  is  heavily  ribbed  to  resist 
torsional  strains.  A  feed  dial  has  been  conveniently  located 
on  the  head,  which,  by  the  movement  of  a  crank,  gives  four 
speed  changes,  which  number  may  be  doubled  by  a  second  ad- 
justment. A  dial  depth  gage  is  also  provided  which  is  so  ar- 
ranged that  it  can  be  set  to  zero  for  any  position  of  the  drill. 
The  spindle,  through  the  quick  speed  change  box,  has  sixteen 
changes.  The  machine  is  equipped  with  a  tapping  attach- 
ment, a  quicli  return  mechanism  and  an  automatic  stop  mo- 
tion. The  upright  machine  also  contains  a  number  of  impor- 
tant changes.  The  back  gears  are  so  arranged  that  the  spin- 
dle may  be  changed  from  high  to  low  speed  or  vice  veysa  with- 
out stopping  the  machine  and  simply  by  the  operation  of  a 
back-gear  lever.  Eight  spindle  speeds  arc  available,  and  the 
machine  is  equipped  with  the  Prentice  quick-return  and  stop 
motions. 

Automatic  Nut  Tapper:  Acme  Machinery  Co.,  Cleveland, 
Ohio.  Automatic  non-reversing  nut  tapping  machine  which 
taps  the  nuts  straight  through  as  with  hand  tapping,  thus  in- 
suring an  accurate  thread.  The  nuts  to  be  tapped  are  placed 
in  a  hopper  at  the  top  of  the  machine  from  which  they  are 
fed  automatically  to  a  chute  that  leads  down  to  the  tap.  At 
the  bottom  of  this  chute  there  is  a  reciprocating  mechanism 
that  feeds  the  nuts  onto  the  revolving  tap.  The  macnine  is 
provided  with  three  taps  which  are  indexed  successively  to 
the  tapping  position.  When  the  shank  of  one  of  these  taps  is 
filled  with  tapped  nuts,  the  tap-carrying  mechanism  revolves 
automatically,  thus  bringing  another  tap  into  position,  which  is 
then  filled  as  before.  The  number  of  nuts  that  are  fed  onto 
the  tap  is  automatically  regulated  by  their  thickness.  After 
a  tap  is  filled  with  nuts,  it  is  indexed  from  the  worlcing  posi- 
tion; it  then  stops  automatically,  thus  enabling  the  operator 
to  remove  it  and  the  tapped  nuts.  These  machines  are  made 
in  three  sizes,  designated  as  Nos.  1,  2  and  3.  The  first  has  a 
capacity  for  nuts  up  to  li  inch,  the  second  to  %  inch,  and  the 
third  up  to  1  inch  in  diameter.  The  machine  is  very  rapid 
as  two  or  three  nuts  are  tapped  at  a  time,  and  the  mechanism 
is  simple  and  durable. 

Four-head  Drilling  and  Facing  Machine:  Garvin  Machine 
Co.,  Spring  and  Varick  Sts.,  New  York  City.  Machine  with 
four  heads  that  is  particularly  adapted  for  drilling  or  reaming 
four  holes  simultaneously  in  such  parts  as  universal  joint 
rings,  bevel  gear  differential  spiders,  etc.  The  four  heads 
are  located  90  degrees  apart  on  a  cross-shaped  bed,  and  the 
drive  is  taken  from  a  four-way,  right-angle  countershaft,  there 
being  a  separate  belt  for  each  spindle.  In  the  center  of  the 
bed,  and  coincident  with  the  axes  of  the  four-spindles,  there  is 
a  plate  to  which  fixtures  may  be  clamped  The  heads  have 
a  power  feed  of  4  inches  and  a  tripping  mechanism  is  pro- 
vided. The  heads  are  returned  to  their  outward  position  by  a 
handwheel,  and  the  feeding  mechanism  is  so  arranged  that 
they  may  be  adjusted  independently  if  desired.  The  spindles 
have  threaded  ends  to  permit  the  use  of  round  box  tools,  and 
each  has  on  the  inside  a  drill  spindle  provided  with  a  Morse 
taper  hole  for  receiving  drills  or  reamers.  The  machine  is 
provided  with  a  lubricating  system  for  the  cutters,  oil  being 
contained  in  a  reservoir  in  the  base.  The  maximum  distance 
between  the  ends  of  the  spindles  is  10  inches,  and  the  largest 
size  drill  that  can  be  used  in  steel  is  7/8  inch.  The  machine 
weighs  2800  pounds. 

Pipe  Threading  Machine:  Stoever  Foundry  &  Mfg.  Co., 
Myerstown,  Pa.  Pipe  threading  machine  with  capacity  for 
threading  pipe  from  4  to  12  inches  in  diameter.  By  means  of 
a  gear-box,  in  conjunction  with  a  double  train  of  outside  gears, 
ten  speeds  may  be  obtained.  All  the  gears  are  made  of  car- 
bon-steel castings  fitted  with  bronze  bushings,  and  they  run 
in  oil.  The  speed  changes  can  be  made  without  stopping  the 
machine,  and  the  control  of  the  latter  is  by  means  of  a 
clutch  operatod  from  the  working  side  of  the  tool.  The  head- 
stock  is  made  in  one  casting  similar  to  that  of  the  lathe,  and 
contains  all  the  principal  bearings,  thus  insuring  permanent 
alignment.     The  diameter  of  the  spindlo  on  the  inside  is  such 


that  the  largest  fittings  within  the  machine's  capacity  can 
bo  passed  through.  The  pipe  is  hold  by  powerful  chucks 
equipped  with  three  iiideiieiulent  steel  Jaws  faced  with  hard- 
ened plates.  The  die-head  is  of  tlie  sliding  or  floating  type 
that  allows  for  any  eceentrlelty  In  the  pipe.  By  moving  the 
die-head  to  one  side,  the  pipe  can  be  cut  off  within  3  inches 
of  the  face  of  the  chuck,  'i'he  machine  is  providc^d  with  an 
oil  pump  for  supplying  lubricant  to  the  dies,  and  all  bearings 
have  deep  roceiitacles  for  holding  lubricating  wool  and  oil  foi- 
insuring  good  lubrication. 

All-wrought  Steel  Pulley:  American  Pulley  (;o.,  Phila- 
delphia, I'a.  iiiiproved  design  of  all-wrought  steel  pulley 
which  is  now  being  manufactured  in  large  sizes  ranging  from 
44  to  (JO  inches  in  diameter.  These  pulleys  have  eiglit  arms 
which  are  built  up  of  two  steel  plates  that  are  riveted  to  an 
annular  rim  flange  and  to  the  flange  of  an  annular  hub  ring, 
the  rivets  passing  through  both  sections  of  the  arm.  The  hub 
shell  is  riveted  to  a  horizontal  leg  of  the  same  ring,  thus  giv- 
ing a  very  strong  constiuction.  The  bore  of  the  liubs  is  stand- 
ard while  the  lengths  vary.  One  bushing  is  furnislied  with 
each  pulley  and  extra  sizes  are  carried  in  stock  so  that  the 
pulleys  may  be  fitted  to  shafting  of  ordinary  dimensions. 
These  pulleys  are  of  the  parting  type  which  enables  them  to 
be  put  on  the  siiaft  without  taking  it  down.  The  faces  are 
either  flat  or  crowned  and  pulleys  of  considerable  width  are 
equipped  with  a  double  set  of  arms.  A  groove  is  cut  in  the 
center  of  the  pulley  face,  which  allows  the  air  to  escape  from 
under  the  belt  as  the  pulley  revolves,  which  results,  it  is 
stated,  in  increasing  the  horsepower  transmitted  by  at  least 
one-third  over  that  transmitted  by  a  pulley  with  a  plain  face. 
Tests  made  with  this  type  of  pulley  show  that  one  30  inches  in 
diameter  with  an  8-inch  face,  will  stand  a  pull  of  250  pounds 
per  inch  of  belt  width  without  slipping. 


BRISTOL-DURAND  RADII  AVERAGING  INSTRU- 
MENT FOR  CIRCULAR  CHART  RECORDS 

The  extensive  use  of  automatic  instruments  for  recording 
pressures,  temperatures,  and  electrical  units  has  created'  a 
demand  for  a  simple  device  to  quickly  determine  the  average 
of  the  records  made  on  such  charts,  and  the  integral  value  for 
the  whole  twenty-four  hours  or  whatever  time  is  covered  by  the 
record.  This  demand  has  been  filled  by  the  instrument  il- 
lustrated herewith,  the  operation  of  which  is  based  upon  a 
fundamental  plan  worked  out  and  patented  by  Professor  W.  P. 
Durand  of  Stanford  University,  and  constructed  in  accordance 
with  a  novel  design  developed  by  William  H.  Bristol,  president 
of  the  Bristol  Co.,  Waterbury,  Conn. 

The  instrument  can  be  applied  for  averaging  records  of  any 
kind  on  circular  charts  having  uniform  graduations,  as,  for 
instance,  records  of  watts,  amperes,  temperature,  pressure, 
etc.  Recording  instruments  equipped  with  circular  charts 
are  therefore  made  available  for  a  number  of  applications  for 
which  it  was  previously  thought  necessary  to  use  the  instru- 
ments recording  on  straight  lines,  or  strip  record  charts.  Re- 
cording differential  pressure  gages  are  coming  into  use  for 
measuring  velocities  and  volumes  of  liquids,  air  or  gas  flowing 
in  mains,  and  this  integrating  device  will  prove  of  value  for 
quickly  obtaining  total  volumes  of  flow  for  any  given  period  of 
time. 

The  simple  construction  of  the  instrument  is  shown  by  the 
accompanying  illustration.  A  wooden  base  with  a  metal  socket 
Is  provided  for  supporting  and  centering  the  chart.  This 
socket  holds  a  rotatable  pin  with  a  vertical  slot  at  the  top  to 
receive  the  bar  whicli  carries  the  integrating  tracer  point 
and  triangular  support.  Tlie  vertical  groove  in  the  rotatable 
pin  allows  the  integrating  wheel  to  roll  on  the  chart  with  uni- 
form pressure  due  to  its  own  weight.  The  integrating  wheel 
is  six  Inches  in  diameter  and  the  rim  is  graduated  into  one 
hundred  numbered  equal  spaces  and  is  fitted  with  a  vernier 
which  makes  it  possible  to  easily  read  with  the  naked  eye  to 
one-tenth  of  one  division  on  the  integrating  wheel.  The  wheel 
is  of  such  large  size  it  is  not  necessary  to  supply  any  count- 
ing device  for  the  number  of  revolutions.  In  fact  the  number 
of  complete  revolutions  cannot  be  more  than  two,  even  for  a 
record  of  maximum  size  on  large  12-inch  charts. 

To  operate  the  instrument,  the  thumb  and  forefinger  of  one 
hand  are  applied  to  the  base  of  the  triangular  support,  which 
is  moved  radially,  so  as  to  cause  the  tracer  point  to  continually 
follow  the  record  curve,  while  the  chart  is  turned  with  the 
other  hand.  By  referring  to  a  line  plotted  on  a  sheet  of 
cross-sectiou  paper  furnished  with  the  Instrument,  for  the  par- 
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ticular  record  curve  that  is  to  be  measured,  the  total  reading 
for  the  entire  twenty-four  hours  may  be  taken  off  directly. 

A  full  explanation  of  the  theory  upon  which  the  operation 
of  the  instrument  depends  has  been  given  by  Professor  Durand, 
in  a  paper  presented  at  the  New  York  meeting  of  the  American 
Society  of  Mechanical  Engineers  in  1908.  This  may  be  briefly 
summarized  as  follows:  In  applying  the  instrument,  it  is 
necessary  to  have  a  uniform  radial  scale,  from  which  it  fol- 
lows that  equal  increments  in  the  length  of  the  radius  cor- 
respond to  equal  increments  in  the  watts,  amperes,  temperature 
or  whatever  quantity  is  measured.  The  integrating  wheel,  be- 
ing carried  at  right  angles  to  the  shaft  passing  through  the  cen- 
ter, does  not  turn  and  give  a  reading  when  the  tracing  point  is 
moved  on  a  straight  radial  line,  but  if  the  tracing  point  is 
made  to  follow  a  record,  the  integrating  wheel  will  revolve 
and  the  amount  of  the  revolution  will  correspond  to  the  total 
of  the  circumferential  elemental  components  of  the  record 
curve,  the  radial  elemental  components  of  the  record  having 
no  turning  effect  on  the   integrating  wheel.     As   the  lengths 


Instrument  for  detemiining  the  Average  Record  on  Charts  of 
Automatic  Recording  Gages 

of  the  arcs  of  concentric  circles  for  given  angles  or  for  the 
entire  circumference  are  proportional  to  their  radii,  it  is  evi- 
dent that  the  amount  of  turning  of  the  integrating  wheel,  and 
the  reading  obtained  thereon,  will  be  proportional  to  the  aver- 
age radius  of  the  record  traced. 

The  instrument  is  adapted  for  integrating  charts  with  either 
straight  or  curved  radial  time  arcs.  The  correction  necessary 
for  radial  time  arcs  which  are  curved,  may  be  made  after  com- 
pletely tracing  the  record,  by  returning  the  tracing  point  to  a 
point  on  the  chart  having  the  same  radius  as  the  starting 
point,  the  movement  of  the  tracing  point  being  along  an  arc 
corresponding  to  the  curved  radial  time  arcs. 

•  *     * 

SEMI-ANNUAL,   CONVENTION    NATIONAL.    GAS    AND 
GASOLINE    ENGINE    TRADES    ASSOCIATION 

The  most  successful  semi-annual  converttlon  in  the  history 
of  the  National  Gas  and  Gasoline  Engine  Trades  Association, 
was  held  at  the  Sinton  Hotel,  Cincinnati,  Ohio,  June  13-16  in- 
clusive. About  two  hundred  members  and  visitors  registered 
and  over  thirty  dealers  and  manufacturers  had  products  on  ex- 
hibition. Racine,  Wisconsin,  was  chosen  for  the  next  meeting, 
which  will  be  held  some  time  in  December.  Several  interesting 
papers  were  read  by  prominent  authorities,  and  a  number  of 
social  events  were  features  of  the  evenings. 

Election  does  not  occur  until  the  next  meeting,  and  the  of- 
ficers whose  terms  do  not  expire  until  then  are:  President, 
M.  A.  Loeb,  Cincinnati,  Ohio;  vice-president,  C.  D.  Hamilton, 
Elyria,  Ohio;  treasurer,  Otto  M.  Kiiobloek,  South  Bend,  Indi- 
ana, and  secretary,  Albert  Stritmatter,  Cincinnati,  Ohio. 

*  *     * 

According  to  statistics  quoted  by  Page's  Weekly,  there  are 
at  present  about  85,000  private  automobiles  in  use  in  Great 
Britain,  about  15,000  motor  cars  used  for  industrial  purposes, 
and  nearly  9000  public  service  cars. 


DON'TS  FOR  DRAFTSMEN 

By  H.  E.  WOOD 

Don't  use  a  loose-jointed  T-square. 

Don't  use  a  triangle  that  is  too  thick. 

Don't  use  instruments  with  dull  points. 

Don't  make  unnecessary  lines  on  a  drawing. 

Don't  use  an  extremely  soft  drawing  board. 

Don't  draw  with  the  sun  shining  on  your  work. 

Don't  push  a  pen  or  pencil  when  you  can  draw  them. 

Don't  design  odd  or  special  sized  bolts  or  screws. 

Don't  use  ink  that  is  thick  and  stringy;  new  ink  is  cheaper. 

Don't  forget  that  a  comprehensive  drawing  is  a  valuable 
asset. 

Don't  make  fancy  flourishes  and  leave  off  necessary  infor- 
mation. 

Don't  keep  a  watch  lying  on  your  board,  open  and  face 
toward  you. 

Don't  refuse  to  listen  to  what  a  "jackleg"  machinist  wants 
to  say. 

Don't  put  perspective  drawings  and  plan  drawings  on  the 
same  sheet. 

Don't  turn  in  a  drawing  until  you  are  sure  there  are  no 
mistakes  on  it. 

Don't  let  scales  and  triangles  get  dirty,  as  they  will  soil 
your  paper. 

Don't  miss  an  opportunity  to  do  a  little  job  of  machine  or 
bench  work. 

Don't  keep  any  more  instruments  lying  on  the  board  than 
you  are  using. 

Don't  forget  that  bicarbonate  of  soda  and  water  will  bleach 
blue-prints. 

Don't  put  all  the  patternmaker's  dimensions  on  the  ma- 
chine shop  drawings. 

Don't  use  different  T-squares  and  triangles  on  a  complicated 
drawing. 

Don't  use  too  much  pounce  on  tracing  cloth,  and  clear  off 
what  you  do  put  on. 

Don't  leave  blue-prints  when  you  are  printing  them,  as  they 
are  easily  spoiled. 

Don't  fail  to  sign  all  drawings  which  you  make,  as  it  often 
saves  controversy. 

Don't  forget  to  backline  letters  and  figures  when  they  are 
pasted  on  a  tracing. 

Don't  think  that  it  is  always  necessary  to  make  machine 
shop  drawings  right  up  to  scale. 

Don't  design  curves  in  machinery  when  you  can  make 
straight  flat  surfaces  answer  as  well. 

Don't  forget  that  oxalate  of  potash  dissolved  in  water  will 
make  a  white  ink  for  blue-prints. 

Don't  let  a  tracing  stand  in  the  sun  between  the  time  you 
start  tracing  it  and  the  time  you  finish  it. 

Don't  indicate  an  oil  hole  and  channel  in  such  a  manner 
that  the  oil  will  form  an  air  trap  for  itself. 

Don't  fail  to  mark  very  distinctly  the  bearings  that  should 
be  tight,  from  the  ones  that  should  be  loose. 

Don't  forget  that  the  draftsman  can  save  his  employer  more 
money  with  less  exertion,  than  a  machinist  can. 

Don't  let  the  chief  measure  anything  for  you,  but  if  he 
gives  you  a  measurement,  then  work  faithfully  to  it. 

Don't  forget  that  in  some  cases  a  loose  bearing  is  better 
and  much  more  economical  than  a  tight  one. 

Don't  fail  to  indicate  where  oil  holes  and  channels  should 
go,  as  they  are  vital  points  in  the  design  of  a  machine. 

Don't  forget  that  washing  soda,  gum  arable  and  water 
makes  a  good  writing  fluid  for  fine  lines  on  blue-prints. 

Don't  be  reluctant  about  consulting  with  both  the  pattern- 
maker and  molder  sometimes  regarding  framework  and  large 
castings. 

Don't  forget  that  very  often  a  little  note  of  explanation  In 
the  corner  of  a  drawing  will  save  the  foreman  many  annoy- 
ances. 

Don't  forget  that  bread  crumbs  rubbed  thoroughly  over  a 
drawing  after  it  is  completed  will  take  off  the  majority  of  the 
dirt,  and  will  not  disturb  the  pencil  lines  perceptibly. 
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WELDING  A  LARGE  CRANKSHAFT  WITH 
THERMIT 

A  lai'Ko  tlireo-throw  engine  ernnkshnt'l  with  a  broUen  web 
was  recently  sucoessfully  repaired  at  tlio  plant  of  the  Gold- 
schmldt  Thermit  Co.,  In  Jersey  City,  N.  J.,  by  the  thermit  weld- 
ing process.  Owing  to  the  large  size  of  the  shaft,  which  was 
!•  Inches  In  diameter  and  IG  feet  In  length,  and  the  accuracy 
of  alignment  necessary  after  the  broken  parts  had  been  welded, 


Fig.  1.     Large  Crankshaft  ready  to  be  welded  by  the  Thermit  Process 

this  job  is  of  unusual  interest  and  shows  in  a  rather  forcible 
way  the  possibilities  of  the  thermit  process. 

As  those  familiar  with  the  use  of  thermit  know,  it  is  neces- 
sary when  making  a  weld  to  provide  room  between  the  broken 
ends  for  the  thermit  steel.  In  this  instance,  an  oxy-gas  torch 
was  used  very  effectively  for  this  purpose,  and  a  space  two 
inches  wide  was  quickly  cut  in  the  web  which  had  a  section 
of  5  by  l,")  inches.  The  crack  which  made  the  weld  necessary, 
extended  clear  across  the  web  between  the  shaft  and  crank- 
pin,  and  penetrated  to  a  depth  of  4  inches.  The  two  shaft  sec- 
tions were  aligned,  prior  to  welding,  by  mounting  them  in  V- 
blocks  of  the  same  height  that  rested  on  a  large  surface-plate. 


Fig.  2.     View  showing  the  Thermit  Steel  running  from  the  Crucible  into 
the  Mold  built  around  the  Fractured  Web 

two  blocks  being  used  for  each  section.  After  the  webs  of  the 
broken  crank  had  been  set  in  the  proper  relation  with  each 
other,  and  the  sections  were  securely  clamped,  the  opening 
at  the  break  was  filled  in  with  a  yellow  wax  matrix  after 
Which  the  mold  was  built  up  around   the  crank.     This  mold 


was  formed  of  a  sheet  Iron  shell,  conlalnlng  a  mixture  com- 
posed of  one-third  lire  sand,  one-third  fire  clay,  and  one- 
third  ground  fire  brick.  This  nilxliiro  forms  a  yt!ry  refractory 
lualerlal,  which  is  absolutely  necessary  owing  to  the  Intense 
heat  of  the  thermit  steel.  Openings  were,  of  course,  left  in 
the  mold  for  a  gate  and  riser,  and  as  parts  to  bo  welded  by 
thermit  must  be  pre-heated  to  prevent  them  from  exerting  a 
chilling  effect  on  the  steel,  additional  openings  were  made  at 
the  bottom  of  the  mold  for  the  insertion  of  gasoline  blow 
torches.  Tlie  solid  web  was  liieheated,  as  well  as  the  broken 
one,  In  order  that  the  expansion  on  both  sides  of  the  crank 
would  be  equalized.  After  the  parts  had  been  sufficiently  pre- 
heated, which,  of  course,  also  molted  the  wax  previously  In- 
serted, thus  forming  a  pocket  in  the  mold,  the  space  sur- 
rounding the  solid  web  was  filled  in  with  dry  sand  to  prevent 
any  possibility  of  the  molten  steel  breaking  through,  and  the 
openings  for  the  torches  were  also  closed.  A  large  Inverted 
lone-shaped  crucible,  containing  4.50  pounds  of  thermit,  was 
then  swung  by  a  crane  over  the  gate  of  the  mold  as  illustrated 
in  Fig.  1.  The  thermit,  which  is  a  mixture  of  ground  alum- 
inum and  iron-oxide,  was  then  ignited  by  means  of  a  special 
powder  which  generates  the  intense  heat  necessary  to  start 
the  thermit  reaction.  In  forty-five  seconds  after  a  match  had 
been  applied  to  the  starting  powder,  the  pre-heated  thermit 
steel  was  tapped  into  the  mold.  Owing  to  the  large  amount 
of  thermit  used,  the  chemical  reaction  was  unusually  violent 


Fig.  3.     The  Shaft  after  the  Fractured  Web  (seen  to  the  extreme  right) 
had  been  welded 

and   produced    showers   of    briliiant   and    scintillating   sparks 
which  formed  a  very  spectacular  pyrotechnical  display. 

During  this  reaction,  the  oxygen  of  the  iron  is  taken  up  by 
the  aluminum,  which  has  a  strong  affinity  for  it.  producing 
aluminum-oxide  (or  slag)  and  superheated  thermit  steel.  Im- 
mediately after  the  reaction  ceases,  the  steel  which  sinks  to  the 
bottom  of  the  crucible  is  tapped  into  the  mold  where  it  comes 
into  contact  with  the  broken  sections  and  because  of  its  in- 
tense heat,  which  is  as  high  as  5400  degrees  Fahrenheit,  amal- 
gamates with  them  to  form  a  homogeneous  weld.  Fig.  2  shows 
the  steel  running  from  the  crucible  into  the  mold,  while  Fig.  3 
is  a  view  showing  the  welded  part  of  the  web. 

Of  course,  thermit  has  been  used  on  larger  and  more  diffi- 
cult jobs  than  the  one  illustrated,  but  nevertheless,  the  suc- 
cessful welding  of  a  section  of  this  size  in  the  comparatively 
short  time  required,  is  an  interesting  mechanical  achiovomcnt. 

*     *     * 

ADDITIONS  TO   MEMBERSHIP   OF  NATIONAL  MACHINE 

TOOL   BUILDERS    ASSOCIATION 

In  addition  to  the  list  given  in  the  June  number,  the  follow- 
ing concerns  have  acquired  memborship  in  the  National  Ma- 
chine Tool  Builders'  Association:  Fay  Machine  Tool  Co.,  Phil- 
adelphia, Pa.;  Ohio  Machine  Tool  Co.,  Kenton,  Ohio;  Superior 
xMachine  Tool  Co.,  Kokomo,  tnd.  Those  make  24  new  members, 
and  a  total  of  119. 
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SPRING  MEETING  OF  THE  AMERICAN  SOCIETY 
OP  MECHANICAL  ENGINEERS 

The  attendance  of  the  spring  meeting  ot  the  American  So- 
ciety of  Mechanical  Engineers,  held  at  Atlantic  City,  N.  J., 
May  31  to  June  3  was  not  as  large  as  that  of  some  of  the  meet- 
ings held  heretofore,  the  registration  of  members  and  guests 
being  about  250.  The  coming  joint  meeting  of  the  society  with 
the  Institution  of  Mechanical  Engineers  in  England,  no  doubt 
caused  many  who  will  attend  that  meeting  to  forego  attending 
the  regular  spring  session. 

A  good  program  was  presented,  some  of  the  papers  being 
of  unusual  interest  to  the  engineering  profession.  A  case  in 
point  was  the  paper  of  Mr.  H.  J.  Freyn,  "Some  Operating  Ex- 
periences With  Blast  Furnace  Gas  Power  Plants."  It  was 
conceded  to  be  by  far  the  best  exposition  of  modern  gas  power 
practice  from  the  operating  standpoint  that  has  been  made 
public.     About  twenty  members  took   part   in  the  discussion. 

The  paper  by  Prof.  Walter  Rautenstrauch,  "A  Comparison 
of  Lathe  Headstock  Characteristics"  was  a  masterly  analysis 
of  lathe  headstock  construction,  its  object  being  to  show  a 
rational  means  of  working  out  speed  torque  combinations 
and  avoiding  those  combinations  which  are  found  in  many 
lathes  to  be  of  no  practical  value.  The  paper  is  one  that 
should  have  the  careful  attention  of  machine  tool  designers 
generally.  In  the  discussion  of  the  paper,  Mr.  Carl  G.  Barth 
said  that  certain  fundamental  formulas  deduced  on  this  side 
of  the  Atlantic  were  better  than  those  derived  by  Dr.  Nichol- 

1 

son.    For  example,  the  formula  y  = h  15  was  valueless  for 

a 

slow  cutting  speeds  as  it  contained  the  constant  15.  The 
paper  was  highly  commended  by  Mr.  Taylor,  who  was  dis- 
posed to  overlook  what  he  considered  were  comparatively 
minor  faults  pointed  out  by  Mr.  Barth,  and  gave  the  author 
much  credit  for  the  constructive  work  so  valuable  to  the  de- 
signers and  users  of  machine  tools. 

The  paper  on  "Stresses  In  Curved  Machine  Members,"  by 
Prof.  A.  L.  Jenkins,  was  followed  by  a  spirited  discussion  in 
which  conflicting  ideas  were  set  forth  with  more  or  less  con- 
vincing force.  The  thought  was  expressed  that  small  models 
freshly  cast,  containing  severe  shrinkage  stresses,  were  not 
safely  comparable  with  full-sized  shear  frames.  Mr.  Henry 
Hess  pointed  out  that  the  determination  of  the  yield  point 
was  all  important,  and  stated  that  an  instrument  consisting 
of  a  delicate  pyrometer  and  gold-leaf  electroscope  galvano- 
meter had  been  developed  abroad  by  w^hich  it  was  possible  to 
test  the  stresses  existing  in  any  part  of  a  machine  frame. 

The  paper  by  Mr.  Wilfred  Lewis,  "A  Shoekless  Jarring  Ma- 
chine," described  a  type  of  molding  machine  built  by  the 
Tabor  Manufacturing  Company,  Philadelphia,  Pa.,  in  which 
the  anvil  and  platen  are  spring  supported.  The  advantages 
of  the  construction  claimed  are  freedom  from  shocks  so  de- 
structive to  other  molds  on  the  molding  floor,  and  the  produc- 
tion of  homogeneous  molds  because  of  avoiding  the  common 
causes  of  flaws  and  rifts  in  the  sand.  The  discussion  of  the 
paper  was  characterized  by  an  attack  by  a  competitor  which 
led  Mr.  F.  W.  Taylor  to  deprecate  the  admission  of  com- 
mercial papers  in  general.  He  expressed  the  thought  that 
unless  discussion  could  be  fair  and  free  from  trade  jealousies, 
all  papers  describing  commercial  machines  should  be  barred 
from  the  society's  proceedings. 

The  paper  by  Prof.  Edward  C.  Schmidt  "The  Resistance  of 
Freight  Trains"  dealt  with  the  results  ot  tests  made  upon  the 
lUinios  Central  by  the  railway  engineering  department  of  the 
University  of  Illinois.  The  trains  tested  varied  in  weight  up 
to  3000  tons.  The  tests  were  made  on  tracks  laid  with 
S5-pound  rails. 

Spacp  will  not  permit  the  giving  of  a  full  review  of  th-"  dis- 
cussion of  these  or  other  papers  presented.  An  addition  to 
the  list  of  papers  published  in  the  program  in  the  June 
number  was  that  by  Jlr.  C.  K.  Lassiter,  entitled:  "Improved 
Methods  of  Finishing  Staybolts  and  Straight  and  Taper  Bolts 
for  Locomotives." 

The  social  event  of  the  meeting  was  the  reception  Thursday 
evening  at  which  honorary  membership  was  conferred  on  Rear 
Admiral  Melville,  U.  S.  N.,  retired.  Rear-Admiral  Blelville 
delivered  an  address,  "The  Engineer's  Duty  as  a  Citizen." 


M.  C.  B.  AND  A.  R.  M.  M.  ASSOCIATIONS 
CONVENTIONS 

The  forty-fourth  annual  convention  of  the  Master  Car 
Builders'  Association  and  the  forty-third  annual  convention  of 
the  American  Railway  Master  Mechanics'  Association  were 
held  at  Atlantic  City,  N.  J.,  June  15-22,  inclusive.  Following 
the  custom  of  alternating  the  conventions  in  the  matter  of 
priority  the  Master  Car  Builders'  Association  convention  was 
held  June  15,  16  and  17,  and  the  Master  Mechanics"  Associa- 
tion convention  June  20,  21  and  22.  The  Railway  Supply 
Manufacturers'  Association  held  an  exposition  of  railway  sup- 
plies and  apparatus,  machine  tools,  etc.,  on  Young's  New 
Pier  simultaneously,  as  has  been  the  custom  for  many  years. 
This  exhibition  of  railway  supplies  is  one  of  the  most  import- 
ant annually  held  in  the  United  States  and  is  growing  in  Im- 
portance. Last  year  the  exhibit  space  was  about  65,000  square 
feet  and  the  year  before  about  58,000  square  feet.  This  year 
it  was  over  71,000  square  feet,  and  still  more  space  would  have 
been  used  had  it  been  available.  Between  thirty  and  forty 
concerns  were  turned  away  that  desired  to  exhibit  but  could 
not  be  accommodated  because  space  was  lacking. 

The  general  technical  program  of  the  Master  Car  Builders' 
Association  convention  was  made  up  in  the  usual  manner,  con- 
sisting of  topical  discussions  and  papers  as  follows: 

June  15. — Discussion  of  reports  on:  "Revision  of  Standard 
and  Recommended  Practice";  "Train  Brake  and  Signal  Equip- 
ment";   "Brake  Shoe  Tests";    "Rules  for  Loading  Materials." 

June  16. — Discussion  of  reports  on:  "Rules  of  Inter- 
change"; "Coupler  and  Draft  Equipment";  "Car  Wheels"; 
"Safety  Appliances";  "Freight  Car  Trucks";  "Splicing  Under- 
frames";  "Car  Framing,  Roofs  and  Doors";  "Tank  Cars"; 
"Train  Pipe  and  Connections  for  Steam  Heat." 

June  17. — Discussion  of  reports  on:  "Consolidation  of  Mas- 
ter Car  Builders  and  Master  Mechanics'  Associations"; 
"Classes  of  Cars";  "Salt  Water  Drippings  from  Refrigerator 
Cars";  "Mounting  Pressures  on  Wheels  and  Axles." 

Individual  paper:  "Design  of  Axle  to  Carry  50,000  Pounds," 
by  E.  D.  Nelson,  Engineer  of  Tests,  Pennsylvania  Railroad. 

Discussion:     "Springs  for  Freight  Car  Trucks." 

Discussion  of  reports  on:  "Train  Lighting  and  Equip- 
ment"; "Lumber  Specifications." 

The  following  officers  were  elected  for  the  M.  C.  B.  Associa- 
tion: 

President,  T.  H.  Curtis,  L.  &  N.  R.  R. 

First  vice-president,  A.  Stewart,  Southern  Ry. 

Second  vice-president.  C.  E.  Fuller,  Union  Pacific  Ry. 

Third  vice-president,  D.  F.  Crawford,  Pennsylvania  Lines. 

Treasurer,  John  S.  Lentz,  Lehigh  Valley  R.  R. 

Executive  Committee:  J.  D.  Harris,  B.  &  O.  R.  R.;  C.  E. 
Fuller,  U.  P.  Ry.;  and  C.  A.  Seley,  C.  R.  I.  &  P.  Ry. 

The  technical  program  of  the  Master  Mechanics'  Associa- 
tion was  as  follows: 

June  20. — Discussion  of  reports  on:  "Mechanical  Stokers"; 
"Revision  of  Standards." 

Individual  paper  by  W.  S.  Hayes,  Supt.  Loco.  Operation,  Erie 
R.  R.:     "Fuel  Economies." 

Topical  Discussions:  1 — "Self-dumping  Ash  Cans,"  by  H. 
T.  Bentley,  A.  S.  M.  P.,  C.  &  N.  W.  2— "Apprenticeship  Edu- 
cation," by  F.  W.  Thomas,  Supervisor  of  Apprentices,  A.,  T.  & 
S.  P. 

Discussion  of  report  on:     "Motive  Power  Development." 

June  21. — Discussion  of  reports  on:  "Widening  Gage  on 
Curves";  "Steel  Tires";  "Safety  Appliances";  "Superheaters." 

Individual  paper:  "Locomotive  Performance  under  Differ- 
ent Degrees  of  Superheat,"  by  Prof.  C.  H.  Benjamin,  Purdue 
University. 

Individual  paper:  "Locomotive  Frame  Construction,"  by 
H.  T.  Bentley,  A.  S.  M.  P.,  C.  &  N.  W.  Ry. 

Report  of  Committee  on  Safety  Valves. 

Report  of  Committee  on  Lumber  Specifications. 

June  22. — Discussion  of  report  on:  "Train  Brake  and  Sig- 
nal Equipment." 

Individual  paper:  "Freight  Train  Resistance,"  by  Prof.  E. 
C.  Schmidt,  University  of  Illinois. 

Discussion  of  reports  on:  "Locomotive  and  Shop  Operating 
Costs";  "Design,  Consti  iiction  and  Inspection  of  Locomotive 
Boilrrs";  'T'onsolidatinu  of  Master  Mechanics'  and  Master  Car 
Builders'  Associations." 

The  following  officers  were  elected  for  the  A.  R.  M.  M.  Asso- 
ciation: 

President,  C.  E.  Fuller,  Union  Pacific  Ry. 

First  vice-president,  H.  T.  Bentley,  Chicago  &  Northwestern. 

Second  vice-president,  D.  F.  Crawford,  Pennsylvania  Lines. 

Third  vice-president,  T.  Rumney,  Erie  R.  R. 

Treasurer,  Dr.  Angus  Sinclair. 

Executive  Committee  members:  T.  H.  Curtis,  L.  &  N. 
R.  R.;  F.  P.  Gaines,  Central  of  Georgia;  and  G.  W.  Wildin, 
N.  Y.,  N.  H.  &  H.  R.  R. 
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For  several  years  consolidation  of  the  Master  Car  Builders' 
Association  and  the  American  Railway  Master  Mechanics'  As- 
sociation has  been  discussed  without  arriving  at  definite 
action,  but  now  consolidation  seems  practically  assured.  The 
committee  on  consolidation  presented  a  report  in  which  It 
recommended  that  in  view  ot  the  fact  that  neither  association 
would  agree  to  be  absorbed  by  the  other,  an  anialKamated 
asscH'iation  be  lormed  under  the  name  "The  American  Hallway 
Mechanical  Association."  The  object  of  the  association  shall 
be  the  advancement  of  knowledge  concerning  the  construc- 
tion and  maintenance  of  cars,  locomotives  and  other  railway 
mechanical  appliances  by  investigation  through  committees 
and  discussion  at  conventions.  There  shall  be  four  classes  of 
members,  i.  c,  active,  representative,  associate  and  life.  The 
motion  to  consolidate  has  been  deferred  until  another  year 
when  investigation  of  the  legal  and  other  aspects  of  necessary 
consideration  will  have  been  made. 

The  proportion  of  machine  tool  builders  exhibiting  was  not 
as  large  as  last  year.  Then  out  of  a  total  of  228  exhibitors 
about  50  concerns  building  machine  tools,  machinists  hand 
tools  and  other  accessories  of  the  machine  shop  exhibited. 
This  year  there  were  42  concerns  exhibiting  machine  tools, 
accessories  and  closely  allied  products  out  of  a  total  of  255, 
whicli  number  included  all  exhibitors  listed. 

Exhibitors  of  Metal- Working  Machines,  Accessories 
and  Allied  Products 

American  Vanadium  Co.,  Pittsburg,  Pa.  Vanadium  alloy  lo- 
comotive parts,  including  9-inch  locomotive  axle  bent  double 
under  14,000-ton  press  pressure  to  show  its  remarkable  homo- 
geneity and  elasticity;  2  x  14-inch  vanadium  steel  eye-bar  for 
new  Quebec  bridge,  the  largest  eye-bar  ever  made. 

Armstrong-Blum  Mfg.  Co.,  Chicago,  111.  Portable  grinders 
for  lathes  and  planers;  hand  lever  punches  and  shears;  "Mar- 
vel" power  hack-saw  machine. 

Armstrong  Bros.  Tool  Co.,  Chicago,  111.  Drop  forged  lathe 
and  planer  tool-holders  and  other  machine  shop  specialties. 

Besly  &  Co.,  Charles  H.,  Chicago,  111.  Besly  spiral  disk 
grinders  (see  Macuixeey,  May,  1910,  for  description);  spiral 
circles;  forged  taps,  etc. 

Buck  Boring  Bar  Co.,  Huntington.  W.  Va.  Roughing  and 
finishing  expansible  cutter  boring  bar  for  car  wheels. 

Celfor  Tool  Co..  Chicago,  111.  Celfor  high-speed  drills,  three- 
lip  drills,  flat  drills,  reamers,  countersinks,  etc.;  tests  of  Celfor 
drills  on  Colburn  high-duty  drill. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111.  Belt-driven  air 
compressor  for  pneumatic  drills. 

Chisholm  &  Moore  Mfg.  Co.,  Cleveland,  Ohio.  Cyclone  high- 
speed chain  hoists  from  Vi  ton  to  30-ton  capacity;  I-beam  trol- 
leys, etc. 

Colburn  Machine  Tool  Co.,  Franklin,  Pa.  Motor-driven  high- 
duty  drilling  machine  in  operation. 

Cooper  Hewitt  Electric  Co.,  New  York.  Mercury  vapor 
lamps  and  mercury  arc  rectifiers  for  operating  same  with 
electric  current. 

Davis-Bournonville  Co.,  New  York.  Repaired  locomotive 
parts  welded  by  the  oxy-acetylene  autogenous  process. 

Disston  &  Sons,  Inc.,  Henry,  Philadelphia,  Pa.  Hack  saws; 
regular  and  superfine  files;  hand  saws  and  other  carpenter's 
tools. 

Dixon  Crucible  Co.,  .Joseph,  Jersey  City,  N.  J.  Graphite 
products  for  locomotives  and  cars. 

Duff  Mfg.  Co.,  Pittsburg,  Pa.  Hydraulic  jacks,  ball  bearing 
jacks,  etc. 

Faessler  Mfg.  Co.,  .1.,  Moberly,  Mo.  Improved  sectional  tube 
expanders,  etc. 

Fairbanks-Morse  &  Co.,  Chicago,  111.  Hydraulic  and  screw 
jacks;   traclf  drills,  etc. 

Foster,  Walter  H.,  New  York.  Lassiter  locomotive  bolt 
turning  machine;  staybolt  threading  and  reducing  machine; 
Potter  &  .Johnston  chucking  lathe;  staybolt  threading  ma- 
chine; automatic  nut  tapping  machine;  die  chaser  grinder,  etc. 
General  Electric  Co.,  Schenectady,  N.  Y.  Electric  tool  hard- 
ening furnace;  motor-driven  machine  tools,  Curtiss  turbo-gen- 
erator, etc. 

Goldschmidt  Thermit  Co.,  New  York.  Apparatus  illustrat- 
ing the  Thermit  welding  process;  metals  free  from  carbon 
produced  by  the  Thermit  process,  etc. 

Greene,  Tweed  &  Co.,  New  York.  Reversible  ratchet 
wrenches;   packing. 

Hammett,  H.  (!.,  Troy,  N.  Y.     Locomotive  link  grinder,  etc. 
Harrington.  Edwin.  Son  &  Co.,  Inc.,  Philadelphia,  Pa.    Chain 
hoists;   I-beam  trolleys,  etc. 

Independent  I'ncumatic  Tool  Co.,  Chicago,  111.  Piston  air 
drills:  pneumatic  chipping,  riveting,  calking  and  flue  beading 
hammers,  etc. 

Keystone  Drop  Forge  Works,  Chester,  Pa.  Drop  forgings, 
including  machine  handles,  etc. 

Landis  Machine  Co.,   Waynesboro,  Pa.     Self-opening  Landis 


die  for  turret  lathes;  senil-automalic  die  liead  for  pipe  thread- 
ing machines;  and  double-head  motor-driven  bolt  threading 
nuichine;   single  spindle  V^-lnch  bolt  threading  machine. 

l.iuulis  Tool  t;o.,  Waynesboro,  Pa.  Cylindrical  gap  grind- 
ing machine,  l(!x72  indies,  in  operation,  es|)ecially  designed 
for  railroad  work;  universal  cylindiical  grinder. 

Manning,  Maxwell  &  Moore,  fm..  New  York.  24-inch  l'\  10. 
Heed  motor-driven  engine  lathe;  2lineli  high-duty  Foote  Hurt 
drill;  iUl-inch  Foote-liurt  high-duty  drill;  2(i  by  8  by  X-foot 
single-head  motor-driven  shaper;  4i/;.-inch  Gridley  singlespin- 
dle  motor-driven  turret  lathe;  I'/i-inch  Gridley  four-spindle 
turret  lathe;  No.  4  Hendey  motor-driven  knee-type  milling 
machine;  16-inch  Hendey  geared  head  engine  lathe;  Ureses 
motor-driven  full  universal  radial  drill;  IV^-inch  National 
wedge  grip  heading  and  forging  machine;  National  motor- 
driven  double  head  bolt  cutter;  National  die  chaser  shai|)- 
ener;  Elmore  (Dwight  Slate  Co.)  high-duty  bail  beai'ing 
single-spindle  sensitive  drill  lu'ess,  etc. 

National-Acme  Mfg.  Co.,  Cleveland,  Ohio.  M\iltipleKi)indle 
automatic  screw  machine  in  operation. 

Niles-Hement-l'ond  Co..  New  York.  20-inch  I,eBlond  engine 
lathe  with  all-geared  heads;  three-step  cone  pulley;  LeBlond 
double  back-geared  lathe  head;  LeBlond  universal  milling  ma- 
chine; pneumatic  clamp  tool-post  for  locomotive  driving  wheel 
lathes  and  car  wheel  lathes;  Pratt  &  Whitney  small  tools,  etc. 

Norton  t'o.,  Worcester,  Mass.  Alundum  grinding  wheels  and 
other  aluiulum  abrasive  products. 

Revolute  Machine  Co.,  New  York.  Continuous  electric  blue- 
printing machine. 

Sellers,  William,  &  Co.,  Inc..  I'hiladelphia,  Pa.  Turret  tool- 
post  for  42-inch  car  wheel  lathe;  turret  tool-post  for  high-duty 
locomotive  driving  wheel  lathe;  set  of  three  drivers  for  42- 
inch  car  wheel  lathe,  etc. 

Stoever  Foundry  &  Mfg.  Co.,  Myerstown,  Pa.  Automatic 
pipe  bending  machine;  pipe  threading  and  cutting-off  machine. 

Taylor  Mfg.  Co.,  James  L.,  Bloomfield,  N.  J.  Machinists' 
patternmakers'  and  boilermakers'  clamps. 

Tindel-Morris  Co.,  Eddystone,  Pa.  Cold  sawing  machine 
and  inserted  tooth  cold  saws;  grinders,  etc. 

Toledo  Pipe  Threading  Machine  Co.,  Toledo,  Ohio.  Hand- 
operated  pipe  threading  tools,  etc. 

Underwood  &  Co.,  H.  B..  Philadelphia,  Pa.  Portable  cylin- 
der boring  bar;  portable  crank-pin  turning  machine;  portable 
machine  for  facing  off  riveting  on  crank-pins;  locomotive  ped- 
estal facing  machine. 

Union  Mfg.  Co.,  New  Britain,  Conn.  Lathe,  planer,  drill, 
valve,  boring  mill  and  car-wheel  chucks. 

Walworth  Mfg.  Co.,  Boston,  Mass.  Stillson  wrenches;  Mil- 
ler ratchet  stocks  and  dies,  etc. 

Watson-Stillman  Co.,  New  York.  Hydraulic  jaclis;  centrif- 
ugal pumps,  etc. 

Westinghouse  Air  Brake  Co,,  Pittsburg,  Pa.  Air  brakes, 
seven-car  passenger  train  rack  equipped  with  PC  equipment, 
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Westinghouse  Machine  Co.,  Pittsburg,  Pa.  LeBlanc  steam 
condenser  and  LeBlanc  vacuum  pump,  turbine  driven. 

Yale  &  Towne  Mfg.  Co.,  New  York.  Electric  hoists,  I-beam 
trolleys,  chain  blocks,  etc. 

*     *     * 

DBY  HIGH-SPEED  TOOL  GRINDING 
Fine  surface  cracks  are  often  found  on  high-speed  steel 
tools  after  grinding,  especially  when  grinding  with  a  wet 
wheel.  A  class  of  work  that  is  particularly  troublesome  in 
this  respect  is  hardened  disks  such  as  slitting  saws,  washers, 
etc.,  ground  on  the  side.  The  cracks  develop  radially,  and. 
although  of  microscopic  depth  and  really  not  injurious  in. 
most  work,  they  give  it  a  defective  appearance  and  cause  re- 
jections and  losses.  It  is  pretty  well  settled  now  that  these 
cracks  are  caused  by  momentary  overheating  of  the  steel 
which  results  in  local  expansion  sufficient  to  exceed  the  elas- 
tic limit  of  the  metal.  The  cracks  grow  with  each  revolution 
of  the  work,  radially  to  the  edge  of  the  disk.  The  remedy  is 
to  use  a  soft  wheel  and  grind  dii/.  When  work  is  ground  dry 
with  a  soft  wheel  the  pressure  is  reduced  as  compared  with., 
wet  grinding,  and  thus  local  overheating  is  also  reduced. 
Many  have  the  idea  that  if  tools  are  ground  wet  there  is  no- 
danger  of  overheating.  This  is  a  mistake;  water  cannot  be 
forced  to  the  exact  point  of  contact  of  the  wheel  and  work, 
and  its  local  cooling  effect  is  comparatively  slight.  The  ef- 
fect of  the  water  in  wet  grinding  is  to  keep  down  the  tem- 
perature of  the  wheel  and  work  generally,  but  not  locally. 

On  account  of  the  tendency  to  exceed  the  safe  pressure  and 
ruin  tools  by  overheating  when  grinding  with  a  wet  wheel, 
some  tool  experts  now  recommend  dry  wheels  for  all  high- 
speed steel  tool  grinding.  If  water  is  used,  it  should  be  used 
only  with  the  idea  of  keeping  do\vn  dust  and  washing  the 
wheel  and  tool,  and  not  as  a  cooling  medium  of  much  effl- 
cicncy. 
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PERSONALS 

Robert  S.  Alter,  secretary  of  the  American  Tool  Works  Co., 
Cincinnati,  Ohio,  was  married  June  25  to  Margaret  Carel 
Maury. 

George  S.  De  Laney,  superintendent  of  the  Stevens-Duryea 
Automobile  Co..  Chicopee  Falls,  llass.,  has  been  promoted  to 
the  position  of  manager. 

Alex.  Luchars,  publisher  of  Maciiixery,  sailed  with  his 
family  on  the  Oceanic  June  15  for  a  three  month's  tour  in 
Europe,  principally  by  automobile. 

R.  D.  Reed,  for  seyeral  years  with  the  H.  B.  Smith  Co., 
Westfield,  Mass.,  has  been  made  manager  of  the  Springfield 
Foundry  Co.'s  new  plant  in  Springfield,  Mass. 

Wilson  P.  Hunt,  of  the  Moline  Tool  Co.,  Moline  111.,  recently 
took  an  extended  eastern  trip,  including  Toronto,  Buffalo. 
National  Machine  Tool  Builders'  Association  convention  at 
Rochester,  Pittsburg  and  Cincinnati. 

F.  H.  Wilder  has  been  promoted  from  the  position  of  fore- 
man of  the  "J  and  L"  department  to  the  position  of  fore- 
man of  the  chassis  assembling  department  of  the  automobile 
section  of  the  New  Departure  Mfg.  Co.,  Bristol.  Conn. 

W.  S.  Rogers,  president  of  the  Bantam  Anti-Friction  Co., 
Bantam,  Conn.,  is  now  on  his  annual  trip  to  Germany  visit- 
ing his  company's  allied  German  companies,  manufacturing 
balls  and  ball  bearings,  and  arranging  for  the  coming  year's 
contracts.  Mr.  Rogers  expects  to  attend  the  meeting  of  the 
American  Society  of  Mechanical  Engineers  in  joint  conven- 
tion with  the  British  Institute  of  Mechanical  Engineers  in 
Manchester  and  London  in  July. 

C.  H.  Kingsbury,  for  the  past  twelve  years  manager  of  the 
Niles-Bement-Pond  Co.'s  Boston  office,  will  take  a  vacation 
of  several  months  on  account  of  ill-health.  Previous  to  his 
departure  the  managers  and  heads  of  departments  of  the  Hill- 
Clarke  &  Co.,  Inc.,  Chandler  &  Farquhar  Co.,  Prentiss  Tool  & 
Supply  Co.,  and  Planning.  Maxwell  &  Moore  called  upon  Mr. 
Kingsbury  and  extended  their  best  wishes  for  rapid  return 
of  health.  They  presented  him  with  a  Masonic  charm,  suit- 
ably engraved  as  a  token  of  friendship.  Mr.  M.  Estabrook 
of  the  New  York  office  Avill  have  charge  of  the  Boston  office 
during  Mr.  Kingsbury's  absence. 

Louis  I.  Wightman.  for  the  past  six  years  advertising  man- 
ager for  the  Ingersoll-Rand  Co.,  11  Broadway,  New  York,  has 
resigned  his  position,  the  resignation  taking  effect  August  1, 
and  will  open  an  office  in  New  York  City  as  an  independent 
specialist  in  machinery  advertising,  handling  the  accounts  of 
manufacturers  of  machinery  and  engineering  products.  Mr. 
Wightman  is  well  fitted  for  this  line  of  work  by  his  wide  ex- 
perience in  managing  one  of  the  largest  advertising  depart- 
ments in  the  machinery  field,  which  was  preceded  by  some 
years'  experience  in  practical  mechanical  and  electrical  engi- 
neering, construction  work,  machine  design  and  manufacture 
and  machinery  selling.  .Mr.  Wightman  is  a  graduate  engi- 
neer, the  author  of  a  text-book  on  compressed  air,  and  an 
authority  on  compressed  air  subjects. 


OBITUARIES 

James  Wilson,  master  mechanic  of  No.  5  machine  shop, 
Ludlow  Mfg.  Associates,  Ludlow,  Mass.,  died  at  his  home  in 
Ludlow,  June  5,  aged  forty-four  years. 

W.  P.  Bettendorf,  president  of  the  Bettendorf  Steel  Car  Co., 
Davenport,  Iowa,  died  at  his  home  in  Davenport,  June  3,  in 
the  fifty-third  year  of  his  age.  Mr.  Bettendorf  organized  the 
company  of  which  he  was  president  and  built  the  works 
which  cover  thirty  acres  of  ground.  A  recent  addition  is 
2100  feet  long.  He  was  the  inventor  of  several  improvements 
in  agricultural  machinery  and  railway  cars. 

John  H.  Whittemore,  a  pioneer  in  the  malleable  iron  indus- 
try, died  at  his  home  in  Naugatuck,  Conn.,  Jlay  2S  after  a 
short  illness.  Mr.  Whittemore  began  in  the  malleable  iron 
business  in  1858,  the  firm  name  being  Tuttle  &  Whittemore. 
After  several  years  the  concern  was  reorganized  and  the  name 
changed  to  the  Naugatuck  Malleable  Iron  Co.  Mr.  Whitte- 
more was  interested  in  the  malleable  iron  industry  in  Cleve- 
land, Chicago,  Indianapolis,  Toledo,  Bridgeport  and  New  Bri- 
tain. 

Charles  E.  Bailey,  a  veteran  armorer,  who  retired  fifteen 
years  ago  after  thirty-one  years  of  service  as  foreman  in  the 
Water  Shops,  United  States  Armory,  Springfield,  Mass.,  and 
a  total  of  forty-five  years  in  the  government  shops,  died  at 
his  home  in  Springfield,  Mass.,  May  10,  aged  eighty-three 
years.  Mr.  Bailey  devised  and  perfected  many  valuable  fix- 
tures and  tools.  Col.  Benton  during  his  term  as  commandant 
recommended  to  the  government  that  Mr.  Bailey  receive 
liberal  extra  pay  for  valuable  service,  but  the  grant  was 
never  made.  At  the  time  the  Rock  Island,  111.  shops  were 
being  planned,  Mr.  Bailey  was  sent  there  to  prepare  plans 
for  the  lay-out  of  machinery.  He  had  charge  of  the  armory 
exhibit  at  the  Chicago  World's  Fair  in  1903.  He  was  a 
native  of  South  Berwick,  Me. 


William  P.  Davis 

D.  Wheeler  Swift,  Inventor  of  printing  and  automatic  machin- 
ery used  in  the  manufacture  of  envelopes,  died  of  paralysis  at 
his  home  in  Worcester,  Mass.,  June  14,  aged  seventy  years.  Mr. 
Swift  went  to  Worcester  in  1864  and  entered  the  employ  of 
David  Whitcomb  who  was  just  starting  in  the  envelope  busi- 
ness. He  worked  twenty  years  as  superintendent  for  the 
Whitcomb  Envelope  Co.,  during  which  period  he  and  his 
brother  produced  and  perfected  new  machinery  which  would 
successfully  fold  and  gum  envelopes.  In  1884  the  Logan, 
Swift  &  Brigham  Envelope  Co.  was  organized  and  Mr.  Swift 
was  made  president.  His  inventions  of  new  machinery  were 
largely  responsible  for  the  success  of  the  company.  The 
United  States  Envelope  Co.  was  founded  in  1898  and  Mr. 
Swift  was  elected  director  and  mechanical  superintendent, 
which  position  he  filled  during  the  remainder  of  his  life. 

John  M.  Rogers,  of  the  John  M.  Rogers  Works,  Inc.,  Glou- 
cester City,  N.  J.,  died  in  the  Cooper  Hospital,  Camden,  N.  J., 
June  4,  following  an  operation,  aged  sixty-eight  years.  He 
was  born  in  Key  West,  Fla.,  and  his  early  life  was  spent  as 
purser  on  the  side-wheel  steamer  Golden  Rule,  running  be- 
tween New  York  and  the  Isthmus  of  Panama.  After  the 
wreck  of  this  vessel  off  Roncador  Reef,  he  spent  a  few  years 
in  the  employ  of  his  uncle,  the  late  Francis  Morris.  After 
his  marriage  he  resided  in  Wilmington,  Del.,  where  he  en- 
tered the  printing  business,  having  full  charge  of  the  John 
M.  Rogers  Press  for  several  years.  In  later  years  he  became 
actively  engaged  in  the  machine  business,  being  one  of  the 
pioneers  in  the  manufacture  of  measuring  tools.  Mr.  Rogers 
developed  the  John  M.  Rogers  Works,  Inc.,  Gloucester  City, 
N.  J.,  of  which  he  was  president  at  the  time  of  his  death. 
He  leaves  a  widow  and  two  sons,  J.  Morris  Rogers  and 
Francis  C.  Rogers. 

William  P.  Davis,  president  of  the  W.  P.  Davis  Machine 
Co.,  Rochester,  N.  Y.,  died  at  his  home  in  that  city  May  30, 
aged  sixty  years.  Mr.  Davis  was  born  in  Lima,  N.  Y.,  in 
1850  and  was  educated  in  the  public  schools  of  Honeoye 
Falls.  Early  in  life  he  manifested  a  strong  mechanical  bent, 
and  entered  a  machine  shop  at  Auburn  when  onl,v  fourteen 
years  old.  Eight  years  later  Mr.  Davis  started  a  machine 
shop  of  his  own  in  North  B'oomfield,  N.  Y.,  and  later  removed 
to  Canandaigua,  N.  Y.,  where  he  remained  three  years.  In 
1890  he  moved  to  Rochester,  where  quarters  were  occupied 
in  the  Borseline  building  at  the  foot  of  Commercial  St.  In 
1894  he  organized  the  W.  P.  Davis  Machine  Co.,  and  in  1897 
the  present  large  brick  plant  in  which  about  2o0  men  are  em- 
ployed was  erected  on  St.  Paul  St.  near  the  New  York  Cen- 
tral station.  Mr.  Davis  was  a  charter  member  of  the  Na- 
tional Machine  Tool  Builders'  Association  and  was  promin- 
ently identified  with  it  from  the  time  of  its  organization, 
having  always  filled  an  official  position.  He  was  treasurer 
of  the  association  at  the  time  of  his  death,  which  office  he  had 
held  since  1906.  It  was  largely  through  his  efforts  that  the 
last  meeting  of  the  association  was  held  in  Rochester  but  his 
last  Illness  prevented  him  taking  part.  He  leaves  a  widow, 
one  daughter,  an  aged  father  and  brother,  Charles  F.  Davis, 
secretary  and  treasurer  of  the  W.  P.  Davis  Machine  Co. 


There  have  been  many  attempts  to  formulate  an  explanation 
of  a  steam  turbine's  operation  which  will  be  understandable 
by  the  non-technical  man.  One  of  the  simplest  we  have  seen 
is  given  by  the  Daily  Star  of  Lincoln,  Neb.: 

"The  turbine  stands  about  6  feet  high  and  is  about  6  feet 
through.  It  is  cylindrical.  The  turbine  wheels  inside  are  used 
to  keep  the  acids  and  zinc  stirred  so  as  to  generate  electricity 
rapidly." 

This  was  contained  in  a  comment  on  an  accident  to  a  turbo- 
generator.    No  wonder  it  blew  up! — Engineering  Xetcs. 
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Here  is  a  new  tool,  accurate  and  inexpensive, 
for  laying  out  or  establishing  angles. 

B.  &  S.  IMPROVED  BEVEL 
PROTRACTOR 


The  protractor  is  made  with  one  side  flat  so  that  it  can 
be  laid  flat  on  the  work  or  paper — a  feature  that  adds 
greatly  to  the  utility  of  the  tool. 

The  blade  can  be  moved  separately  from  the  dial  and  can 
be  moved  back  and  forth  its  entire  length.  It  is  clamped 
independently  of  the  dial  and  this  adapts  the  tool  for 
work  where  other  protractors  cannot  be  used. 

DIAL  GRADUATED  TO  DEGREES 

All  graduations  on  the  dial  are  accurately  rnade,  the 
graduations  reading  to  degrees.  These  graduations  ex- 
tend over  an  arc  of  180',  reading  from  0  to  90'  from  each 
extremity  of  the  arc.  The  tool  is  intended  for  work  that 
does  not  require  a  Vernier,  a  point  wherein  it  differs  from 
the  Universal  Bevel  Protractor.  The  dial  turns  on  a  large 
central  stud  which  is  hardened  to  prevent  wear.  When 
the  dial  is  set,  this  clamp  nut  holds  it  rigidly  in  place, 
doing  away  with  all  danger  of  slipping  and  consequent 
inaccuracies  in  the  measurements. 

The  Protractors  are  made  in  two  sizes,  with  6"   or  12"  blades. 

Send  Jor  neiv  folder. 

BROWN  &  SHARPE  MFG.  CO. 

PROVIDENCE,  R.  I.,  U.  S.  A. 
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COMING  EVENTS 

June  20-Jul.T  6. — Detroit  Industrial  Exposition,  Detroit.  Mich.,  under 
the  auspices  of  the  Detroit  Board  ot  Commerce  to  accelerate  the  city's 
industry  and  commerce.  The  exposition  grounds  will  lie  on  the  Detroit 
River  where  a  large  exposition  building  is  bcins  erected  to  be  used  in 
conjunction  with  the  Wayne  Pavilion.  W.  G.  Kose,  manager,  Detroit 
Board  of  Commerce,   Detroit,  Mich. 

July  26-29. — Joint  meeting  of  the  American  Society  of  Mechanical 
Engineers  and  the  British  Institute  of  Mechanical  Engineers  in  Bir- 
mingham and  London.  England. 

July  28-30. — Convention  of  the  Society  of  Automobile  Engineers, 
Detroit,  Mich.  Subjects  for  discussion  :  "Gears,"  "Commercial  Vehi- 
cles," "The  Electric  Vehicle,"  "Gasoline  Motors."  "Metals  and  Treat- 
ment," "Wheel  Rims,  Tires,  etc.,"  "Bearings,"  "Driver's  Seat  on 
Left-hand  or  Right-hand,"  "Final  Drive,"  "Factory  Systems,"  "Con- 
tests." etc.      Howard  E.  Coffin,  president,  1451  Broadway.  New  Torli. 

August  16-19. — Annual  convention  of  Traveling  Engineers'  Associa- 
tion, Clifton  Hotel,  Niagara  Falls.  Canada.  Subjects  to  be  discussed 
are:  "Fuel  Economy,"  "Superheating,"  "Education  of  Firemen,"  "De- 
velopment of  Air  Brake  Equipment,"  "Locomotive  Lubrication."  and 
"New  Valve  Gears."  W.  A.  Thompson,  secretary,  N.  Y.  C.  Car  Shops, 
East  Buffalo,  New  York. 

October  10-14. — Annual  convention  of  the  American  Street  and 
Interurban  Railway  Association,  Atlantic  City,  N.  J.  A.  C.  Donecker, 
secretary  and  treasurer,  29  West  o9tb   St.,  New  York. 

SOCIETIES  AND  COLLEGES 

Bt-LLETIX    OF    SlEACCSE    UNIVERSITY,   April.    1910. 

General  catalogue  and  catalogue  of  the  summer  session  which  is 
held  July  5  to  August  16.  Address  the  University  of  Syracuse,  Syra- 
cuse, N.  Y. 

Society  of  Automobile  Engineers,  14.51  Broadway,  New  York,  has 
taken  over  the  work  of  the  Association  of  Licensed  Automobile  Manu- 
facturers' mechanical  branch  and  will  broaden  the  activity  of  the 
association  in  its  relation  to  the  motor  car  industry.  Its  olDJect  is  to 
collect,  scientifically  arrange,  and  disseminate  motor  car  engineering 
data  and  information. 

NEW  BOOKS  AND  PAMPHLETS 

Concrete  fro.m   S.4ND  Molds,  by  A.  A.  Houghton.     145  pages,  o'^  by 
7%   inches,   12  illustrations.      Published  by  Norman   W.   Henley  & 
Son,  132  Nassau  St.,  New  York.      I'rice,  ^2. 
This   interesting   book   describes   the   processes   of   molding   concrete, 
especially  ornamental  forms,  in  sand  molds,   the  practice  being  similar 
to   molding  for   metal  castings.      It  is  a   revived  art,   there   being  evi- 
dence to  show  that  it  was   practiced   by   the   Romans.     The  work   de- 
scribes  the    process   of   preparing   and    mixing    the   sand    for   hardened 
sand  molds,  how  to  make  sand  molds  from  wood  and  metal  patterns, 
construction  of  sand  molds  from  clay,   plaster,  concrete,  or  other  pat- 
terns,  method  of  making  cores,  how   to  combine  molds  to   mold  large 
monolithic  work,  molding  concrete  brick  with  sand  molds,  facing  molds 
with  crushed  granite,  marble  flour  or  any  other  material,  etc. 

The  Polytechnic  Engineer.  144  pages,  6x9  inches.  Illustrated. 
Published  by  the  Polytechnic  Institute  of  Brooklyn,  New  York. 
This  work  is  published  annually  by  the  undergraduates  of  the 
Polytechnic  Institute,  ^'olume  X  contains  the  roster  of  the  corpora- 
tion, officers,  officers  of  instruction.  Polytechnic  Institute  cngineei-ing 
societies,  board  of  editors,  and  among  others  the  following  technical 
articles:  "Negative  Track-Feeders,"  by  Samuel  Sheldon;  "Some  Ex- 
periments on  the  Casehardening  of  Steel  by  Gases."  by  John  C. 
<.>Isen.  John  R.  Brierley,  and  John  S.  WeiCtenback ;  "Train  Resistance 
Formulas  and  Speed-Time  Relations,"  by  William  D.  Ennis ;  "Deflec- 
tions of  Beams  with  Variable  Moments  of  Inertia,"  by  C.  W.  Hudson  : 
"Gyration  Stresses  in  Shafts,"  by  D.  D.  Barlow  ;  "Automobile  Trans- 
missions," by  Edward  O.  Ericson  ;  "Continuous  Indicator  Diagrams," 
by  M.   G.   Farrell. 

CATALOGUES   AND    CIRCULARS 


Spb.\gue  Electric  Co.,  52 
electric  hoists. 


West  34th  St.,  New  York.     Catalogue  ot 


General  Electric  Co.,  Schenectady,  N.  Y'.  18th  Annual  report  to 
the  stock-holders. 

Ingersoll-Rand  Co.,  11  Broadway,  New  Y"ork.  Bulletin  No.  3017 
on  gas  compressors. 

SPRAGfE  Electric  Co.,  527  West  34th  St.,  New  York.  Catalogue  of 
flexible  steel  armored  hose  for  compressed  air  or  steam. 

EaERSON  Electric  &  Mfg.  Co.,  St.  Louis,  Mo.  Bulletin  No.  3707 
of  electric  buffing  lathes  for  alternating  and  direct  currents. 

Graton  &  Knight  Mfg.  Co.,  Worcester,  Mass.  Circular  entitled 
"What  Mr.  Denniston  Says,"  advertising  G.  &  K.  leather  belting. 

National  Brake  &  Electric  Co.,  Milwaukee.  Wis.  Bulletin  No.  389 
on  types  of  National  emergency  and  variable  release  brake  valves. 

Turner-Fricke  Mfg.  Co.,  Sharon,  Pa.  Catalogue  of  Turner-Fricke 
gas  engines,  illustrating  and  describing  the  construction  in  detail. 

Westinghouse  Machine  Co..  East  Pittsburg,  Pa.  Circular  W-M 
501  on  the  Westinghouse-Le  Blanc  condensers  for  steam  power  plants. 

Reynolds  Machinery  Co.,  Moline,  111.  Circular  of  Reynolds  gear 
bobbing  machine  Illustrated  and  described  in  the  April,  1909,  issue  of 
Machinery. 

Ingersoll-Rand  Co.,  Ill  Broadway,  New  York.  Bulletins  Nos.  306 
and  3023  on  Class  O  duplex  steam-driven  air  compressors,  and  Class 
OC  duplex  Corliss  driven  air  compressors. 

Miami  Valley  Machine  Tool  Co.,  Dayton,  Ohio.  Blotter  adver- 
tising 13-inch  and  10-lnch  lathes;  plain,  cutter  and  reamer  grinders; 
universal  tool  and  cutter  grinders  ;   12-incb  and  14-inch  drills,  etc. 

General  Electric  Co.,  Schenectady.  N.  Y.  Bulletin  No.  4737,  il- 
lustrating and  describing  electric  hardening  furnaces  designed  for  the 
hardening  and  tempering  of  tool  steel.  (See  Machinery.  November, 
1909.) 

Union  Mfg.  Co.,  New  Britain,  Conn.  Circular  advertising  economi- 
cal iron  castings  which  in  quality  and  net  cost  should  give  the  high- 
est satisfaction.  The  company  has  specialized  on  the  work  for  forty 
years. 

Carb-Ox  Co..  Rogers  Park,  Chicago.  III.  Catalogue  of  gas  analysis 
instruments  and  allied  specialties,  used  in  the  determination  of  boiler 
efficiencies,  gas  producers,  etc.,  whether  the  fuel  be  coal,  oil,  gas  or 
refuse. 

National  Brake  &  Electric  Co.,  Milwaukee,  Wis..  Bulletin  No. 
3SS,    "Types   of   National    Motorman's   Air   Brake    Valves."     These   air 


brake   valves   are   designed   for   street   railway   urban   and   interurban 
service. 

Chicago  Bearing  Metal  Co.,  Chicago,  III.  The  Graphose  Age  be- 
ing the  second  number  ot  a  publication  devoted  to  graphose-bronze, 
white  brass,  brass  castings,  babbitt  metals,  solder  and  other  products 
ot  the  company. 

Crescent  Machine  Co.,  Leetonia,  Ohio.  Catalogue  of  Crescent 
wood-working  machinery  comprising  band  saws,  universal  saw  tables, 
shapers.  jointers,  variety  wood-workers,  planers,  planers  and  matchers, 
swing  cut-otC  saw,  disk  grinders,  etc. 

Aerial  Navigation  Co.  of  America,  Girard,  Kans.  Circular  illus- 
trating and  describing  the  Call  aviation  engine  built  in  two  sizes — 
45  horsepower  and  90  horsepower,  weight  135  and  225  pounds  respec- 
tively, price  $700  and  SI, 200. 

Negretti  &  Zambra,  38  Holborn  Viaduct,  London,  E.  C,  England. 
Revised  price  list  and  instructions  for  aerometer,  an  instrument  giv- 
ing direct  readings  of  the  maximum  cylinder  pressure  of  Internal 
combustion  engines,  compression,  vacuum,  etc. 

RisDON  Tool  &  Machine  Co.,  63  Canal  St.,  Waterbury,  Conn.  Cir- 
cular giving  official  organization  and  statement  of  its  activities.  The 
company  designs  and  makes  dies,  models,  tools,  sub-press  dies,  light 
machinery,  and  does  all  kinds  of  light  manufacturing. 

Union  Mfg.  Co.,  New  Britain,  Conn.  Catalogue  ot  combination, 
universal,  independent,  geared  scroll,  scroll  combination,  planer,  bor- 
ing mill,  car  wheel,  grinding  machine,  box  body,  round  body  and  drill 
chucks.  The  company  also  builds  special  chucks  of  every  description 
to  order. 

General  Electric  Co.,  Schenectady,  N.  Y.  Bulletin  No.  4732.  con- 
taining upwards  of  fifty  Illustrations  of  installations  of  Curtlss  steam 
turbine  generators  of  various  classes.  The  bulletin  should  interest 
central  station  managers  and  others  concerned  with  the  production  of 
large  powers. 

W.  F.  &  .John  Barnes  Co.,  Rockford,  111.  Catalogue  ot  the  various 
styles  and  sizes  of  Barnes  upright  drills,  horizontal  radial  drills,  gang 
drills,  drill  press  attachments  and  other  machine  tools.  This  catalogue 
is  attractively  arranged,  and  contains  much  that  is  of  interest  relating 
to  drilling  machinery. 

Pawling  &  Harnischfeger.  Milwaukee,  Wis.  Bulletin  No.  18, 
illustrating  and  describing  traveling  electric  hoists.  Besides  showing 
the  various  types  of  hoists  made,  the  bulletin  illustrates  a  number  ot 
interesting  installations.  It  will  interest  the  plant  engineer,  superin- 
tendent and  other  responsible  men  desirous  of  saving  costs  in  hand- 
ling material. 

Cling-Surface  Co..  Buffalo.  N.  Y.  Report  ot  an  interesting  ex- 
perience in  the  treating  of  a  painted  ten-inch  heavy  canvas  belt  which 
had  been  treated  with  "Cling-Surface"  after  having  been  condemned 
as  being  no  good.  After  being  treated  with  the  "Cling-Surface."  the 
belt  ran  at  850  R.  P.  M.  and  transmitted  85  H.  P.  without  sign  ot 
slip,  although  the  sag  was  23  inches  between  pulleys. 

Tate  Joxes  &  Co.,  Inc.,  Pittsburg,  Pa.  Circular  No.  129  on  fuel 
oil  burning  equipment  for  open-hearth  furnaces.  The  Kirkwood  oil 
burner  is  illustrated  and  described  ;  also  reversing  valve  stand,  pump- 
ing, heating  and  regulating  systems,  etc.  Views  are  shown  of  in- 
sfaJlations  of  *he  apparatus  in  foundries  and  steel  works,  and  a  piping 
diagram  of  oil  fuel  installation  in  an  open-hearth  steel  plant  is  in- 
cluded. 

L.  A.  Williamson  Co.,  79  Milk  St.,  Boston,  Mass.  Booklet  de- 
scribing Williamson's  electric  "Flexilyte,"  which  is  a  portable  elec- 
tric light  extension  containing  a  cord  that  can  be  unwound  to  any 
desired  length  and  which  is  held  fast  b.v  a  sliding  catch.  The  fixture 
is  neat  in  appearance  and  convenient  to  use,  there  being  no  extra 
length  of  cord  hanging  in  loops,  the  excess  length  being  coiled  within 
the  fixture. 

Pe  Laval  Steam  Tcrbine  Co.,  Trenton,  N.  J.  Treatise  on  De 
Laval  centrifugal  pumps,  giving  the  results  of  tests  and  illustrations 
and  descriptions  of  various  t.vpes  of  centrifugal  pumps  for  all  classes 
ot  service.  The  characteristic  curves  of  several  sizes  of  pumps  de- 
signed to  meet  the  requirements  of  representative  classes  of  service  are 
reproduced,  and  testing  apparatus  illustrated.  The  construction  of 
pumps  is  shown  disassembled,  and  much  matter  ot  engineering  interest 
is  included.  The  treatise  is  reccmmended  to  the  attention  ot  all  in- 
terested in  the  possible  use  and  operation  of  centrifugal  pumps. 

National-Acme  Mfg.  Co.,  Cleveland,  Ohio.  Parts  and  tools  cata- 
logue for  the  Acme  automatic  multiple-spindle  screw  machine.  It 
illustrates  the  component  parts  of  head,  spindles  in  head,  spindles  in 
slide,  main  slide,  cut-off  and  forming  cross-slides,  top  slides,  feed 
mechanism,  spindle  stopping  mechanism,  power  transmission — drive, 
power  transmission — control,  power  transmission — back  gears,  power 
transmission — housing,  countershaft,  frame,  oil  system,  stock  carriage, 
cams,  chucks,  box-tools,  tools  for  top  slides,  tools  for  cross-slides,  dies 
and  drill  holders,  etc.  The  book  is  intended  particularly  for  men 
in  charge  of  automatics  and  automatic  screw  machine  departments. 
Copiis  are  sent  free  upon  request. 

Green  Fi'EL  Economizer  Co.,  Matteawan,  N.  Y.  Pamphlet  en- 
titled "Foundry  Heating  System,"  containing  detailed  descriptions  of 
two  novel  installations  recently  made  by  the  company.  In  one  of 
these  installations,  a  foundry  of  515,000  cubic  feet  capacity  and 
having  walls  made  up  entirel.v  of  glass  was  successfully  heated  by  a 
small  four-section  "Positivflo"  heater.  The  pamphlet  also  describes 
a  novel  arrangement  of  ducts  whereby  the  heat  is  supplied  just 
where  needed  by  the  workmen,  at  the  same  time  furnishing  them  with 
fresh  air.  and  forcing  the  smoke  and  gases  out  of  the  building 
through  the  skylight.  Bv  using  the  right  number  ot  heater  sections, 
and  regulating'  the  volume  ot  air  delivered,  it  is  also  possible  to 
maintain  the  'foundry  at  such  temperature  at  night  that  cores  and 
molds  will  be  prevented  from  freezing. 

Ward  Leonard  Electric  Co..  Bronxville.  N.  Y.,  recently  published 
a  pamphlet  describing  a  new  generator  and  storage  battery  outfit  for 
automobile  lighting.  The  ingenious  feature  ot  the  device  is  the  pro- 
vision ot  an  electrically  controlled  magnetic  clutch  between  the  en- 
gine and  the  generator."  This  control  connects  the  generator  with  the 
power  whenever  the  gear  shifting  lever  is  moved  from  the  neutral 
position.  When  the  engine  and  generator  have  speeded  up  so  that  the 
voltage  induced  becomes  slightly  greater  than  that  of  the  storage 
battery,  an  automatic  electric  switch  connection  is  closed  between 
them,  "charging  the  battery.  Whenever  the  voltage  ot  the  generator 
falls  below  that  ot  the  cells,  this  switch  automatically  opens,  prevent- 
ing an  improper  discharge  of  the  battery.  When  the  engine  and  gen- 
erator speeds  become  so  high  that  the  charging  amperes  reach  a  pre- 
determined amount,  an  automatic  electric  switch  breaks  the  circuit 
to  the  clutch,  thus  slowing  down  the  dynamo  armature.  When  this 
again  has  been  reduced  below  the  critical  point,  the  clutch  circuit  is 
thrown  in  again,  accelerating  the  dynamo.  It  will  thus  be  seen  that 
the  dvnamo  speed  is  kept  within  predetermined  speed  limits,  no  matter 
how  "high  the  engine  speed  attained.  Two  storage  batteries  are  pro- 
vided, either  of  which  may  be  used  for  the  lighting  service,  and  the 
other  for  ignition.  The  storage  feature  provides  for  both  light  and 
ignition  over  periods  when  the  engine  has  been  stopped  for  some  time. 


Adv.  Index  pages  36-50 
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CINCINNATI    UNIVERSAL 
TOOL  ROOM  MILLERS 


Thirty-six  holes  Y^'  diameter  are  spaced  on  the  periphery  of  a  19"  disk 
rigidly  held  on  a  12"  Index  Head.  They  are  first  drilled,  then  bored  a 
trifle  under  size,  and  finally  reamed  to  a  plug  gauge  fit  with  a  specially 
ground  %"  end  mill.  The  error  between  holes  is  less  than  one  thous- 
andth (-.001").  To  get  such  results  requires  a  miller  that  is  accurate 
all  over. 


This  is  a  good  illustration  of  the  best  method  of  handling  work  of 
larger  diameter  than  the  index  centers  will  swing.  The  swivel  trun- 
nions on  our  Dividing  Head  are  large  in  diameter  and  fully  protected 
in  all  positions,  insuring  permanency  of  alignment  at  any  angle  to 
which  the  spindle  may  be  set. 

Cincinnati  Millers  are  as  Jamous  Jor  their  accuracy  as 
for  their  productive  capacity. 

The  Cincinnati  Milling  Machine  Company 

CINCINNATI,    OHIO,   U.  S.  A. 

EOROPRAN  Agents — Schuohnrdt  &  Scluitti-,  ni'riiu,  Stnokholm,  St.  I'ltersljurg  and  t'opi'iihagpn.  Alfred  H.  Schuttc,  ColoBiio. 
Brussels.  Mlinn,  Paris,  Barouloua  and  lillliao.  Iloiiaiiwork  lOrnst  Krausc  &  Co.,  Vienna,  Budapest  and  Prague.  Clias.  Churehlll 
&  Co.,   London.   Birmingham,    Manctiester,    Newcastle-ou  T.vne   and  Gla.sgow. 

C.^N.VDIAN   Agent — II.  W.  Petrle,  Limited,  Toronto,  Montreal  and  Vaueouver. 

Australian  Agknts — Thos.  McPberson  &  Son,  Melbourne. 
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This  wbole  mechanism  would  seem  to  be  as  well  adapted  for  develop- 
ment into  a  railroad  car  lighting  apparatus,  as  for  automobile  use. 

International  Harvester  Co.,  Chicago,  111.  Circular  describing 
plan  of  industrial  accident  department  of  the  International  Harvester 
Co.  and  associated  companies,  comprising  International  Harvester  Co. 
of  Canada,  Ltd..  International  Flax  &  Twine  Co.,  Wisconsin  Steel  Co., 
Illinois  Northern  Ry..  Chicago  &  West  Pullman  &  Southern  Ry., 
Owasco  River  Ry.,  and  Deering  Southwestern  Ry.  The  scale  of  com- 
pensation provided  is  as  follows  :  In  case  of  death  there  will  be  paid 
three  years'  average  wages,  but  not  less  than  $1,500  nor  more  than 
.?4,000.  In  case  of  the  loss  of  a  hand  or  foot,  one  and  one-half  years' 
wages,  but  in  no  event  less  than  .^500  nor  more  than  $2,000.  For  the 
loss  of  both  hands  or  both  feet,  or  one  hand  and  one  foot,  four  years' 
wages,  but  in  no  event  less  than  .fS.OOO.  In  case  of  other  injuries,  one- 
fourth  wages  during  the  first  thirty  days  of  disability;  if  disability 
continues  beyond  thirty  days,  one-half  wages  during  the  continuance 
thereof,  but  not  for  more  than  two  years  from  the  date  of  the  acci- 
dent.    Thereafter,  if  total  disability  continues,  a  pension  will  be  paid. 


Provision  is  made  so  that  the  employes  may  increase  the  lienefits  to  be 
paid  during  the  first  thirty  days  of  disability  to  an  amount  equal  to 
half-wages.  This  is  accomplished  by  the  creation  of  a  benefit  fund,  to 
paid  by  the  company,  be  sufficient  to  provide  half-pay  for  all  injured 
which  employes  earning  $50  per  mouth  or  less  will  contribute  6  cents 
a  month,  employes  earning  more  than  $50  and  less  than  $100,  S  cents 
These  small  contributions  will,  together  with  the  one-fourth  wages 
a  month,  and  employes  earning  more  than  $100.  10  cents  per  month, 
employes  during  the  first  thirty  da,vs  of  disability. 

TRADE   NOTES 

Bafsh  Machine  Tool  Co..  200  Wason  .\ve..  Springfield.  Mass..  has 
made  plans  for  building  a  three-story  addition,  50  by  100  feet. 

Lee.s-Bkadnek  Co..  Cleveland,  Ohio,  manufacturer  of  gear  generat- 
ing machines,   is  building  an  addition.  30  x  50   feet,   to  its  factory. 

Deane  Steam  Pump  Co.,  Holyoke,  Mass.,  branch  of  the  International 
Steam  Pump  Co.,  will  build  a  new  foundry  plant  290  feet  long,  150 
feet  wide. 

C.  W.  HcNT  Co.,  New  York,  builder  of  coal  handling,  conveying 
and  hoisting  machinerj-.  has  appointed  C.  T.  Anderson  manager  of  the 
Chicago  ofl3ce.   1B16   Fisher  Bldg. 

Sebastian  Lathe  Co..  Covington.  Ky.,  has  just  completed  a  45  x  80 
foot  single  story,  concrete  floor,  trussed  root  addition  to  its  shop,  and 
reiiorts  orders  ahead  for  the  next  three  months. 

Knox  .Vitc.mobile  Co..  Springfield.  Mass.,  is  building  an  addition 
to  its  plant.  06x125  feet,  six  stories  and  basement.  The  addition 
will  Increase  the  company's  manufacturing  space  about  25  per  cent. 

Wisconsin  Engine  Co.,  Corliss,  Wis.,  has  appointed  George  B,  Foster 
its  Chicago  sales  manager.  His  office  will  be  located  in  the  Fisher 
Building,  Chicago.  Mr.  Foster  represents  the  company  in  the  Chicago 
district. 

Springfield  Foundut  Co.,  Springfield,  Mass,  has  bought  a  large  tract 
of  land  on  the  main  line  of  the  Boston  &  .Albany  R.  R.  and  will  at 
once  build  a  large  plant  to  meet  the  requiremeiits  of  its  increasing 
business. 

Citler-Hammer  Mfg.  Co.,  Milwaukee.  Wis.,  maker  of  electric  con- 
trolling devices  will  hereafter  manufacture  the  Kohler  system  automatic 
push  button  control  for  printing  presses,  motor-driyen  tools,  etc.  This 
system  was  developed  by  Kohler  Bros,  of  Chicago. 

Globe  Stove  &  Range  Co.,  Kokomo,  Ind.,  has  largely  increased  its 
plant.  It  has  installed  a  Newten  cupola  of  14  tons  liourly  capacity 
and  an  outfit  of  ladles  and  trucks  for  an  industrial  railway,  all  fur- 
nished by  the  Northern  Engineering  Works,  of  Detroit.  Mich." 

Ready  Tool  Co.,  Bridgeport.  Conn.,  has  engaged  Mr.  G.  C.  Parker 
to  act  as  its  sales  manager.  Mr.  Parker  has  been  for  the  past  three 
years  connected  with  the  William  J.  Smith  Co.,  New  Haven,  Conn.. 
and  has  had  successful  experience  marketing  machine  shop  accessories. 

Westinghouse  Machine  Co.,  East  Pittsburg.  Pa.,  held  its  annual 
meeting  of  stockholders  June  21.  The  orders  received  for  shop  pro- 
ducts during  the  fiscal  year  ending  March  31  aggregated  $5,12S.612.23. 
an  increase  of  $2,322,536.88  as  compared  with  the  previous  fiscal 
year. 

C.  W.  Hunt  Co.,  New  York,  builder  of  coal  handling,  conveying 
and  hoisting  machinery,  has  opened  oflSces  in  State  Bank  Bldg..  Rich- 
mond. Va.,  and  also  at  607  Rhodes  Building.  Atlanta.  Ga..  with  Mr. 
W.  F.  Lee,  for  several  years  preliminary  engineer  to  the  company,  in 
supervision. 

Peerless  Automatic  Machine  Co..  Cleveland,  Ohio,  manufacturer 
of  automatic  screw  machines,  was  recently  burned  out,  the  loss  being 
$15,000.  partly  insured.  The  company  will  erect  a  new  plant  im- 
mediately, and  expects  to  be  ready  to  handle  business  again  in  about 
ninety  days. 

Pe-vberthv  Injector  Co..  Detroit.  Mich.,  numbered  its  600,000  Pen- 
berthy  automatic  injector  on  March  29,  1910.  It  is  estimated  that 
600,000  size  G  G  injectors  would  handle  about  one-third  the  amount 
of  water  flowing  over  Niagara  Falls,  or  approximately  2,520,000,000 
gallons  per  hour. 

Crocker-Wheeler  Co..  Ampere.  N.  J.,  at  a  recent  meeting  of 
directors,  elected  the  following  officers:  President,  Schuyler  Skaats 
Wheeler  :  first  vice-president,  Gano  Dunn  ;  third  vice-president,  Arthur 
L.  Doremus  ;  chief  engineer,  Gano  Dunn  ;  secretary,  Rodman  Gilder ; 
treasurer,  W.  L.  Brownell. 

LaSalle  Machine  &  Tool  Co..  I..aSalle,  111.,  manufacturer  of  surface 
griudin-s  and  foot  presses,  has  contracted  for  an  addition  to  its  plant. 
48  X  95  feet,  which  will  practically  double  the  capacity*  of  its  shop 
built  only  a  little  more  than  two  years  ago.  The  construction  calls 
for  the   completion   of   the   new  addition  August  1. 

G.   M.  Yost  Mfg.   Co.,  Meadville.  Pa.,  has  purchased  the  plant  and 
equipment  of  the  Williamson  Vise  Co.,  Bradford,  Pa.     The  entire  out- 
fit  of  the   Williamson   Vise   Co.    will    be    moved   to   Meadville   and    the 
G.  M.  Yost  Mfg.  Co.  will  make  a  complete  line  of  vises  for  machinists,    1 
patternmakers,  wood-workers,  jewelers,  blacksmiths,  and  toolmakers. 

M.  L.  .\NDREW  &  Co.,  Cincinnati,  Ohio,  manufacturer  of  wood-work- 
ing machinery  and  multiple-spindle  drills  for  metal  drillins  is  now 
located  in  its  new  factory,  corner  of  Colerain  Ave.  and  Alabama  St. 
The  new  location  gives  the  company  excellent  facilities.  The  plant 
has  been  thoroughly  equipped  with  modern  tools  and  the  output  will 
be  greatly  increased. 

Jacobs  Mfg.  Co.,  Hartford,  Conn.,  chuck  maker,  has  posted  a  notice 
to  the  effect  that  its  factory  will  be  closed  the  first  week  In  August, 
and  its  employes  who  have  worked  nearly  as  full  time  as  possible  up 
to  .\ugust  1  will  be  given  a  vacation  for  a  week  with  full  pay,  paid 
in  advance.  In  order  to  fill  orders,  it  will  be  necessary  for  the  plant 
to  run  Saturday  afternoons  until  August  1. 

CooPER-IlEwiTT  Electric  Co.,  New  York,  has  recently  purchased  the-  f 
substantial  structure  located  on  the  corner  of  Grand  and  8th  Sts.. 
Hoboken.  N.  J.,  for  the  manufacture  of  Cooper-Hewitt  electric  lamps. 
The  new  factory  will  be  fully  equipped  with  modern  machinery  and 
devices  for  the  manufacture  of  the  lamps.  The  plant  is  four-story 
and  basement,  the  total  space  being  60.000  square  feet. 

Reliance  Electric  &  Engineering  Co.,  Cleveland.  Ohio,  announces 
that  its  armature  shifting  type  of  variable  speed  motor  will  be  known 
as  the  Reliance  adjustable  speed  motor  instead  of  the  Lincoln  variable 
speed  motor  as  formerly.  This  change  is  made  necessary  in  order  to 
better  describe  the  tvpe  of  motor  in  accordance  with  the  present 
standard  terms  adopted  by  the  American  Association  of  Electric  Motor 
Manufacturers. 

International  Ache.son  Graphite  Co.,  Niagara  Falls,  N.  Y.,  has 
adopted  the  name  "Gredag"  for  its  graphite  grease  in  order  to  dis- 
tinguish it  from  other  grease  products  which  contain  impure  natural 
graphite.  The  graphite  blended  with  high-grade  grease  is  an  electric 
furnace  product,  exceedingly  pure.  The  graphite  is  soft  and  unctuous 
and  is  a  perfect  lubricant  in  itself.  It  is  claimed  that  in  "Gredag 
all  the  merits  of  graphite  and  grease  are  combined,  making  a  lubricant 
of  high  quality  and  value. 

Cincinnati  Planer  Co.,  Cincinnati.  Ohio,  has  completed  the  removal 
of   machinery  to  its  new   building  at  Oakley,  a  suburb  of  Cincinnati. 
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THE  PRINCIPLE  OF  THE  ADDING   MECHANISM,   AND    ITS  APPLICATION    TO 

A  NEW  TYPE  OF  MACHINE 

By  RALPH    E.  FLANDERS 

IK    loiiimi'i-i-ial    nddinc    machine    is    so    feaiiully    and  With  this  preamhl 


woiulerl'iilly   made,   that    it   might   well   seem    a    reolc- 
less  imdeitakiiiK  to  describe    it    in    a    general     way- 
general  mechanical  reader.     The  temptation  is  strong, 
r,    in    the    ease    of    the  machine    heri-    illustrated,    for 


Fig.  1.  The  Ellis  Adding  Typewriter 

three  reasons.  The  first  of  these  is  the  courtesy  of  the 
makers,  the  Ellis  Adding  Typewriter  Co.  of  Newark,  N.  J., 
who  went  beyond  the  usual  bounds  in  giving  explanations 
and  offering  facilities  for  investigation.  The  second  is 
the  fact  that  the  machine,  while  very  highly  developed, 
is  yet  so  arranged  that  the  principles  involved  can  be  easily 
and  clearly  illustrated.     The  third  reason  is  the  fact  that  the 
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Fig    2      Siimple  of  Double. column  Work  done  by  the  Machine 

Whole  mechanism  Is  full  of  suggestion  to  the  designer  of  auto- 
matic machines  in  other  lines,  on  the  score  of  the  particular 
movements  employed,  as  well  as  on  the  score  of  the  general 
orderliness  of  the  design. 


and  with  the  assiiraiici'  that  the  mech- 
anism will  be  described  in  its  larger  features  only,  it  is  hoiied 
that  the  reader  will  have  the  courage  to  follow  th(!  explana- 
tion through. 

The  Work  of  the  Adding-  Typewriter 
First  let  it  be  briefly  stated  what  this  machine  is  and  what 
it  will  do;  we  can  then  pass  on  to  a  discussion  of  the  way  in 
which  it  performs  its  work.  It  is  a  combination  of  two  com- 
pletely developed  machines — a  visible  typewriter  and  an  add- 
ing machine,  both  writing  on  the  same  line  on  the  same  piece 
of  paper,  in  plain  sight  of  the  operator,  and  each  designed  to 
possess  all  the  advantages  with  whi(  h  the  best  separate  ma- 
chines of  its  class  are  provided. 

An  example  of  the  work  of  which  the  machine  is  capable  is 
shown  in  Fig.  2,  which  illustrates  a  statement,  including  both 
debit  and  credit  accounts  written  down  indiscriminately,  with 
each  set  of  items  added  up  and  printed  in  a  total  at  the  bottom. 
The  writing  is  done  with  the  typewriter  in  regular  typewriter 


Fig.  3.    Front  and  Left-hand  View  c'  the  Machine  with  the  Case  Removed 

fashion,  and  the  figures  are  set  up  and  printed  in  regular  add- 
ing-machine  fashion,  on  the  same  line  and  at  the  same  time 
that  the  reading  matter  is  written.  This  evidently  requires 
two  adding  mechanisms,  or  two  "accumulators"  as  they  are 
called,  one  for  the  debit  and  the  other  for  the  credit  column. 
This  provision  of  two  accumulators  with  the  accompanying  ad- 
justments for  their  convenient  use  in  relation  to  each  other,  is 
a  novel  feature  in  adding-machine  construction. 

Besides  this,  the  machine  is  adapted  to  perform  numerous 
other  "stunts"  such  as  the  printing  of  items  in  a  series  of  ver- 
tical columns,  and  the  adding  of  these  columns  into  totals 
both  horizontally  and  vertically.  Finally  these  totals,  both 
horizontal  and  vertical,  may  be  added  together  in  a  grand 
total.  This  operation  is  useful  for  such  work  as  cost  sheets, 
etc.  Discounts  may  also  be  reckoned,  amounts  may  be  sub- 
tracted from  each  other,  and  so  on,  enabling  the  machine  to 
do  a  wide  range  of  commercial  work. 

Perhaps  this  recital  of  the  intricate  processes  of  which  the 
machine  is  capable  sounds  rather  confusing,  but  it  will  be 
made  plain  by  the  following  description  of  the  action  of  the 
adding  mechanism. 

The  Principle  of  Action  of  the  Adding  Machine 
Figs.  .^1,  6,  7  and  8  illustrate  the  principle  on  which  the  ma- 
chine works.  Figs.  1  and  10  show  that  the  adding  keyboard  is 
comiiosed  of  nine  vertical  rows  of  nine  keys  each.  The  lower 
key  of  each  row  is  iiuiubered  1,  the  next  2,  and  so  on  up  to  9. 
Of   the   nine   vertical    rows   the   first  one   on   the   rieht    is   for 
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units  and  the  next  for  tens,  etc.;  or,  since  the  punctuation  is 
usually  set  for  reckoning  in  dollars  and  cents,  the  first  is  for 
cents,  the  next  for  dimes,  and  the  succeeding  rows  for  dollars. 
Figs.  5  and  6  show  digrammatic  sections  through  the  ma- 
chine along  the  line  of  any  one  of  these  vertical  rows  of  add- 
ing keys,  say  the  first  or  cents  column  for  instance.  The 
keys  are  shown  at  G.  Other  important  parts  of  the  mechan- 
ism are  the  rack  A,  the  type  sector  F  by  means  of  which  the 


Pig.  4. 


Rear  and  Right-hand  View  with  Case  Removed,  showring 
Operating  Mechanism  and  Accumulators 


numbers  are  printed  on  paper  carried  by  roller  E  and  the  ac- 
cumulator wheels  B.  by  which  the  addition  is  performed.  All 
these,  as  well  as  the  other  moving  mechanism  shown  in  Figs. 
5  and  6  are  duplicated  for  each  one  of  the  nine  rows  of  keys, 
there  being  nine  racks,  nine  type  bars,  nine  sets  of  accumu- 
lator wheels,  etc.,  in  all. 

The  adding  mechanism  is  operated  by  the  movement  of  rack 


teeth  beneath  the  accumulator  wheel  will  have  moved  four 
spaces. 

This  is  more  clearly  seen  in  Fig.  5  where  each  of  the  keys 
G  is  shown  to  be  mounted  on  a  stem  which  carries  a  stop  H 
at  the  lower  end.  When  the  keys  are  depressed,  these  stops 
come  into  line  with  corresponding  steps  formed  at  the  left- 
hand  end  of  the  rack  A.  These  steps  are  so  proportioned  that 
when  key  1  is  depressed,  for  instance,  the  rack  is  allowed  to 
move  one  tooth  before  striking  its  abutment.  When  key  2  is 
depressed  it  moves  two  teeth  and  so  on  as  shown  by  the  di- 
mensions at  the  bottom  of  Fig.  5.  When  no  key  is  depressed, 
indicating  zero,  then  a  stop  is  interposed  which  prevents  any 
movement  of  the  rack.  When  key  9  is  depressed,  the 
rack  takes  the  full  movement  of  nine  teeth  allowed  by  the 
striking  of  the  lips  on  the  under  side  of  the  rack  against  sup- 
porting bar  /. 

Each  rack  A  has  cut  in  it  a  slot  engaging  pin  C  in  sector  D. 
Each  sector  is  in  turn  connected  by  link  E  with  the  type 
bar  F,  carrying  characters  from  0  to  9.  Whenever,  as  shown 
in  Fig.  6,  a  key  (key  4,  for  instance,)  is  depressed  and  the 
rack  is  allowed  to  move  four  teeth  backward  under  the  influ- 
ence of  spring  0,  the  type  bar  F  is  thereby  set  at  the  corres- 
ponding figure.  The  throwing  forward  of  lever  L  to  which 
the  type  bar  is  pivoted  then  prints  this  figure  "4"  on  paper 
wrapped  about  roll  K  as  shown  in  Fig.  6.  It  is  important  to 
remember  that  rack  A  and  type  bar  F  are  positively  connected 
under  all  conditions.  It  should,  perhaps,  be  mentioned  that  the 
teeth  in  sector  D  simply  provide  for  more  accurate  alignment 
of  the  type  in  printing  than  would  otherwise  be  possible. 
Just  before  the  printing  stroke  takes  place  arm  W  swings  up, 
carrying  a  plate  which  enters  the  corresponding  tooth  space 
in  each  one  of  the  nine  sectors  D,  aligning  all  the  figures  on 
type  bars  F  and  giving  a  good,  evenly  printed  number  on 
paper. 


Ik*-]  I   (—6- 
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Pig-  5.    Diagrammatic  Cross-section  of  the  Maclnne  showing  Relation  of  Keys.  Racks,  Accumulators  and  Printing  Mechanism 


A.  This  movement  takes  place  under  the  influence  of  spring 
0  whenever  stop  2\'  is  swung  back  as  shown  in  Fig.  6  by  the 
operation  of  the  handle  of  the  machine.  The  length  of  the 
movement  which  spring  0  thus  gives  to  rack  A  is  determined 
by  keys  G.  If  the  figure  $476.34  is  set  up  on  the  keyboard, 
for  instance,  key  "4"  will  be  depressed  in  the  cents  column, 
and   when   the   movement  of  the  rack  takes  place,   the  rack 


Now  we  come  to  the  accumulator  mechanism  in  which  the 
adding  is  done.  There  are  ordinarily,  as  explained,  nine  ac- 
cumulator wheels  for  each  of  the  nine  racks.  Here,  however, 
there  are  two  sets  of  these  nine  wheels,  one  above  rack  A  and 
the  other  below.  The  upper  one  is  the  debit  accumulator 
for  addition  in  the  debit  column  and  the  other  is  the  credit 
accumulator   for  the   credit  column.     A  general   view  of  the 
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niechanisin  is  sluiwn   lutcr  la   Kig.  9.     We  will,  for  tho  time 
being,  consider  onl.v  tlio  ui>por  or  (l(l)it.  acciinuilatoi-. 

This  set  of  ninn  acciinmlator  wlu'ols,  of  wliicU  only  ono  la 
shown  at  B  In  KIgs,  .">  and  6,  may  be  swung  into  and  out  of 
engagement  with  the  teeth  of  raelts  A  at  will.  These  accumu- 
lator wheels  have  20  teeth  each.  They  might  as  well  have 
ten,  except  for  the  fact  that  It  would  make  them  inconveniently 
small.  Each  wheel  is  provided  with  a  twotooth  ratchet  M 
positively  pinned  to  it.  This  ratchet  therefore  spans  ten  of 
the  wheel  teeth  between  its  points.  Pawl  P  is  adapted  to  en- 
gage the  teeth  of  ratchet  M,  and  is  connected  with  mechanism 
by  means  of  which  the  tens  are  carried  from  one  column  to 
another  (that  is,  from  one  accumulator  wheel  to  another)  as 
will  be  later  described.  With  this  rapid  review  of  the  mech- 
anism, we  can  turn  to  Fig.  7,  which  shows  in  diagrammatic 
form  the  method  of  procedure  followed  in  the  simple  problem 
of  adding  4  to  9,  and  getting  the  sum  13. 

The  Order  of  Operations  for  Adding- 

At  A  in  Fig.  7  the  machine  is  shown  "clear,"  that  is  with 
the  accumulator  wheels  at  zero,  which  means  that  one  tooth 


shown  at  //.  In  (IoImh  tliis,  one  of  the  teeth  of  the  two-tooth 
lalchet  as  it  passeu  under  the  pawl  raises  it,  as  shown  by  tho 
full  and  dotted  lines  at  //.  This  raising  of  tho  pawl  operates 
a  si)rlng-loaded  mechanism,  which  shifts  the  next  accumu- 
lator wheel  (that  for  the  tens  column)*  one  tooth,  when  the 
wheels  are  returned  from  engagement  in  operation  /.  This 
operation  exactly  corresponds  to  that  of  "carrying"  when  add- 
ing with  pencil  and  paper.  This  Is  here  done  automatically. 
It  is  not  thought  advisable  to  describe  this  carrying  mechan- 
ism in  detail  as  the  parts  are  small  and  rather  complicated, 
though  the  action  is  simple  enough. 

(The  mechanism  may  be  understood  a  little  more  clearly, 
however,  it  the  reader  follows  the  actions  of  the  wheels  when 
every  one  of  them  in  the  accumulator,  from  cents  up  to  the 
millions  of  dollars  is  set  at  9 — that  is  to  say,  when  they  are  set 
up  for  9,999,999.99.  Now  suppose  that  ono  cent  is  added  in, 
so  that  the  first  wheel  is  moved  beyond  9 — that  is,  to  0.  The 
tooth  of  the  ratchet  M  will  then  pass  under  the  first  pawl,  rais- 
ing it.  Now  when  the  accumulator  wheels  return  from  en- 
gagement, this  raising  of  the  first  pawl  releases  a  spring- 
loaded  mechanism  which  moves  the  next  wheel  from  9  to  0. 


jVac/iinerf/.y.  r. 


Fig.  6.     Diagrammatic  Cross-section  showing  the  Machine  sat  up  i%r  Printing  the  Number  4  and  Adding  it  into  the  Accumulator 


Of  the  two-tooth  ratchet  Is  up  against  the  hook  of  the  pawl. 
Key  4,  corresponding  to  the  number  we  wish,  to  add  into  the 
accumulator  wheel,  is  now  depressed  and  the  operating  handle 
of  the  machine  is  pulled  over.  The  first  thing  that  takes 
place  is  that  the  rack  is  allowed  to  move  tour  teeth  to  the 
right  as  shown  at  B  (see  also  Fig.  6).  In  this  position  the 
number  "i"  is  printed.  Next  (as  shown  at  C  in  Fig.  7)  the 
mechanism  automatically  throws  the  accumulator  wheel  down 
into  engagement  with  the  rack.  Then  as  the  operator  allows 
the  handle  to  return,  the  next  thing  that  takes  place  is  the 
return  of  the  rack  to  the  zero  position  again  as  shown  at 
D,  carrying  the  accumulator  wheel  with  it  a  space  of  4  teeth 
from  its  zero  position.  The  mechanism  then  disengages  the 
accumulator  wheel,  leaving  the  machine  ready  for  the  next 
operation  with  the  4  added  into  the  accumulator,  as  shown 
at  E. 

We  now  wish  to  add  9  to  the  4.  Key  9  is  depressed  and  the 
operator  pulls  the  handle.  This  results  in  a  movement  of 
nine  teeth  of  the  rack  as  shown  at  F  in  Fig.  7.  The  figure 
"9"  is  then  printed.  The  accumulator  wheel  is  next  engaged, 
as  at  O.  Then  the  rack  is  returned  to  the  zero  position  as  at 
H,  and  the  accumulator  wheel  is  disengaged  as  at  /.  This 
evidently  moves  the  accumulator  wheel  9  -|-  4  =;  13  teeth  as 


This,  in  turn,  moves  the  next  wheel  from  9  to  0  and  so  on 
until  each  one  of  the  row  has  been  advanced  one  tooth,  setting 
the  whole  row  at  0,000,000.00.  This  operation,  of  course, 
takes  place  in  a  flash.  It  is  done  so  rapidly  that  neither  the 
eye  nor  the  ear  can  take  in  the  successive  operations,  but  each 
one  is  dependent  on  the  preceding  one.  So  much  for  the 
carrying  mechanism.) 

We  have  now  added  9  and  4  into  the  accumulator  wheel. 
Of  course,  this  process  can  be  carried  on  indefinitely,  adding 
in  any  number  of  different  numbers.  Suppose  that  we  now 
are  through  with  the  addition  and  wish  to  take  a  total.  How 
is  this  done?  The  operations  required  are  shown  at  J,  K,  L, 
and  M  in  Fig.  7. 

Flndlngr  the  Total 

The  first  thing  the  operator  does  is  to  depress  the  "credit 
total"  key  at  the  left  of  the  key-board,  the  sum  having  been 
added  into  the  upper  or  credit  accumulator.  He  then  pulls 
the  operating  handle,  and  the  next  thing  that  takes  place,  as 
shown  at  J,  is  the  throwing  of  the  accumulator  wheels  into 
engagement  with  the  racks.  The  next  operation  is  the  re- 
lease of  the  racks  so  that  the  springs  move  them  toward  the 
right.  There  are  in  this  case  no  keys  depressed  in  the  key- 
board, so  that  the  racks  would  move  the  full  distance  of  nine 
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A     <  ACCUMULATOR 


WHEEL  AT  ZERO 


f  PRESS  KEY  "4'; 
B     i  MOVE  RACK  TO 

[position,  and  print 


ENGAGE  ACCU- 
MULATOR WHEEL 


RETURN  RACK  TO 
ZERO  POSITION,  AND 
ADD  4  INTO  ACCU- 
MULATOR WHEEL 


DISENGAGE  ACCU- 


MULATOR WHEEL 


[press  key  "9;' 
f    <  move  rack  to 

position,  and  print 


ENGAGE  ACCU- 


MULATOR WHEEL 


H     \ 


RETURN  RACK  TO 

ZERO,  ADD  9  TO  4 
IN  ACCUMULATOR  WHEEL 
=  13  (  OR  3  AND  CARRY  10' 


j  DISENGAGE  ACCU- 
'        I  MULATOR  WHEEL 


ENGAGE  ACCUMULATOR 
WHEELS  FOR  TOTAL 


MOVE  RACK  TO  POSI- 
TION AGAINST  ACCU- 
MULATOR WHEEL  STOP, 
AND  PRINT  TOTAL- fl)3 
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MULATOR WHEELS 
AT  ZERO  POSITION 


I  RETURN  RACK  TO 

ZERO  POSITION, 
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CARRY  10 


Fig.  7. 


Diagrrani  Illustrating  the  Principle  of  Action  of  the 
Ellis  Adding  Typewriter 


teeth,  were  it  not  for  the  fact  that  they  have  to  carry  the  ac- 
cumulator wheels  with  them,  and  the  ratchets  on  these  wheels, 
come  in  contact  with  the  pawls,  thus  arresting  their  move- 
ment and  stopping  the  movement  of  the  racks. 

Now  in  the  operation  /,  adding  9  into  the  4  already  in  the 
wheel  had  set  the  units  wheel  3  teeth  beyond  the  point  of  the 
ratchet,  and  the  tens  wheel  1  tooth  beyond  the  point  of  the 
ratchet.  It  is  evident,  then,  that  in  operation  E  the  units 
rack  will  be  allowed  to  move  3  teeth  and  the  tens  rack  1 
tooth.  This,  as  shown  in  Fig.  6,  will  evidently  set  up  the 
unit  type  bar  at  "3"  and  the  tens  type  bar  at  "1."  On  the 
return  of  the  handle  the  printing  mechanism  is  operated, 
transferring  the  total  "13"  to  the  paper.  The  accumulator 
wheel  will  then  be  released,  and  the  rack  will  be  allowed  to- 
return  to  the  zero  position  as  shown  at  M.  This  leaves  all 
the  accumulator  wheels  back  in  the  zero  position,  with  the 
teeth  of  the  ratchets  back  against  the  pawls,  leaving  the  ma- 
chine "clear"  as  at  A,  ready  for  the  next  operation. 

Taking-  Sub-totals,  etc. 

It  might  have  been  desired  to  print  a  sub-total  instead  of  a 
total.  That  is  to  say,  it  might  have  been  desired  to  print  a 
total  for  the  addition  as  far  as  it  had  proceeded,  but  not  to- 
clear  the  machine,  thus  permitting  more  figures  to  be  set  up 
and  printed  and  added  into  the  same  sum.  Sub-totals  can  be 
printed  at  any  poin,t  in  the  adding  up  of  a  line  of  figures,  as 
required,  by  a  simple  change  in  the  operation  shown  at  /,  K, 
L  and  M  in  Fig.  7.  This  consists  simply  in  allowing  the 
wheels  to  remain  in  engagement  at  L,  so  that  the  racks,  when 
they  return  in  operation  M.  will  bring  the  wheels  to  the  same 
position  as  they  had  in  .7.  thus  leaving  the  totals  still  set  up 
in  the  accumulator. 

Since  there  are  two  independent  accumulators,  it  is  evident 
that  a  number  can  be  added  into  either  one  or  both  of  them; 
or  a  total  or  sub-total  can  be  taken  from  one  of  them  and 
added  into  the  other — all  depending  on  the  manipulation  of 
the  keys  and  the  time  of  throwing  the  accumulator  wheels 
into  and  out  of  action. 

The  order  of  the  operations  followed  in  printing  without 
adding,  in  printing  and  adding,  taking  sub-totals,  and  taking 
totals  to  clear  the  machine,  are  all  given  in  tabular  form  in 
Fig.  8.  A  study  of  Figs.  5,  6,  7  and  8,  should  serve  to  give  a 
clear  idea  of  the  principle  underlying  the  operation  of  the 
mechanism.  It  should  be  stated  that  this  principle  is  not 
original  with  this  particular  machine,  but  was  invented  many 
years  ago  and  has  been  adopted  by  all  commercial  adding  ma- 
chines of  this  type.  It  is  worked  out  differently  here,  how- 
ever, than  in  other  machines,  and  in  a  way  that  offers  a  num- 
ber of  advantages. 

The  Various  Sections  of  the  Machine  in  Detail  — 
The  Accumulator 

One  of  the  fundamental  features  in  the  design  of  this  ma- 
chine is  the  fact  that  it  is  arranged  to  be  built  in  sections. 
There  are  fourteen  of  these  sections,  each  of  which  takes  care 
of  some  particular  function  of  the  whole  machine.  The  first 
of  these  to  be  described  is  the  double  accumulator,  two  views 
of  which  are  shown  in  Fig.  9.  This  forms  a  self -contained 
unit.  The  accumulator  wheels  and  the  two-tooth  ratchets 
shown  in  the  previous  diagrams  will  be  readily  seen  in  the 
engraving.  The  jiprings  seen  on  the  accumulator  at  the  left, 
actuate  the  device  for  carrying  the  tens  from  one  wheel  to  the 
next,  to  which  reference  has  already  been  made.  The  upper 
accumulator  is  for  the  debit  totals  and  the  lower  for  the 
credit  totals.  Either  set  of  wheels  may  be  thrown  in  by  the 
operation  of  the  lovers  (marked  Q),  shown  at  the  end  of  the 
accumulator  at  the  right  of  the  engraving.  These  levers,  one  of 
which  is  shown  in  Fig.  17,  are  operated  by  a  mechanism  at 
the  left-hand  side  of  the  machine,  to  be  explained  later.  The 
only  connections  this  compact  mechanism  has  with  the  rest  of 
the  machine  are  through  the  racks,  as  already  described,  and 
through  the  action  of  these  levers  Q. 

The  Flexible  Keyboard 

The  keyboard  section  of  the  adding  machine  is  shown  in  two 

views  in  Fig.  10.     It  is  built  up  entirely  of  screw  machine  and 

presswork  parts,  showing  much  ingenuity   in   Hs  design.     It 

forms  a  rigid,  self-contained  unit,  which  may  le  inserted  in 
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the  loiiiiileti'  machine  without  iliffloulty.  Although  It  Is 
coiu|iaratively  simple  in  construction,  it  haw  a  wide  variety  of 
duties  to  perform.  One  of  the  most  interesting  points  of  the 
construction  reiates  to  the  method  by  wnich  the  "llexiljlo  Itey- 
boai  il"  elTect  is  iirodueed.  A  "liexible  lu-yljoard"  is  one  so  ar- 
raiipcd  that  when  n  ivi'y  has  been  depressed,  it  wili  stay  down; 
but  the  pressing  down  of  another  in  tlie  sanu^  vertical  column 
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Forward  to 
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Table  showing  Order  of  Movements  for  Different  Operations 
on  the  Adding  Machine 


will  release  the  first  one.  That  is  to  say,  but  one  key  in  a 
column  can  be  depressed  at  a  time,  thus  avoiding  possible 
error.  As  a  further  advantage,  when  the  wrong  key  has  been 
pressed,  the  operator  simply  presses  the  right  one  and  the 
wrong  one  is  restored  to  normal  position. 

This  effect  is  secured  by  means  which  are  ridiculously  sim- 
ple. The  principle  is  illustrated  in  Fig.  11.  When  the  key  1, 
for  instance,  is  depressed,  the  lower  hooked  end  of  the  stem 
on  which  it  is  mounted  springs  past  the  end  of  a  long  pivoted 
strip  K.  which  extends  for  the  whole  length  of  the  vertical 
row  of  keys.  Here  the  key  is  held  by  its  hooked  end.  Sup- 
posing now-  the  operator  presses  down  on  key  2.     This  also 


lont  and  Rear  Views  of  the  Accumulator  Section  into 
which  the  Numbers  are  added 

Will  open  out  the  pivoted  strip  R  to  allow  the  hooked  end  of 
the  stem  to  pass,  and  in  so  doing  it  will,  of  course,  release  the 
hooked  end  of  key  1,  which  will  immediately  fly  back  in  its 
normal  position  under  the  influence  of  spring  S.  Any  key 
which  may  be  pressed  down  will  throw  back  strip  R,  and  re- 
lease any  key  which  may  be  at  the  time  depressed.  One  key  H, 
the  third  from  the  left  in  the  first  row  on  the  accumulator  at 
the  right,  is  shown  depressed  in  Fig.  10,  with  its  end  hooked 
over  the  retaining  strip  in  the  same  position  as  for  key  1  in 
Pig.  11. 


The  keyboard  is  provided  with  interlocking  mechanism  con- 
nected with  the  controlling  keys  of  the  machine  and  with  the 
operating  lever.  This  mechanism,  among  other  things,  pro- 
vents  the  keys  from  being  pressed  down  or  changed  after  the 
operating  lever  movement  is  started.  The  keyboard  also  has  a 
connection  with  an  error  key,  the  pressing  of  which  releases 
all  the  keys  that  may  be  depressed  at  the  time.  This  is  op- 
iiated  by  the  strip  shown  extending  across  th(!  base  of  the 
mechanism  in  the  keyboard  at  the  left  of  Pig.  ID.  It  has  also 
means  for  automatically  releasing  and  returning  the  keys 
after  each  operation. 

The  Prlntlngr  Section 

The  printing  section  is  shown  in  Fig.  12,  where  it  will  be 
seen  to  be  very  much  more  complicated  than  is  indicated  by 
the  simple  diagrams  shown  in  Figs.  5  and  C.  The  same  parts, 
however,  have  been  given  the  same  reference  letters,  so  that  it 
will  be  possible  to  compare  the  engravings.  This  section, 
like  that  in  Fig.  10,  is  built  up  entirely  of  screw  machine  and 
presswork  parts,  and  is  a  very  fine  example  of  the  combina- 
tion of  compactness  and  rigidity  which  is  only  attainable  with 
such  construction,  in  mechanism  of  this  kind. 

The  added  complication  in  Fig.  12  is  due  to  a  number  of 
requirements.  One  of  the  most  important  of  these  is  the  "non- 
zero printing"  action,  which  holds  back  all  the  zeros  to  the 
left  of  the  last  integer  to  be  printed.  By  means  of  this  mech- 
anism, when  we  set  up,  for  instance,  "111.11"  on  the  keyboard, 
the  type  will  print  that  number  instead  of  printing  it  0,000,- 
111.11.  Another  provision  is  that  of  the  rebound  mechan- 
ism for  the  type,  which  allows  it  to  strike  the  paper  a  hard 
blow  and  then  quickly  return.  This  gives  clear  printing  with- 
out smearing  or  blurring  the  ink.  Still  another  function  that 
has  to  be  taken  care  of  is  that  of  punctuating  the  numbers. 


Fig.  10.    Top  and  Bottom  Views  of  Keyboard  Section 

This  is  controlled  by  the  graduated  slide  shown  just  over  the 
adding  keyboard  at  the  right  of  the  machine  in  Fig.  1.  By 
setting  this  slide,  the  numbers  may  be  punctuated  for  units, 
tor  dollars  and  cents,  and  so  on.  When  set  to  the  graduation 
marked  "X,"  the  machine  will  add  without  printing  at  all. 
One  of  the  punctuation  characters  is  shown  at  U  in  Fig.  12. 

It  should  be  noted  in  Fig.  6  that  there  is  enough  mass  to 
the  parts  of  the  printing  mechanism  to  give  a  sharp  blow  of 
the  type  on  the  paper.  This  gives  unusually  good  results  in 
manifolding,  this  machine  being  equal  in  that  respect  to  the 
best  makes  of  typewriters.  The  ability  to  manifold  through 
ten  or  a  dozen  thicknesses  of  typewriter  and  carbon  paper  is  a 
new  feature  in  adding  machine  construction. 

The  Reducing  and  Rack  Section 
In  Fig.  13  is  shown  a  top  view  of  a  machine  partially  dis- 
mantled. This  view  is  given  to  show  the  arrangement  of  the 
typewpiter  mechanism  for  one  thing,  but  more  particularly  to 
call  attention  to  the  "reducer"  mechanism  shown  at  V.  In 
Figs.  5  and  6  it  was  shown  that  the  racks  A  are  connected 
with  the  type  sectors  F  through  a  positive  mechanism.  Racks 
A,  however,  spread  over  the  whole  width  of  the  machine  while 
sectors  F,  as  shown  in  Pig.  32,  are  concentrated  in  a  small 
space.  It  is  the  olflce  of  these  parts  1',  therefore,  to  effect 
this  positive  connection  between  the  two  differently  spaced 
mechanisms.        These    levers    correspond    to    the    same    part 


976 


MACHINERY 


August,  1910 


marked  V  in  the  simplified  diagrams  Figs.  5  and  6,  though,  of 
course,  the  construction  shown  is  different.  At  their  lower 
ends  they  carry  the  arms  making  connections  with  the  racks 
A,  and  also  the  tooth  sectors  shown  at  D,  for  registering  the 
line  of  figures. 

The  Operating  Mechanism 
The  best  view  of  the  operating  section  that  can  be  obtained 
is  shown  in  Fig.   14,   where   the   right-hand   side   of  the  dis- 
mantled  mechanism   is   illustrated.     The   principal    provision 


Fig.  11,    Tlie  Principle  of  Operation  of  the  Flexible  Keyboard 

which  this  mechanism  has  to  take  care  of  is  that  of  safe- 
guarding the  more  delicate  parts  of  the  machine  from  rough 
handling  on  the  part  of  the  operator.  It  causes  the  operation 
of  the  machine  to  take  place  under  spring  action  at  a  certain 
known  rate  and  with  a  known  driving  force.  All  the  operator 
is  allowed  to  do  is  to  supply  the  power  for  stretching  certain 
springs  and  releasing  their  action.  He  cannot  directly  apply 
his  strength  to  the  mechanism. 

Fig.  1.5  shows  this  device.  In  position  No.  1  the  operator 
has  just  pulled  the  handle  forward  to  commence  operating  the 
machine.    This  handle  revolves  freely  on  its  shaft,  the  operat- 


Fig.  12.     The  Printing  Section 

Ing  parts  being  driven  by  member  E^.  As  Y  is  pulled  for- 
ward, catch  C,  releases  pawl  Z  allowing  member  B,  to  fly 
forward  by  the  contraction  of  springs  A„  through  levers  D, 
and  links  B,.  This  free  movement  of  member  E,  operates  the 
forward  stroke  of  the  machine,  and  it  is  held  to  the  proper 
rate  of  action  by  an  oil  by-pass  governor,  (shown  best  at  G, 
In  Fig.  13).  Abutment  F,  stops  this  movement,  in  position 
No.  2. 

The  operating  handle  y,  which  is  now  free  of  the  mechan- 
ism, continues  its  forward  movement  under  the  hand  of  the 
operator  until  position  No.  3  is  reached.  Here  the  tail  of 
pawl  Z,  striking  pin  H„  is  thrown  back  into  engagement  again 
with  the  catch  of  member  £,.  In  moving  the  handle  from 
position  No.  2  to  No.  3,  spring  A,  has  been  extended,  and  it  now 
acts  through  levers  D,  and  links  B,  to  return  handle  Y  to  the 
starting  position,  carrying  with  it  member  B,  and  the' mech- 
anism of  the  machine.  This  reverse  movement  is  also  under 
the  control  of  the  governor.  Latch  C^  rises  to  psrmit  pawl  Z 
to  pass,  and  the  springs  bring  the  whole  back  to  position,  all 
ready  for  a  new  stroke. 

The  double  action  of  springs  A,  is  very  interesting.  It  will 
be  seen  that  they  operate  the  mechanism  for  both  the  forward 
and  back  strokes.     This  is  made  possible  by  the  fact  that  they 


are  connected  to  movable  members  at  each  end — in  one  case 
to  levers  D^  and  in  the  other  case  to  operating  handle  Y. 
Their  contraction  to  length  X  between  positions  No.  1  and 
No.  2,  operates  the  forward  motion,  while  their  contraction 
from  position  No.  3  to  position  No.  1  operates  the  backward 
motion.  The  provision  of  two  each  of  springs  A,,  links  B, 
and  levers  D„  is  simply  for  the  purpose  of  balancing  the 
strains  in  the  mechanism. 

Another  interesting  point  to  be  noticed  in  connection  with 
Fig.  14,  is  the  double-acting  pawl  J.  This  makes  it  impossible 
for  the  operator  to  start  a  movement  of  the  handle  and  not 
complete  it.  Handle  Y  is  shown  here  at  the  commencement 
of  the  forward  movement.  Pawl  J  locks  into  successive 
notches  on  sector  K,  preventing  its  return  until  it  has  reached 
the  final  notch  at  the  lower  end.  This  is  large  enough  to 
permit  pawl  J  to  reverse  and  turn  in  the  other  direction.  This 
compels  the  handle  to  return  to  the  vertical  position,  since 
it  would  lock  again  in  the  notches  in  sector  K  if  any  further 
lorward  action  were  undertaken.     At  the  completion  of  this 


Pig.  13.    Top  view  of  Machine  showing  particularly  the  Reducer 
and  Typewriter  Sections 

return  stroke,  J  drops  off  the  end  of  the  sector,  where  it  can 
again  turn  around  for  the  forward  stroke. 

The  Controlling:  Mechanism 

Fig.  16  shows  the  most  complex,  and  also  one  of  the  most 
useful  sections  of  the  machine.  The  stems  shown  projecting 
above  the  top  of  the  keyboard  at  the  right  of  the  engraving 
are  for  the  controlling  keys  shown  at  the  left  of  the  keyboard 
in  Pig.  1.  These  are  named,  beginning  at  the  top:  "non- 
add,"  "debit  add,"  "debit  sub-total,"  "debit  total,"  "credit 
add,"  "credit  subtotal,"  "credit  total,"  "repeat"  and  "error." 

The  pressing  down  of  the  non-adding  key  permits  the  print- 


Pig.  14.    Side  View  of  Machine  showing  Operating  Mechanism 

ing  of  a  number  without  adding,  as  explained  in  the  first  op- 
eration of  the  table  in  Fig.  8.  In  other  words,  this  keeps 
the  accumulators  permanently  out  of  engagement  with  the 
racks.  The  debit  and  credit  add  keys  permit  a  number  to  be 
printed  and  added  into  the  corresponding  accumulator,  even 
though  the  carriage  is  not  set  in  the  proper  position  for  that 
accumulator.  The  use  of  these  keys,  therefore,  gives  a  flexi- 
bility to  the  machine  which  is  necessary  for  special  operations 
such   as   horizontal   adding.     The   debit   and   credit   sub-total 
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keys  tiikc  aiul  print  a  totiU  from  oithor  tho  debit  or  credit 
iic'cuimilators  without  clearing  the  accunmlators.  as  illustrated 
and  explained  in  Fig.  S.  Tho  debit  and  ciedit  total  keys,  on 
the  other  hand,  take  the  total  from  either  the  debit  or  credit 
accumulators,  as  the  case  may  be,  and  clear  the  accumulator 
after  the  total  is  printed,  as  also  explained  in  Figs.  7  and  8. 
The  pressing  down  of  tho  repeat  key  holds  in  the  downward 
position  whichever  of  tho  number  keys  have  been  depressed, 
allowing  the  same  number  to  be  repeatedly  printed  and  added 
as  many  times  as  the  operating  handle  is  pulled.  This  is  use- 
ful in  multiplying  by  repeated  additions,  and  for  other  similar 
uses.  The  pressing  of  the  error  key,  as  has  been  explained, 
will  release  every  other  key  on  the  keyboard,  both  of  the  num- 
ber keys  and  of  the  operating  Iceys  as  well. 

Now,  the  complexity  shown  in  Fig.  16  is  required  for  making 
the  machine  incapable  of  falsifying  itself;  that  is  to  say, 
through  it  all  the  various  functions  of  these  keys  so  interlock 
with  each  other  and  with  the  operating  parts  of  the  machine, 
that  it  is  impossible  for  an  ignorant  or  careless  operator  to 
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Fig.  15.    Spring  Control  Device  which  safegfuards  the   Delicate  Mechanism 
fl-om  Rough  Handling  by  the  Operator 

give  wrong  orders  to  the  machine.  The  arrangement  of  the 
parts  in  this  section  required  continuous  concentrated 
thought  on  the  part  of  the  inventor,  Mr.  Ellis,  and  his  assist- 
ant, Mr.  Perkins,  for  nearly  two  years.  The  number  of  con- 
tingencies that  had  to  be  provided  for  seemed  almost  endless, 
and  the  amount  of  mechanism  required  seemed  almost  hope- 
less. By  close  study,  however,  the  various  functions  were 
grouped,  single  parts  were  made  to  perform  a  variety  of  func- 
tions, and  the  whole  range  of  connections  was  simplified  so 
that  this  section  has  been  reduced  to  the  compact  form  shown 
herewith.  It  is  hopeless,  however,  for  a  migratory  editor  or 
a  casual  reader  to  attempt  to  do  more  than  get  a  vague  notion 
of  the  work  this  section  is  called  on  to  perform. 

The  Accumulator  Controlling  Mechanism 
It  may  be  worth  while,  perhaps,  to  get  a  notion  of  Just 
how  the  controlling  mechanism  determines  when  the  accumu- 
lators shall  be  thrown  into  engagement  with  the  racks,  and 
when  they  shall  be  released.  In  Fig.  17  sector  A',  is  directly 
connected  with  the  operating  shaft  L,,  controlled  by  the  oper- 
ating handle.  It  is  provided  with  connections  with  both  ac- 
cumulators. Fig.  17  for  convenience  shows  only  the  connec- 
tions  with   the   debit  accumulator.     Flying   lever   M,  is   con- 


nected with  the  debit  accumulator  by  meens  of  links  O,  and 
bell  crank  Q.  Member  I',  is  simply  a  spring  detent  to  locate 
V  for  either  the  engaged  or  disengaged  position  of  the  ac- 
cumulator wheels. 

As  sector  K,  starts  on  its  stroke  toward  the  dotted  position, 
it  carries  flying  lever  M^  wltli  it,  owing  to  the  resistance 
which  the  tail  of  the  latter  meets  with  against  abutment  J{,. 
When  A',  has  gone  far  enough  so  that  the  tail  has  dropped  off 


Fig.  16.     Left-hand  Side  Frame  Section  for  Controlling  and  Directing 
the  Movements 

R,.  flying  lever  M^  becomes  free.  The  movement  has  been 
sufflcient,  however,  to  move  accumulator  lever  Q  to  position 
Qu  which  throws  the  wheels  into  engagement.  If  it  had  been 
desired  to  throw  the  wheels  into  engagement  at  the  end  of- 
the  stroke  instead  of  at  the.  beginning,  detent  if,  would  have 
been  withdrawn  from  the  position  shown,  leaving  flying  lever 
Jlfi  free.  Near  the  end  of  the  stroke  of  K,,  however,  the  end 
of  the  pawl  S,  would  have  struck  stud  T„  making  Mi  and  K^ 
solid,  for  all  practical  purposes,  and  moving  Q  to  the  position 
Q,  at  the  end  of  the  stroke. 

If  it  had  been  desired  to  keep  the  accumulator  wheels  out  of 
engagement  altogether,  R,  would  have  been  lowered  out  of 
the  position  shown,  and  S^  would  have  been  moved  to  a  posi- 
tion clear  of  stud  T^.  Then  flying  lever  M^  would  have  been 
entirely  free  of  A'l,  and  no  movement  of  Q  would  have  taken 
place.  The  provisions  for  throwing  the  accumulator  out  of 
engagement  at  either  the  commencement  or  end  of  the  return 


Fig.  17.    Diagram  showing  Plying  Lever  Connection  between  OperaUng 
Shaft  and  Accumulators 

stroke  are  similar  to  those  just  described,  so  need  not  be  par- 
ticularly referred  to.  This  surely  goes  far  enough  into  the 
mechanism  of  this  controlling  scheme  for  the  average  reader. 

The  Typewriter  Mechanism 
The  various  sections  of  the  machine  which  relate  to  the 
typewriter  mechanism  are  similar  in  principle  to  the  cor- 
responding parts  on  standard  typewriters,  though  there  are 
some  added  complications  required  for  connections  with  the 
adding  machines.  The  tabular,  for  instance,  is  provided  with 
two  kinds  of  stops,  one  of  which  is  operated  with  tho  ordinary 
typewriter  tabulator  key.  The  other  is  located  by  latches  on 
the  tabulator  scale,  for  setting  the  carriage  at  the  proper  po- 
sition for  the  debit  and  credit  columns,  as  determined  by  tho 
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tabulator  key  on  the  adding  machine  keyboard.  The  white 
tabulator  stop  is  for  the  debit  column  and  corresponds  with 
the  white  control  keys  at  the  left  of  the  machine.  The  black 
stop  corresponds  to  the  black  debit  control  keys.  Except  as 
previously  described  in  connection  with  the  controlling  keys, 
the  machine  is  locked  to  prevent  debit  adding  unless  the  car- 
riage is  set  for  the  debit  accumulator,  and  the  same  is  true 
for  the  credit  accumulator. 

The  typewriter  mechanism  is  best  understood  from  the  views 
shown  in  Fig.  13.  The  chief  peculiarity  of  the  machine  as  a 
typewriter  is  the  compactness  of  the  basket  of  keys,  and  the 
extreme  length  of  the  key  levers  necessitated  by  the  interpo- 
sition of  the  adding  keyboard  between  the  keys  and  the  type. 
In  spite  of  the  handicap  thus  apparently  placed  on  the  type- 
Writer  mechanism,  it  appeared  to  the  writer  that  the  action 
-of  the  machine  was  exceedingly  agreeable — equal  to  that,  In 
■fact,  of  any  machine  with  which  he  had  ever  had  anything  to 
do.  This  is  in  line  with  the  inventor's  express  purpose  to 
make  the  machine  a  good  typewriter  as  well  as  a  good  adding 
machine.  Diagrams  showing  the  arrangement  of  the  levers 
will  be  given  in  a  subsequent  article  dealing  with  manufactur- 
ing operations. 

Points  in  the  General  Design  of  the  Machine 
It  is  posible  that,  in  reading  the  foregoing  description,  the 
reader  may  have  been  more  Impressed  by  the  complexity  of 
the  mechanism  than  with  the  orderly  arrangement  which  the 
inventor  and  designer  have  given  to  the  parts.  Without  this 
orderly  arrangement  the  machine  would  have  been  far  more 
complex — so  much  so  as  to  have  been  prohibitive.  A  rapid 
review  may  serve  to  make  the  orderliness  of  the  arrangement 
a  little  clearer. 

Looking  at  the  machine  from  the  front,  the  mechanism  at 
the  right,  on  the  outside  of  the  right-hand  side  frame,  is  en- 
tirely given  up  to  the  operating  movements — that  Is,  It  is  com- 
posed of  parts  whose  movement  is  invariable.  The  parts  on 
the  left-hand  side  of  the  machine,  on  the  other  hand,  are  de- 
voted entirely  to  such  movements  as  are  variable  in  their 
action  at  the  option  of  the  operator — that  is  to  say,  these  are 
the  parts  which  determine  whether  the  machine  shall  print, 
add,  or  take  sub-totals,  totals,  etc.  All  the  space  between  the 
frames  Is  filled  with  mechanism  which  does  the  actual  work  of 
calculating,  as  directed  by  the  left-hand  side  mechanism,  and 
as  qj)erated  by  the  right-hand  side  mechanism. 

To  put  it  in  another  way,  the  machine  may  be  considered  as 
a  manufacturing  organization  with  the  executive  offices  at 
the  right-hand  side,  the  sales  or  order-taking  department  on 
the  left-hand  side,  and  the  shop  Itself — which  delivers  the 
goods — in  the  main  part  of  the  structure.  This  segregation  of 
the  different  functions  results  in  shorter  connections  through- 
out between  the  various  moving  members,  reducing  the  num- 
ber of  parts  to  a  remarkable  degree. 

The  designer  of  an  adding  machine  has  to  do  much  more 
than  make  a  machine  that  shall  add  correctly.  He  has  to 
make  a  "fool-proof"  machine,  one  that  the  operator  cannot 
put  out  of  business  by  roughness  or  carelessness.  We  have 
shown  some  of  the  features  of  the  machine  which  render  it 
proof  against  error  from  this  cause.  But  the  designer  has  to 
do  still  more  than  this.  He  has  to  make  It  what  might  be 
termed  "villain-proof,"  as  well  as  fool-proof.  The  necessity 
for  this  is  due  to  the  peculiar  conditions  under  which  the 
adding  machine  works. 

When  an  adding  machine  is  used,  implicit  confidence  is 
placed  in  it.  It  may  be  permissible  for  a  bookkeeper  to  make 
a  mistake  once  in  a  while  in  adding  a  column  of  figures,  but 
no  excuse  is  ever  listened  to  if  an  adding  machine  makes  a 
similar  error.  The  adding  machine  salesman  knows  this,  of 
course,  and  it  is  part  of  the  stock  In  trade  of  some  of  them, 
when  the  opportunity  offers,  to  show  how  a  rival  machine  may 
make  a  mistake.  Now  in  all  probability,  in  order  to  force  the 
machine  to  make  a  mistake,  he  will  have  to  do  something 
that  the  operator  would  not  by  any  possibility  think  of  doing, 
unless  he  actually  set  out  to  do  it,  and  knew  exactly  how  to 
go  about  it.  This,  however,  the  intending  purchaser  may  not 
stop  to  think  of.  He  sees  that  the  machine  may  be  made  to 
jnake  a  mistake  and  so  he  loses  confidence  in  it. 

The  designer  of  an  adding  machine,  then,  has  to  provide 


all  sorts  of  safeguards  to  prevent  willful  misoperation  of  the 
mechanism.  Without  explaining  in  detail  the  precautions  of 
this  kind  taken  in  the  machine  we  are  considering,  it  may  be 
well  to  make  note  of  one  of  them.  In  some  machines  it  is  pos- 
sible, by  pressing  a  key  part  way  down,  to  get  an  undesired 
result;  the  pressing  of  the  key  part  way  down  may  affect  part 
of  the  change  in  the  control  of  the  mechanism  desired,  while 
it  may  require  the  full  movement  to  produce  the  whole  result 
desired.  In  order  to  avoid  this  difficulty,  particularly  in  the  mat- 
ter of  the  left-hand  row  of  operating  keys,  the  action  of  these 
keys  has  been  made  "permissive"  only;  that  is  to  say,  when 
these  keys  are  pressed  down,  as  best  seen  in  Fig.  16,  they  al- 
low the  bent  ends  of  certain  levers  to  snap  into  place  in 
notches  cut  in  the  sides  of  the  stems.  Now  the  ends  of  these 
levers  have  either  snapped  into  place  in  the  notches,  or  they 
have  not.  There  is  no  halfway  position,  and  there  Is  no  pos- 
sibility of  fooling  the  machine  on  that  account.  A  good  deal 
of  the  mechanism  provided  in  Fig.  16  is  required  to  prevent 
the  possibility  of  willful  mismanagement  of  the  machine. 

The  writer  asked  Mr.  Ellis,  the  inventor,  the  reason  for 
the  plate-glass  windows  which  the  adding  machine  builder  is 
accustomed  to  place  in  the  sides  of  the  frame  of  his  product. 
The  explanation  offered  was  that  the  customer  was  thereby 
enabled  to  see  that  he  had  gotten  his  "money's  worth"  in  mech- 
anism. With  the  detailed  views  of  the  machine  here  given, 
there  should  be  no  further  doubt  on  this  matter  in  the  mind 
of  the  reader.  In  fact,  he  might  well  wonder  how  the  manu- 
facturer can  afford  to  sell  so  much  complication  for  the  paltry 
hundreds  of  dollars  he  asks  for  It.  Articles  on  manufacturing 
operations  in  succeeding  numbers  of  Machinery,  will,  per- 
haps, let  a  little  light  into  this  dark  mystery. 


SAG    AND    STRENGTH    OF    MANILA    POWER- 
TRANSMISSION    ROPE 

The  sag  and  strength  of  manlla  rope  cannot  be  determined 
exactly,  as  it  varies  with  the  load  carried,  the  speed  run,  and 
the  initial  tension  in  the  rope.  In  the  multiple  system,  when 
the  slack  comes  on  top.  the  rope  is  allowed  to  sag  until  parts 
running  in  opposite  directions  would  nearly  touch.  It  then 
has  to  be  shortened.  The  sag  on  the  tight  side  may  be  deter- 
mined quite  closely  if  the  exact  power  to  be  carried  Is  known. 
Likewise,  In  the  continuous  system,  where  it  is  possible  to 
keep  a  uniform  tension  on  the  rope,  the  sag  may  be  closely  ap- 
proximated. In  general,  a  rope  should  be  allowed  to  run  as 
slack  as  possible  without  slipping. 

The  sag  of  ropes  takes  nearly  the  form  of  a  parabola.  The 
amount  may  be  approximated  by  multiplying  the  weight  of 
one  foot  of  rope  by  the  square  of  the  distance  from  sheave  to 
sheave  where  the  rope  leaves,  and  dividing  by  eight  times  the 
tension  on  the  rope.  For  example,  the  sag  of  Plymouth  two-inch 
diameter  rope  supported  ninety  feet  apart,  running  at  four 

1.34  pounds  X  8100 

thousand  two  hundred  feet  per  minute  is  

8  X  800 
=  1.7  feet  on  the  driving  side,  which  would  be  the  same  at  all 
speeds.     The    slack    side    sag    may    be    determined    after    the 
same   method,   by   adding   to   the   initial   tension   the   tension 
from  centrifugal  force.    Thus,  with  the  same  rope  as  before 

1.34  X  8100 

=3.3  feet. 

8  X  199  pounds  Initial  +  205  centrifugal  tension 

A  new  rope  will  stretch  considerably  for  a  short  time,  but 
after  the  parts  of  the  rope  are  firmly  bedded  together  further 
stretch  is  slow.  The  total  stretch  should  not  exceed  five  per 
cent  under  reasonable  conditions.  In  cutting  the  slack  out  of 
continuous  drives,  it  must  be  borne  in  mind  that  some  move- 
ment of  the  tightener  sheave  must  be  allowed  for  shrinkage 
caused  by  atmospheric  conditions  and  future  respliclng. 

*     *     * 

It  is  stated  by  the  United  States  Consul  at  Rio  de  Janeiro 
that  the  president  of  the  Central  Railroad  of  Brazil  proposes 
to  send  to  the  United  States  groups  of  four  mechanics  each, 
every  six  months,  to  work  in  a  large  locomotive-building  plant 
in  this  country  which  Is  furnishing  locomotives  to  this  rail- 
way. In  this  way  it  is  proposed  to  educate  a  number  of  men 
in  American  locomotive-building  methods. 
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MULTIPLE  CUTTER  TOOLS 

lly    W     8     OIIOI.K 

The  writer  has.  in  conversation  with  many  praolieal  men, 
encoiintered  sueh  widely  difl'eriiiK  o|)inions  on  the  relative 
advantUKes  of  horing  and  turning  tools  made  with  single  and 
with  multiple  cutting  edges,  that  he  offers  his  own  experiences 
with  sueh  tools.  Many  men  seem  to  hold  to  the  belief  that  far 
niore  accurate  work  is  produced  by  the  single  cutting  edge  than 
can  be  produced  by  tools  having  multiple  cutting  edges,  and 
they  are  usually  able  to  support  their  position  by  showing 
work  of  the  highest  excellence  made  with  single  cutters,  and 
probably  plenty  of  work  which  is  decidedly  not  of  the  highest 
excellence  made  with  multiple  cutters. 

Some  experience  in  the  manufacture  of  macliines  which 
required  multiple  cutters  and  the  design  and  purchase  of  a 
number  of  cutting  tools  used  in  the  manufacturing  processes, 
has  led  the  writer  to  analyze  some  of  the  problems  involved, 
with  the  very  commonplace  conclusion  that  in  this,  as  in 
everything  else,  there  are  situations  where  one  type  of  con- 
struction is  best  adapted,  and  other  situations  where  a  dif- 
ferent type  of  construction  is  best  adapted.  Neither  is  it  par- 
ticularly original  to  say  that  in  the  final  analysis,  the  terms 
of  the  problem  must  be  reduced  to  dollars  and  cents. 

The  most  ardent  advocate  of  multiple  cutters  will  probably 
continue  to  turn  up  his  occasional  lathe  job  with  a  single  tool 
in  the  tool-post,  and  to  bore  out  his  jig  holes  with  a  single 
pointed  boring  tool,  because  that  is  really  the  best  way;  not 
tnat  it  might  not  be  done  just  as  accurately  and  as  well  some 
other  way,  but  because  that  is  generally  accepted  as  the  most 
economical  way  to  do  the  job  sufficiently  well.  On  the  other 
hand,  the  man  who  firmly  believes  in  the  single  cutting  edge, 
will  probably  continue  to  use  twist  drills  with  more  than  one 
lip,  taps  and  reamers  with  more  than  one  flute,  threading  dies 
with  more  than  one  cutting  edge,  hollow  mills  with  more  than 
one  tooth,  and  very  likely  more  than  one  cutting  edge  in  his 
cutting-off  machine.  And  his  reason  for  doing  all  these  things 
is,  again,  not  because  he  has  no  choice,  but  because  he  is  fol- 
lowing what  has  been  accepted  as  the  most  economical  way. 

Whenever  multiple  cutter  tools  have  failed,  it  is  reasonable 
to  inquire  whether  each  of  the  cutting  edges  has  been  ground 
with  the  same  care  and  precision  as  a  single  cutting  edge 
would  have  been,  and  whether  the  drive,  the  feed,  the  support, 
and  the  piece  on  which  the  work  was  being  done  all  had  the 
same  relative  rigidity  in  proportion  to  the  amount  of  metal 
being  removed  in  the  case  of  the  multiple  cutter,  as  in  the 
case  of  the  single  cutter.  The  problem  is  not  what  can  be 
done,  but  what  will  it  pay  to  do. 

As  a  concrete  illustration,  let  us  suppose  a  line  of  head- 
stocks  in  which  the  spindle  bearings  are  to  be  bored,  varying, 
in  a  case  which  the  writer  has  in  mind,  from  4%  to  17  inches 
in  diameter  of  bore,  each  headstock  having  two  bearings  of 
the  same  diameter  and  in  line  with  each  other.  Tne  material 
is  cast  iron,  and  the  bearings  have  caps  of  the  usual  form  with 
liners  varying  in  thickness  from  1/16  to  %  inch  according  to 
the  bore.  Boring-bars  or  arbors  are  made  for  each  size  of 
headstock.  These  bars  are  made  as  short  and  as  large  in 
diameter  as  the  clearances  will  allow,  to  gain  the  maximum 
stiffness  in  proportion  to  the  amount  of  work  to  be  done.  On 
each  bar  are  mounted  two  roughing,  and  two  finishing  heads 
so  spaced  that  the  two  bearings  will  be  rough  bored  simul- 
taneously, and  finish  bored  simultaneously.  The  roughing  and 
finishing  heads  are  so  spaced,  relatively,  that  the  finishing 
tools  do  not  come  into  action  until  the  roughing  tools  have 
completed  their  cut. 

Without  discussing  here  the  relative  advantages  of  an  odd 
number  of  cutters  and  an  even  number,  it  is  evident  that  this 
is  a  job  for  an  odd  number,  as  with  an  even  number,  equally 
spaced,  there  would  be  two  cutters  jumping  a  liner  gap  at  the 
same  instant. 

In  this  case,  the  roughing  heads  have  three  tools  each,  all 
standing  in  the  same  plane  perpendicular  to  the  axis  of  rota- 
tion and  with  equal  angular  spacing.  The  tools  have  ample 
clearance  and  rake,  being  shaped  much  like  a  round-nosed 
roughing  tool  for  a  lathe.  These  tools  are  jig  ground  and 
abut  against  wedges  or  taper  keys,  which  are  graduated  so 
that  it  is  possible  to  set  the  tools  with  ample  exactness  for 
•XddressT    3303  N.  «rat7.  St.,   riilladi'lpliiu,  I'a. 


rough  boring,  without  calipering.  They  do  the  cutting  on  the 
leading  side  and  not  on  the  circumference.  The  finishing 
heads  have  a  varying  number  of  inserted  cutters  according  to 
size  of  hole.  The  largest  has  nineteen  cutteis.  These  tools 
cut  on  the  leading  corner  and  also  take  a  slight  shearing  cut 
on  the  circumference.  They  vary  in  length  parallel  to  the  axis 
of  rotation  in  the  different  heads,  but  are  all  set  at  such  an 
angle  that  the  arc  embraced  between  the  radii  to  the  front 
and  back  corners  is  equal  to  about  three  times  the  liner  gap. 
'Ihey  are,  in  fact,  equivalent  to  the  teeth  of  a  left-hand 
helically  (commonly  calloKl  spirally)  fluted  reamer.  They  are 
ground  to  size  in  place  and  gaged  to  limits.  The  holes  they 
produce  are  sufficiently  accuiate,  both  as  to  size  aiul  finish,  to 
run  as  bearing.s  without  scraping. 

In  feeding  any  boring  tool  through  the  work,  a  point  on  the 
cutting  edge  passes  through  the  hole  in  a  helical  path  and  its 
trace  as  marked  on  the  work  appears  as  a  shallow  screw 
thread.  The  apparent  roughness  of  the  finish  left  by  the  tools 
depends  on  the  depth  and  pitch  of  this  thread;  that  is,  the 
finer  the  pitch,  the  smoother  the  finish  appears.  The  time  for 
cutting  a  given  length  of  hole,  however,  depends  on  the  lead 
of  the  thread,  other  things  being  equal.  To  increase  the  lead 
without  increasing  the  pitch,  it  is  necessary  to  produce  a 
multiple  thread.  In  other  words,  for  any  given  pitch  or 
width  of  tool  marks  on  the  work,  it  is  possible  to  increase  the 
lead  or  feed  in  direct  proportion  to  the  number  of  cutting 
edges  and  cut  down  the  time  required  to  feed  a  given  length 
in  inverse  proportion.  Thus  a  feed  of  3/16  inch  per  revolution 
with  a  three-cutter  head,  gives  a  pitch  of  1/16  inch  to  the  tool 
marks,  whereas  the  same  feed  applied  to  a  single  cutter  would 
result  in  a  3/16-inch  pitch  in  the  tool  marks,  and  if  the  depth 
of  metal  removed  is  the  same,  the  single  cutting  edge  would 
have  to  remove  three  times  as  much  stock  as  each  cutter  in 
the  multiple  tool  head,  and  would  leave  a  rougher  finish. 

It  is  important  to  remember,  when  making  multiple  cutter 
heads,  that  the  clearance  and  rake  angles  on  the  leading  or 
cutting  side  are  determined  by  the  lead  or  feed  and  not  by  the 
pitch.  These  angles  depend  on  the  angle  between  the  helical 
path  of  a  point  on  the  cutter  and  a  plane  perpendicular  to  the 
axis  of  rotation  which  is  easily  found,  being  the  angle  whose 
tangent  equals  the  feed  per  revolution  divided  by  the  circum- 
ference of  the  hole. 

As  far  as  the  matter  of  design  is  concerned,  the  number  of 
cutters  in  a  head  is  limited  only  by  the  chip  clearance  which 
will  be  left  between  cutters  and  the  space  required  between 
cutters  for  the  means  which  holds  them  in  place.  The  design 
of  the  head  itself  is,  however,  not  the  only  factor  to  be  con- 
sidered, as  the  limit  may  be  set  by  the  rigidity  of  the  machine 
it  will  be  used  on,  or  the  strength  of  the  drive  and  feed,  or  the 
strength  and  stiffness  of  the  piece  being  worked  on.  The 
ultimate  limit  which  governs  all  others  must,  however,  always 
be  the  economic  one. 

The  larger  the  number  of  cutters  in  a  head,  the  shorter 
will  be  the  cutting  time  for  any  given  length  of  hole;  and 
also  the  higher  will  be  the  initial  cost.  Offsetting  the  higher 
initial  cost  is  the  fact  that  with  a  multiple  cutter  head  each 
individual  cutter  does  an  amount  of  work  inversely  propor- 
tional to  the  number  of  cutters,  and  the  head  as  a  unit  will 
therefore  have  an  endurance,  in  number  of  holes  bored  between 
grindings  and  total  number  of  holes  bored  during  its  life,  pro- 
portional to  the  number  of  its  cutters.  Even  where  the  total 
number  of  holes  to  be  bored  is  very  large,  the  higher  initial 
cost  of  the  multiple  cutter  head  may  not  be  easily  justified  if 
the  distance  to  be  bored  is  very  short  or  the  setting-up  time 
is  a  very  large  proportion  of  the  total  time,  because  in  such 
cases  a  saving  of  two-thirds  or  four-fifths,  or  a  larger  propor- 
tion of  the  boring  time,  may  still  represent  a  very  small  pro- 
portion of  the  total  time. 

To  sum  up:  The  number  of  cutting  edges  in  a  boring  or 
turning  tool  (which  may  also  be  made  to  include  tools  for  in- 
ternal or  external  threading)  is  governed  principally  by  the 
following  considerations: 

1.  Number  of  pieces  to  be  machined. 

2.  Proportion  of  cutting  time  to  total  time  of  operation. 

3.  Rigidity  of  pieces  worked  on. 

4.  Capacity  of  drive  and  feed. 

.').     Chip  clearance  between  cutters. 

6.     Space  re(iuired  for  means  to  bold  the  cutter. 
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ECCENTRICALLY  LOADED  BOLT  AND 
RIVET  GROUPS 

By  M.  TERRY" 

The  eccentrically  loaded  rivet  group  problem  discussed  by 
Mr.  Gwinner  in  the  May  issue  of  Machinery  is  one  of  the  can- 
tilever class.  As  a  mathematical  proposition  the  cantilever 
problem  is  analyzed  as  follows:  In  Fig.  1,  0  is  the  point  of 
support  of  any  object,  A  is  any  point  outside  of  it  to  which  a 
force  (+  W)  is  applied.  R  is  the  perpendicular  distance  from 
0  to  the  line  representing  the  direction  of  the  applied  force. 
Now,  if  two  forces  (+  W)  and  ( — W),  each  equal  to  the  force 
W  at  A.  and  parallel  to  it,  are  introduced  at  0,  the  situation 
remains  unchanged;  but  the  forces  {+  W)  at  A  and  ( — IF)  at 
0  can  be  combined   into  a  couple  whose  numerical   value  is 


Fig.  1.    Diagram  for  Mathematical  Analysis  of  Cantilever  Problem 

W  X  R.  Thus  a  single  force  W  applied  to  a  body  at  a  distance 
R  from  its  center  of  support  is  equivalent  to  the  same  force  W 
applied  In  the  same  direction  at  the  point  of  support,  and  a 
couple  or  moment  WR. 

In  every  practical  problem  of  this  nature  the  direct  force 
W  is  usually  considered  equally  distributed  among  the  various 
bolts  or  rivets  that  make  up  the  group.  The  bending  moment 
WR  is  balanced  by  the  resisting  moment  of  the  rivets,  and  only 
those  rivets  play  an  active  part  in  resisting  the  bending  mo- 
ment that  are  placed  outside  the  geometrical  center  of  the 
group,  i.  e.,  those  that  are  "possessed  of  an  arm." 

In  the  following,  let 

M  =  bending  moment  produced  by  the  eccentric  load, 
/=:  actual  shear  per  rivet  due  to  the  eccentricity  of  the 
load, 

R  =  radius  of  the  bolt  or  rivet  circle, 

»  =  number  of  rivets  located  on  the  same  circle, 
Then 

n  X  f  X  R  =  M 

M 
1-- 


71  X  R 
If  n  and  M  remain  constant,  /  varies  inversely  as  R. 


Hence 


Fig.  2.     Eccentrically  Loaded  Rivet  Group 

in  Fig.  2,  where  n  is  the  same  for  both  circles,  and  M  equals 
90,000  inch-pounds,  we  have: 

Actual  shear  on  Inside  rivets  iH         17 


Actual  shear  on  outside  rivets 


12 


17 


If  X  equals  total  shear  on  the  outside  rivets,  then  —  x  equals 

12 
total  shear  on  the  inside  rivets,  and 
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4%  a;  =:  resisting  moment  of  outside  rivets, 

17 

—  a;  X  3  =  4^4  a;  =  resisting  moment  of  inside   rivets. 

12 

The    total    resisting    moment  =  bending    moment  =  8 V^  j,-=: 
90,000  inch-pounds.     Hence, 

90,000 
x  = ^10,588  pounds. 


iV2 


10,588 


-  =  2647  pounds  =  shear  per  outside  rivet. 


17 
2647  X  —  =  3750  pounds: 
12 


:  shear  per  inside  rivet. 


The  direct  load  of  5000  pounds  is  equally  distributed  among 
the  9  rivets,  producing  a  shear  of  555  pounds  per  rivet. 

The  total  shear  on  any  rivet  is  the  geometrical  sum  of 
direct  and  tangential  shear.  Referring  to  Fig.  3,  it  is  clear 
that  rivet  No.  5  is  in  greater  stress  than  any  of  the  rest,  hav- 
ing a  total  shear  of  4305  pounds.  Taking,  as  Mr.  Gwinner 
did,   10,000  pounds  per  square  inch  as  the  safe  shear,  a   %- 


Fig.  3.    Stress  Diagrams  for  EccentricaUy  Loaded  Rivet  Group 

I 

inch  rivet  can  be  safely  stressed  to  4400  pounds.  The  shear 
on  rivet  No.  5  then  is  just  within  the  safe  limit.  Since  a  %- 
inch  rivet  has  a  safe  shear  of  about  3060  pounds,  a  set  of  four 
%-inch  rivets  can  be  safely  used  on  the  outside  circle,  if  de- 
sired. 

Let  us  now  take  the  simple  case  shown  in  Fig.  4,  and  de- 
duce the  principles  involved  in  designing  a  well-proportioned 
joint.  The  joint  in  question  is  likely  to  fail  in  any  or  all  of 
the  following  three  ways: 

1.  Rivets  may  fail  by  shearing. 

2.  The  plate  A  may  be  too  thin,  making  the  bearing  value 
too  high,  and  causing  the  metal  in  the  plate  to  "flow"  at  the 
rivets. 

3.  The  plate  A  might  fail  at  its  weakest  section,  which 
is  in  the  plane  oi  the  rivets. 


1 
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"No  chain  Is  stronger  than  its  weakest  link,"  and  If  the  weak- 
est link  is  strong  and  safe  enough  for  Its  load,  there  is  no 
necessity  for  making  other  links  stronger.  An  ideal  Joint  ia 
one  designed  in  accordance  with  this  principle,  but  like  many 
other  ideal  things  It  is  seldom  carried  out  in  practice.  Usual- 
ly, the  width  and  tlilckncss  of  plate  are  assumed,  rivets  cal- 
culated, and  then  the  plate  examined  for  safety  in  bearing 
and  bending.  This  method  might  give  us,  say,  a  factor  of 
safety  of  7  for  shear,  9  for  bearing  and  11  for  bending.  Some- 
times this  is  the  best  that  can  be  done  even  when  consider- 
able time  is  spent  in  calculations.  For  instance,  if  we  try 
to  reduce  the  too  high  factors  of  safety  in  bearing  and  bend- 
ing,  by  making  the  plate  thinner,  we  may  arrive  at  some 


Jl/ac/inifiri/.X.  Y, 


Fig.  4.    Another  Example  of  Eccentrically  Loaded  Blvet  Group 

odd-size  plate  which,  as  a  manufacturing  proposition,  is  out 
of  the  question. 

In  Fig.  4: 

ilf  =  bending  moment  =  1000  X  16  =  16,000  inch-pounds, 

f  =  tangential  shear  per  rivet, 

r  =  distance  between  rivets  =^  4  inches. 

Resisting  moment  =  bending  moment. 

F  Xr  =  M, 

M      16,000 

F  =  — = =  4000  pounds. 

r  4 

Assuming  that  the  direct  load  is  equally  supported  by  the 
two  rivets,  the  total  shear  per  rivet  =  V  4000»  + 500=  =  4030 
pounds,  which  is  also  evident  from  the  graphical  solution  in 
the  lower  part  of  Fig.  4. 

Taking  10,000  pounds  per  square  inch  as  the  safe  shear, 
and  remembering  that  the  rivets  are  in  double  shear,  we  have 

X  2  X  10,000  =  4030, 

4 

D  =  0.51  Inch  =  diameter  of  the  rivets. 

One-haif-inch  rivets  would  be  used  in  practice.  This  ap- 
parently exceeds  the  safe  limit  by  about  2  per  cent.  Such 
slight  excess  is  permissible,  and  even  if  the  excess  amounts 
.to  from  7  to  10  per  cent,  we  need  only  remember  that  holes 
are  drilled  1/32  inch  larger,  and  the  rivet  after  being  driven 
in  place  will  be  17/32  inch  in  diameter. 

The  bearing  pressure  is  calculated  on  the  projected  area  of 
the  hole,  and   the  safe   unit  stress  for  good   structural  steel 
can   be   taken   at   20,000   pounds   per   square   inch.     The   pro- 
jected area  of  the  hole  =  %  x  V2  =1  %  square  Inch.    20,000 
X   %  =  5000  pounds  =  safe  pressure. 
The  actual  pressure  amounts  to  4030  pounds. 
Next  and   last  comes  the  question   of  the   strength  of   the 
plate. 
il!f  =  bending  moment  =  16,000  inch-pounds, 
j/=:  distance  from  neutral  axis  to  the  top  fiber  =  3  Inches, 
/  =  moment    of    inertia    of    the    section    in    the    plane    of 

rivets  =:  7, 
/  =  actual  tension  per  square  inch  in  extreme  fiber  = 
My       16,000  X  3 

= =:6857     pounds     per     square     inch, 

/  7 

which  is  well  within  the  safe  limit  for  structural  steel. 

There  is  one  more  manner  in  which  this  joint  may  collapse; 
this  would  be  due  to  cutting  off  the  plate  too  close  to  the  edge 


of  the  rivet  holes.  The  plate  would  then  collaiise  at  the  upper 
rivet.  Dy  locating  the  rivets  at  from  2  to  3  times  their  diam- 
eter from  the  edge  of  the  plate,  one  need  not  fear  any  trouble 

from  that  source. 

*     *     « 

TO  DIVIDE  A  TRAPEZOID  INTO  EQUAL  AREAS 

By  M.  P.  JAUKHON 

While  In  the  pattern  shop  the  other  day  I  noticed  several  of 
the  men  In  a  heated  argument  over  something  and  paused  to 
discover  what  the  bone  of  contention  might  be.  It  was  an 
old  problem  about  a  tapered  plank  and  where  to  cut  it  in 
order  to  have  two  parts  of  equal  areas.  Joe  proposed  to  draw 
lines  diagonally  across  the  plank  from  one  corner  to  llie  other, 
and  cut  the  plank  in  two  at  the  intersection  of  these  lines, 
while  George  thought  it  best  to  balance  the  plank  on  the 
edge  of  a  steel  square,  thus  finding  the  center  of  gravity;  for, 
said  George:  "There  must  be  as  much  material  on  one  side 
of  the  center  of  gravity  as  on  the  other."  As  a  matter  of  fact, 
a  student.  In  geometry  would  know  that  Joe  was  wrong,  as 
would  also  a  student  of  mechanics  who  understood  the  prin- 
ciples of  moments,  know  that  George  was  also  wrong;  never- 
theless, each  had  his  adherents,  and  as  the  discussion  was 
likely  to  be  prolonged,  I  volunteered  to  work  it  out  for  them. 
The  statement,  solution  and  proof  follow: 

A  patternmaker  has  a  plank  of  mahogany  in  the  form  of  a 
trapezoid  (see  Fig.  1)  12  feet  long,  12  inches  wide  at  one  end 
and  9  inches  at  the  other.  He  wishes  to  cut  it  into  two  parts 
of  equal  areas.  How  far  from  the  small  end  must  the  center 
of  the  saw-cut  be  to  effect  an  equal  division;  that  is,  what  Is 
the  value  of  xt 

9  +  12 

Solution:     The  total  area  of  the  plank  = x   144  = 


Pig.  1.    Plank  to  be  cut  Into  Two  Parts  of  Equal  Areas.     Fig.  2.    Trapezoid 
giving  Notation  used  in  Formula 

1,512  square  Inches  and  one-half  of  the  area  equals  756  square 
Inches. 

1 
The  taper  per  inch  is  (12  —  9)   -^  144  =:  —  (1) 

48 

X 

The  width  of  the  plank  at  the  saw-cut  Is  w=:9  H (2) 

48 

9  +  w 
The  area  of  the  narrow  end  is x\  but  this  must  equal 


9  +  w 
756  square  Inches.    Therefore x  =;  756. 


(3) 


Inserting  in  (3)   the  value  of  lo  as  given  by  (2),  we  have 


756: 


X 

9  +  9  +  - 

48  x' 

a;  =  9x  +  — 

2  96 


(4) 


Multiplying  both  sides  by  96  gives 

96  X  756  =  96  X  9ar  +  »»  or  72,576  =  *'  +  864x-  (5) 


adding 
gives 


(864  Y 


:  186,624,  to  both  sides  to  complete  the  square 
72,576  +  186,624  =  a;"  +  864  .r  +  186,624  (6) 
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Extracting  the  square  root 


V  2  59,200  =  a;  ±   V  186,624  or 


x=:V259,200  ±    V186,624  ±  509.177    ±  432  or 

X  s  941.117  or  J  s  77.117  inches,  the  latter  being  the  value 
sought. 

Proof:     Inserting  this  value  of  j;  in   (2),  we  have  ti>  =  9  + 
77.117                                                           10.6066  +  9 
=  10.6066,   and   area   of   end  =  — X  77.117  = 

48  2 

756.001086,  the  slight  excess  being  due  to  the  decimals. 

C 
[Tlie  formula 


H  =  —    I  B  — 

B  —  A    \ 


A-  +  B- 


the  nota- 


tion of  which  is  indicated  in  Pig.  2.  may  be  used  for  dividing 
a  trapezoid  into  equal  areas. — Editor.] 

*     *     * 

REPAIRING  AND  IMPREGNATING   COILS 

By  RALPH  W.  DAVIS 

To  a  person  who  is  not  familiar  with  the  methods  used  in 
electrical  construction,  the  question  of  insulation  appears  to 
be  complex  and  difficult,  so  a  short  account  of  the  modern 
procedure  may  be  of  interest. 

The  coil  shown  in  Fig.  1  happened  to  be  a  repair  job,  but 
new  work  follows  the  same  line  of  treatment.  The  great  size 
of  this  coil,  w'hich  is  one  of  a  set  for  a  4000  volt,  series  arc 
transformer,  can  be  judged  by  a  comparison  with  the  3-foot 
rule  that  is  suspended  before  it.  The  cost  of  repairing  the  coil 
by  the  method  to  be  described  was  only  about  one-seventh 
the  cost  of  a  new  one.  Of  course,  when  repairing,  the  largest 
item  of  first  cost,  which  is  that  of  the  copper,  is  eliminated,  and 
there  is,  practically  speaking,  only  the  labor  cost,  which  de- 
pends largely  on  the  extent  of  the  injury. 

The  process  of  repairing  this  coil  was  as  follows:  The  coil, 
when  received,  was  carefully  measured,  after  which  it  was  torn 


Pig.  1.    Large  Transformer  Coil 

■apart  or  "unwound,"  and  all  injured  wires  repaired.  It  was 
then  formed  up  again  by  winding  over  a  wooden  form  made 
to  the  recorded  dimensions.  The  winding  is  usually  done  in 
a  worm-driven  winding  lathe.  The  re-formed  coil  was  then 
removed  from  the  form  and  wound  with  cotton  tape  and  the 
terminals  put  in  place  and  insulated.  After  all  metal  parts 
were  carefully  covered  with  adhesive  tape,  the  coil  was  ready 
for  the  bath  in  the  impregnating  compound. 

It  is  necessary  that  the  coil  be  subjected  to  a  high  drying 
heat  lor  about  six  hours,  the  temperature  being  kept  at  335 
.degrees  F.     It  is  then  placed  in  a  vacuum  chamber,  where  a 


29V2-inch  vacuum  is  maintained  by  means  of  a  pump  having 
a  water-cooled  condensing  chamber.  All  moisture  is  thus 
expelled  and  the  coil  is  absolutely  dry  and  ready  for  the 
liquid  portion  of  the  bath.  This  liquid  is  a  combination  of 
several  good  insulating  and  moisture  resisting  elements.  In 
Fig.  2,  the  cylinder  at  the  left  is  the  liquor  chamber  where  the 
compound  is  mixed  and  heated  until  it  reaches  the  proper 
constituency.  At  the  right,  and  connected  to  the  liquor 
chamber,  is  the  impregnating  chamber,  in  which  the  coils  are 
suspended  by  means  of  a  specially  designed  rack  that  keeps 
each  coil  separate  from  the  other.  The  compound,  at  a  tem- 
perature of  340  degrees  F.,  is  "run  over"  from  tae  liquor 
chamber,   and   a   pressure   of   70   pounds    per   square    inch   is 
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Fig-  2.    Tanks  in  which  Coils  are  impregnated  -with  Insulating  and 
Moisture-re&lsting  Compound 

applied  to  the  impregnating  chamber  by  means  of  a  small 
combination  vacuum  pump  and  compressor. 

Under  this  condition  the  coil  is  kept  for  eight  hours,  allow- 
ing the  compound  to  penetrate  to  every  portion  of  the  winding, 
and  by  reason  of  its  high  insulating  quality,  it  places  addi- 
tional insulation  between  the  winding.  Actual  tests  snow  an 
increase  of  100  per  cent.  The  compound  also  acts  as  a  pre- 
servative on  the  tape  and  cotton  insulation,  and  the  coil  is 
firm  and  solid.  After  being  removed  from  the  bath  and 
drained,  the  coil  is  jet  black,  but  a  covering  of  a  more 
pleasing  color  may  be  added  if  desired. 

This  treatment  is  especially  useful  for  armatures  and  field 
windings  that  are  subject  to  moisture  or  hand  usage,  such  as 
would  be  received  in  steel  mills,  coal  or  iron  mines  and  outside 
construction.  The  small  armatures  are  impregnated  after  the 
windings  are  in  place,  while  large  armatures  have  each  coil 
treated  before  being  placed  in  position. 

A  complete  impregnating  outfit  for  ordinary  work  can  be 
bought  and  installed  for  $700,  while  larger  sizes,  of  course, 
are  more  costly.  An  outfit  which  will  handle  2500  pounds 
of  railway  field  coils  at  one  time  will  cost  about  $1,350.  Fig. 
2  shows  the  liquor  and  vacuum  chambers  of  a  plant  of  this 
size.  Note  the  heavy  asbestos  heat  insulation  and  also  the 
massive  covers.  The  mechanism  on  top  of  the  liquor  chamber 
(at  the  left)  operates  the  mixing  blades.  The  combination 
vacuum  pump  and  compressor,  previously  referred  to,  first  ob- 
tains the  vacuum  needed,  and  then  by  an  arrangement  of  by- 
passes and  piping,  the  same  pump  provides  the  required  pres- 
sure. The  chambers  are  usually  heated  by  steam,  which  is  ad- 
mitted to  the  jacket  about  the  chambers,  but  where  steam  is 
not  available,  the  jacket  is  filled  with  high  flash  oil  heated  by  a 
gas  burner,  and  kept  in  circulation  about  the  chambers. 

The  impregnating  compound  is  a  commercial  article  made 
by  several  companies,  and  it  is  in  several  grades.  The  point 
at  which  it  will  soften  and  begin  to  drip  determines  the  par- 
ticular grade  to  be  used,  as  some  coils  are  subject  to  greater 
heat  than  others,  but  with  all  grades  the  action  of  the  vacuum 
to  take  out  all  air  pockets,  followed  at  once  by  the  immersion 
in  the  heated  compound  under  pressure,  insures  every  por- 
tion of  the  coil's  receiving  its  portion  of  the  compound,  which 
rarely  happens  with  the  old  method  of  dipping  in  varnish. 
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COMPRESSED  AIR  RECEIVERS 


By  O.  J,  MuiKADDEN 


All  air  receiver  plays  an  iiniiortaiU  part  in  oblaiiiiii).'  tile 
highest  effleleiuy  ami  most  eeonomical  operation  of  any  coin- 
pressed  air  installation.  It  is  essential  that  the  enbic  capacity 
of  the  receiver  be  in   the  liKht  proiiortion  to  the  capacity  of 
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Figs.  1  and  2.    Typical  Indicator  Diagrams  from  Single-stage  and 
Two-stage  Air  Compressors 

the  compressor.  For  all  practical  purposes  the  receiver  should 
have  a  capacity  of  from  15  to  20  per  cent  of  the  free  air  capac- 
ity of  the  compressor  (per  minute),  but  in  large  installations 
the  percentage  is  sometimes  lower,  running  down  to  about  10 
per  cent.  To  obtain  good  results  the  re- 
ceiver should  be  placed  as  near  as  pos- 
sible to  the  compressor,  and  in  any  case 
not  more  than   50   feet  distant. 

Receivers  may  be  placed  in  either  a 
vertical  or  horizontal  position,  the  ver- 
tical being  preferred  in  most  cases  ow- 
ing to  the  economy  in  floor  space  thus  ob- 
tained. In  many  cramped  installations 
the  receiver  is  suspended  from  the  ceil- 
ing by  means  of  hangers  or  on  the  wall 
by  means  of  brackets. 

On  entering  the  receiver,  the  discharge 
air  from  the  compressor  is  reduced  in 
velocity,  and  cooled  to  a  certain  extent,  a 
large  percentage  of  the  oil  and  moisture 
held  in  suspension  being  deposited  there- 
by, giving  a  relatively  dry  and  clean  air 
at  the  machines  and  tools  using  same. 
The  inlet  and  outlet  openings  should  not 
lie  in  a  straight  line  opposite  each  other, 
as  a  through  current  would  result  which 
would  interfere  with  efficient  cooling  and 
depositing  of  the  moisture;  the  usual  prac- 
tice is  to  take  the  air  in  at,  the  top  and 
discharge  it  at  the  side  near  the  bottom  where  the  air  is  cooler, 
thus  causing  a  cliange  in  the  direction  of  flow  and  allowing  of 
more  efficient  cooling  and  depositing  of  the  moisture.  Atmos- 
pheric conditions  affect  the  amount  of  moisture  deposited,  and 
the  receiver  should  be  drained  often  in  warm  weather. 

It  the  air  from  a  compressor  were  discharged  directly  into 
the  main,  a  loss  of  power  would  result,  due  to  the  piston  of 
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the  cDiiipressor  forciiiK  a  eyliiubr  full  of  air  into  the  main 
against  a  pressure  momentarily  higher  than  the  normal.  In 
other  words,  the  effect  of  the  strokes  of  the  compressor  piston 
would  be  to  set  up  pulsations  and  cause  fluctuations  in  pres- 
sure. This  a<'tion  would  also  have  a  tciuleiicy  to  increase  the 
friction  in  the  discharge  pipe. 

In  comiiarlng  the  pulsations  caused  by  the  discharge  on  a 
single-cylinder  and  a  multiple-cylinder  stage  compressor  it 
will  be  noticed  that  the  latter  has  less  pulsation  to  a  marked 
degree,  on  account  of  the  discharge  valves  opening  sooner  In 
the  stroke  and  producing  a  longer  duration  of  discharge.  Fig. 
2  illustrates  this  to  good  advantage,  being  an  indicator  card 
from  a  two-stage  compressor,  the  card  being  taken  from  the 
high-pressure  cylinder,  10  inches  bore,  compressing  to  100 
pounds  per  square  inch  gage.  The  points  marked  A  show  the 
commencement  of  discharge,  and  it  will  be  noted  that  about 
one-half  the  stroke  is  utilized  for  it.  The  discharge  valves  of  a 
single-cylinder  compressor  working  at  the  same  pressure  open 
much  later  in  the  stroke,  causing  the  total  discharge  to  occur 
during  a  shorter  part  of  the  stroke,  thus  setting  up  a  violence 
of  discharge  pulsations. 

Fig.  1  shows  a  card  from  a  10-inch  bore  single-cylinder  com- 
pressor, compressing  to  100  pounds  gage.  The  points  marked 
A  show  the  opening  of  discharge  valves,  and  by  comparing 
with  Fig.  2,  it  will  be  seen  that  the  duration  of  discharge  is 
very  much  less  in  Fig.  1. 

The  receiver,  if  the  capacity  is  sufficient,  prevents  any  a|)- 
preciable  rise  or  fall  of  pressure  due  to  the  discharge  of  air 
and  absorbs  all  pulsations.  In  regard  to  the  receiver  acting 
as  a  reservoir  of  power,  this  is  true  only  to  a  certain  limited 
extent;  the  storage  feature  can  be  of  much  value  only  in  cer- 
tain cases,  such  as  in  small  plants  where  an  exceptionally 
large  receiver  is  employed  in  connection  with  a  small  com- 
pressor, the  compressor  being  operated  only  long  enough  to 
raise  the  air  to  the  desired  pressure  in  the  receiver,  then  be- 
ing shut  down,  and  the  air  used  from  the  receiver  to  operate 
pneumatic  tools  or  machinery  which  would  allow  a  variation 
in  working  pressure  of  from  20  to  40  pounds,  permitting  the 
pressure  to  drop  to  that  extent  in  tne  receiver  before  the  com- 
pressor is  put  into  operation  again. 

In  the  common  form  of  receiver  construction,  steel  of  60,000 
pounds  per  square  inch  tensile  strength  is  used;  all  circular 
seams  are  single-riveted  and  the  longitudinal  seams  double- 

DIMENSIONS    OP    VERTICAL    AIR    RECEIVERS 
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riveted.  The  heads  of  vertical  receivers  are  usually  dished, 
one  being  concave  and  the  other  convex,  and  in  the  case  of 
horizontal  receivers  both  heads  being  convex.  Air  inlet  and 
outlet  flanges,  tapped  holes  for  the  pressure  gage,  pop  safety 
valve  and  drain  cock  should  be  provided  in  the  right  propor- 
tion to  suit  the  capacity  of  the  receiver,  always  placing  the 
drain  cock  at  the  lowest  possible  point  to  allow  complete 
drainage  of  all  moisture  and  lubricating  oil  deposited  by  the 
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air.  For  ordinary  pressures  from  80  to  125  pounds  per  square 
inch,  receivers  are  designed  to  stand  a  cold-water  test  of  from 
150  to  165  pounds  pressure.  In  receivers  of  36-inch  diameter 
and  larger  a  manhole  is  usually  provided  in  the  lower  part 
of  the  shell.  The  accompanying  table  contains  a  list  of  stand- 
ard-size receivers,  together  with  data  as  to  capacity,  weight, 

etc. 

•     •     * 

DETERMINING  COMPARATIVE  VALUES  OF 
LEATHER  BELTING 

Large  buyers  of  leather  belting,  particularly  purchasing 
agents  of  corporations  who  get  estimates  for  supplies  from 
a  number  of  manufacturers,  naturally  feel  the  need  of  uniform 
specifications,  so  that  they  may  have  a  basis  upon  which  to 
compare  prices.  The  result  has  been  a  great  variety  of  spe- 
cifications with  some  of  which  it  is  impossible  for  any  belt 
manufacturer  to  comply,  while  others  frequently  exclude  the 
purchase  of  some  of  the  best  brands  of  belting. 

Old  Idea  Exploded 
The  truth  is  that  the  old  idea  that  only  certain  materials 
for  tanning  and  rules  for  currying  and  stuffing  leather  as 
well  as  for  fixing  certain  lengths  for  pieces  could  be  used,  is 
exploded.  It  was  claimed  a  few  years  ago  by  a  large  belt  con- 
cern  (not  now  in  business),  that  a  steer  hide  whether  taken 


Diagram  shopping  Portion  of  Hide  used  in  Making  Belting 

from  a  small  or  a  large,  a  young  or  an  old  animal  would  cut 
pieces  of  exactly  the  same  length,  suitable  for  belting — no 
longer,  no  shorter.  But  now  any  man  familiar  with  hides 
knows  that  this  is  absurd.  We  could  as  well  claim  that  there 
is  no  more  cloth  in  the  coat  of  a  giant  than  in  that  of  a  dwarf, 
as  to  suppose  that  the  good  portion  of  the  hide  is  of  the  same 
size,  whether  the  steer  from  which  it  is  taken  weighs  1000 
pounds  or  1500  pounds.  This  being  the  case,  it  is  evident  that 
to  cut  the  pieces  taken  from  a  large  hide  to  the  same  length  as 
those  taken  from  a  medium-sized  one  must  waste  good  leather 
in  the  large  hide  and  consequently  increase  the  cost  of  produc- 
tion and  the  price  to  the  buyer.  If  all  hides  were  Oi  the  same 
size,  thickness  and  consistency  throughout,  like  a  plate  of 
steel,  it  would  be  a  simple  matter  to  make  good  belts,  but  they 
are  not;  hence  no  hard  and  fast  rule  can  be  laid  down  for 
their  construction. 

Making  a  Good  Belt-Improvement  in  Methods  of 
Currying  and  Tanning 

The  best  leather  was  at  one  time  supposed  to  be  cut  from 
directly  over  the  back  of  the  animal,  but  very  careful  tests 
have  proved  that  the  strongest  leather  is  not  there,  nor  toward 
the  butt  end  of  the  hide,  but  just  back  of  the  shoulder 
and  about  one-third  of  the  distance  from  the  backbone  to  the 
belly. 

Again  the  old  ways  of  currying  and  tanning  have  given  way 
to  improved  scientific  methods  which  were  scoffed  at  and  con- 
demned in  their  infancy  as  innovations  and  fakes.  Our  grand- 
fathers did  not  know  how  strong  their  tanning  liquors  were; 
they  guessed  at  the  amounts  of  materials  used,  applied 
the  greases  to  the  outside  of  the  leather,  and  got  but  little  into 
the  center  fibers.  To-day  we  have  our  laboratories  and  appli- 
ances, which  insure   vastly  more  uniform  results   than  were 


then  obtained.  Then  "pure  oak  tanned  leather"  was  consid- 
ered the  only  stock  from  which  to  make  the  "best  belts,"  but 
now  there  are  belts  which  have  never  seen  "pure  oak  bark"  or 
any  "oak  bark"  at  all,  which  command  highest  prices.  Thus 
it  is  evident  that  it  is  not  alone  a  question  of  rule-of-thumb 
tannage,  of  currying,  or  of  the  length  of  pieces,  but  one  of  the 
use  of  brains — the  employment  of  the  best  talent  and  ma- 
chinery in  all  the  processes  of  the  work  combined  with  the 
strictest  supervision. 

What  Constitutes  a  Good  Belt 

It  naturally  will  be  asked  what  then  constitutes  a  good  belt 
and  how  the  buyer  is  to  compare  values  without  specifications. 
Replying  to  the  first  part  of  this  question  and  granting  that 
good  leather  is  provided  (which  by  the  way  may  or  may  not 
be  oak  tanned),  uniformity  of  material  is  of  the  first  im- 
portance. By  the  term  uniformity  we  do  not  mean  exact  uni- 
formity of  thickness,  but  uniformity  of  working  eflBciency; 
t.  e.,  a  belt  In  which  all  the  pieces  rigidly  class  in  the  same 
grade,  not  one  piece  of  first  grade  and  perhaps  the  next  piece 
to  it  of  third,  as  is  not  infrequently  the  case.  A  belt  composed 
of  ten  pieces  of  leather  may  have  in  it  one  piece  of  poor  stock 
which  will  put  the  whole  belt  out  of  commission.  The  deter- 
mination of  a  belt's  working  efiBciency  requires  expert  knowl- 
edge. Mere  piping  or  wrinkling  of  the  grain  or  hair  side  of 
the  leather  is  not  necessarily  a  serious  matter,  as  some  hides 
will  pipe  comparatively  near  the  backbone  while  others  main- 
tain their  solidity  almost  to  the  flank. 

Probably  the  next  most  important  thing  to  the  user  is  a 
thoroughly  stretched  belt,  one  that  does  not  have  to  be  taken 
up  every  few  days. 

How  a  Buyer  Can  Determine  Cooperative  Values  of  Belts 
As  to  how  a  buyer  can  determine  comparative  values  of 
different  makes,  this  cannot  certainly  be  decided  by  weight, 
thickness  or  length  of  pieces.  "The  proof  of  the  pudding  is 
in  the  eating,"  and  the  proof  of  leather  belting  is  in  the  result 
obtained  from  its  use.  It  does  not  take  an  expert  to  tell 
which  is  cheaper,  a  belt  that  costs  $50  and  lasts  six  years 
and  stretches  but  little,  or  one  which  costs  $45,  lasts  four 
years  and  stretches  much.  To  determine  what  makes  of  belt- 
ing to  use,  keep  a  record  of  the  service  of  each  belt  and  It 
will  not  take  long  to  determine  which  is  the  cheapest.  The  re- 
sults obtained  will  very  likely  surprise  the  average  belt  user. 

•  •  • 

RECORD  HEAT  FOR  A  SMALL  CUPOLA 

The  following  is  the  record  kept  of  a  heat  which  was  taken 
for  a  small  cupola  36  Inches  in  diameter  in  the  works  of  E. 
Leonard  &  Sons,  London,  Ontario,  Canada.  Coke  was  used  as 
a  fuel,  and  the  composition  was  agricultural  scrap,  broken 
small  and  mixed  with  40  per  cent  pig  iron,  each  pig  being 
broken  into  four  pieces.  The  blast  engine  was  9  inches  cyl- 
inder diameter  by  8-inch  stroke,  working  at  120  pounds  steam 
pressure  with  atmospheric  exhaust  and  making  290  revolutions 
per  minute.  The  fan  was  a  No.  5  Sturtevant,  making  about 
3500  revolutions  per  minute.  The  piston  pressure  as  noted 
on  the  water  gage  was  16  ounces  per  square  inch,  but  the 
pressure  occasionally  dropped  to  12  ounces.  The  pressure  was 
on  for  3  hours  35  minutes,  and  the  amount  of  metal  poured 
was  45,000  pounds.  One  large  casting  was  made  of  about 
41,000  pounds  and  the  balance  of  4000  pounds  was  made  into 
small  castings.  The  fan  belt  was  shortened  about  2  inches 
each  time  the  cupola  was  tapped,  and  15  pounds  of  rosin  was 
used  on  the  belt  during  the  heat.  C.  Caeiss 

London,  Ontario. 

*  •     * 

A  SOFT  SNAP 

"Say,  Bill,  I've  got  a  fine  job  now  in  the  oflSce  of  the  Lallapa- 
loosa;  we  don't  have  your  cast  iron  rules  and  regulations.  We 
can  go  to  lunch  when  we  feel  like  it — none  of  that  foolish  stuff 
with  our  Old  Man  about  staying  in  till  12  and  getting  back 
at  1." 

"That's  fine,  but  do  you  mean  to  say  that  anyone  can  go  and 
come  when  he  feels  like  it?" 

"Sure,  Bill.  Oh,  of  course,  we  have  to  punch  a  time  clock, 
but  every  one  there  has  to  do  that!" 
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DONKIN'S  DIVIDING  ENGINE-EARLY 
MACHINE  TOOLS* 

By  W.  8.  DAVENPOKTI 

There  Is  an  old  and  well-known  saying,  'The  Ancients  stole 
many  of  our  best  Ideas,"  and  many  an  inventor  after  working 
liard  and  long  on  some  device  which  he  considered  original 
and  valuable,  has  found  to  his  sorrow  that  someone  else, 
months,  years,  or  centuries  before  had  conceived  the  same  idea 
and  carried  it  out  with  more  or  less  success. 

Kecently,  whjle  on  a  Transatlantic  voyage,  our  ship  re- 
ceived a  wireless  telegraph  message  from  a  disabled  sister 
ship  of  the  same  line,  and  sailed  back  over  her  course  150 
miles,  found  the  vessel,  and  towed  her  safely  into  port. 
Naturally  our  conversation  turned  to  the  wonders  of  wireless 


the  pitch  of  a  liad-scrow.  ll  has  been  thought  by  most  of 
those  acquainted  with  this  device,  that  it  was  a  comparatively 
recent  Invention,  but  it  is  not  so.  Jn  the  science  department 
of  the  South  Kensington  Museum  In  London  Is  a  very  fine 
machine,  constructed  in  1826,  with  the  principle  carried  out  In 
an  admirable  manner.  It  is  known  as  Donkin's  dividing  en- 
gine, and  is  illustrated  In  Fig.  1  at  A.  The  illustration  shows 
the  machine  lltted  to  cut  an  accurate  screw,  but  it  was  also 
used  for  graduating  accurate  scales,  from  which  the  above 
name  was  taken.  I-^ven  at  that  date,  the  princlpUi  was  old,  but 
Mr.  Uonkin  carried  it  out  to  a  highly  perfected  state. 

The  lead-screw  of  the  machine  is  between  the  two  guides  for 
the  carriage,  and  is  revolved  by  the  large  gear  shown  on  the 
right-hand  end.  The  nut,  instead  of  being  rigialy  attached  to 
the  carriage,  as  is  the  usual  practice,  is  fitted  closely  between 


Pig,  1.     Donkin's  Dividing  Engine  and  Accurate  Screw  Cutting  Lathe 

telegraphy,  when  a  worthy  Scotchman,  now  a  professor  in  a 
Canadian  university,  stated  that  messages  had  been  sent  by 
electricity  from  one  mountain  to  another  in  Scotland  without 
■wires  a  hundred  years  ago,  more  or  less,  but  the  people  be- 
lieved it  to  be  witchcraft,  so  the  inventor  and  discoverer  was 
obliged  to  drop  the  work.  We  cannot  vouch  for  the  accuracy  of 
this  statement,  but  it  illustrates  the  old  adage. 

Tlicre  is,  however,  an  authentic  Illustration  of  this  saying, 
■which  we  recently  saw,  that  will  be  interesting  to  the  readers 
of  Machinery,  no  doubt,  and  that  Is  a  device  for  correcting 


•  Tor   provlous   articli's 

CIIIXERY.    So|lti'lnl)('r.    I'.lll!! 

Tools,"  by  Jo.scjili    Hoini'i- 
t  .\d(lr<'ss  ;      I»nvt'ii[M)il 
ford,  Mass. 


piilillalic'd    on    cni-lv    machine   tools,    see 

■Clmptcrs  In  tlii'  Kaily  History  of  Maclilno 
Mnd  nrtlcli'S  tliiTc  roforrcd  to. 
.Miiclilno   'i'ool    Co.,   90    Sixth    St.,   New    Ilod- 


A  Corapensating  Device  is  pi-ovided  for  Correctingr  Local   Inaccuracies  of  Lead-screSv 

bosses  so  there  is  no  looseness  longitudinally,  but  it  is  free  to 
rotate  slightly  with  the  screw  or  In  the  opposite  direction.  It 
is  obvious  that  if  the  nut  rotates  with  the  screw  a  fraction  of 
a  turn,  the  carriage  will  travel  less  than  the  lead  of  the  screw, 
and  If  the  nut  is  rotated  In  the  opposite  directicm,  the  carriage 
will  move  a  proportionally  greater  distance  than  the  lead.  To 
malie  the  compensating  rotation  of  the  nut  just  the  desired 
amount  to  correct  the  inaccuracies  of  the  original  screw,  the 
nut  has  an  arm  fifty  times  ae  long  as  the  radius  of  the  screw. 
This  long  arm  has  a  knob  on  one  side  which  is  held,  by  a  suit- 
able spring,  in  contact  with  a  series  of  adjustable  blocks  half  an 
inch  wide,  each  block  having  its  own  adjusting  and  clamping 
screws.     These  blocks  can  be  seen  with   their  screws,  below 
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the  lead-screw.  The  lead-screw  is  24  inches  long,  so  there  are 
48  adjustable  blocks.  After  the  inaccuracies  of  the  screw  were 
found,  the  blocks  were  adjusted  up  or  down  as  necessary,  till 
the  movement  was  uniform  throughout  the  whole  length.  The 
corners  of  the  blocks  were  rounded  off,  so  the  knob  would 
ride  easily  over  them. 

At  A  in  the  illustration  Fig.  1  the  machine  is  shown  from 
the  back  side,  as  this  view  best  illustrates  the  principle  of  the 
compensating  arrangement.  The  small  view  B  shows  the  grad- 
uating device  and  two  microscopes  mounted  on  a  table,  and  all 
supported  by  a  post  In  a  bracket.  This  device  was  placed  on 
the  front  of  the  machine,  and  used  in  finding  the  errors  of  the 
original  screws,  testing  the  lead-screw  until  it  was  correct. 
The  testing  was  accomplished  by  graduating  very  fine  lines 
on  a  polished  strip  of  brass — first  24  inches  apart,  then  bi- 
sected, then  both  these  divisions  bisected,  and  so  on  till  there 
were  24  lines,  the  microscopes  being  used  to  compare  the 
divisions,  and  finally,  after  repeated  adjustments  of  the  blocks, 
the  nut  with  the  long  arm  traveling  on  the  blocks  moved  the 
carriage  uniformly  the  whole  length  so  graduations  could  be 
made  perfectly  uniform.  The  second  small  view  C  shows  the 
ratchet  wheel  with  500  teeth  which  was  geared  to  the  lead- 
screw  when  the  machine  was  used  for  graduating. 

In  the  illustration,  the  machine  is  shown  arranged  to  thread 
the  screw  at  the  top,  which  is  36  inches  long,  necessitating 
two  settings  of  the  carriage  with  relation  to  the  work;  the 
tool  carriage  is  attached  to  the  nut  carriage  by  the  clamps 
on  the  rod.  The  lead-screw  is  of  very  fine  pitch,  being  50 
threads  to  the  inch.  In  threading,  the  screws  were  both 
turned  by  the  crank  shown  at  the  top  of  the  machine. 

So  far  as  known,  this  was  the  first  accurate  dividing  engine 
made,  and  the  first  really  accurate  screws  were  cut  on  this 
machine.  The  principle,  however,  was  old  at  that  time,  as  it 
had  been  used  in  a  crude  way  by  Maudslay,  who'  made  a  cor- 
rection of  1/16  of  an  inch  in  7  feet  by  an  inclined  guide  for 
the  nut,  but  did  not  correct  the  local  inaccuracies. 

In  the  same  department  is  the  original  Maudslay  engine 
lathe,  made  late  in  the  eighteenth  century,  and  a  notice  in  the 
case  with  it  states  that  this  is  the  first  lathe  ever  made  with 
a  self-acting  tool  carriage  and  a  lead-screw  for  use  in 
threading  other  screws.  [See  illustration  of  this  lathe  in 
M.\CHiNEi!v,  September,  1909,  page  1,  engineering  edition.  I 
Previous  to  the  building  of  this  lathe,  slide  rests  had  been 
used  which  could  turn  short  lengths  only,  and  screws  were 
cut  only  with  dies  or  toothed  chasers  in  hand  tools,  which 
at  best  would  produce  only  inaccurate  leads.  The  head-  and 
foot-stocks  are  attached  to  only  one  of  the  inverted  V's,  but 
the  carriage  slides  on  both,  and  has  a  cross-slide  with  a  grad- 
uated collar  on  its  feed-screw.  This  is  an  illustration  of  the 
original  conception's  being  correct,  although  not  copied  on  the 
thousands  of  lathes  built  during  the  greater  part  of  a  century. 
It  has  been  provided,  however,  on  the  best  class  of  tools  during 
the  last  twenty-five  years.  Provision  is  made  in  the  tool-post 
for  three  tools,  but  probably  not  for  roughing  and  finishing 
tools.  Doubtless  two  were  used  as  supports  for  slender  work, 
and  one  for  the  cutting  tool.  The  shape  of  the  cross-section 
of  the  Inverted  V's  has  been  closely  followed  in  American 
practice.  The  dovetailed  fit  of  the  cross-slide  at  the  start, 
seems  to  have  differed  but  little  from  our  present  practice. 

It  seems  that  in  making  screws,  Maudslay  had  tried  many 
devices  before  he  succeeded  in  making  one  good  enough  for 
this  lathe.  He  first  tried  to  wind  a  metal  wire  or  tape  around 
a  bar,  but  could  not  get  as  even  pitch  as  desired.  He  then 
constructed  a  machine,  also  exhibited,  which  he  made  about 
the  year  1800,  in  which  round  bars  of  hard  or  soft  wood  or 
metal  were  rotated  in  a  long  hole,  and  a  chisel  or  cutting  tool 
set  at  an  angle  and  held  by  a  graduated  device,  cut  into  the 
work  at  an  angle  and  caused  the  work  to  travel  longitudinally 
as  it  was  rotated,  the  lead  produced  being  controlled  by 
the  Inclination  in  the  cutting  tool.  [For  illustration  see 
Machinery,  November,  1909,  page  189,  engineering  edition.  1 
The  best  of  these  were  taken  as  lead-screws  and  from  one  of 
these  the  screw  was  made  which  is  now  in  the  lathe.  Think 
of  the  struggles  these  pioneers  had  to  originate  the  methods 
snd  first  tools,  making  our  present  machines  possible. 

Near  by  is  a  "planing  machine"  made  by  Richard  Roberts  in 
K17  and  said  to  be  the  first  machine  made  for  planing  metal. 


[For  illustration  see  M.\cih.\erv,  October.  1909,  page  91,  engi- 
neering edition.]  It  is  evident  from  the  marks  of  chipping 
chisel  and  file  that  this  was  made  without  other  tools  than 
these.  At  this  early  date,  the  correct  principle  of  grinding  a 
slide  was  used,  one  side  being  a  V  (long  and  narrow),  and 
the  other  a  flat  surface. 

The  table  has  bolt  holes  for  securing  the  work.  The  cross- 
rail  is  supported  by  a  standard  each  side  of  the  bed  with 
screws  for  adjusting  for  height,  and  has  a  screw  for  feeding 


Fig,   2.     Pole  Lathe  in  South    Kensington    Musenni,    tlir    uldesr  Foini   ■>(    I.attie 
Knovm.    This  Lathe  was  in  Active  Use  until  about  35  years  ago 

the  tool  across  the  work.  The  tool  is  held  in  a  hinged  clapper 
arranged  to  lift  on  the  return  stroke,  and  a  screw  is  pro- 
vided for  feeding  the  tool  down  to  the  work,  whiich  also  can 
be  adjusted  to  feed  at  an  angle.  With  the  exception  of  the 
traversing  of  the  table,  which  is  done  by  hand  and  chain,  and 
the  absence  of  automatic  feed,  the  metal  planer  seems  to 
have  come  into  existence  in  a  remarkably  perfect  form.* 

Going  still  further  back,  Fig.  2  illustrates  a  "pole  lathe" 
which  is  the  earliest  form  of  lathe  made.  This  particular 
lathe  was  made  in  about  1800  by  Thos.  Nokes  &  Sons,  and 
was  in  use  as  late  as  1879  by  them  for  turning  parts  of  stop- 
cocks, etc.  The  work  does  not  revolve  continuously  in  one 
direction,  but  oscillates  in  each  direction  perhaps  a  dozen 
revolutions  each  way.  The  strap  connected  with  the  treadle 
is  wrapped  around  the  wooden  arbor  of  the  lathe  and  leads 
up  to  the  spring  pole.  As  the  operator  pushes  the  treadle 
down  with  his  foot,  the  work  rotates  forward  and  the  cutting 
is  done;  the  hand  tool  is  then  drawn  away  from  the  work 
and  the  spring  pole  draws  the  treadle  up  again,  the  spindle, 
of  course,  rotating  backwards.  This  seems  very  slow  and 
crude,  but  is  in  daily  use  in  many  small  shops  on  the  shores 
of  Lake  Como,  where  fancy  novelties  are  made  of  olive  wood 
to  sell  to  the  many  tourists  who  flock  there  every  year. 

Compare  this  very  crude  lathe  of  1800  and  the  beautifully 
wrought  Donkin's  dividing  engine,  and  it  Is  obvious  that 
great  strides  were  made  in  the  early  part  of  the  last  century, 
and  that  the  improvements  made  then  were  even  more  mar- 
velous, relatively,  than  those  of  which  we  are  wont  to  boast 
of  at  present.  Maudslay,  Donkin  and  others  had  the  field  all 
to  themselves,  it  is  true,  but  they  were  men  of  great  minds 
and  made  great  improvements,  laying  the  foundation  for  our 
present  progress  and  prosperity. 


'  Comparatively  little  is  known  of  the  cai-l.v  development  of  metal 
planers  and  of  tbe  various  schemes  tried  for  producing  planed  sur- 
faces be.Tond  that  manv  inventois  worked  on  the  problem  with  indiffer- 
ent success.  Most  of  them  worked  secretly  and  what  they  individually 
accomplished  is  for  the  most  part  unknown.  See  "Industrial  Biog- 
raphy," by  Samuel  Smiles. — Editob. 
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NEW  FACTORY  OP  THE  FRANK  MOSSBBRG  CO. 

lly  OHK8TEK  L.  l.UCAS 

The  location  of  tln>  Frank  Mossberg  Co.'s  now  factory  at 
Attloboro,  Mass.,  is  ideal.  Directly  on  tho  main  line  of  the 
New  York.  New  Haven  &  Hartford  Railroad  and  but  a  short 
distance  from  the  station  at  Attleboro.  the  two-story  brick 
factory  is  situated  on  high,  level  ground.  Apart  from  the  fac- 
tory district  proiier,  the  light  and  surroundings  of  the  build- 
ing are  superior  and  the  view  of  green  tields  fi-oni  its  win- 
dows is  a  refreshing  change  from  the  outlook  upon  the  cinder 
yards  and  busy  streets  that  the  average  factory  windows 
afford. 

The  building  itself  faces  the  east.  This  position  was  neces- 
sary on  account  of  the  north  and  south  direction  of  the  rail- 
road. It  being  impracticable  to  employ  the  usual  type  of  mill 
construction  with  saw-tooth  roof,  a  roof  with  the  saw-teeth 
lilaced  lengthwise  of  the  building  was  used  so  as  to  supply 
the  best  light. 

At  the  front  end  of  the  building  and  on  the  second  floor  are 
the  business  offices,  the  private  offices  for  the  officials  of  the 
company  and  the 
drafting-room.  These 
various  offices  are 
linished  in  Flemish 
oak  and  are  of  ample 
size  for  the  purposes 
intended.  Fig.  2 
shows  the  general 
appearance  of  one  of 
the  offices. 

On  the  south  side 
of  the  second  floor 
is  the  toolroom. 
Here  the  dies  and 
tools  for  the  fac- 
tory work  are  turn- 
ed o'lt.  The  punch 
and  die  shown  in 
Fig.  4  are  fair 
specimens  of  the 
tool        work.  The 

remainder  of  the 
floor  is  given  up 
to       light       machine 


Fig,  1.     Factory  of  the  Frank  Mossberg  Co..  Attleboro,  Mass. 


illustrates     the     well^ighted     condition     of     the     rooms,     and 
throughout  the  factory  the  same  good  lighting  Is  iioticeahle. 

The  polishing  ami  plating  departments  and  also  the  harden- 
ing department  are  located  in  the  building  at  the  right  of  the 
nuiln  factory  as  it  apijcars  in  Fig.  1.  The  plating  loom  is 
shown  in  Fig.  5.  The  arrangement  of  the  tanks  and  various 
baths  is  most  eonveuieul.  The  wiring  of  the  work  is  all  done  at 
the  corner  of  the  I'oom  where  the  work  enters  from  the  fac- 
tory. At  the  center  of  the  room  are  the  various  dips,  pfjtash 
and  hot  water  tanks  and  the  cleaning  benches.  On  both  sides 
of  the  room  are  the  nickel  solutions,  easy  of  access  from  the 
central  row  of  cleaning  tanks  and  dips. 

The  current  for  the  plating  tanks  is  furnished  by  two  di- 
rect-connected dynamos,  one  of  1500  ampere  capacity  and  one 
of  500  atiipere  capacity.  In  order  to  avoid  the  expense  that 
would  be  necessary  for  wiring  the  smaller  work,  a  rotary 
plater  has  been  installed  that  effectually  cares  for  this  item. 
Instead  of  the  usual  boxes  of  sawdust  for  drying  the  parts,  this 
company  places  the  plated  work  in  a  large  basket  and  foices 
a  strong  current  of  hot  air  through  them,  a  method  that 
is   both   quicker   and   cleaner.     The   cleaning   of    much   of    the 

work  is  done  in  a 
tank  with  a  si)ecial 
solution.  The  process 
employed  is  just  the 
reverse  of  the  nickel 
plat  ing  operations, 
f  or  the  c  u  r  r  e  n  t 
passes  through  the 
solution  in  the  oppo- 
site direction  from 
the  one  taken  while 
plating,  and  this  pro- 
cess removes  the 
grease  and  dirt  rap- 
idly. 

The  polishing  de- 
partment, in  which 
from  50  to  75  men 
are  employed  is  kept 
exceptionally  clean 
by  means  of  a  pow- 
erful exhaust  fan 
driven  by  a  direct- 
c  o  n  n  e  eted    electric 


Fig.  2      Inteiior  of  one  of  the  OtHces 

work,  screw  machines,  shai)ers  and  lathes,  milling  ma- 
chines and  the  like.  At  one  part  of  this  floor  is  maintained 
an  apprentice  department  where  the  boys  are  started  at  their 
trade.  r,y  l<ieping  the  younger  apprentices  on  these  ma- 
chines until  they  are  accustomed  to  the  proper  use  of  ma- 
chine tools,  the  machines  in  the  toolroom  are  saved  much 
abuse.  The  view  of  the  screw  machine  deiiartment.  Fig.  3, 
•  Address  :     4  Ualley  .\vo.,  Kast  Saiigus,  Miis.s. 
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Fig.  3.     Scre^v  Machine  Department 

motor.  Friction  is  eliminated  as  far  as  possible  by  the  use  of 
ball  bearings  mounted  on  the  main  shaft,  and  each  shaft 
length  is  driven  by  an  independent  motor.  A  great  deal  of  the 
brass  goods  manufactured  receives  a  high  polish  and  conse- 
quently must  be  lacquered  to  protect  the  finish.  Instead  of 
applying  the  lacquer  with  a  brush  or  dipping  the  articles  in 
tho  lacquer,  a  spraying  process  is  used.  Compressed  air  is 
forced   through   the   lacquer  tank  and   by   means  of  a   nn/.zle 
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from  this  tank  the  lacquer  is  sprayed  oifto  the  work,  a  better 
result  being  obtained  in  this  way  than  by  dipping — the  pro- 
cess is  also  quicker  than  brushing. 

The  hardening  room  is  well  equipped  with  furnaces,  most 
of  which  are  operated  by  crude  oil.  The  problem  of  storing 
the  oil  supply  has  been  taken  care  of  by   means  of  a  large 


Fig.  4.    Broaching  Tools  for  Gear  Teeth 

underground  oil  tank  that  is  placed  under  the  car  tracks  out- 
side of  the  building  so  that  the  oil  cars  may  "^e  quickly 
emptied;  at  the  same  time  the  oil  is  not  exposed  to  fire 
risks.  As  required,  the  oil  is  pumped  into  the  factory  and 
fed  to  the  furnaces.  The  hardening  furnaces  are  equipped 
with  recording  pyrometers  that  enable  the  hardeners  to  put 
the  work  through  at  the  proper  heat  and,  of  course,  the  re- 
sults are  uniform.  In  addition  to  the  crude  oil  burning 
system  used  for  the  larger  furnaces,  a  gas  piant  is  installed- 
for  making  gas  from  gasoline.  This  gas  is  made  with  the 
proper  proportion  of  air  and  is  piped  to  the  different  depart- 
ments where  it  is  to  be  used. 

At  the  rear  of  the  building,  on  the  second  floor,  are  the  in- 
specting, packing  and  shipping  departments.     The  wrenches. 


Fig    5.     Nickel  Plating  Department 

bells  and  other  specialties  pass  through  these  deparfments 
successively  to  their  final  dfestination  on  the  freight  cars  in 
the  yard. 

The  lower  floor  of  the  factory  is  given  over  entirely  to 
punch-press  work.  Fig.  6  shows  a  section  of  the  department 
that  is  used  for  heavy  press  work.  The  press  shown  in  the 
illustration  is  powerfully  geared  and  the  heavy  frame  is  sup- 
plemented by  four  three-inch  steel  rods  that  strengthen  it 
beyond  danger  of  breaking.  The  press  is  motor-driven  and 
is  shown  set  up  for  piercing  the  sides  of  large  wire  reels. 
These  reels  are  made  in  a  large  variety  of  sizes,  from  2  to  72 
inches  diameter,  and  are  for  holding  wire  of  all  kinds  as  sent 
out  by  the  wire  manufacturers.  A  group  of  these  spools  may 
be  seen  in  Fig.  7,  the  large  spool  being  made  of  iron  and  the 
smaller  ones  of  brass. 


Wrenches,  both  adjustable  and  socket,  form  a  considerable 
part  of  the  firm's  output.  The  group  shown  in  Fig.  8  illus- 
trates a  few  of  the  75  styles  and  sizes  of  the  adjustable 
wrenches  and  most  of  the  styles  of  socket  wrenches.  At  the 
center  is  shown  a  socket  wrench  complete,  applied  to  a  pipe 
joint.  Mounted  on  the  board  shown  in  Fig.  9,  is  a  set  of 
shells  that  illustrates  the  evolution  of  a  socket  wrench  from 
the  round  blank  to  the  finished  wrench.  After  blanking,  the 
piece  receives  eight  draws,  each  drawing  the  shell  a  little 
deeper  and  narrower.  After  the  eighth  draw,  the  process  is 
divided  into  two  groups,  one  for  the  wrench  for  hexagon,  and 
one  for  the  wrench  for  square-head  nuts.  From  this  dividing 
point,  in  the  case  of  either  style  of  wrench,  the  first  two  or 
three  operations  are  to  draw  out  the  narrow  part  of  the  shell 
and  the  final  two  operations  are  the  shaping  of  the  hexagon 
and  square  sections.  These  latter  operations  are  done  in  the 
drop  press  by  placing  within  the  shell  a  mandrel  of  the  cor- 
rect shape  and  then  striking  the  shell  sideways  between  dies 
that  give  it  the  finished  shape.  The  other  pieces  in  this  illus- 
tration are  specimens  of  the  drawn  work  done  in  the  Moss- 
berg  factory. 

The  adjustable   wrenchfs   for   bicycle,  automobile   and  gen- 


Fig.  6.    Heavy  Press  Work  Department 

eral  use  are  made  in  larger  quantities  than  the  socket 
wrenches  and  consequently  there  are  more  interesting  opera- 
tions employed  in  their  making.  One  of  these  operations  is 
the  broaching  of  the  wrench  teeth,  which  is  done  in  a  punch 
press  as  shown  in  Fig.  12.  As  the  position  of  the  press  did 
not  admit  of  taking  a  detail  photograph,  a  set  of  broaching 


7      \\  lit-  .Spools  and  other  Drawn  Work 

tools  was  photographed  showing  the  construction  of  the 
punch  and  die,  which,  although  not  for  wrench  work,  illus- 
trates the   principle  of  the  broaching  dies.     In  this  illustra- 
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tiou,   Fig.   4,   the  dlo   consists,   primarily,   of   four    pieces  set 
into  a  cast-iron  bolster.    The  pieces  at  the  top,  bottom  and 


■while   bi'iiig   broached.     The   broaching  punch   Is  built   up  of 
casehardenod    machine   steel   sides.     The   side   that   does   the 
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Fig.  8.    Various  Stj'les  of  Socket  and  Ad.lustable  Wrenches  Fig,  9.    Evolution  of  a  Socket  Wrench 

right-hand  side  of  the   rectangular  opening,  are  of  machine      actual  broaching  is  of  high-speed  steel  and  consists  of  a  num- 
steel,  casehardened  1/16  inch  deep,  and  the  left-hand  section       ber  of  steps  as  in  the  ordinary  broach.     As  may  be  seen,  the 


Fig    lO      Component  Parts  of  a  Wrench  Fig.  11.    Threading  the  Stock  for  Wrench  Nuts 

is  of  high-speed  steel  and  is  the  broaching  die  proper.    These  .   steps  at  the  bottom  do  but  little  cutting  and  hence  are  closely 
four  pieces  are  each  a  driving  fit  in  the  bolster  and  are  dow-      spaced.     Each   successive   step   removes  a  little  more  of   the 
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Pig.  12.     Broaching  Wrench  Teeth  Fig    13      Making  Aiitomoblle  Hub  Flanges  Flit    14. 

eled  and  screwed  in  place.     On  the  top  of  the  die  section  are       stock,  except  the  last  three  or  four  steps,  which  do  little  more 
screwed   the  hardened   locating  gages  that  confine  the  blank       than  to  smooth  the  surface  and  size  the  teeth.     As  the  sides 
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of  the  punch  fit  the  opening  in  the  die  closely,  the  broaching 
teeth  are  kept  perfectly  aligned  and  there  can  be  no  springing 
away  of  the  punch.  By  the  use  of  this  type  of  die,  all  the 
advantages  of  the  sub-press  are  gained  at  about  one-third  the 
cost.  The  Mossberg  people  have  made  a  special  study  of 
broaching  problems  and  some"  of  the  work  done  on  wrenches, 
typewriter,  clock  and  adding  machine  parts,  is  indeed  credit- 
able. The  inclining  of  the  broaching  die  in  Fig.  12  is,  of 
course,  to  give  the  proper  pitch  to  the  wrench  teeth  and  inci- 
dentally enables  the  broaching  to  be  more  easily  done. 

Electric  lighting  for  presses  and  other  tools  where  the  light 
must  be  at  close  quarters,  is  taken  care  of  by  fixtures  like 
that  at  the  left  of  the  press  in  the  illustration.  The  general 
lighting  of  the  shop  is  by  tungsten  lamps  of  the  250-ampere 
size.  These  lights  with  shades  are  suspended  from  the  ceil- 
ing by  means  of  spring  fixtures. 

After  the  teeth  are  broached,  the  company's  name,  the  size 
and  trade  name  of  the  wrench,  are  stamped  upon  the  shank. 
As  this  is  a  simple  punch-press  job,  no  further  description  is 
necessary.  The  stamping  operation  completes  this  part  of 
the  wrench  and  it  is  now  ready  for  the  polishing  and  plating 
department.     The  sliding  jaw  is  first  punched  out  as  a  flat 


Fig.  15.    Endless  Belt  Peed  for  Press  "W^ork 

punching  and  then  bent  to  shape.  Fig.  10  shows  this  and 
the  other  parts  that  compose  the  wrench. 

Making  the  wrench  nuts  is  an  interesting  series  of  opera- 
tions. Fig.  11  shows  the  machines  used  in  the  nut  depart- 
ment. The  two  machines  in  the  foreground  thread  the  stock 
automatically.  All  they  require  is  the  putting  in  of  fresh  bars, 
after  which  they  literally  eat  it  up  at  the  rate  of  about  two 
feet  a  minute,  the  speed  varying  with  the  size  of  the  stock. 
A  feature  of  the  machine  is  the  construction  of  the  feed  rolls 
that  advance  the  bars.  These  rolls  are  grooved  lengthwise 
so  the  bars  cannot  turn  laterally  and  spoil  the  thread  or 
break  the  die.  After  the  bars  leave  the  threading  machines 
they  are  taken  to  the.  Acme  automatics  and  knurled  and  the 
center  hole  drilled.  Each  of  the  Acmes  turns  out  4000  pieces 
per  day  when  on  a  run  of  the  wrench  nuts. 

Drilling  the  solid  part  of -the  sliding  jaws  and  the  pin  upon 
which  the  nut  turns  come  next,  and  then  the  assembling.  The 
latter  operation  is  done  upon  riveting  machines  and  the  slid- 
ing jaw  is  then  ready  for  grinding,  polishing  and  plating. 
While  the  polishing  and  grinding  department  is  a  large  one. 


there  is  little  of  mechanical  interest  there.  Casehardening 
in  the  big  oil  furnaces  imparts  a  beautiful  dark  blue  color 
to  the  steel  as  well  as  hardening  it  to  a  depth  suflicient  to 
withstand  ordinary  wear.  Those  wrenches  that  ate  to  be 
highly  finished  go  to  the  polishing  and  plating  department 
for  a  coat  of  nickel.  Each  wrench  is  then  inspected,  wrapped 
and  sent  to  the  stock  room  as  one  of  the  7.5  varieties. 

While  wrenches  are  the  standard  production  of  this  factory. 


Fig.  16.    Details  of  Endless  Belt  Feed 

there  are  other  branches  of  work  done  that  are  of  more  than 
passing  interest.  Fig.  13  Is  a  striking  view  of  the  press- 
working  of  heavy  steel  which. Is  being  made  into  automobile 
wheel  hub  fianges.  The  material  is  ^2  inch  thick  and  the 
punching  is  8*4  inches  diameter  with  a  3-inch  hole,  the  stock 
being  drawn  to  a  depth  of  y-,  inch  at  the  center.  The  press 
tools  consist  of  a  compound  blanking  and  drawing  die.  The 
die  works  successfully  and  the  pile  of  punchings  at  .the  right 
or  the  press  in  Fig.  12  backs  up  this  statement. 

That  blessing  in  disguise,  the  "tattoo"  alarm  clock,  furnishes 
a  good  deal  of  press  work  for  this  factory  in  the  making  of 
the  gongs.  The  press  work  itself  is  comparatively  simple, 
consisting  of  compound  dies  for  blanking  and  drawing,  and 
dies  for  piercing  the  .  holes  and  stamping  the  lettering,  but 
the  endless-belt  style  of  feed  on  the  piercing  and  stamping 
operation  is  interesting.  At  the  front  and  rear  of  the  press 
are  two  pairs  of  sprocket  wheels   connected  by  chains.     Be- 


Fig.  17.    Punching  used  in  Textile  W'ork 

tween  these  two  chains  are  hinged  at  intervals,  thin  steel 
plates,  each  with  a  circular  opening,  large  enough  to  admit 
one  of  the  gongs  to  be  pierced.  At  the  front  of  the  press  the 
operator  places  the  blanks  in  the  openings  as  they  rise  with 
the  chain,  and  after  feeding  under  the  die  they  drop  out  of 
the  openings  of  their  own  weight  when  the  hinged  plates 
■flop"  over  by  gravity  at  the  rear  of  the  press.  In  the  photo- 
graph, Fig.  15,  some  of  the  hinged  plates  may  be  seen  under 
the  press  as  they  are  on  their  way  up  to  the  dies.     On  the 
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press  bPd  is  one  of  the  blanks  showlnK  the  pierced  holes.  Klg. 
16  shows  this  stylo  of  feed  In  detail,  and  It  should  be  applic- 
able to  many  other  press  jobs.  The  endless  chain  Is  operated 
by  a  crank  on  the  driving  shaft  of  the  press,  as  shown  In  the 
illustration  Klg.  ITi. 

It  was  necessary  to  locate  a  200p()iiiul  drop -press  on  the 
second  floor  of  the  factory  and  just  how  to  nioiint  it  in  the 
best  way  was  a  puzzling  question.  At  length  a  piece  of  8-lnch 
iron  pipe  was  set  up  from  the  ground  to  the  level  of  the  sec- 
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Fig.  18,     Arrangement  of  Tumbling  Boxes 

ond  floor.  A  cement  foundation  was  put  in  and  the  pipe 
Itself  filled  with  cement.  At  the  top  of  the  column  a  casting 
was  fitted,  whose  top  face  spread  out  to  fit  the  base  of  the 
press.  The  press  was  bolted  to  this  head  and  it  has  proved 
to  be  an  excellent  foundation.  The  press  and  base  casting 
are  shown  in  Pig.  14. 

Fig.  17  shows  two  thin  sheet-metal  bianlvs  that  are  used  in 
large  numbers  in  the  textile  industry.  They  are  made  of  both 
trass  and  steel,  0.010  inch  thick,  and  it  is  very  necessary 
that  the-y  be  straight  and  free  from  sharp  edges.  Difficulty 
was  experienced  in  getting  rid  of  the  sharp  edges  because 
ordinary  tumbling  methods  could  not  be  used  on  account  of 
bending  the  blanks.  To  overcome  this  difficulty  a  series  of 
tumbling  boxes  (Fig.  IS)  was  devised  that  made  the  opera- 
tion quick  and  successful.  These  boxes  are  four  inches 
square  and  four  feet  long  and  are  divided  into  partitions 
just  long  enough  to  take  a  handful  of  the  punchings  when 
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Fig.  10,     A  Header  Job  Done  in  a  Punch  Press 

they  are  ail  laid  the  same  way.  The  boxes  are  not  deep 
enough  to  allow  the  pieces  to  get  tangled  up  and,  in  fact,  they 
can  only  roil  over  and  over.  About  thirty  of  these  boxes  were 
set  up  and  belted  together  and  enclosed  in  a  little  room,  and 
the  tumbling  of  these  textile  pieces  was  well  taken  care  of. 

A  somewhat  unusual  piece  of  press  work  is  illustrated  in 
Fig.  19  and  while  it  is  really  a  job  for  a  header  it  was  ac- 
complished in  good  shape  in  a  heavy  press  similar  to  that 
shown  in  Fig.  6.  One  view  in  Fig.  19  shows  the  blank,  which 
is  soft  steel  Vi  inch  diameter  and  1  9/16  inch  long,  before  up- 
setting. The  other  view  shows  the  piece  after  upsetting;  the 
length  has  been  shortened  to  1  inch  and  a  ring  thrown  out  % 
inch  in  diameter  and  %  inch  wide.     Needless  to  say,  the  dies 


are  made  of  high-speed  steel,  Tlicy  last  for  about  10,000 
pieces  before  giving  out. 

Fig.  20  shows  the  Inti-rlor  of  one  of  the  many  wash  rooiiis 
which  are  at  different  locations  throughout  the  factory,  and 
they  are  e(iuipped  with  wash-bowls  of  a  n(!W  and  sanitary  de- 
sign. The  bowls  are  of  iron  with  porcelain  facing  and  each 
Is  entirely  separate  from  the  otheis  in  the  line.  They  are 
supi)oi-ted  by  two  pins  cast  integial  with  the  bowl  and  can  bi! 
lifted  from  the  rack  and  cleaned  easily.  Uy  the  use  of  this 
system,  each  man  is  assured  of  a  clean  bowl  of  water  for 
washing  up  without  having  to  race  for  the  wash-room  at  the 
sound  of  the  closing  whistle. 

Aside  from  such  conveniences  as  the  wash-room  just  de- 
scribed, the  Mossberg  Co.  does  many  things  to  make  its 
factory  conditions  congenial  to  the  men  and  by  so  doing  it 
is  able  to  get  skilled  employes  and  to  kee|>  them.  No  effort 
is  spared  to  insure  the  most  harmonious  feeling  through- 
out the  different  departments.  During  the  winter  months 
the  company  maintains  a  lunch  room  where  food  is  supplied 
at  cost  to  those  who  do  not  go  home  to  dinner  or  bring  their 
lunch.  They  have  a  base-ball  team,  and  a  mutual  benefit 
association;  the  foremen  have  meetings  each  month  to  talk 
over  the  shop  work  and  have  a  social  hour  together,  and  each 


of  the  Wash-rooms 


year  the  shop   outing   is   an   attractive  feature  that  includes 
them  all,  from  the  management  down  to  the  sweeper. 

The  officers  of  the  company  are:  Frank  Mossberg,  presi- 
dent and  general  manager;  Silas  Tuttle,  vice-president;  Wal- 
ter I.  Tuttle,  secretary  and  treasurer;  E.  L.  Ford,  superin- 
tendent, and  Conrad  Luttropp,  mechanical  engineer. 

*     *     * 
PERSISTENCY  NECESSARY  FOB  SUCCESS 

"The  best  laid  plans  of  mice  and  men  gang  aft  agley"  is 
true  of  the  affairs  of  the  great  as  well  as  of  the  mean  and 
obscure  as  the  proverb  really  means.  It  is  a  common  idea 
entertained  no  doubt  by  many  of  our  readers  that  successful 
men  meet  few  disappointments — that  practically  everything 
they  "back"  wins,  but  the  truth  is  they  meet  many  reverses 
that  the  world  never  hears  of.  The  faculty  that  makes  many 
if  not  most  men  successful  is  the  try-try-again  spirit.  Genius 
has  been  defined  as  unlimited  capacity  for  hard  work,  and  it  is 
largely  so. 

We  recently  heard  a  mechanical  engineer  of  international 
fame  say,  when  congratulated  on  the  rosy  prospects  of  his 
latest  invention:  "You  never  can  tell;  I've  been  disappointed 
so  many  times  with  things  that  worked  out  well  on  paper  but 
which  turned  out  rank  failures  when  put  to  practical  test  that 
1  never  feel  sure  of  success  until  it  is  sure." 


The  best  gas  engines,  says  Prof.  Franklin  in  an  article  on 
the  second  law  of  thermodynamics,  convert  about  30  per  cent 
of  the  heat  of  the  fuel  into  mechanical  work.  The  best  steam 
engines  convert  about  10  or  12  per  cent  of  the  heat  of  the  fuel 
into  mechanical  work.  The  ordinary  run  of  steam  engines, 
however,  convert  only  -1  or  '<  per  cent  of  the  heat  into 
work. 
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HOW  A  MACHINE  SHOP  SYSTEM  WAS 
IMPROVED    . 

By  M.  H.  ■WESTBROOK' 

My  friend  Bob  has  been  a  foreman  of  a  machine  shop  in 

C ,  a  neighboring  city,  for  a  few  years,  and  the  following 

is  part  of  a  letter  I  received  from  him  about  six  months  ago: 

Things  are  so  busy  at  the  shop  I  must  either  ask  for  a  few 
more  machines,  worlv  longer  hours  or  "go  after"  my  men 
harder.  Now,  while  I  am  sure  they  are  just  as  fast  a  bunch, 
if  not  faster,  than  the  average,  and  my  speeds  and  feeds  up 
to  the  limit  of  the  best  high-speed  steel,  I  feel  that  if  an 
entire  stranger  were  to  spend  a  few  days  in  the  shop  and 
give  me  his  candid  opinion  of  what  he  thought  should  be  done 
to  increase  the  output,  he  might  be  able  to  put  me  next  to 
things  that,  through  familiarity  with  them,  have  passed  un- 
noticed by  myself.  I  wish  you  would  try  and  come  over  and 
spend  a  week  with  me.  We  w-ill  have  a  good  time  in ,  the 
evenings  trying  my  new  Ford,  but  in  the  daytime  you  get 
busy  in  the  shop  and  don't  spare  my  feelings  in  the  least.  If 
you  see  room  for  improvement  just  tell  me  where.  Let  me 
know  when  to  expect  you. 

Yours  as  ever. 

Bob 

Now,  as  Bob  and  I  used  to  be  shopmates  together  and  as  he 
has  done  me  many  a  favor,  I  arranged  my  affairs  and  went 

over  to  C and  spent  a  week  in  his  shop.     Following  are 

the  conditions  as  they  appeared  to  me: 

Speeds  and  feeds. — The  speeds  and  feeds,  as  Bob  said, 
were  all  that  could  be  desired;  his  men  were  above  the  average 
in  ability  and  willingness,  and  his  machinery  the  best  and 
well  kept  up.  At  first  I  thought  that  conditions  were  O.  K. 
and  that  he  required  more  machinery  to  increase  his  output, 
but  I  was  soon  able  by  investigation  to  find  a  little  slackness 
here  and  there. 

Belts. — I  noticed  that  when  a  belt  broke  the  operator  of  the 
machine  had  to  repair  it  himself,  wire  lacing  being  kept  in 
the  toolroom  for  the  purpose.  This  resulted  in  a  general  run- 
down condition  of  the  belting  throughout.  Some  very  poor 
lacing  was  in  evidence  and  much  greater  time  was  spent 
lacing  than  should  have  been.  A  good  belt-man  can  lace 
a  four-inch  belt  with  wire  and  pliers  in  tour  minutes.  The 
average  stoppage  for  belt  repair  took  eleven  minutes.  I 
recommended  that  Bob  put  on  a  special  belt  man  whose  whole 
duty  would  be  to  repair  and  keep  all  the  belting  in  good  con- 
dition. I  also  recommended  that  every  noon  hour,  when  ma- 
chinery was  at  rest,  be  spent  in  examining  a  certain  section 
of  the  belting,  dressing  it  where  necessary  with  a  good  dress- 
ing made  by  a  reliable  belt  manufacturer  and  not  with  one  of 
the  many  forms  of  belt  dope  which  are  supposed  only  to  keep 
a  belt  from  slipping  off  the  pulley.  I  recommended  that  this 
man  be  paid  sufficient  to  insure  his  keeping  on  the  job,  and 
that  belt  literature  be  put  in  his  hands  occasionally,  and  that 
he  be  frequently  questioned  about  the  subject;  also  that  he 
be  fully  informed  on  the  value  of  the  material  in  his 
charge. 

High-speed  steel. — While  all  the  machines  were  using  high- 
speed steel,  no  high-speed  drills  were  in  use.  Now  my  own 
experience  with  drills  is  that  for  any  but  cored  work  we  can- 
not afford  to  use  common  twist  drills  even  If  supplied  free. 
I  advised  Bob  to  procure  a  Celtor  high-speed  twist  drill  for 
some  work  of  which  he  had  a  great  deal,  and  w-e  made  a 
demonstration,  with  the  following  results:  The  common 
twist  drill  drilling  1-inch  holes  in  steel  plate  1%  inch  thick, 
running  at  35  feet  peripheral  speed  per  minute,  feed  0.018 
inch  per  revolution,  required  grinding  about  every  ten  holes. 
The  high-speed  drill  running  at  90  feet  per  minute,  feed  0.025 
inch  per  revolution,  drilled  53  holes  before  requiring  grinding. 
On  reducing  the  feed  to  0.018  inch  per  revolution  several  hun- 
dred holes  were  drilled  without  grinding.  Bob  took  special 
interest  in  this  as  the  drill  work  was  always  behind  and  he 
had  been  sure  that  he  required  two  new  drilling  machines  up 
to  this  point. 

Drill  work  done  on  lathes. — I  also  found  many  jobs  being 
done  on  lathes  with  boring  bars  and  threading  tools  by  ma- 
chinists, at  34  cents  an  hour,  that  could  be  done  equally  well 
on  drilling  machines  by  the  use  of  special  cutters  and  taps  at 
a  much  less  cost  per  hour  in  wages  and  in  some  cases  in  one- 
half  the  time.     The  only  change  necessary  was  altering  the 
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patterns  so  that  instead  of  coring  the  holes  out  to  nearly  the 
proper  size  in  cast  iron,  the  cores  were  discarded  and 
the  castings  made  solid;  by  using  high-speed  drills  and  coun- 
terbores,  in  addition,  the  best  results  were  obtained.  I  have 
seen  this  weakness  in  many  places  I  visit,  real  good  drilling 
machine  jobs  being  done  on  lathes  and  boring  mills  for  no 
other  reason  than  that  the  casting  had  been  cored  out. 

2i on-productive  periods  of  machines. — I  noticed  that  when 
a  change  of  jobs  was  to  be  made  on  the  larger  machines,  bor- 
ing mills  and  planers  particularly,  much  time  was  lost,  owing 
to  the  machinist  doing  this  work  alone,  the  machine  standing 
idle  while  many  bolts  were  being  removed,  cuttings  pulled 
out  of  the  slots  and  swept  away,  and  work  set  up  and  clamped. 
The  work  is  progressing  only  when  the  chips  are  flying.  I 
advised  Bob  to  hire  a  few  machinists'  helpers  for  just  this 
w'ork,  men  trained  to  be  "Johnnie  on  the  spot"  when  machines 
w'ere  to  be  loaded  or  unloaded.  From  personal  experience  I 
know  this  is  a  paying  proposition. 

Tool-grinding. — This  was  being  done  by  the  machinists 
themselves.  Bob  stating  that  he  did  not  want  to  stir  up  any 
discontent  among  them  by  having,  as  he  termed  it,  "some  dub" 
do  the  grinding  for  good  machinists.  Now,  here  is  where  I 
expect  some  readers  will  say  Bob  was  wrong,  that  he  should 
have  put  in  a  tool  grinding  system  whether  the  men  liked  it 
or  not,  and  that  it  was  Bob  who  was  running  the  shop,  etc.  It 
must  be  borne  in  mind,  however,  that  the  business  was  paying 
well.  Bob's  employers  were  not  complaining  on  that  score 
but  were  pleased  with  the  results.  Having  surrounded  him- 
self with  a  number  of  excellent  mechanics  he  could  hardly  be 
blamed  for  not  wishing  to  create  any  discontent. 

Inasmuch  as  some  of  Bob's  men  on  special  work  had  their 
own  good  ideas  regarding  the  best  form  of  tools  to  use,  I  ad- 
vised that,  instead  of  adopting,  all  at  once,  one  of  the  various 
standard  tool  grinding  systems,  he  have  the  patternmaker 
make  wooden  samples  of  each  kind  of  tool  that  had  proved 
satisfactory,  number  them,  have  some  of  each  forged  and 
have  the  special  man  for  grinding  keep  them  on  hand  ready 
for  instant  exchange  when  necessary.  By  doing  this  gradually 
he  would  soon  have  his  system  installed  and  everybody  satis- 
fied. This  was  done  and  I  have  since  learned  that  in  less 
than  two  months  the  system  was  extended  to  cover  almost 
every  class  of  work  done  with  tools;  each  sample  was  num- 
bered and  a  framed  blueprint  in  the  grinding  department 
showed  just  what  each  tool  was  for.  The  men  all  liked 
it,  in  fact  a  good  many  took  credit  for  aiding  by  suggestions 
as  to  which  form  of  tool  was  the  best,  etc.,  and  for  having 
brought  this  system  into  its  present  condition.  Among  the 
men  themselves  one  tool  is  known  as  Bill's  tool  or  Jack's  tool. 
This  does  no  harm  to  the  system  and  lets  the  men  enjoy  what 
honor  they  can  extract  from  it.  Of  course,  I  expect  that  some 
reader  will  criticize  and  say  this  is  no  system  at  all,  but  at 
any  rate  it  was  a  decided  improvement,  as  the  output  has 
shown. 

Bad  castin-gs. — I  found  the  brass  department  handicapped 
owing  to  the  castings  having  so  much  coarse  sand  burned 
into  them  that  the  tools  were  not  standing  up  as  they  should. 
On  tracing  this  up  to  the  source,  after  much  inquiry  it  trans- 
pired that  the  purchasing  department  got  in  a  consignment 
of  molding  sand  entirely  unsuitable  for  the  work  and  not  at 
all  what  was  ordered.  The  brass  foundry  foreman  rather 
than  make  any  trouble  by  refusing  to  accept  it  on  account  of 
having  had  the  car  unloaded  before  he  discovered  it,  put  it 
into  use  with  the  foregoing  result.  It  was  found  that  this 
car  of  sand  was  purchased  20  per  cent  cheaper  than  the  kind 
ordered.  I  find  instances  similar  to  this  occurring  in  many 
establishments  to  the  detriment  of  the  output.  I  have  found 
also  that  high-speed  steel  is  not  the  most  suitable  for  brass 
work  but  prefer  a  good  grade  of  carbon  steel  having  a  special 
temper,  as  the  cutting  edge  will  last  longer.  Bob  took  note 
of  this  also. 

Although  Bob  was  not  able  to  advise  me  six  months  later 
that  he  had  doubled  his  output,  he  did  write  to  the  effect  that 
after  adopting  the  changes  suggested  with  a  few  others  all  of 
mere  detail,  he  had  kept  the  good  will  of  his  men  and  in- 
creased his  output  nine  per  cent  which  was  sufficient  to  take 
care  of  the  extra  work  without  working  overtime,  "going 
after"  his  men,  or  putting  in  new  machinery. 
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MAKING   OPEN-SIDE  PLANERS 

My    KTllAN   VlAl.I. 

Owing  to  the  limltoil  lUinaiuI  for  open-sUlo  planers,  that 
branch  of  the  machtno  tool  Industry  greatly  resembles  tho 
manufacture  of  special  machinery.  1  was  infoinicd  by  the 
manager  of  the  Cleveland  I'laner  Works,  that  in  their  eight 
years'   experience   they   never   had   orders  on   thinr   liooUs   for 


Fig.  1.     Large  Boring  Mill  nnth  8.  X  30.foot  Open-side  Planer  Bed  in  Position 

two  planers  of  the  same  size  at  one  time.  It  is  owing  to  the 
varied  sizes  and  character  of  their  machines,  that  Mr.  Dorn- 
birer  has  been  compelled  to  design  and  build  most  of  the 
machinery  in  use  in  their  shop,  in  order  to  profitably  handle 
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Fig.  3.     Cross. rail  Scraping  Bench  wnth  specially  designed  Boring  Mill 
in  Background 

their  work.  For  instance,  Fig.  1  is  a  floor  boring  mill  with 
a  very  long  planer  bed  placed  upon  its  tables  for  the  purpose  of 
boring  out  the  bearings.  An  idea  of  its  size  can  be  obtained 
when  it  is  known  that  the  bed  being  bored  is  8  feet  In  width  at 


ables  the  oiierulor  to  set  a  bed  in  position  on  tho  boring  mill 
in  a  remarkably  short  time. 

Some  of  the  simple  and  efflclont  details  are  shown  In  Fig.  2. 
The  alternating  current  motor  is  mounted  on  brackets  fastened 
to  the  saddle  and  is  raised  or  lowered  with  It.  Three  speeds 
are  provided  by  means  of  cone  pulleys.  The  feeding  mechan- 
ism is  in  position  for  drilling,  when  the  tumbler  Is  In  mesh 
with  the  center  gear  on  the  cone  of  gears,  as  shown  in  Fig.  2. 


Fig.  2.     Geared  Bar-feeding  Head  of  Boring  Mill 

Moving  the  tumbler  to  the  left  of  this  center  gear  gives 
two  forward  feeds,  and  moving  it  to  the  right  gives  two  back- 
ward feeds.  In  one  case  the  screw  that  feeds  the  bar  is  ro- 
tated faster  than  the  spindle,  and  in  the  other  case,  slower. 


Fig.   4. 


Benc.i  Scraping  Bloclc  for 
Planer  Heads 


When  the  screw  is  locked  so  as  to  stand  still,  a  quick  return 
for  the  bar  is  obtained  in  whichever  direction  the  motor  Is 
turning. 

At  A,  Fig.  3,  is  shown  another  boring  mill  designed  by  Mr 
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the  point  lying  on  the  table  nearest  to  the  front  of  the  photo- 
graph, and  14   feet  back  to  the  other  table.     All  the  beds  for 
their  open-side  planers  are  planed  on  the  bottom,  which  en- 
•Assoclate  Editor  of  Machinery. 
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Fig.  6.     Milling  Machine  Attachment  for  Slotting  inside  of  Ratchet 
Qears  and  Chuck  fur  holding  them 

Dornbirer,  but  when  they  built  it  they  embodied  so  many 
features  to  facilitate  their  work  that  it  will  bo  Impossible  to 
go  Into  details  in  this  article.  At  B  is  a  scraping  bench  that  is 
a  marvel  of  simplicity  and  convenience,  since  the  crossral' 
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may  be  placed  in  any  desired  position  simply  by  rotating  the 
bench  on  the  trunnions,  thus  making  a  hard  and  tedious  job 
a  comparatively  easy  one.  It  will  be  noted  that  the  rack  and 
pinion  mechanism  is  fastened  to  the  bench  trunnion  so  that  it 
always  has  the  same  position  relative  to  the  top  of  the  scrap- 
ing bench. 

Fig.  4  shows  a  small  scraping  bench  for  the  heads,  which 
may  be  rotated  in  a  plane  parallel  to  the  top  of  the  work- 
bench, enabling  the  fitter  to  scrape  on  either  side  with  no 
heavy  lifting  or  pulling. 

Fig.  5  is  a  view  of  the  shop  under  the  east  balcony,  showing 
a  Walcott  &  Wood  full  automatic  rack  cutter  at  the  right,  and 
a  Brown  &  Sharpe  gear  cutter  at  the  left. 

At  A,  Fig.  6,  is  shown  a  vertical  slotting  attachment  for  a 
milling  machine,  used  for  slotting  the  inside  of  ratchet  feed 
gears.  The  cutting  tool  is  shown  at  B  and  the  method  of  at- 
taching the  device  to  the  milling  machine  spindle  is  plainly 
indicated.  At  C  is  the  universal  chuck  used  to  hold  the  ratchet 
feed  gears  while  slotting  them  on  the  inside,  the  indexing 
being  accomplished  by  means  of  the  pin  D.  which  engages 
in  accurately  spaced  holes  in  the  base  flange  of  the  collet 
holder. 

The  saddles  are  graduated  on  the   machine   shown   in   Fig. 


Fig.  7.    Indexing  Machine  for  Planer  Saddles 

7.  Under  rotating  base-plate  A  is  a  worm  gear  having  a  project- 
ing hub  B  over  which  various  sized  bushings,  to  suit  the  differ- 
ent sized  saddles  may  be  placed.  The  worm  gear  has  ISO  teeth 
and  the  slack  or  lost  motion  between  it  and  the  worm,  is  taken 
up  by  rotating  an  eccentric  bushing  which  forms  the*  bear- 
ing for  the  worm  spindle.  Two  notches  are  provided  in  the 
peripherj-  of  the  index  plate  exactly  opposite  each  other  so 
that  the  handle  may  be  easily  moved  half  a  turn,  which 
moves  the  worm  gear  plate  one  degree.  The  marking  head  is 
clamped  to  the  spindle  around  which  the  worm  gear  and  its 
hub  rotates.  The  marking  is  done  by  pulling  the  small  hand 
lever  C  once  for  each  indexing  of  the  saddle,  and,  by  the  au- 
tomatic turning  of  a  small  ratchet-cam,  a  latch  is  lifted  at 
every  fifth  stroke  of  the  lever  so  that  the  fifth  mark  is  three 
times  as  lopg  as  the  other  four. 

One  of  the  interesting  points  to  be  noticed  in  this  shop,  is 
the  unusual  use  of  draw-in  collets  for  all  sorts  of  work.  A 
milling  machine  with  only  a  twelve-inch  index  center  has  been 
fitted  with  draw-in  collets  up  to  2  inches,  and  a  set  of  collets 
for  another  machine  runs  up  to  5  inches  in  diameter  by  16 

inches  in  length. 

*     *     « 

POSTING  REGULATIONS  IN  SHOPS 
In  some  shops  we  see  a  variety  of  posted  rules  and  regula- 
tions forbidding  workmen  to  do  this  and  that  under  penalty 
of  discharge.  In  other  plants  apparently  as  well  organized 
and  disciplined  there  is  a  noticeable  absence  of  posted  regu- 
lations. The  question  is:  Which  is  the  preferable  practice? 
It  is  our  opinion  that  the  posting  of  rules  and  regulations  is 
generally  resented  and  that  it  is  best  to  avoid  insulting  the 
intelligence  of  the  workmen  by  forbidding  them  to  do  things 
common  sense  tells  them  they  must  not  do  if  they  expect  to 
retain  employment.  The  most  rigid  rules  governing  the  af- 
fairs of  life  are  largely  the  unwritten  laws.  Let  the  rules 
of  the  shop  be  unwritten  but  fully  understood. 


PERTINENT  POINTS  ON  JIG  AND  FIXTURE 
DESIGN* 

By   C.  NOSRAC 

There  are  several  points  of  vital  importance  in  the  design 
of  jigs  and  fixtures  for  the  production  of  interchangeable 
parts  that  are  often  overlooked  by  the  designer,  and  also  in 
many  cases  by  the  toolmaker,  yet  which,  if  they  had  been  given 
the  proper  attention  at  the  proper  time,  would  have  resulted 
in  a  marked  increase  of  accuracy  and  efficiency  in  the  jig. 
It  is  practically  conceded  that  the  ideal  jig  should  be  so 
designed  that  it  will  do  a  maximum  amount  of  work  in  the 
minimum  amount  of  time  with  the  least  possible  amount  of 
labor  on  the  part  of  the  operator,  and  with  the  smallest  in- 
itial cost.  The  attainment  of  any  such  condition  in  practice, 
however,  is  very  rare.  Nevertheless,  the  designer  has  it  in 
his  power  to  save  many  dollars  for  his  employers  by  giving 
attention  to  the  few  most  essential  points  when  originating 
the  fixture.  A  mistake  frequently  made  in  the  design  of 
jigs  for  small  work  is  that  of  making  the  jig  too  small.  It 
must  be  remembered  that  the  vertical  alignment  of  the  holes 
In  the  jig  depends  on  the  accuracy  with  which  the  jig  rests 
upon  its  feet  on  the  drill-press  platen,  and  it  must  also  be 
remembered  that  drill-press  platens  are  usually  covered  with 
drill  chips  which  get  under  the  feet  of  the  jig^  serving  to 
throw  it  out  of  the  horizontal  plane  and  makfe  it  rest  unevenly. 
It  follows  then  that  it  one  leg  of  the  jig  is  elevated  from  the 
platen  a  fraction  of  an  inch,  the  drill  bushing  will  stand  at 
a  certain  angle  out  of  the  perpendicular,  and  also  that  the 
larger  the  base  area  of  the  jig  is  made,  the  less  the  angular 
inaccuracy  will  become.  Furthermore,  if  the  jig  is  made  small 
and  provided,  as  they  often  are,  with  a  handle,  in  order  that  the 
operator  may  have  something  to  take  hold  of,  the  chances  of 
inaccuracy  of  the  holes  are  increased  by  the  possibility  of  his 
tilting  the  jig  during  its  operation  by  what  may  even  be  an 
unconscious  pressure  on  the  handle.  Handles  on  jigs  are  as  a 
rule  unsatisfactory  in  many  cases  and  they  will  be  found  espe- 
cially so  by  the  operator  if  the  jig  to  which  one  of  them  is 
attached  suddenly  "takes  charge,"  and  the  handle  strikes  him 
on  wrist  or  chest. 

Material  for  Jigs 

There  has  been  a  great  deal  of  discussion  among  designers, 
and  also  among  manufacturing  firms  throughout  the  country, 
about  the  relative  merits  of  cast  iron  and  steel  as  materials 
from  which  to  construct  the  jig  and  fixture  bodies.  In  the 
writer's  opinion  the  decision  on  this  point  should  depend  to  a 
great  extent  upon  the  usage  to  which  the  fixture  is  to  be 
put  and  the  character  of  the  work  which  it  is  to  handle.  For 
small  and  medium  sized  work,  such  as  typewriter,  sewing  ma- 
chine, gun,  adding  machine,  cash  register,  phonograph  and 
similar  parts,  the  steel  jig  offers  decided  advantages,  but  for 
larger  work  such  as  that  encountered  in  automobile,  engine, 
and  machine  tool  fixtures,  the  cast  iron  jig  is  undoubtedly  the 
cheaper,  and  more  efficient  to  use.  The  steel,  jig' should  be  left 
soft  in  order  that  at  any  future  time  additional  holes  may 
be  added  or  the  existing  bushings  changed  as  required.  With 
a  cast-iron  jig  this  is  a  difficult  matter,  as  the  frame  is  usually 
bossed  and  "spot  finished"  at  the  point  where  the  bushings 
are  located.  This,  of  course,  makes  it  very  difficult  to  build 
up  on  the  jig  frame  in  order  to  locate  or  change  the  bushings. 
When  designing  the  jig,  these  points  should  be  remembered 
and  provision  made  for  them,  where  possible. 

Drill  Bushings 
The  drill  bushings  should  be  made  of  tool  steel,  hardened  and 
lapped,  and  where  convenient  should  be  ground  inside  and 
out.  They  should  also  be  long  enough  to  support  the  drfll 
on  each  side  regardless  of  the  fluting,  and  they  should  be  so 
located  that  the  lower  end  of  the  bushings  will  stop  about 
the  same  distance  above  the  work  as  the  diameter  of  the 
drill,  so  that  chips  will  clear  the  bushings  readily.  Of  course, 
where  holes  are  drilled  on  the  side  of  a  convex  or  a  concave 
sunace,  the  end  of  the  bushing  must  be  cut  on  a  bevel  and 
also  come  a  little  closer  to  the  part  being  drilled,  to  insure 


"For  infurmation  previously  publii5bed  on- jig  and  li.xtuiv  rti'si'.;n. 
SCI'  ■Dt'ttcts  in  Ma  Design."  N'ovi'inhfr.  1909.  and  "Standard  licsi-ns 
iif  .li!;s  and  Ki.xtmTs  for  the  Manufacture  of  Small  Interclians'-alili- 
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llif  ilrlll  ImvliiK  Hileqiiate  support  while  starting  Into  tho 
work.  'Pho  liiisliiiins  should  also  havo  heads  of  sufllclciU 
iliaiueter  to  prevent  tlie  operator  startiuK  the  i)oliit  of  the 
drill  all  around  the  hole  instead  of  in  it,  thus  nuitilating  the 
jin  IkhIv.  hong  bushings  should  he  relieved  by  increasing 
the  hole  diameter  at  tho  upper  end  in  order  to  give  the 
drill  freedom  irom  Us  bearing  portion.  The  length  of  tho 
hearing  portion  in  the  bushing  should  be  equal  to  the  length 
ot  the  lead  of  tho  spiral  on  the  drill.  The  lower  end  of  the 
bushing  should  have  its  edges  rounded  in  order  to  ])ermit  some 
oi  the  chips  being  shed  from  the  drill  easily,  instead  of  all 
of  them  being  forced  up  through  the  bushing.  It  Is  also 
good  practice  to  cut  a  groove  under  the  head  so  that  when 
grinding  the  bushing  on  the  outside,  the  wheel  will  not  have  to 
■'corner."  Correct  designs  for  short  and  long  bushings  are 
shown  in  Figs.  1  and  2.  Clearance  holes  should  be  provided 
below   the   work.     The   drill   bushings   should   not   be   dj'iven 


JIG  BODV  OR  LID 


ENTRANCE  TO  HOLE  ROUNOEO 

LARGE  DIAMETER  OF 
/   HEAD  TO  PREVENT 

MUTILATING   JIG  BODY  OR  LID 


SLIGH 

TAPERED  TO 
DRIVE  IN  EASY- 


m 


nff.2 


GHCOVEO  TO  PREVENT  ■      j 

, _.       WHEEL  "CORNERrNG"  —^ T"'"T 

f^  LENGTH  TO  EQUAL  ■     ' 

^EDGES  ROUNDED  lEAD  OF  SPIRAL-* 

TO  SHED  CHIPS  OF  DRILL 


^ 


y 


Flgl 


, INCREASE  DIAMETER 
OF  HOLE  TO  PREVENT 
DRILL  BINDING  ON 
ACCOUNT  OF 
EXCESSIVE  BEARING 


ilachiin'ru.S.Y. 


Pig.  1-     Correct  Design  for 
Short  Bushings 


Fig.  2,     Correct  Design  for 
Long  Bushings 


thi'ough  hardened  steel  blocks  as  these  parts  will  naturally 
change  to  a  certain  extent  during  the  hardening  process  and 
the  hole  locations  will  consequently  be  inaccurate  when  the 
bushing  is  driven  through.  The  length  of  the  bushing  should 
be  limited  so  that  special  drills  will  not  be  required  to  reach 
the  work  when  getting  into  difficult  corners.  When  design- 
ing the  jig,  provision  should  be  made  for  this  by  building  the 
fixture  closer  around  the  work. 

Clamping  Devices 
When  designing  the  clamping  device,  as  few  operating 
screws  or  handles  should  be  used  as  will  accomplish  the  de- 
sired result,  for  it  takes  considerable  time  to  turn  a  screw 
one  or  two  revolutions  four  or  five  thousand  times  a  day, 
which  is  nearly  an  average  number,  of  operations  for  many 
jigs.  Making  the  screw  with  a  double  or  triple  thread  is 
sometimes  used  to  advantage  in  decreasing  the  number  of 
turns  necessary  to  release  the  piece.  Jig  lids  should  be  hung 
on  taper  pins  in  order  that  wear  in  the  hinge  may  be  com- 
pensated for  and  the  resulting  inaccuracy  due  to  the  lost  mo- 
tion in  the  hinge  prevented.  The  included  angle  of  taper  on 
hinge  pins  should  be  only  one  or  two  degrees  and  the  pins 
should  be  spirally  grooved  to  within  %  inch  of  each  end,  in 
order  to  hold  oil  for  lubricating  the  hinge  after  the  pin  is 
driven  in.  The  hinge  pin  should  be  a  tight  fit  in  the  central 
portion  of  the  hinge,  which  is  usually  the  jig  body,  and  a  bear- 
ing fit  in  the  ears  of  the  lid.  In  this  manner  the  greatest 
wearing  surface  possible  is  obtained.  (The  foregoing  points 
are  clearly  illustrated  in  Pig.  S).  All  clamping  screws 
and  similar  parts  should  be  long  enough  and  so  located  as  to 
be  conveniently  taken  hold  of  to  operate,  and  of  sufficient 
size  to  prevent  hurting  the  operator's  hands  on  account  of 
the  pressure  necessary  to  manipulate  them.  The  screws 
should  be  located  so  that  they  will  resist  the  tilting  action 
of  the  block,  and  the  dowel  pins  should  be  fairly  close  to  the 
screws  and  of  liberal  dimensions  in  order  to  resist  the  shear- 
ing strains  to  which  they  will  be  subjected.  When  clamp- 
ing or  locating  the  work  in  the  jig  it  is  essential  to  have  the 
clamping  pressure  exerted  in  a  direct  line  against  some  solid 
point  of  support  to  prevent  the  tilting  tendency,  and  the 
thrust  should  also  come  on  such  a  point  of  the  work  that  it 
will  be  resisted  by  solid  metal,  as  the  power  of  a  screw  is  fre- 
quently underestimated  by  both  the  designer  and  the  operator 
of  the  jig,  with  the  result  that  the  work  will  frequently  be 
sprung  by  the  clami)ing  device,  and  drilled  in  this  position, 
which  would  naturally  sjioil  the  accuracy  of  the  location  of 
tnc  hole  after  the  work  was  released  from  the  jig  and  had 
exiiauilrd    back    to    i(s    normal    shape.     It    should    be    further 


borne  In  mind  tnat  when  clamping  rough  castings  in  a  fix- 
ture they  can  be  supiiorted  only  on  three  iioinis,  and  "tickler 
studs"  or  adjustable  stoiis  should  be  placed  on  the  fourth 
point  of  the  support  and  also  undi-r  any  weak  iiortions  of  the 
piece  through  which  holes  are  to  be  drilled  or  machining 
operations  are  to  be  performed,  in  order  to  resist  the  spring- 
ing action  of  the  cutter.  Posts  in  which  clamping  and  locat- 
ing screws  operate  should  be  of  liberal  proportions  and 
should  not  project  above  the  fixture  body  any  further  than  is 
necessary  in  order  to  keep  down  the  tilting  action  to  a  mini- 
mum; and  all  handles  for  clamping  devices  should  be  so  lo- 
cated that  they  will  not  be  awkward  to  operate. 

lOqiializing  bars  are  frequently  used  to  divide  the  strain  of 
clamping  between  two  points,  or  to  place  the  pressure  upon 
three  points  In  case  It  is  so  needed. 

Besting  Studs 

Resting  studs  for  supiiorting  the  work  in  the  jig  are  usual- 
ly made  of  tool  steel,  and  hardened  and  ground,  and  should 
be  nf  such  a  length  that  the  piece  which  the  jig  is  to  hold 
will  be  held  up  above  the  jig  body  far'  enough  to  clear  the 
chips  which  soon  accumulate  during  the  drilling  operation. 
In  this  connection  it  is  advisable  to  give  a  generous  amount 
of  room  around  the  piece  being  operated  on  in  order  that  the 
jig  may  be  easily  cleaned,  and  that  there  may  be  plenty  of 
room  for  the  chips  to  fall  out.  Resting  studs  should  also  be 
provided  under  all  points  where  drill  pressure  or  reamer 
pressure  will  come  and  also  under  other  ^points  where  it  is 
necessary  to  absorb  the  strains.  Jigs  and  fixtures  should  also 
be  made  to  stand  as  low  as  possible  above  the  machine  platen 
as  the  higher  up  they  stand,  the  more  angular  error  will  occur 
when  drilling  long  holes  as  chips  get  under  the  rest  and  feet. 

It  is  also  customary  to  equip  jigs  with  suitable  lid  stops 
of  such  a*  shape  and  so  located  that  they  will  not  interfere 
■with  the  manipulation  of  the  various  functional  parts  of  the 


-  JIG  BODY  OR  LUG 

PIN  TIGHT  FIT  IN  JIG  BODY  OR  LUG 

f          -                                               1 

'^riziiL':'^^^:. 

\ 

Q, 

i 

BEARING  ' 
^^^  LID  -^'^^ 

D  TAPER  1  TO  3  DEGREES 

t 
-  BEARING 

OHMING 
EARINGS 

SPIRAL  OIL  GROOVE 
OIL  POCKETS  FOR  8 

Fig.  3.    Improved  Hinge-pin  Construction 

jig.  It  is  usually  unnecessary  to  swing  the  jig  lid  entirely 
back.  Therefore,  the  lid  stop  may  be  so  placed  as  to  support 
it  after  it  is  swung  past  the  perpendicular,  thus  saving  the 
extra  time  required  to  reacu  back  the  extreme  distance  for  the 
lid  every  time  the  jig  is  closed. 

Locating  Blocks 

Locating  blocks  and  similar  parts  should  be  ot  very  solid 
construction  and  especially  where  pressure  due  to  the  action 
of  the  clamping  device  will  exist,  and  should  be  fastened 
with  heavy  screws  and  large  dowel  pins.  It  seems  queer 
tnat  designers  will  persistently  screw  a  locating  block  onto  a 
jig,  with  medium  size  screws  or  often  with  large  screws,  and 
yet  locate  the  block  with  ridiculously  small  dowel  pins,  en- 
tirely losing  sight  of  the  fact  that  the  screws  do  not  take 
the  side  thrust,  nor  hold  the  block  in  its  true  location,  and 
that  the  greater  part  of  the  strain  actually  comes  on  the  pins, 
with  the  result  that  they  are  either  partly  or  wholly  sheared 
off,  and  a  great  deal  of  work  is  frequently  spoiled  before  this 
condition  is  discovered.  When  selecting  proper  locating 
points  on  a  piece  of  work,  choose  the  most  important  one, 
which  must  be  determined  by  careful  examination  of  the 
piece,  and  consideration  of  how  it  is  to  be  assembled  in  the 
machine.  This  locating  point  should  be  used  throughout  the 
succeeding  jigs  and  fixtures. 

If  proper  attention  is  given  to  the  above  i)oints  on  jig  and 
fixture  design  it  will  undoubtedly  result  in  increased  produc- 
tion and  greater  efficiency  of  operation. 

♦     *     * 

The  fans  of  the  hot  blast  heating  system  in  the  H.  H. 
Franklin  Mfg.  Co.'s  plant,  Syracuse,  N.  Y.,  are  kept  running 
in  sumnier  to  circulate  fresh  air  Ihrouglunit  the  factory. 
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DESIGNING  SCREW  MACHINE   TOOLS 
AND  .  CAMS" 


PRACTICE  FOB  THE   BROWN   &  SHARPE   AUTOMATIC 
SCREW  MACHINE 

By  DO0GLAS   T.   SAMIDTONt 

The  object  of  the  present  article  is  to  give  the  average  me- 
chanic and  draftsman  a  clear  idea  of  the  methods  employed 
when  designing  special  tools  and  cams  for  the  Brown  &  Sharpe 
automatic  screw  machine.  One  of  the  first  things  which  the 
writer  considers  necessary  is  a  thorough  understanding  of 
the  change-gear  mechanism,  as  on  this  are  based  the  funda- 
mental principles  used  in  the  construction  of  the  tables  for 
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Fig.  1.    Diagram  of  Gearing  on  tlie  No.  OO  Brown  &  Sharpe 
Automatic  Screw  Macbine 

laying  out  cams.  Following  this  is  the  construction  of  the 
rise  and  drop  on  the  cams,  this  governing  the  amount  of 
clearance  necessary  for  one  tool  to  pass  another.  Then  a 
number  of  general  points  which  should  be  of  value,  especially 
to  those  who  are  not  experienced  in  this  class  of  work,  are 
given. 

Chang-e-g-ear  Mechanism 

A  system  of  simple  gearing  is  used  on  the  No.  00  Brown  & 
Sharpe  automatic  screw  machine,  as  can  be  clearly  seen  in 
Fig.  1,  in  which  one  driving  and  one  driven  gear  is  used. 
The  worm  has  a  double  thread,  so  for  every  revolution  that 
the  worm  makes  the  worm-wheel  will  travel  through  a  dis- 
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Fig.  2.    Diagram  of  Gearing  on  the  No.  O  BrowTi  &  Sharpe 
Automatic  Screvr  Machine 

tance  of  two  teeth.  To  find  the  change  gears,  assume  that  it  is 
required  to  make  one  piece  in  12  seconds.  This  necessitates 
that  the  worm-wheel  make  one  revolution  in  12  seconds.  As 
there  are  40  teeth  in  the  worm-wheel  and  the  worm  has  a 


•  For  additional  Information  on  Brown  &  Sharpe  automatic  screw 
machine  practice  see  "Threading  Operations."  Machixeey,  June  and 
July,  1910,  and  other  articles  there  referred  to. 

t  Associate  Editor  of  Machinery. 


40 
double  thread,  the  worm  shaft  will  make  —  or  20  revolutions 

2 
in  12  seconds.  The  driving  shaft  runs  constantly  at  120  R.  P. 
M.  or  2  revolutions  per  second.  Then  the  driving  shaft  will 
make  12  X  2  or  24  revolutions  in  12  seconds.  Considering,  in 
this  case,  that  the  driving  shaft  is  required  to  run  the  faster, 
we  will  put  the  gear  with  the  larger  number  of  teeth  on  the 
worm  shaft.  Now  if  we  have  gears  having  20  and  24  teeth  re- 
spectively they  will  "do  the  trick,"  but  after  referring  to  the 
gears  as  supplied  with  the  machine,  we  find  that  a  gear  with 
24  teeth  is  not  available,  so  multiplying  each  by  two  (which 
does  not  change  their  value)  the  gears  will  be:  40  gear  on  driv- 
ing shaft;  48  gear  on  worm  shaft. 

On  the  No.  0  Brown  &  Sharpe  automatic  screw  machine 
there  is  also  one  driving  and  one  driven  gear,  but  on  this  ma- 
chine the  gear  which  is  called  the  driver  is  placed  on  the  sec- 
ond driving  shaft  as  shown  in  Fig.  2.  Then,  before  finding 
the  change  gears  it  is  necessary  to  find  the  speed  of  the  gear 
on  this  second  driving  shaft.  The  first  driving  shaft  runs 
constantly  at  a  speed  of  180  R.  P.  M.  Then  the  speed  of  the 
180  X  58 

second  driving  shaft  = =  120  R.  P.  M.     To  find  the 

87 
change  gears,  assume  that  it  is  required  to  make  one  piece  in 
36  seconds.  (To  obviate  confusion,  we  will  call  the  second 
driving  shaft  the  main  driving  shaft  which  runs  at  120  R.  P. 
M.).  Since  the  cam  shaft  is  to  make  one  revolution  in  36  sec- 
onds and  as  there  are  60  teeth  in  the  worm-wheel  and  the  worm 
has  a  single  thread,  the  worm  shaft  will  make  60  revolu- 
tions In  36  seconds.    The  driving  shaft  which  runs  at  120 
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Fig.  3.    Diagram  Of  Gearing  on  the  No    2  Brown  &  Sharpe 
Automatic  Scre'w  Machine 

R.  P.  M.  or  2  revolutions  per  second  will  make  72  revolutions 
in  36  seconds.     Now  as  the  worm  shaft  is  required  to  run  the 
faster,  we  will  put  the  larger  gear  on  the  driving  shaft.   Then 
the  gears  can  be  found  by  the  following  formula: 
120  X  D         3600 


W  S 

where  D  =^  gear  on  driving  shaft,  W  =  gear  on  worm  shaft, 

120  X  D 

and  /S  =  time  in  seconds  to  make  one  piece.     Then, 

W 
3600  120 

=1  or   120  D  =  100  W.     Then   W  =  ■ =  1.2  D. 

36  100 

Let  B  =  30.     Then  W  =  30  X  1-2  =  36.     If  the  speed  of  the 
driving  shaft  is  less  than  the  speed  of  the  worm  shaft  the 
result  will  be  just  the  opposite.    For  example,  let  100  D  = 
100  10 

120   W.     Then   D  =  =  —   W.     Let   W  =  36.       Then 

120  12 

10 
C  =1  —  X  36  =  30. 

A  system  of  compound  gearing  is  used  on  the  No.  2  Brown 
&   Sharpe  automatic  screw  machine  making  it  necessary  to 
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lind  the  various  gears  by  factoring.  To  explain  the  method 
of  nnding  the  gears  we  will  take  a  practical  example.  Let  it 
be  required  to  tlnd  the  gears  to  make  one  piece  In  28  seconds. 
Referring  to  Fig.  3  we  Hnd  that  the  speed  of  the  driving  shaft 
is  120  R.  P.  M.  There  are  60  teeth  In  the  worm-wheel  and 
the  worm  shaft  has  a  single  thread.  Then  we  require  the 
cam  shaft  to  make  one  revolution  in  28  seconds.  The  worm 
shaft  will  make  60  revolutions  in  28  seconds  as  the  worm  has 
a  single  thread.  The  driving  shaft  makes  2  revolutions  per 
second  or  56  revolutions  in  28  seconds.     It  can  be  seen  that 

TABLE  I.     SHOWING  HOW  TABLE  FOR  UAYINO  OUT  CAMS 
IS    CONSTRUCTED 


Si 


'■  ? 


A  DIAnnAM   or  THE   PULlCVt,  ON  Ittr    C0UN1FR 
SHArtS.AMDTHl  PO»ITI0M  OF  fMt  HtlTS   lOQIVC 
TMt  VARIOUS  &f|:C03  CAN  Bt  GIVFH   IN   Illi^apACt 


the  worm  shaft  is  required  to  run  the  faster.  Therefore  the 
multiple  of  the  two  gears  which  are  placed  one  on  the  driving 
shaft  and  the  other,  the  second  gear,  on  the  stud  should  be 
greater  than  the  multiple  of  the  two  gears  one  placed  on  the 
worm  shaft  and  the  other,  the  first  gear,  on  the  stud.  It  will 
also  be  noted  that  the  number  of  teeth  in  the  gear  on  the 
driving  shaft  should  be  greater  than  the  number  of  teeth  in 
the  gear  on  the  second  stud,  and  the  number  of  teeth  in  the 
gear   on   the   first   stud   should   be   less   than   the   number   of 

56 
teeth  in  the  gear  on  the  worm  shaft.     The  ratio  equals  — .     By 

60 
dividing   the   numerator   and    denominator    into    factors    and 
multiplying  each  pair  of  factors  by  the  same  number  we  find 
the  gears. 

10X6  (10x8)  X  (6X6)  80x36 


4  X  14  (4  X  8)  X  (14  X  6)  32  X  84 

Then  the  gears  are  as  follows: 

80  gear  on  driving  shaft,  36  second  gear  on  stud,   32  first 
gear  on  stud,  84  gear  on  worm  shaft. 

How  Tables  for  Laying  out  Cams  are  Constructed 
Before  a  table  can  be  constructed,  it  is  necessary  to  know 
the  range  of  spindle  speeds  obtainable  and  also  the  speed  of 

TABLE    n.     DrMENSIONS  FOR  LAYING  OUT  CAM  RISE  FOB  NO    OO 
BROWN  &  SHABPE  AUTOMATIC  SCREW  MACHINE 


Number  of  Seconds  to  make  one  Piece 

Lead 

Front  and 
Back  Cams 

D 

R 

From    3  to    5  seconds  

1* 

i 
f 

From    6  to  13  seconds 

From  13  to  30  seconds. . . 

the  driving  shaft.  Then  the  number  of  seconds  to  make  one 
piece  is  placed  in  the  first  column  of  the  table,  and  the  number 
of  revolutions  to  complete  one  piece  is  placed  under  the  vari- 
ous spindle  speeds  as  shown  in  Table  I.  The  total  number  of 
revolutions  to  make  one  piece  is  found  by  the  following  for- 
RX  S 

mula:     r^ where   R  =   revolutions    of   spindle   or 

60 

(R.  P.  M.),  S  =  time  in  seconds  to  make  one  piece  and  r  = 
total  number  of  revolutions  to  make  one  piece.  The  total 
number  of  revolutions  to  complete  one  piece  can  also  be 
found  by  adding  together  the  number  of  revolutions  required 
for  each  operation  plus  the  revolutions  required  for  clearance, 
feeding  the  stock,  and  revolving  the  turret.  The  seconds  to 
make  one  piece  are  found  by  the  following  formula: 

r  X  60 

8  = . 

R 

To  feed  stock  and  revolve  the  turret  requires  one  revolution 
of  the  driving  shaft,   but  it  is  always  advisable   to  add  one 


liiMidrcdth  for  revolving  the  turret  so  that  it  will  be  securely 
locked  In  position  before  the  tools  advance  on  the  work.  Ow-' 
ing  to  the  large  diameter  of  the  roll  there  should  never  be 
less  than  3  hundredths  for  revolving  the  turret,  irrespective 
of  the  speed  at  which  the  cam  shaft  is  running.  To  illus- 
trate clearly  the  method  employed  In  constructing  the  table, 
take  a  practical  example.  Let  it  be  required  to  construct  a 
table  for  laying  out  cams  for  a  No.  2  Brown  &  Sharpe  auto- 
matic screw  machine.  Let  the  spindle  speeds  be  as  given  in 
column  u  Table  I.  To  show  clearly  the  method,  we  will  take  a 
spindle  speed  of  182  R.  P.  M.  Assume  that  it  takes  10  seconds 
to  make  one  piece.  The  revolutions  required  to  complete  one 
182 

piece  =  -^ =  30.03    or    approximately    30    revolutions 

10  X  60 

We  will  then  put  30  revolutions  under  the  spindle  speed  182 

TABLE  III.     DIMENSIONS  FOR  LAYING  OUT  CAM  RISE  FOR  NO    O 
BROWN  &  SHARPE  AUTOMATIC  SCREW  MACHINE 


Number  of  Seconds  to  make 
one  Piece 


From  5  to  13  seconds. . 
From  13  to  30  seconds. . 
From  33  to  60  seconds. . 


Lead 


14 
1 


3i 


From  ant]  Baik 
Cams 


1^ 


u 


.       .                                                            182  X  2 
as  shown  in  the  table.     Then  to  feed  stock  =: =  3.03 

120 

revolutions.     As  shown  in  column   b,  the  hundredths  to  feed 

30.03 

stock  =  — 


3.03 


-=9.9  or  approximately  10  hundredths,  and  as 


it  requires  10  hundredths  of  the  cam  shaft  to  feed  stock, 
by  adding  one  hundredth  to  this  we  get  11  hundredths  for 
revolving  the  turret.  The  change  gears  are  found  by  the 
methods  previously  described,  and  are  placed  in  their  respec- 
tive columns  in  the  table. 

Constructing-  the  Rise  on  Cams 
The  rise  on  the  cam  should  be  such  that  the  tools  will  grad- 
ually slow  up  as  they  approach  the  work.     It  is  not  necessary 


CENTER  OF  LEVER 


-Vacliiueru.WY. 


Fl^.  4      Method  of  Laying  out  Rlae  and  FaU  on  Cams 

to  lay  out  a  uniform  curve  for  the  rise,  as  in  most  cases  the 
cam  rotates  slowly,  but  when  the  cam  is  required  to  make 
one  revolution  in  less  than  5  s.  conds  on  the  No.  0  or  No.  2 
screw  machine,  a  curve  of  a  more  uniform  speed  should  be 
constructed. 

Generally  the  rise  can  be  abrupt  for  about  three-quarters  of 
the  way  up  and  then  gradually  slow  down  as  the  tool  ap- 
proaches the  work.  An  efficient  method  of  laying  out  a 
curve  of  this  form  is  shown  in  Fig.  4.  The  reason  for  mak- 
ing a  curve  of  this  form   is  that  less  time  is  necessary   for 
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one  tool  to  clear  another  which  sometimes  makes  quite  a  con- 
'siderable  difference  in  the  time  required  to  produce  one  piece, 
this,  of  course,  totaling  up  in  the  day's  work.  To  construct 
the  rise,  refer  to  Pig.  4  and  proceed  as  follows:  Lay  off  on 
line  H  a  distance  D  from  the  point  o.  Then  through  the  point 
where  an  arc  having  a  radius  equal  to  D  would  cut  the  line 
H.  draw  the  line  BC  at  right  angles  to  it.  With  o  as  a  center, 
and  a  radius  R  describe  an  arc  cutting  the  line  BC  at  the 
point  6;  again  with  A"  as  a  radius  and  a  center  &  describe  the 
rise.  Join  the  rise  and  the  smallest  diameter  of  the  cam 
with  a  circle  equal  to  the  diameter  of  the  roll.  The  distance  r 
should  then  be  measured  oft  and  recorded  on  the  drawing  to 
be  used  by  the  toolmaker  when  laying  off  the  cams.  The  vari- 
ous, values  for  the  reference  letters  as  given  in  Fig.  4  for 
the  rise  have  been  found  suitable  for  the  seconds  to  make  one 
piece,  and  are  specified  in  Tables  II,  III  and  IV. 
Constructing  Drop  on  Cams 
The  drop  on  the  cams  should  be  such  that  the  cross-slides 
will  drop  back  w^ithout  shock.  The  turret  slide  drops  back  on 
a  cushion  spring,  thus  allowing  the  drop  on  the  lead  cam  to 
be  more  abrupt,  on  the  No.  0  and  No.  2  screw  machines,  than 
it  is  on  the  front  and  rear  cams.  This  is  also  true  of  the 
No.  00  machine,  but  as  the  drop  is  not  great  very  little 
time  would  be  saved  by  using  a  smaller  angle  of  drop  for  the 
lead  than  for  the  cross-slide  cams.  Referring  to  Fig.  4  it  can 
be  seen  that  the  lever  arm  swings  in  an  arc  so  that  to  have  a 

TABLE  TV.     DIMENSIONS  FOB  LAYING  OCT  CAM  RISE  FOR  NO.  2 
BROWN  &  SHARPE  AUTOMATIC  SCREW  MACHINE 


Clearance  for  Tools 
In  laying  out  a  set  of  cams  It  is  sometimes  found  necessary 
to  make  allowance  for  one  tool  to  clear  another,  the  amount 
of  clearance  necessary  being  determined  by  the  diameter  or 
width  of  tool  used  in  the  turret  and  the  position  of  the  cross- 
slide  tools  relative  to  the  work.  When  determining  the  amount 
of  clearance  necessary,  the  rise  and  drop  on  the  lead  cam  is 
disregarded  and  the  rises  and  drops  on  the  front  and  rear 
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uniform  drop  a  harmonic  curve  should  be  constructed.  But, 
as  this  drop  would  be  more  difficult  to  make  than  a  straight 
drop,  a  straight  or  angular  drop  is  adopted.  This  gives  the 
drop  of  the  arm  a  variable  motion,  as  can  be  seen  by  referring 
to  Pig.  4;  the  roll  will  drop  quickly  to  about  the  point  c.  then 
slow  up  and  then  increase  in  speed  as  it  approaches  the  bot- 
tom. The  cross-slides  are  forced  back  by  a  spring  which  serves 
to  keep  the  roll  in  contact  with  the  cam.  The  drop  on  the  cam 
should  not  be  laid  off  from  a  circle  as  shown  by  the  dotted 
lines  at  c.  This  would  mean  that  the  roll  would  drop 
slower  when  dropping  a  short  distance  than  when  dropping  a 
greater  distance.  The  drop  should  be  laid  off  from  the  hun- 
dredth line  where  the  operation  finishes  as  shown  by  the 
angle  A.  This  assures  the  drop  always  being  the  same  speed 
irrespective  of  the  distance  through  which  it  has  to  drop.  The 
following  angles  of  drop  have  been  found  suitable  for  the 
number  of  seconds  required  to  make  one  piece  as  specified  in 
Tables  V,  VI  and  VII. 

TABLE  V.     DROP  ON  CAMS  FOR  NO.  OCf  BROWN  &  SHARPE 
AUTOMATIC  SCREW  MACHINE 


Number  of  Seconds  to  make  One  Piece 
From     3  to     5  seconds 
From     6  to  12  seconds 
From  13  to  30  seconds 


Lead,  Front  and  Back 

A  =  20  degrees 
A  =  1.5  degrees 
A  ^ 10  degrees 


TABLE  VI.     DROP  ON  CAMS  FOR  NO    O  BROWN  &  SHARPE 
AUTOMATIC  SCREW  ^L\CHINE 


Number  of  Seconds  to  make 
One  Piece 

From  5  to  12  seconds 
Prom  13  to  30  seconds 
From  32  to  60  seconds 


Lead  Front  and  Back 

A  ^ 17  degrees  16  degrees 
A  =  14  degrees  13  degrees 
A  = 10  degrees       9  degrees 


TABLE  VII.     DROP  ON  CAMS  FOR  NO,  2  BROW^N  &  SHARPE 
AUTOMATIC  SCREW  MACHINE 


Number  of  Seconds  to  make 
One  Piece 

Prom  6  to  14  seconds 
From  15  to  40  seconds 
Prom  45  to  90  seconds 
From  90  to  180  seconds 


Lead  Front  and  Back 

A  =  16  degrees  22  degrees 

A  =  14  degrees  19  degrees 

A  =  12  degrees  16  degrees 

A  =i 10  degrees  13  degrees 
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Fig.  5      Diagram  Illustrating  Method  of  Finding  Clearance  for  Die  Holder 

cams  are  taken  into  consideration.  To  determine  the  rise 
and  drop  to  use,  make  a  rough  lay-out  of  the  various  opera- 
tions to  be  performed  and  also  obtain  the  approximate  number 
of  revolutions  to  complete  one  piece.  The  revolutions  are 
then  converted  into  seconds  as  was  previously  explained  and 
the  rise  and  drop  used  as  specified  in  a  foregoing  section.  To 
explain  clearly  the  method  used,  we  will  take  a  practical  ex- 
ample. Assume  that  it  is  required  to  make  a  brass  screw  as 
shown  in  Fig.  5.  This  screw  is  made  from  %-inch  round 
brass  rod,  and  can  be  made  to  advantage  on  the  No.  00  Brown 
&  Sharpe  automatic  screw  machine  using  a  spindle  speed  of 
2400  R.  P.  M.  backward  and  forward.  Assume  that  it  is  re- 
quired to  find  the  amount  of  clearance  necessary  for  the  die 
holder  to  pass  the  circular  form  and  cut-off  tools.  To  pro- 
ceed, draw  in  the  form  tool  in  ppsition  on  the  screw  as  shown 
to  the  left  in  Fig.  5,  and  also  an  outline  of  the  tool-post. 
Then  lay  out  the  die  holder  in  position  to  start  on  the  screw 
as  shown  by  the  dotted  lines.  If  a  releasing  die  holder  is 
used,  take  the  diameter  over  the  head  of  the  screw,  but  if  a 
"draw-out"  type  is  used,  the  diameter  of  the  cap  is  taken.     In 


Fig.  6.    Method  of  Determining  Clearance  on  Cross-slide  Cams 

this  case,  as  the  screw  is  threaded  up  to  the  shoulder,  a  releas- 
ing die  holder  will  be  used.  Referring  to  Fig.  5,  it  can  be 
seen  that  the  die  holder  cannot  advance  on  the  screw  until 
the  form  tool  drops  back  equal  to  the  distance  B.  but  as  B  is 
the  actual  distance,  it  will  be  necessary  to  add  an  extra 
amount  to  insure  the  die  holder's  advancing  without  coming  in 
contact   with   the   circular  form   tool.     The   extra   amount   of 
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ili'uriuu'i'  nocossiiry  \arit's  with  tho  typo  of  tcicil  iisi'il.  'I'lif 
following  diuicnsioiis  givo  the  aiiproxinmli'  amoiinl  wliicli 
should  111'  addi'd  to  thi'  actual  clcai-ancf  for  thi>  type  of  tools 
as  spec'ilit'd; 

Type  of  Tool  l-lxtra  Amount  of  Clfarancc 

Drill    holders    from   1/8     to  S/lti  inch 

Box-tools     (With    V-supjiorts) from  1/8     to  1/4     inch 

Box-tools  (With  siiiiportiiig  bushing) . from  3/16  to  Ti/IG  inch 
Button  di(>  holders  (di-aw-out  type).. from  3/16  to  5/16  inch 
Button   die   lioldcrs    (releasing  type).. from  1/4     to  1/2     inch 

To  find  the  amount  necessa-ry  for  clearance  make  a  dia- 
gram as  shown  in  Pig.  6,  laying  out  the  drop  on  tlie  front 
cam  as  shown.  Then  add,  say,  %  inch,  to  the  dimension  It  and 
measure  down  from  the  point  where  the  lobe  tinishes,  as 
shown.  Then  with  a  radius  equal  to  fhe  radius  of  the  cam 
roll,  describe  a  circle  touching  the  line  as  drawn  and  the 
dVop  on  the  cam.  .Join  the  center  of  the  roll  with  the  center 
of  the  cam  circle  by  a  straight  line.  The  clearance  is  then 
measured  off  in  hundredths  as  shown  by  dimension  H.  The 
starting  point  of  the  lobe  on  the  lead  cam  for  threading  will 
be  at  the  hundredth  line  D  and  the  intervening  space  between 
the  lines  D  and  E  will  be  the  amount  necessary  for  clearance. 
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Fig    7,     Position  Of  Tools  in  Turret,  and  Forming  Tools  applied  to  "Work 

When  the  cutting-off  operation  follows  the  threading  opera- 
tion it  will  also  be  necessary  to  allow  for  clearance.  To  find 
the  amount  of  clearance  necessary  for  the  die  holder  to  clear 
the  circular  cut-off  tool,  proceed  as  follows:  Make  a  lay-out 
as  shown  to  the  right  in  Pig.  .5  and  measure  off  the  distance 
C.  Add  14  inch  to  this  and  lay  this  dimension  off  from  the 
starting  point  A  of  the  rear  cam  as  shown  in  Fig.  6.  Then 
draw  in  a  circle  equal  to  the  diameter  of  the  roll  touching 
the  line  drawn  and  the  rise  on  the  cam,  and  measure  off  the 
clearance  H  as  was  previously  explained.  The  thread  lobe 
would  finish  at  the  hundredth  line  F  and  the  cut-off  tool  start 
at  the  line  A.  Clearance  should  also  be  allowed  between  the 
dropping  back  of  the  cut-off  tool  and  the  feeding  of  the  stock. 
To  find  the  amount  of  clearance  necessary  add  Vs  inch  to  the 
largest  radius  of  the  stock  used  and  proceed  as  was  previous- 
ly explained. 

To  make  this  article  more  complete,  the  various  steps  fol- 
lowed when  designing  a  set  of  cams  will  be  given,  starting  at 
the  first  and  covering  each  step  until  the  drawings  of  the 
cams  are  completed. 

Designing-  and  Laying  out  Cams 
When  designing  a  set  of  cams  the  speed  of  the  spindle  best 
suited  for  the  size  of  stock  and  nature  of  material  should 
first  be  decided  on.  The  formulas  for  finding  surface  speeds 
given  in  the  July  number  of  MAcnixrnY  will  be  found  con- 
venient for  this  purpose.  The  quickest  and  best  method  of 
making  the  piece  should  next  be  considered  and  a  diagram 
made  of  the  tools  to  be  used  in  the  turret  as  shown  at  A, 
Fig.  7,  leaving  from  1/8  to  3/16  inch  clearance  between  the 
rear  face  of  the  tool  holder  and  the  face  of  the  turret.  This 
amount,  of  course,  varies  to  a  considerable  extent,  depending 
on  the  length  of  the  shank  and  body  of  the  tool,  and  also  on  the 
distance  that  the  work  projects  from  the  chuck.  When  the 
shank  of  the  tool  is  short,  care  should  be  taken  to  see  that 
the  clamping  devices  in  the  turret  have  a  good  grip  on  the 
shank  of  I  he  tool.     The  diagram  of  the  circular  tools  applied 


to  the  work  should  also  be  made  as  shown  at  li.  Fig.  7.  'I'lie 
feeds  for  the  various  o|)erations  are  then  decided  on  and  di 
vided  into  the  length  of  cut  which  will  give  the  number  of 
revolutions  required  for  the  various  operations.  The  total 
number  of  revolutions  to  complete  one  piece  is  found  by  add- 
ing together  the  number  of  revolutions  for  each  cut,  foi-  re- 
volving the  turret,  feeding  the  stock  and  in  some  cases  re- 
versing the  spindle;  an  approximate  number  of  revolutions 
should  also  be  added  for  clearance.  When  the  approximate 
number  of  seconds  to  comi)lete  one  piece  has  bec^n  obtained 
we  then  make  a  diagram  of  the  rise  and  droi>  on  the  cam  as 
shown  in  Pig.  6.  To  ascertain  the  exact  number  of  revolu- 
tions required  for  clearance,  if  the  aiiproximate  number  of 
revolutions  as  allowed  for  clearance  is  not  sufficient,  the  feed 
on  some  of  the  tools  is  increased,  but  if  the  maximum  feed 
that  the  tools  will  stand  has  been  used,  the  number  of  sec- 
onds to  make  one  piece  has  to  be  increased.  When  the  actual 
number  of  seconds  has  been  obtained,  we  then  convert  the 
revolutions  for  each  operation  into  hundredths  and  propor- 
tion the  different  lobes  on  the  cam  to  the  number  of  revolu- 
tions for  each  operation.  To  explain  the  method  adopted 
in  laying  out  the  cams,  we  will  take  a  practical  example. 
Assume  that  it  is  required  to  make  a  screw  as  shown  at  K. 
Fig.  7.  We  first  make  the  diagrams  of  the  circular  tools  and 
the  tools  used  in  the  turret  as  shown.  Then  to  find  the 
amount  that  the  lead  cam  is  to  be  cut  down  below  the  outer 
cam  circle,  measure  the  distance  that  the  tools  project  out 
of  the  turret  and  add  this  amount  to  the  distance  that  the 
piece  projects  from  the  face  of  the  chuck.  Then  the  least 
distance  between  the  turret  and  the  face  of  the  chuck  sub- 
tracted from  this  amount  would  give  the  distance  down  from 
the  outer  circle  to  where  the  lobe  on  the  cam  starts.     For  ex- 
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Fig.  8.    Conamendable  Method  of  Laying  out  Cams 

ample,  take  the  lobe  for  the  hollow  mill.  1  9/16  -f  7/8  = 
2  7/16  inch.  2  7/16  inch  —  1  3/4  inch  =  11/16  inch.  In  Fig. 
8  is  given  a  method  of  laying  out  the  cams  for  the  screw 
shown  in  Pig.  7.  This  method  is  commendable,  as  it  can  be 
seen  whether  the  tools  will  clear  one  another  better  than  if 
the  cams  were  drawn  separately  instead  of  one  on  top  of  the 
other.  If  the  foregoing  suggestions  are  followed,  the  writer 
is  confident  that  very  little  trouble  will  be  encountered  in 
designing  a  set  of  cams.  The  example  as  given  is  for  making 
screws,  but  the  same  method  can  be  followed  in  making  any 
other  class  of  work. 

After  the  cams  have  been  designed,  a  tracing  should  be 
made  and  kept  for  reference.  In  Fig.  9  is  shown  a  cam 
drawing  as  adopted  by  the  Northern  Electric  &  Mfg.  Co., 
Montreal.  (The  illustration  here  shown  is  about  half  size.) 
The  cams  for  the  No.  00  machine  are  drawn  full  size  and  the 
cams  for  the  No.  0  and  2  machines  are  drawn  half  size,  the 
same  size  of  sheet  being  used  for  each.     All  the  other  neces- 
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sary  information  is  put  on  this  drawing,  which  has  been  found 
very  convenient.  It  might  be  well  to  mention  here  that 
there  are  three  prints  made  from  this  tracing.  One  print  is 
Ivept  in  the  designing  department,  one  sent  to  the  tool-room 
and  the  other  is  sent  to  the  automatic  screw  machine  depart- 
ment. 

Practical  Points  in  Designing  Cams  and  Special  Tools 

1.  Use  the  highest  spindle   speeds  that  the   various   tools 
will  stand. 

2.  Use   the  arrangement  of  circular   tools  best  suited   for 
the  class  of  work.     (See  Machixeey,  March,  1910.) 

3.  Decide  on  the  quickest  and   best  method   of  arranging 
operations  before  designing  the  cams. 


the  cut-off  tool  should  be  increased  until  near  the  end  of  the 
cut  where  the  piece  breaks  off.  After  it  breaks  off,  the  feed 
should  then  be  increased  to  pass  the  center. 

11.  When  a  thread  is  cut  up  to  a  shoulder,  the  piece 
should  be  grooved  to  make  provision  for  the  lead  on  the  die. 
This  requires  an  extra  projection  on  the  form  tool  and  also  an 
extra  amount  of  rise  on  the  cam. 

12.  Use  circular  form  and  cut-off  tools  made  from  high- 
speed steel  when  cutting  Norway  iron,  machine  steel,  etc. 

13.  Use  a  fine  feed  and  high  spindle  speed  for  all  cutting 
tools. 

14.  Allow  sufficient  clearance  for  tools  to  pass  one  another. 

15.  Always  make  a  diagram  of  the  cross-slide  tools  in  posi- 
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Fig.  9.     Standard  Cam  Drawing  adopted  by 

4.  Do  not  use  turret  tools  for  forming  when  the  cross- 
slide  tools  could  be  used  to  better  advantage. 

5.  Do  not  use  a  circular  cut-off  tool  without  top  rake 
when  cutting  Norway  iron,  machine  steel,  etc.  (See  Ma- 
chinery. April,  1910.) 

6.  Make  the  shoulder  on  the  circular  cut-off  tool  large 
enough  so  that  the  clamping  screw  will  grip  firmly.  (See 
Machi.very,  April,  1910.) 

7.  When  chips  clinging  to  the  work  are  objectionable,  the 
circular  form  tool  should  be  turned  up-side-down  and  placed 
on  the  rear  cross-slide.     (See  Machi.very,  March,  1910.) 

8.  Do  not  use  too  narrow  a  cut-off  blade.  (See  Maciiix- 
ERY,  March,  1910.) 

9.  Allow  0.005  to  0.010  inch  for  the  circular  tools  to  ap- 
proach the  work  and  0.003  to  0.005  inch  for  the  cut-off  tool  to 
pass  the  center. 

10.  When  cutting  off  work  large  in  diameter,  the  feed  on 
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tion  on  the  work  when  difficult  operations  are  to  be  per- 
formed; it  is  also  necessary  to  make  a  diagram  of  the  tools 
held  in  the  turret. 

16.  Do  not  drill  a  hole  more  than  2K  times  the  diameter 
of  the  drill,  but  use  two  or  more  drills  as  required.  If  there 
are  not  sufficient  holes  in  the  turret,  just  drop  the  drill  back 
clear  of  the  hole. 

17.  Do  not  run  a  drill  at  a  slow  speed.  Use  a  Brown  & 
Sharpe  drilling  attachment. 

18.  When  the  turret  tools  operate  in  further  than  the  face 
of  the  chuck,  see  that  they  will  clear  the  chute  when  revolv- 
ing the  turret. 

19.  See  that  the  body  of  all  turret  tools  will  clear  the  side 
of  the  chute  when  revolving  the  turret. 

20.  Do  not  use  a  box-tool  for  a  roughing  cut.  Use  a  hol- 
low mill. 

21.  Do  not  use  a  box-tool  with  soft  supports. 
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22.  The  rise  on  the  thread  lobe  should  be  reduced  so  that 
the  spiudle  will  reverse  when  the  die  or  tup  holder  is  drawu 
out.      (See  Maiminkky,  June,  1910.) 

23.  When  thieading  Norway  iron,  machine  steel,  etc.,  if 
the  spindle  speed  used  for  the  other  tools  Is  too  high  for 
threading,  use  the  various  threading  attachments  as  described 
in  Machi.verv,  June,  1910. 

24.  When  bringing  another  tool  into  position  after  a  thread- 
ing operation,  allow  clearance  before  revolving  the  turret. 

25.  Malte  provision  to  revolve  the  turret  especially  when 
pieces  are  being  made  in  from  three  to  Ave  seconds  and 
when  only  a  few  tools  are  used  in  the  turret.  It  is  some- 
tinies  convenient  to  use  two  sets  of  tools. 

26.  When  using  a  belt-shifting  attachment  for  threading, 
clearance  should  be  allowed,  as  it  requires  extra  time  to  shift 
the  belt.     (See  MAcniNioRY,  June,  litlO.) 

27.  When  laying  out  a  set  of  cams  for  operating  on  a 
piece  which  requires  to  bo  slotted,  cross  drilled  or  burred,  al- 
low'ance  should  l)e  made  on  the  lead  cam  so  that  the  transfer- 
ring arm  can  descend  and  ascend  to  and  from  the  work  with- 
out coming  in  contact  with  any  of  the  turret  tools. 

28.  Always  allow  a  vacant  hole  in  the  turret  when  it  is 
necessary  to  use  the  transferring  arm. 

29.  Use  standard  tools  whenever  possible. 

30.  When  designing  special  tools  allow  as  much  clearance 
as  possible.  Do  not  make  them  so  that  they  will  just  clear, 
as  errors  sometimes  turn  up  causing  trouble. 

31.  When  designing  special  tools  having  intricate  move- 
ments,  avoid   spring   as   much   as    possible   and   use   positive 

actions. 

«     *     « 

LOCATING  HIDDEN  BOLT  HOLES 

By  H.  E    WOOD 

Occasionally  it  is  necessary,  particularly  in  connection  with 
repair  work,  to  locate  and  lay  out  bolt  holes  that  come  under 
brackets  or  in  hidden  places  where  they  cannot  be  gotten  at 
from  tne  opposite  side  to  lay  them  out  with  a  scriber.  There 
are  several  methods  which  can  be  successfully  employed  for 
work  of  this  kind,  some  one  of  which  will  probably  be  applic- 
able to  almost  any  case  that  comes  up  in  general  shop  work. 

One  approved  method  is  to  use  studs  A  having  projecting 
centers  as  shown  in  Fig.  1,  there  being  a  sufHcient  quantity  of 
these  studs  to  place  one  in  each  hole  that  is  to  be  laid  out. 
In  this  particular  case  the  holes  in  the  part  G  have  been 
drilled  and  tapped,  and  it  is  required  that  corresponding  holes 
be  drilled  in  bracket  B  which  must  be  attached  to  some  other 
member  of  the  machine;  that  is,  it  is  necessary  to  lay  out  on 
bracket  B  holes  which  are  completely  covered  by  it.  To  do 
this  the  studs  A  are  screwed  in  the  holes  in  ('  just  far  enough 
to  allow  tne  sharp  center  points  to  project  slightly  beyond  the 
surface  c.  Then  when  the  bracket  B  is  placed  in  position,  evi- 
dently the  points  of  the  studs  will  hold  it  slightly  above  the 
surface  of  C.  By  giving  bracket  B  a  light  blow  with  the  ham- 
mer. It  can  easily  be  seen  that  the  point  of  each  stud  will 
form  an  accurate  center  from  which  the  bolt  holes  may  be  laid 
out.  These  studs  should  be  made  in  the  lathe  so  that  the 
sharp  points  will  be  central,  and  a  screw-driver  slot  should  be 
cut  across  one  side,  as  shown,  to  facilitate  their  insertion. 

Another  approved  method  would  be  to  place  the  bracket  (or 
other  part)  in  the  correct  position  and  then  with  a  scriber 
make  a  distinct  line  around  the  sides  of  it  on  the  finished  sur- 
face. When  the  bracket  is  removed,  the  location  of  the  holes 
is  transferred  to  it  by  measuring  from  the  scribed  lines  to  the 
holes  and  transferring  these  measurements  to  the  bracket. 
The  measurements  in  each  case  should  be  at  right  angles  to 
the  lines  and  edges  of  the  bracket. 

In  case  the  corners  of  the  part  are  rounded,  as  illustrated 
in  Fig.  2,  or  the  edges  ragged  or  uneven,  so  that  the  method 
just  referred  to  cannot  be  used  with  accuracy,  the  work  may 
be  laid  out  as  follows:  Scribe  two  lines  o  at  right  angles 
on  the  body  or  frame  part,  and  two  other  lines  h  on  the  bracket, 
parallel  to  the  first,  the  two  sets  of  lines  being  any  con- 
venient distance  from  each  other.  The  holes  are  now  trans- 
ferred to  the  bracket  practically  the  same  as  described  in  the 
preceding  paragraph,  except  that  when  the  measurements  are 
transferred  to  the  bracket,  the  distances  x  between  the  parallel 
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lines  must,  of  course,  be  subtracted. 

Another  nu'tliod  that  may  bo  used  (although  not  very  accu- 
rate) la  to  lit  plugs  in  the  holes,  letting  the  ends  project 
slightly  above  the  surface.  The  end  of  these  plugs  should  be 
smeared  with  paint  or  chalk,  after  which  the  bracket  Is  placed 
in  position.  If  the  bracket  Is  rapped  a  few  times  with  a  ham- 
mer. It  will  be  found  upon  removal  tHat  the  paint  or  chalk 
will  have  made  a  mark,  thus  locating  the  hole.  When  this 
method  is  employed,  it  is  best  to  first  drill  small  holes,  then 
place  (he  work  in  position  to  see  if  these  under-sized  holes 


Pig.  1.     Laying  out  Bolt  Holes  by  the  Use  of  Pointed  Studs 


are  central.  If  they  are  not,  there  is  still  a  chance  to  change 
their  position  before  re-drilling  to  the  correct  size. 

Still  another  method  which  is  somewhat  inaccurate,  but 
which  sometimes  answers  the  purpose,  is  to  lay  the  ball-peen 
of  a  hammer  in  each  of  the  original  holes  and  then  strike  the 
hammer  face  with  another  hammer  which  will  raise  a  slight 
burr  around  the  holes.  If  the  underside  of  the  bracket  surface 
is  then  chalked  and  placed  in  position,  the  raised  burrs  will 
mark  the  chalked  surface  if  the  bracket  is  lightly  tapped  a 
few  times  with  the  hammer.  The  drill-and-try  method  men- 
tioned should  also  be  used  when  this  method  is  employed. 

Hidden  bolt  holes  may  also  be  laid  out  with  a  fair  degree 
of  accuracy  by  laying  a  small  string,  which  has  been  satu- 
rated with  paint,  on  the  surface  containing  the  holes  so  that 


Fig.  2.    Locating  the  Position  of  Hidden  Holes  from  Scribed  Lines 

it  forms  a  right  angle  as  shown  by  the  dotted  lines  6  in  Pig.  2. 
Now  when  the  bracket  is  in  position  and  hammered  lightly  or 
a  heavy  weight  placed  upon  it,  the  paint  on  the  string  will 
make  a  mark  on  the  bracket  which  may  be  used  the  same  as 
lines,  the  holes  being  transferred  as  previously  described. 

Another  way  to  locate  centers  by  the  use  of  lines  is  to  tirst 
scribe  lines  at  right  angles  across  the  centers  of  the  holes. 
When  the  bracket  is  located,  lines  should  be  loeated  on  its 
edge  to  coincide  with  those  previously  scribed.  The  bracket 
is  then  removed  and  a  straightedge  is  used  to  lay  out  lines  at 
right  angles  on  it.  The  intersection  of  these  lines  will  indi- 
cate the  centers  of  the  holes. 

Holes  may  often  be  transferred  by  the  use  of  a  paper  tem- 
plet. This  is  made  by  laying  a  sheet  of  heavy  paper  on  the 
largest  of  the  two  surfaces.  The  sheet  is  then  cut,  by  going 
around  it  with  a  hammer,  to  tit  the  edges  exactly  whether 
they  are  straight  or  ragged,  and  the  holes  are  also  cut  by  the 
use  of  the  peen  of  the  hammer.  Next  place  the  small  piece  or 
bracket  on  the  paper,  which  is  still  in  position,  and  mark 
around  the  edges  with  a  pencil.  These  ilaes  are  then  used 
for  locating  the  paper  templet  when  laying  tut  the  holes. 
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DATING  ADVERTISING  MATTER 

It  is  the  custom  for  manufacturers  purposely  to  omit  from 
their  catalogues  and  other  printed  matter  the  date  of  publica- 
tion, because  the  date  tells  the  age,  which  is  undesirable  in 
matter  that  is  old.  Where  a  manufacturer  issues  a  catalogue 
only  once  in  three  or  four  years,  this  reason  for  omitting  the 
date  may  be  sufficient,  but  we  hardly  think  it  is.  Of  course  it 
is  true  that  the  recipient  of  a  catalogue  bearing  an  old  date 
might  feel  that  an  old  edition  had  been  sent  to  him  instead  of 
the  latest  issued.  Aside  from  this,  is  there  a  good  reason  for 
not  dating  all  advertising  matter  issued  by  a  manufacturing 
concern? 

All  things  considered,  '.ve  believe  it  is  preferable  generally, 
no  matter  how  infrequently  a  firm's  catalogues  are  issued,  to 
show  the  year  and  month  of  publication.  The  dating  of  ad- 
vertising matter  is  of  value  to  the  manufacturer  as  well  as  to 
the  prospective  buyer.  A  date  has  historical  siguificance,  and 
often  is  of  much  value  in  a  legal  contest  where  it  might  other- 
wise be  difficult  to  establish  proof  of  the  time  when  a  product 
was  put  on  the  market.  By  all  means  date  your  advertising 
literature,  and  then  issue  it  often  enough  so  that  you  will  not 
be  ashamed  to  have  the  last  dates  known. 


GETTING  THE  BEST  RESULTS  FROM 
EXHIBITIONS 

Manufacturers  in  general  seem  to  agree  that  exhibitions 
limited  to  one  class  of  products  are  more  effective  than  large 
industrial  fairs  which  include  many  kinds.  The  specialized 
exhibition  or  show  is  becoming  recognized  as  an  effective 
means  of  advertising,  and  it  is  highly  important  that  manu- 
facturers who  spend  considerable  sums  of  money  exhibiting 
their  products  at  these  fairs  should  derive  the  gi'eatest  pos- 
sible benefit  from  them.  The  same  care  should  be  given  to  all 
the  details  connected  with  such  exhibitions  as  is  given  to  the 
general  advertising  and  selling  of  machinery,  and  the  same 
principles  should  be  observed.  The  exhibition  should  be 
necessarily  of  a  character  to  attract  the  attention  of  the  visi- 


tor, and  when  the  attention  has  been  attracted  to  demonstrate 
the  value  of  the  machines  and  devices  shown.  In  order  to  do 
this,  it  is  necessary  to  have  a  man  of  high  ability  in  charge. 
Any  young  man  from  the  sales  department  will  not  do.  The 
man  in  attendance  at  an  exhibition  should  be  thoroughly  famil- 
iar with  the  mechanical  construction  and  operation  of  the 
machines  exhibited.  He  should  be  able  to  explain  their  ad- 
vantages in  a  simple  and  clear  way  to  persons  not  familiar 
with  the  machines  shown,  and  in  a  technical  manner  to  the 
trained  mechanical  man.  Besides,  he  should  be  a  first-class 
salesman.  If  such  men  were  always  put  in  charge  of  exhibi- 
tions it  is  certain  that  the  returns  would  be  greater  than  other- 
wise, and  the  common  complaint  of  manufacturers  that  exhi- 
bitions at  fairs  and  shows  do  not  pay,  would  be  largely  elimin- 
ated. 

To  sum  up,  it  should  be  remembered  that  an  attractive  ex- 
hibition is  not  enough;  advertising  which  merely  attracts  the 
eye  but  does  not  appeal  to  the  intelligence  of  the  prospective 
purchaser  is  not  of  the  highest  standard.  The  additional  cost 
incident  to  improving  the  exhibition  advertising  so  that  it 
will  be  effective  is  much  less,  in  proportion,  than  the  initial 
cost.  It  is  poor  policy  to  spend  a  large  amount  of  money  on 
space  rent,  decorations,  freight  charges,  installation,  etc.,  and 
then  to  defeat  the  object  in  view  by  placing  an  incompetent 

man  in  charge. 

*     *     * 

DEFECTS  IN  MACHINERY  DEVELOPED  AFTER 
SHIPMENT 

A  thorough  inspection  system  will  disclose  faults  in  ma- 
chine construction  and  so  provide  for  their  correction  that 
the  product  at  time  of  shipment  will  be  O.  K.,  but  no  inspec- 
tion could  provide  against  defects  that  sometimes  develop  be- 
tween the  time  of  shipment  and  receipt  by  the  buyer.  A  few- 
cases  in  point  will  serve  to  illustrate: 

Several  years  ago  a  machine  tool  builder  shipped  four  en- 
gine lathes  which  had  been  thoroughly  inspected,  particularly 
as  to  truth  of  spindles.  After  the  lathes  were  s^t  up  in 
the  buyer's  shop  the  spindles  were  found  to  be  badly  out  of 
truth,  and  a  hot  letter  of  complaint  was  forthwith  sent  to  the 
builder.  The  superintendent  of  the  maker's  shop  who  had 
personally  witnessed  the  tests  of  the  spindles  could  not  be- 
lieve the  report,  and  went  himself  to  find  out  the  cause  of 
the  trouble.  Sure  enough  the  test-bar  ran  out  several  thou- 
sandths in  every  spindle! 

The  dumbfounded  superintendent  could  not  remedy  the 
trouble  nor  give  an  explanation.  He  finally  had  the  lathe 
heads  removed  and  shipped  back  to  the  shop.  There  a  careful 
investigation  showed  that  the  keys  holding  the  head  gears  on 
the  spindles  had  been  fitted  too  tight,  but  the  tight  fit  had  not 
sprung  the  spindles  appreciably  until  they  had  been  subjected 
to  the  vibration  and  jar  of  the  railroad  trip.  Reducing  the 
keys  slightly  allowed  the  spindles  to  readjust  themselves  and 
run  true. 

Another  case  is  that  of  a  planer  built  by  a  well-known 
concern,  which  was  received  with  the  bed  sprung  so  that  at 
corners  diagonally  opposite  the  ways  were  one-sixteenth  inch 
low.  The  buyer,  fortunately  a  machine  tool  builder  himself, 
set  out  to  discover  the  cause  of  the  fault.  It  was  simple. 
The  bed  had  been  crated  properly  but  badly  placed  on  the  car, 
the  ^consequence  being  that  one  corner  was  unsupported.  A 
long  railroad  trip  with  many  delays  had  resulted  in  causing 
the  corner  to  settle  by  its  own  weight  and  the  metal  had  taken 
a  permanent  set.  Instead  of  making  the  planer  manufacturer 
trouble,  the  buyer  simply  set  the  bed  on  supports  and  loaded 
it  so  as  to  spring  it  back  into  shape.  It  required  several 
days  to  accomplish  this,  but  it  was  done  with  perfect  satisfac- 
tion. 

If  users  of  accurate  machinery  fully  appreciated  that  the 
heaviest  machine  members  acting  as  a  beam  or  cantilever  can 
be  deflected  by  the  mere  pressure  of  the  hand  and  that  the 
deflection  of  the  beam  is  proportional  to  the  stress  up  to  a 
certain  limit,  the  need  for  properly  setting  and  handling  ma- 
chinery parts  not  intended  to  act  as  beams  would  be  better 
understood.  Nothing  is  so  stitc  that  it  does  not  bend  under 
load.  Lack  of  support  or  improperly  placed  supports  will  in- 
variably cause  trouble  in  machine  tool  use. 
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KEY-OPERATED  DRAFTING  MACHINE 
Wo  liavo  oltfii  beiMi  inipio.ssfd  with  tlu>  iiood  of  a  simpler 
and  moro  rapid  means  of  maliinK  meolianical  drawings,  espe- 
t-ially  for  iiivonlors  and  designers.  Ideas  come  quickly  and 
sometimes  vanish  as  suddenly  as  tliey  come.  They  have  to 
lie  brought  down  while  on  the  wing,  as  it  were,  and  tlio  faster 
the  pencil  moves,  the  more  accurately  will  the  details  bo 
recorded. 

Literary  men  know  how  laborious  and  unsatisfactory  Is  the 
writing  out  of  ideas  with  the  pen,  in  long  hand.  A  man  thinks 
taster  than  he  can  write  and  some  of  the  happiest  phrases  are 
lost  before  they  can  be  written.  Tlie  typewriter  has  made  it 
possible  to  write  almost  as  fast  as  one  thinks,  and  It  is  a 
great  conserver  of  ideas  as  well  as  a  saver  of  time  and  labor. 
The  exjHU-t  operator  becomes  practically  unconscious  of  his 
fingers  w^hich  automatically  strike  the  keys  and  write  his 
thoughts. 

Now,  if  some  ingenious  inventor  would  design  an  easily 
worked  key-operating  drafting  machine  with  which  his  ideas 
could  bo  gi-aphically  imt  on  paper  without  the  drudgery  of 
measuring  and  using  instruments,  what  a  boon  it  would  be 
to  many.  At  the  stroke  of  a  key  or  combination  of  keys,  a 
center  line  would  be  drawn  and  then  in  rapid  succession 
would  follow  other  lines  in  just  the  proportions  the  designer 
has  fixed  them  in  his  mind,  and  in  the  correct  relative  posi- 
tions. The  drafting  machine  has  greatly  reduced  the  labor  of 
making  drawings  but  still  leaves  much  to  be  desired.  Is  it 
too  much  to  expect  that  something  of  the  kind  outlined,  limited 
perhaps  to  drawings  of  small  size,  will  be  available  in  the 
not  distant  future? 

*     *     * 

OBSOLETE  METHODS  OP  IxARGE 
CORPORATIONS 

Most  mechanics  whose  duties  or  interests  have  led  them  to 
make  visits  to  machine  shops  engaged  in  other  lines  than 
machine  tool  building,  have  doubtless  been  surprised  to  note 
the  scarcity  of  some  of  the  most  highly  developed  forms  of  ma- 
chine tools  in  the  shops  of  the  half  dozen  or  so  great  manu- 
facturing corporations,  most  of  which  were  originally  formed 
by  the  combination  of  smaller  units.  In  such  shops  the  stand- 
ard design  of  engine  lathe,  for  instance,  still  holds  sway  for 
large  quantities  of  work  which  in  smaller  plants  is  profitably 
performed  on  turret  lathes  and  chucking  machines  of  the  hand 
and  automatic  types.  This  condition  can  be  described  in  no 
other  way  than  as  a  tendency;  but  in  some  of  the  shops  this 
tendency  is  very  strongly  marked. 

The  fundamental  reason  for  it  probably  springs  from  the 
very  conditions  which  make  such  corporations  possible.  Most 
of  them  have,  to  a  greater  or  less  extent,  placed  themselves  be 
yond  competition.  The  success  of  the  concern  may  be  built 
on  a  natural  monopoly  involving  the  supply  of  raw  material, 
on  an  artificial  monopoly  in  the  form  of  patents,  on  financial 
connections  which  control  important  markets,  on  a  superior 
selling  organization  made  possible  by  the  completeness  of  the 
line  produced,  on  the  careful  cultivation  of  the  territory,  or  on 
all  these  conditions  combined.  In  few  cases,  probably,  does 
such  a  concern  attain  and  hold  Its  position  on  account  of  su- 
perior ability  in  manufacturing.  High  development  in  this 
particular  is  naturally  found  in  smaller  shops,  where  the 
brightest  minds  of  the  concern  are  intimately  in  touch  with 
the  processes  of  manufacture,  and  constantly  thinking  out  im- 
proved methods. 

The  significant  feature  of  this  condition  is  that  very  little 
pressure  is  brought  to  bear  on  such  large  companies  to  reduce 
the  cost  of  production.  In  competition  with  smaller  firms, 
more  highly  developed  in  this  particular,  the  big  concern  pos- 
sesses overwhelming  advantages,  like  those  enumerated  above, 
which  have  jiroduced  its  present  preeminence.  In  what  little 
competition  there  may  bo  with  other  large  corporations,  sim- 
ilarly situated  in  respect  to  such  advantages,  the  cost  of  pro- 
duction does  not  have  to  be  carefully  considered,  because  all 
the  competitors  are  likely  to  be  on  the  same  footing. 

This  condition  results  in  a  tendency  to  cling  to  the  older 
methods  of  manufacturing  which  do  not  call  for  such  a  high 
degree  of  administrative  skill,  or  such  close  attention  to  de- 
tails on  the  part  of  the  manager.    In  completing  a  lot  of  ma- 


chines, lor  instance,  the  old-fashioned  way  Is  to  make  up  only 
a  suftlciont  number  of  each  of  the  parts  to  complete  tho  lot, 
oven  though  there  is  every  probability  that  Buccoeding  lots  of 
tho  same  machines  will  bo  recpiirod,  aiul  although  many  of 
tho  parts  could  be  made  cheaper  in  larger  quantities.  On  ma- 
chinery built  in  this  way  the  selling  cost  is  determined  by 
keeping  track  of  tho  cost  of  labor,  material  and  overhead  ex- 
pense, and  adding  to  them  th('  desired  |iro(lt.  Economic  con- 
ditions require  nothing  further,  and  this  arrangement  simpli- 
fies and  makes  possible  tho  difflcult  task  of  managing  a  very 
large  manufacturing  enterprise. 

But  it  should  be  possible,  and  it  will  become  necessary,  to 
avoid  such  economic  waste.  In  time  tho  smaller  and  better 
organized  works  will  secure  some  of  the  commercial  advan- 
tages of  the  larger  organizations;  and  the  latter,  under  the 
pressure  of  competition  among  themselves  will  bo  forced  to 
adopt  more  economical  methods. 

•  *  * 
THE  VALUE  OF  BEING  WELL  INFORMED 
An  authority  once  said:  "The  best  informed  man  does  not 
always  get  the  most  money,  but  he  usually  holds  his  job  the 
longest."  There  is  a  great  deal  of  truth  in  this  saying,  and 
it  would  be  well  if  young  men,  especially,  could  realize  that 
the  value  of  knowledge  and  experience  is  not  measured  by 
the  temporary  pecuniary  returns  only,  but  also  by  the  advan- 
tage of  being  able  to  satisfactorily  fill  a  secondary  position 
until  a  greater  opportunity  offers.  There  are  many  men  who 
are  able  to  obtain  good  positions  on  the  strength  of  their  own 
representation  of  their  ability,  but  who  are  not  able  to  keep 
their  jobs  for  any  length  of  time,  owing  to  the  fact  that  the 
foundation  of  knowledge  and  experience  on  which  they  build 
is  not  substantial  enough.  In  the  long  run  those  men  are 
losers  as  compared  with  the  man  who  does  not  attempt  to 
obtain  positions  which  he  knows  he  cannot  fill,  and  who  per- 
haps for  the  time  being  seems  to  lag  behind.  Meanwhile,  how- 
ever, this  man  may  be  storing  up  knowledge  and  experience 
gained  by  faithful  application  to  the  kind  of  work  for  which  he 
at  the  time  is  best  fitted,  and  in  due  course  he  is  likely  to  find 
himself  called  upon  to  fill  a  position  which  in  responsibility 
and  compensation  will  amply  repay  him  for  the  efforts  and 
sacrifices  he  has  made  in  acquiring  a  thorough  training  in  his 
work. 

The  ambitious  young  man  who  tries  to  increase  his  useful- 
ness by  acquiring  an  education  in  his  chosen  trade  should  not 
be  discouraged  if  he  finds  that  his  knowledge  and  labors  are 
not  immediately  rewarded.  The  knowledge  he  acquires  is 
sure  to  be  appreciated  some  day,  and  when  a  specially  trained 
man  is  needed,  the  one  who  has  fitted  himself  for  the  work 
to  be  done  is  the  most  likely  to  be  considered.  Eliminating 
the  cases  where  "pull"  and  personal  favoritism  have  been 
responsible  for  the  advancement  of  persons  not  actually  fitted 
for  the  positions  to  be  filled,  it  is  safe  to  say  that  most  of  the 
responsible  places  in  shops,  drafting-rooms  and  business  of- 
fices are  filled  by  the  men  who  ten,  fifteen  or  twenty  years 
ago  most  earnestly  endeavored  to  acquire  a  greater  and  more 
comprehensive  knowledge  of  the  occupation  in  which  they  were 

engaged. 

*     *    * 

In  the  Eastman  Kodak  Co.'s  plant  on  State  St.,  Rochester, 
N.  Y.,  is  an  ingenious  device  for  measuring  the  area  of  hides. 
The  company  purchases  large  quantities  of  leather  for  cover- 
ing cameras  and  the  machine  is  used  for  determining  the 
hide  areas.  It  consists  essentially  of  a  wooden  frame  carry- 
ing several  hundred  metal  pins,  hinged  at  the  back  and 
suspended  on  a  weighing  scale  having  a  pointer  which 
indicates  square  feet  area  on  its  face.  Instead  of  pounds. 
The  pins  vary  in  weight,  the  lightest  ones  being  at  the  back 
near  the  hinge  of  the  frame  and  the  heaviest  ones  in  front. 
Their  weight  is  proportional  to  their  distance  from  the  pivot. 
The  pins  two  feet  from  tho  pivot,  for  example,  weigh  only 
one-half  as  much  as  those  one  foot  away  from  the  pivot,  and 
so  on.  In  operation  the  frame  is  raised  and  the  hide  is  laid 
underneath  the  frame  which  is  then  let  down.  The  weight  of 
the  pins  resting  on  the  hide  is  subtracted  from  the  total 
weight,  thus  indicating  on  the  scale  the  square  feet  in  the 
hide. 


1004 


JIACHINERY 


Aii"ust,  I'JIO 


MACHINING  ACCURATE  QUICK-PITCH 
SCREWS  AND  NUTS 

By   FRANCIS   J.    BOSTOCK' 

Some  time  ago  the  writer  had  occasion  to  machine  a  con- 
siderable number  of  special  quick-pitch  screws  and  nuts  hav- 
ing quintuple  threads.  The  outside  diameter  of  the  screws 
was  94  inch,  with  a  lead  of  one  inch.  Fig.  1  shows  the  ap- 
pearance of  one  of  these  screws  and  one  of  the  nuts.  (A  quad- 
ruple threaded  screw  made  in  the  same  manner  as  the  quin- 
tuple screw,  is  shown  to*  the  left.)  The  requii'ement  was  that 
all  the  screws  and  nuts  should  be  absolutely  interchangeable 

with  each  other.  It 
is  readily  under- 
stood that  this  re- 
quirement presents 
considerable  difficul- 
ties. 

Several  methods 
suggested  the  m- 
selves  to  the  writer. 
Cne  was  the  ordin- 
ary way  of  cutting 
the  threads  in  the 
lathe,  changing  the  gears  around  1/5  of  a  revolution  to  give  the 
requisite  turn  to  the  work  so  as  to  cut  the  next  thread.  An- 
other method  would  have  been  to  mill  the  screws  in  an  ordi- 
nary milling  machine  and  to  arrange  for  some  way  of  tap- 
ping the  nuts  by  means  of  a  master  for  giving  the  tap  the 
correct  turning  effect  while  traversing  the  nut.  This  method, 
however,  presents  many  difficulties,  and  would  have  caused  I 
the  breaking  of  a  considerable  number  of  taps.  The  first 
method  mentioned  has  the  disadvantage  of  being  slow,  requir- 
ing the  repeated  starting  and  stopping  of  the  machine,  the 
thread  being  only  about  2  inches  long,  and  involving  also 
the  necessity  of  stopping  the  machine  to  change  the  gears. 
The  use  of  a  divisional  driving  plate  would  have  introduced 
inaccuracies  and  loss  of  time.  After  careful  consideration, 
therefore,  the  following  method,  which  has  proved  itself  to 
be  quick  and  applicable  alike  to  internal  and  external  threads, 
was  adopted.  It  insured  all  threads  being  cut  exactly  alike 
and  the  time  of  machining,  as  compared  with  the  cutting  of 
the  threads  in  a  lathe  in  the  ordinary  way,  was  reduced  from 
SO  to  85  per  cent. 

The  first  step  was  to  select  a  machine  suitable  for  this  work. 


Fig.  1. 


Multiple-threaded  Screws  and  Nuts  made 
by  Method  Described 


while  the  thread  was  being  cut,  but  return  at  an  Increased 
speed.  The  cam  and  work  always  revolved  in  the  same  direc- 
tion, and  it  was  only  necessary  to  withdraw  the  tool  on  the 
completion  of  each  cut  and  feed  it  in  when  beginning  a  new 
one.  An  adjustable  stop  was  used  for  giving  the  requisite  feed 
to  the  tool.    The  general  arrangement  is  indicated  in  Fig.  2. 

The  interesting  feature  about  the  method  described  is  that 
it  was  not  necessary  to  stop  the  lathe  until  the  threads  on 
each  piece  were  completely  finished,  the  device  having  a  pro- 
vision for  giving  automatically  the  travel  from  one  thread 
to  the  next,  thus  insuring  all  the  screws  being  cut  abso- 
lutely alike  and  made  interchangeable  with  each  other.  Another 
valuable  feature  is  that  the  saddle  travels  only  just  far  enough 
to  clear  the  work,  and  that  as  little  time  as  possible  is  occu- 
pied in  returning.  All  motions  are  independent  of  the  opera- 
tor, whose  sole  duty  it  is  to  feed  and  withdraw  the  tool  for 
each  stroke. 

The  master  cam  was  designed  as  follows:  The  length  of 
the  threaded  part  of  the  work  was  1%  inch,  requiring  a  move- 
ment of  the  saddle  of  about  1%  inch.  As  the  ends  of  the 
grooves  in  the  master  cam  were  to  be  rounded,  the  travel  in 
the  grooves  should  be,  initially,  about  2  inches.  Assuming, 
therefore,  that  the  saddle  travels  forward  2  inches,  then  the 
travel  2 

work  must  make  revolutions,  or,  in  this  case,  —  or  2 

lead  1 

revolutions.  Assume  now  that  we  decide  to  reverse  in  say 
11/5  revolution;  then  the  total  revolutions  of  the  work  to  one 


Pig.  2.  Lathe  Fitted  with  Master  Cam  for  Cutting  Multiple-threaded  Screws 

the  feed  shaft  of  which  was  driven  directly  from  the  feed 
screw,  so  as  to  enable  this  shaft  to  be  driven  at  a  predeter- 
mined ratio  to  the  lathe  spindle.  On  this  feed  shaft  a  cylin- 
drical cam,  capable  of  being  adjusted  to  any  desired  position 
along  the  shaft,  was  fastened.  This  cam  had  a  groove  cut  on 
its  surface  in  which  engaged  a  pin  plunger  extending  from  a 
bracket  on  the  saddle  or  apron  of  the  lathe.  By  this  means 
the  saddle  could  be  moved  forward  or  backward,  as  guided 
by  the  groove  in  the  cam.  '^he  plunger  could  be  let  in  or 
withdrawn  from  the  groove  as  required.  The  groove  in  the 
cam   was   so   arranged   that  the   saddle   would   travel   slowly 
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Fig.  3.     Layout  for  Master  Cam 

revolution  of  the  cam  is  2  +  1 1/5  =:  3  1/5.  A  little  considera- 
tion will  show  that  each  time  the  tool  returns,  it  catches  the 
next  thread  to  the  one  having  just  been  caught,  because  the 
work  has  advanced  1/5  of  a  revolution  for  each  time  the  tool 
returns.  In  the  illustration  in  Fig.  2  it  will  be  seen  that  the 
master  cam  has  two  grooves.  One  of  these  grooves  is  used 
for  screws  of  different  lead,  and  is  not  required  for  the  work 
being  described. 

We  will  now  proceed  to  find  the  requisite  lead  for  the  cut- 
ting of  the  cam,  the  lay-out  of  which  Is  indicated  in  Fig.  3. 
The  line  AB  represents  the  circumference  or  one  revolution  of 
the  master  cam.  This  must  be  divided  into  the  forward  and 
reverse  periods.  The  forward  travel  is  represented  by  10 
parts  and  the  reverse  by  6  parts,  the  point  P  being  the  point 
of  reversal.  From  point  P  draw  line  OP  equal  to  the  travel  of 
the  saddle,  i.  e.,  2  inches.  Draw  from  the  points  A  and  B 
through  the  point  0  lines  AF  and  BR.  Now  AR  and  BF  equal 
the  leads  to  which  the  groove  in  a  master  cam  must  be  cut, 
the  lengths  of  these  lines  being  easily  found  by  proportion. 

BF  :  2  : :  16  :  10;  hence  Bi<'  =  3.2     inches, 
AB  :  2  ::16  :    6;   hence  Afl  =  5.33  inches. 

The  master  cam  is  now  set  up  in  an  ordinary  milling  ma- 
chine and  grooves  milled  to  the  leads  found.  It  is  advisable, 
however,  not  to  mill  the  grooves  exactly  to  their  meeting 
point,  but  to  produce  an  easy  radius  at  their  junction  so  as  to 
reduce  the  strain  of  reversing  the  direction  of  the  saddle. 

After  the  master  cam  was  cut  and  attached  to  the  machine, 
the  correct  gears  to  drive  the  feed  shaft  in  the  right  relation 
to  the  lathe  spindle  were  determined.  The  ratio  of  the  number 
of  revolutions  made   by  the  work  to  the  revolutions  of  the 
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master  cam  Is   IC  to  G,  and   from   this   ratio  tlit^  gears  aro 
easily  found. 

Tho  measuring  of  the  external  threads  was  inadu  by  the 
who  method,  but  as  the  outside  diameter  was  standard,  only 
one  wire  was  used,  the  size  being  talven  from  one  wire  and 
the  outside  diameter  of  the  screw.  Tho  Internal  threads  wi'i-e 
measured  by  means  of  an  onlinary  screw  plug  gage. 

•     *     * 

SPECIAL  KEY-SLOT  MILLING  MACHINE 

A  s|)eeial  Muiehine  lor  milling  slots  and  key-holes  in  shafts, 
bushings,  eross-heads.  piston-rods  and  similar  pieces,  is  shown 
in  the  accompanying  engraving.  This  machine  has  two  hori- 
zontal spindles  arrangi'd  on  each  side  of  the  worlc-tablo  so  that 
the  mills  o|)erate  on  both  sides  of  the  work  simultaneously. 
The  table  is  given  a  reciprocating  motion  by  means  of  a  slot- 
ted crank  at  the  rear,  and  at  the  end  of  each  stroke,  tho  two 
spindles  are  fed  in  toward  the  center  of  the  work.  The  stroke 
of  the  table  is.  of  course,  adjustable  and  it  may  be  determined 
by  a  scale  on  the  slotted  crank. 

'l"he  feeding  movement  for  tho  s|)iudles  is  transmitted  from 
tue  drive  at  the  rear  through  the  bed,  by  shafts,  which  by 
means  of  spiral  gearing,  drive  the  horizontal  shafts  seen  at  the 
front  of  tho  machine.  These  shafts, 
through  spur  gears  and  a  slotted  crank 
and  ratchet  mechanism,  actuate  the 
worm  and  worm-wheels  shown.  The 
shafts  on  which  the  worms  are  mounted 
impart  the  movement  to  the  spindles  by 
a  pinion  that  meshes  w  ith  a  rack  cut  in 
the  spindle  quills.  This  feeding  move- 
ment, as  before  stated,  takes  place  at 
the  end  of  each  table  stroke.  The  feed 
can  be  varied  by  means  of  the  slotted 
cranks,  and  it  can  be  disengaged  auto- 
matically at  any  predetermined  point. 
The  disengagement  is  brought  about  by 
a  pin  attached  to  the  spindle  quill  strik- 
ing an  adjustable  screw  in  a  latch-lever 
which  holds  the  worm  into  engagement 
with  the  wheel,  the  worm  being  mounted 
on  a  swiveling  shaft  as  shown.  As  soon 
as  the  feed  is  thrown  out,  each  spindle 
is  automatically  returned  by  a  weight 
suspended  from  a  pulley  at  the  rear, 
mounted  on  the  worm-w'heel  shaft. 

When  milling  slots  in  solid  pieces 
such  as  piston-rods,  etc.,  the  tools  are 
prevented  from  touching  each  other  at 
the  center  of  the  work,  by  adjusting  the 

trip  mechanism  of  one  spindle  so  that  it  is  withdrawn  when 
within  about  1/32  inch  of  the  center.  The  other  spindle  is  also 
automatically  withdrawn  after  its  milling  cutter  passes  into 
the  slot  milled  by  the  opposite  tool. 

Slots  can  be  milled  with  either  parallel  or  taper  ends, 
though  in  the  latter  case  a  special  swiveling  table  is  used. 
The  milling  spindles  are  made  of  the  best  crucible  steel  and 
they  are  hardened  and  ground.  The  machine  has  a  pump  for 
supplying  lubricant  to  the  mills,  which,  after  being  used, 
drains  to  a  reservoir  in  the  lower  part  of  the  machine  body. 

The  particular  machine  illustrated  will  mill  slots  up  to  7% 
inches  in  length,  and  it  can  cut  a  keyway  5%  inches  long, 
13/1(1  inch  wide,  and  SV^  inches  deep,  in  thirty  minutes.  The 
distance  from  the  spindle  centers  to  the  main  table  Is  11% 
inches,  and  to  the  swiveling  table  7%  inches,  while  the  maxi- 
mum distance  between  the  spindle  heads  is  21  inches.  This 
machine  is  the  product  of  Droop  &  Rein,  Bielefeld,  Germany, 
who  also  manufacture  two  others  of  similar  design.  One  of 
these  is  equipped  with  four  spindles  which  adapts  it  to  the  mill- 
ing of  two  slots  simultaneously,  while  the  other  has  two  spin- 
dles, and  is  similar  to  the  one  illustrated,  but  is  electrically- 
driven. 

•     •     * 

The  legend  "I'atent  Applied  For"  so  often  seen  on  manu- 
factured machinery  generally  means  that  the  inventor  couldn't 
even  get  a  combination  claim  patent — which  is  usually  not 
worth  the  paper  it  is  written  on. 


LABOR  CONDITIONS  IN  AMERICAN  AND  GER- 
MAN MACHINE  SHOPS  AND  FOUNDRIES 

By  W     H.    DOOLEY> 

The  Oerman  government  recognizes  the  duty  and  exercises 
tlu^  right  of  regulating  thi;  metal  trades  In  the  interest  of  the 
employed,  but  In  doing  so  it  is  careful  to  keep  In  view  the 
eqiuil  duty  of  fostering  national  metal  and  engineering  in- 
dustries, and  consequently  the  German  law  is  In  many  re- 
spects much  less  stringent  than  the  English  and  AnuM'ican 
laws,  which  seem  to  have  been  enacted  under  spasmodic 
inlluences,  without  conscious  recognition  of  any  principle. 
This  might  be  explained  by  the  fact  that  the  (iermau  govern- 
nunt  has  been  obliged  to  cultivate  the  great  metal  and  engi- 
neering industries  with  nmch  care.  Consequently,  the  Ger- 
man legislature  has  been  obliged  to  strike  a  happy  medium 
between  two  claims,  that  of  the  employed  for  protection  and 
that  of  the  community  at  large  for  the  promotion  of  industrial 
enterprises,  whereas  in  both  America  and  England  the  neces- 
sity for  encouraging  manufactures  has  not  hitherto  existed, 
and  the  legislatures  have  merely,  from  time  to  time,  taken  up 
the  duty  of  protecting  the  employed  with  such  drags  upon 
their  actions  as  the  private  Interests  of  employers  have  been 


Special  Machine  for  Milling  Slots  in  Shafts,  Bushings.  Piston-rods.  etc. 

able  to  effect.  The  protection,  in  short,  has  been  all  on  one 
side.  The  time  when  this  line  could  be  pursued  with  safety 
in  this  country  and  England  has  now  passed. 

The  metal-working  manufacturing  industries  have  come  to 
such  a  delicate  balance  that  the  possibility  of  their  .toppling 
over  must  be  taken  into  account,  and  consequently  the  interest 
of  the  community  is  concerned  in  any  course  which  is  likely  to 
have  that  effect.  It  is  certain  that  if  our  metal  industries  do 
not  need  encouragement  from  the  legislative  branch  of  the 
government  they  certainly  do  require  protection  from  serious 
shocks.  It  is,  therefore,  instructive  to  note  the  careful  manner 
in  which  the  German  government  has  struck  this  happy  me- 
dium, and  the  results. 

Tho  most  stringent  regulations  passed  by  the  government 
are  those  affecting  children  and  women,  and  it  is  in  this  re- 
spect that  the  state  has  clearly  in  view  tho  interests  of  the 
community  as  represented  by  the  employed.  The  total  number 
of  children  under  fourteen  years  employed  in  the  metal  trades 
in  Germany  was  1087,  and  543  in  the  machine  trades.  These 
children  are  between  thirteen  and  fourteen,  and  the  hours  of 
employment  are  restricted  to  six  with  halt  an  hour  interval 
for  meals.  Between  fourteen  and  sixteen  they  may  work  not 
more  than  ten  hours,  they  must  have  an  hour's  pause  at  mid- 
day and  half  an  hour  both  In  the  forenoon  and  afternoon,  un- 
less their  working  day  is  not  more  than  eight  hours  and  no 
continuous  spell  exceeds  four  hours.     During  the  pauses  any 
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participation  in  the  worlc  of  the  factory  or  shop  is  forbidden, 
and  even  remaining  in  the  rooms  is  allowed  only  when  their 
own  department  of  the  work  is  brought  to  a  complete  stand- 
still or  It  is  impossible  for  them  to  go  elsewhere. 

When  past  eighteen  they  cease  to  be  youthful  workers  and 
are  under  no  special  regulations  except  that  all  under  twenty- 
one  must  be  provided  with  a  "work  book"  or  register  con- 
taining name,  age,  birthplace,  nature  of  employment,  date  of 
engagement,  discharge,  and  other  particulars.  All  boys  under 
eighteen  are  obliged  to  attend  a  continuation  school  for  nine 
or  ten  hours  during  the  week,  where  they  receive  instruction 
in  the  technical  knowledge  of  their  trade  and  religious  instruc- 
tion by  their  own  clergyman.  This  time  is  taken  out  of  the 
regular  work-day  without  loss  of  pay.  In  a  number  of  the 
larger  engineering  and  machine  shops  no  youthful  workers 
were  noticed  by  the  writer. 

Workmen  may  be  fined  to  the  extent  of  one-half  their  earn- 
ings except  in  cases  of  acts  against  fellow  workmen,  of  offenses 
against  morality,  or  against  regulations,  against  maintenance 
of  order  and  of  security,  etc.,  when  the  fines  may  be  Imposed  to 
the  full  extent  of  the  average  earnings.  All  fines  must  be  ap- 
plied to  the  benefits  of  the  factory  workers,  and  generally  go 
to  the  sick  fund,  but  this  does  not  affect  the  right  of  employers 
to  obtain  compensation  for  damage.  Particulars  of  fines  must 
be  entered  in  a  book,  which  is  open  to  inspection  by  a  govern- 
ment officer. 

Every  machine  shop,  foundry,  or  engineering  establishment 
must  have  a  set  of  rules  hung  up  in  an  accessible  place  in 
each  department  stating  the  hours  of  work,  with  the  regular 
intervals  for  meals,  the  time  and  manner  of  paying  wages,  the 
length  of  notice  terminating  employment  and  the  conditions 
under  which  notice  is  unnecessary,  and  particulars  of  punish- 
ment, including  fines  and  the  objects  to  which  they  will  be  ap- 
plied. Punishments  which  would  wound  self-respect  or  of- 
fend morality  are  inadmissible.  These  rules  are  equally  bind- 
ing on  employer  and  employed,  but  before  they  are  issued  op- 
portunity must  be  given  to  adult  workers  to  express  their 
views,  and  the  rules  with  any  objections  must  be  submitted 
within  three  days  of  issue  to  the  factory  inspector,  who  may 
order  amendments  if  the  rules  are  not  in  accordance  with 
the  law  or  with  special  regulations.  Punishments  not  in  the 
rules  cannot  be  imposed,  nor  can  other  grounds  of  dismissal 
be  included  in  the  contract. 

It  is  a  rare  thing  for  a  firm  to  have  any  differences  with 
its  workmen.     Indeed,  I  was  definitely  informed  by  one  firm 
that   there    had   been    only    five    cases    of    dispute    in    nine 
years,  and  these  arose  not  from  the  workmen  as  a  whole  or 
any  considerable  number  of  them,  hut  were  cases  of  individual 
workmen  making  complaints.     They  have  in  Germany  an  in- 
stitution  corresponding   to  the   Conseil   des   Prud'hommes   in 
France,   which  they  call   in   German   "Gewerbe  Gerichte,"   to 
which  all  cases  of  disputes  of  employes  and  employers  of  the 
metal  industries  are  brought.     The  average  number  of  cases 
tried  by  this  bureau  never  exceeds  500  a  year.     The  bureau 
consists  of  three  or  five  people.     The  government  appoints  a 
chairman  who  is  a  lawyer  and  the  representative  of  the  em- 
ployer and  the  employe.     Sometimes  two  are  selected  instead 
of  one.     They  try  the  case  before  them,  but  their  decision  is 
not  final  as  is  that  of  the  arbitration  board  in  this  country. 
It  a  workman  or  employer  does  not  like  the  decision  it  is 
only  binding  for  two  weeks.     Then  the  workman  may  leave  or 
the  employer  may  discharge  him.     To  illustrate  a  case:     One 
of  the  workmen  in  an  engineering  firm  thinks  he  should  re- 
ceive four  marks  more  a  week  in  wages.     He  goes  to  the  firm 
and  makes  the  demand.     They  refuse  him.     He  appeals  to  the 
Gewerbe  Gerichte.     The  Gewerbe '  Gerichte  says,  "No,  do  not 
pay  it."     The  workman  can  leave  at  the  end  of  a  fortnight  by 
giving  a  two  week's  notice,   or   if   the   decision   is   given   in 
favor  of  the  workman  the  firm  is  obliged  to  pay  him  the  in- 
crease for  two  weeks  at  least  and  then  they  may  give  him  a 
fortnight's  notice  by  serving  a  legal  notice. 

Notice  of  termination  of  employment  is  usually  a  fortnight, 
but  it  may  be  dispensed  with  on  the  part  of  an  employer  on 
the  following  grounds:  false  representation,  theft  and  other 
criminal  acts;  leaving  work  without  permission  or  refusing 
to  fulfill  the  contract;   carrying  fire  or  lights  about  contrary 


to  orders;  acts  of  violence  or  gi-oss  abuse  directed  against 
employer,  his  representative  or  family;  willful  damage;  in- 
ducing members  of  employer's  family  or  his  representatives 
or  fellow  workmen  to  behave  in  a  manner  contrary  to  law  or 
morality;  inability  to  continue  work;  or  an  alarming  disease. 
Similarly  it  may  be  dispensed  with  by  the  workers  on  cor- 
responding grounds;  and  also  for  non-payment  of  wages  in 
the  prescribed  manner;  neglect  to  provide  sufficient  work  for 
piece-workers;  unprofitable  prejudices;  danger  to  life  and 
health  in  the  employment,  which  could  not  be  inferred  from 
the  contract. 

The  provision  of  rules  for  the  metal  industries  containing 
the  foregoing  and  other  particulars,  legally  binding  on  em- 
ployers and  employed,  is  a  characteristically  German  method 
of  doing  business.  It  is  in  accordance  with  that  respect  for 
law  and  order  which  is  such  a  marked  feature  of  German  life, 
and  contributes  materially,  no  doubt,  to  the  smooth  working 
of  the  metal  and  engineering  industries.  The  rights  and  ob- 
ligations of  "work-giver"  and  "work-taker" — to  use  the  ex- 
cellent German  terms — are  publically  defined  and  guaranteed 
by  law.  This  conduces  to  tranquillity,  and  renders  vague  talk 
about  "rights"  palpably  futile.  The  law  cannot  be  changed 
by  individual  bullying  on  either  side.  The  rate  of  wages  is,  of 
course,  not  included  in  the  rules. 

Before  any  foundry,  machine  shop  or  engineering  establish- 
ment can  be  started  it  is  necessary  to  give  notice  to  the  local 
authority.  Similar  permission  is  required  for  the  erection  of 
boilers,  and  especially  noisy  works.  Apart  from  these  particu- 
lar provisions,  the  metal  industries  are  subject  to  the  follow- 
ing law: 

Owners  are  bound  to  arrange  and  maintain  workrooms,  ap- 
pliances, machinery  and  tools,  and  to  regulate  the  working  in 
such  a  way  as  to  protect  the  workers  from  danger  to  life  and 
health,  so  far  as  the  nature  of  the  business  allows.  Particular 
attention  must  be  paid  to  the  provision  of  sufficient  light, 
ample  air  space  and  ventilation,  and  to  the  removal  of  dust 
arising  from  the  work,  of  vapors  and  gases  thereby  developed, 
and  of  refuse  incident  to  it. 

Similarly,  those  arrangements  must  be  provided  which  are 
necessary  for  the  protection  of  workers  against  dangerous 
contact  with  machinery  or  parts  of  machinery  or  against  other 
danger  lying  in  the  nature  of  the  work,  place  of  working,  and 
particularly  against  the  dangers  which  might  arise  from  fire. 
This  section  is  followed  by  one  requiring  the  provision  of  ar- 
rangements for  the  preservation  of  morality  and  decency. 

The  proof  of  the  pudding,  however,  is  in  the  eating,  and  the 
test  of  a  law  is  its  execution.  Do  the  German  metal  industries 
conform  to  the  laws?  They  do — as  regards  health  and  com- 
fort they  are  not  to  be  excelled.  The  buildings  are  brick  and 
in  the  larger  plants,  steel.  The  most  striking  feature  of  the 
metal  and  engineering  plants  is  their  clean,  orderly  and  well- 
kept  condition.  These  qualities  are  universal,  and  they  extend 
to  the  dirtiest  and  the  most  untidy  department  of  the  trade — 
the  foundry.  The  foundry  in  this  country  is  usually  a  scene 
of  dirt  and  disorder,  unmitigated  by  any  attempt  to  be  tidy, 
and  aggravated  by  an  atmosphere  heavy  with  smoke  and 
gloom.  The  German  foundries  and  machine  shops  were  a 
revelation  to  me.  They  are  as  clean  and  w-ell-kept  and  al- 
most as  light  as  any  other  shop.  The  remarkable  order  main- 
tained is  systematic,  and  in  a  large  measure  intended  to  pro- 
mote the  prevention  of  accidents.  In  the  accident  prevention 
rules  of  the  Rhine  Westphalian  Engineering  and  Small  Iron 
Industries  Association,  I  find  laid  down  in  the  first  paragraph: 
"The  gangways  In  all  workrooms  must  be  broad  enough  to 
exclude  as  far  as  possible  injury  to  persons  using  them  by 
machinery  or  transmission  parts  in  motion.  They  must  be 
kept  in  good  condition,  and  must  not  be  blocked  by  the  heap- 
ing of  material,  or  the  transportation  of  articles." 

Exactly  the  converse  condition  is  what  exists  in  most  of 
our  engineering  shops.  There  is  no  room.  The  place  is  con- 
gested, and  manufactured  or  half  manufactured  articles  lie 
promiscuously  about  in  all  directions,  blocking  the  passage- 
way. The  entire  freedom  from  such  disorder  in  German  shops 
and  work-rooms  undoubtedly  conduces  to  efficiency  as  well  as 
to  safety,  and  it  is  secured  chiefly  through  the  habits  of  order 
inculcated  in  all  alike — workmen,  managers  and  owners — by 
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the    inilitary    (lisciiilinc    they     linvc     im(lrif;i)iu'.     Fi'iicing    of 
iimchiiu'ry  is  requiri'il. 

With  I'OKniil  to  tho  instiUluliou  ol'  iiuuUiiury  luui  wiii-ksliop 
iippliaiu't's,  1  I'liii  only  say  tliat  the  (iernians  have  our  best 
iiiaihiiies  iiistalleil.  They  lualte  use  of  electiie  power,  auto- 
iiuxtie  tools,  ete.  Of  course,  tliere  are  small  shops  where  one 
will  lind  two  men  workint;  on  a  lallie  wlu'U  it  was  iiileiuliil 
to  be  run  by  a  single  num. 

The  shops  are  well  pnu  iilnl  wiili  sanitary,  washing  anil 
dressing  aeeouinioilalions.  'J'hi'  WDrkuien  are  clean  and  ear(>- 
lul  in  their  luibits.  They  generally  keep  a  working  suit  of 
elothes,  and  elinnge  l)el'ore  and  after  work.  Consequently, 
lockers  arc  provided.  Baths  are  coninion,  particularly  shower 
baths.  The  practice  of  providing  comfort  and  conveniences 
for  workmen  by  emijlpyers  is  more  common  in  Germany  than 
in  America. 

The  \vorkinen  are  quiet  and  particularly  intelligent.  You 
might  say  they  are  no  brighter  than  American  workmen,  but 
they  seem  to  be  because  they  do  well  what  they  are  told  to 
do.  Mechanics  working  on  an  engineering  order  from  Eng- 
land do  not  hi'Sitate  to  use  the  original  Knglish  blueprint 
with  the  English  measurements.  The  foreman,  on  being 
asked  if  it  wduUI  be  necessary  to  turn  them  into  the  metric 
system,  said,  "Oh,  no,  the  men  will  work  from  the  English 
figures  all  right."  Now,  would  or  could  our  American  me- 
chanics do  the  same?  The  worlvuien  are  not  iij  the  least  in- 
ventive; they  never  make  suggestions  as  our  American  work- 
men are  constantly  doing,  nor  is  there  any  system  of  en- 
couraging them  to  do  so,  but  they  keep  the  rules  and  do  not 
strike.  In  short,  they  do  what  they  are  told,  and  do  it  well. 
Herein  is  the  second  cause  oi  the  success  of  the  metal  indus- 
try in  Germany. 

Roughly  speaking,  the  working  houis  are  ten  a  day.  The 
following  schedule  taken  from  the  different  metal  industries 
in  Germany,  will  show  exactly  the  length  and  distribution  of 
the  day's  work. 

Hours  in  Eng-ineerlng  Works  at  Dusseldorf 

Begin 6:30  A.  M. 

Breakfast 8:15  to  8:30  A.  M. 

Dinner    12  to  1 :  30  P.  M. 

Tfea 4 :  15  to  4 :  30  P.  M. 

Close    6:30  P.  M. 

Total,  12  hours,  minus  2  hours  for  meals,  equals  10 
hours,  week  60  hours. 
Hours  in  Machinery  Works  at  Dusseldorf 

Begin  7  A.  M. 

Dinner     12  to  1 :  30  P.  M. 

Close    6:30  P.  M. 

Total,  111/2   hours,  minus  1%  hour  for  meals,  equals 
10  hours,  week  60  hours. 
Hours  in  Engineering'  Works  at  Chemnitz 

Begin  6  A.  M.   (winter  7  A.  M.) 

Breakfast 8  to  8 :  30  A.  M. 

Dinner    12  to  1  P.  M. 

Tea 4  to  4:15  P.M. 

Close    6  P.  M.  (winter  7  P.  M.) 

Total,  12  hours  minus  1%  hour  for  meals,  equals  10% 
hours,  week  61%  hours. 

Hours  in  Steel  Works  at  Essen  (Krupp) 

Begin  6  A.  M. 

Breakfast 8  to  8:15  A.  M. 

Dinner     12  to  1 :  30  P.  M. 

Tea     4  to  4:15  P.  M. 

Close    6  P.  M. 

Total,   12   hours,   minus  2  hours   for  meals,  equals  10 
hours,  week  (;o  hours. 

The  normal  day  is  ten  hours  and  the  normal  week  is  60 
hours.  The  great  difference  between  the  United  States  and 
Germany  is  the;  number  and  length  of  the  meal  intervals  al- 
lowed in  the  latter.  As  a  rule,  in  the  United  States  the  only 
interval  allowed  is  for  dinner  and  that  is  generally  no  more 
than  three-quarters  of  an  hour  or  half  an  hour.  In  sonu- 
American  shops  when  they  are  busy  no  interval  is  allowed  at 
all;  the  men  snattth  their  food  as  best  they  can.  The  ma- 
chinery runs  continuously  and  this  is  the  .secret  of  the  great 
I)roduction  of  the  American  steel  mills  in  particular  and  of 
the  excessively  high  wages  earned  by  them.  Delibcrateness 
and  respect  for  meal  times  is  as  characteristic  of  Germans  as 
hun-y  iinil  iiidirri'renii'  to  llicin  are  of  AmcT-icans. 


BELL  POUNDING  IN  OLD  PRANCE 

Dy   JOSliPli    O.   HOKNUH 

The  accompanying  illustrations  of  bell  founding  in  France 
show  tln!  practice  used  previous  to  1777,  when  the  French 
encyclopedia,  from  which  these  illustrations  are  taken,  was 
published. 

Plate  1  shows  in  th>'  upper  iiart  a  bell  foundiy,  with  a  pit 
In  which  the  molds  are  contained,  covered  with  a  shed.  The 
furnace,  uncovered,  is  seen  to  the  light.  In  Fig.  1  a  molder 
is  seen  applying  with  his  hands  the;  tempered  loam  to  form 
the  model  of  a  bell.  He  takes  the  loam  from  a  cask  by  his 
side,  seen  to  thi^  right.  In  Fig.  2  the  other  workman  pushes 
the  loam  board  (the  gage,  or  pattei-n)  in  order  to  unite  or 
compress  the  loam,  and  to  remove  or  scrape  off  the  superllu- 
ous  material.  Fig.  3  shows  the  core  of  another  bell;  the 
cope  is  seen  suspended  by  the  tackle. 

Tht'  lower  part  of  this  plate,  Pig.  1,  shows  a  detail  of  the 


Plate  I.     Molding  Pit  and  Methods  used  in  a  Bell  Fuundi^    150  Yeara  ago 

striking  bar  or  "compass"  seen  in  Fig.  2  above,  at  G.  Two 
pieces  of  iron  compose  the  bar.  The  vertical  arbor  terminates 
at  the  bottom  in  a  pivot,  and  at  the  top  by  a  trunnion,  and 
carries  the  "strong  arm"  mortised  through  it,  on  which  the 
gage  or  striking  board  is  fastened.  Fig.  2  below  shows  the 
socket  or  step  of  iron,  which  is  fixed  by  its  three  branches 
in  the  solid  mass  of  the  core,  and  the  center  of  which  carries 
the  pivot  of  the  arbor  of  the  compass  or  striking  bar.  Fig.  3 
shows  the  arrangement  mounted  with  the  striking  board  in 
place.  The  masonry  of  the  'core  is  broken  away  to  leave  vis- 
ible stake  E  planted  in  the  middle  of  the  mold,  on  the  head  of 
which  rests  the  three-branched  footstep  which  supports  the 
arbor  and  compass.  The  board  is  secured  to  the  arm  with 
wedges.  The  lines  drawn  on  the  board  show  the  thickness 
of  metal,  just  as  the  patt<M'nmaker  puts  them  on  to-day.  Out- 
side the  metal  the  outer  thickness  of  the  loam  cope  is  also 
drawn  in. 

Plate  II  illustrates  the  different  portions  of  the  mold  in 
detail.  The  core  is  shown  in  Fig.  4.  We  are  told  that  the 
edge  of  the  pattern  board  in  the  previous  plate  has  been  cut 
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with  bill-hook  and  chisel  to  the  form  of  the  interior  of  the 
bell,  and  that  the  edge  has  been  beveled  so  that  it  does  not 
tear  up  the  loam.  On  commencing  to  work  the  core,  its  mold 
or  body  is  put  together  with  bricks,  partly  entire  and  partly 
broken,  and  covered  inside  and  outside  by  the  loam.  The  exterior 
angles  of  the  bricks  are  broken,  in  order  to  give  the  masonry 
a  true  circle.  As  each  brick  is  placed,  the  striking  board  is 
presented  for  the  purpose  of  setting  or  correction.  At  a  cer- 
tain stage  of  the  buildiug  up,  the  wooden  peg  E,  Fig.  3  in 
l^late  I.  is  put  in  place  to  afford  support  to  the  triangular  step. 


Plate  U.    Steps  in  Making  the  Core  and  Mold 

the  arms  of  which  are  laid  on  the  masonry.  The  work  then 
proceeds  to  the  full  height.  Then  a  bush  of  charcoal  is  let 
into  the  top  of  the  core.  All  the  brickwork  is  covered  with  a 
crust  of  cement  made  of  clay,  horse  manure,  and  hair,  well 
beaten  and  mixed  together  on  a  bench,  with  the  head  of  a 
mattock.  It  is  then  put  on  with  the  hands,  and  the  gage 
turned.  A  fire  is  lit  to  dry  the  first  coat,  which  drying  occu- 
pies from  12  to  24  hours.  It  is  stated  that  during  the  drying, 
the  molder  must  be  careful  to  refresh  the  water  parts  of  the 
mold  that  are  dry,  because  uniformity  of  drying  Is  necessary 
and  some  of  the  interior  parts  dry  more  slowly  than  others. 

Two  coats  or  applications  of  loam  are  made,  each  being 
dried.  The  second  coat  is  finer  and  more  liquid  than  the 
first.  A  third  coat  is  then  laid  on,  composed  of  cinders  and 
soap;  this  greasy  coat  makes  it  easier  to  detach  the  mold  yet 
to  be  built  when  it  has  to  be  lifted  off.  The  final  diameters 
and  the  circular  truth  are  carefully  checked  before  this  last 
coat  is  put  on,  which  is  not  dried.  (It  might  have  been  a  thin 
application  of  wax,  though  the  word  used  is  savon.)  It  is  a 
parting  thickness,  serving  the  same  function  as  a  thick  coat 
of  blackwash,  to  effect  a  separation  between  the  core  and  the 
mold  to  be  built  on  it. 

After  the  core  is  thus  completed,  the  model  or  pattern  of 
the  false  bell  has  to  be  struck.  The  board  is  removed  from 
its  bar  and  its  edge  cut  back  to  the  lines  representing  the 
pattern  body,  the  edge  beveled,  and  the  bar  and  board  re- 
placed in  its  pivot. 

The  loam  of  which  the  model  is  formed  is  stated  to  be  of 
clay,  sieved  and  mixed  with  hair  and  horse  manure;  this  is 
for  the  first  coat.     The  workman  takes  his  hands  full  of  this. 


and  applies  it  on  the  core  in  several  thin  applications  which 
are  amalgamated  to  form  the  thickness  required.  Each  coat 
is  gaged  by  the  board  and  is  dried  by  a  fire.  All  these  coats 
are  covered  with  hemp  to  prevent  the  mold  from  cracking  and 
splitting. 

When  the  "false  bell  mold"  or  loam  is  thus  finished,  border- 
ing lines  are  marked  to  indicate  the  positions  for  the  fillets 
for  the  inscriptions,  and  proportions  of  the  bell.  Afterwards  ■ 
, follows  the  building  up  of  the  cope  or  the  last  part  of  the 
mold,  to  prepare  for  which  a  composition  of  tallow,  soap,  and 
wax  is  used.  The  striking  board  is  replaced,  and  a  light  or  thin 
coat  of  this  composition  is  swept  on  by  the  edge  of  the  board 
to  give  an  equal  thickness.  The  board  is  then  removed  and 
the  inscriptions  are  put  on,  and  also  other  relief  figures.  Then 
all  is  ready  for  making  up  the  cope.  It  must,  according  to 
the  description,  be  extremely  strong  as  it  has  to  endure  the 
heat  due  to  casting,  be  buried  in  earth  well  trampled  and 
beaten  down,  and  carry  the  whole  of  the  weight  and  force  of 
the  metal  at  the  time  of  pouring.  To  strike  this,  the  edge  of 
the  board  is  cut  to  the  outline  of  the  cope,  the  third  line  in 
Fig.  3  of  Plate  I.  The  first  coat  applied  is  of  fine  clay  passed 
through  the  sieve  and  mixed  with  hair,  horse  manure,  and 
v,'ater  to  the  consistency  of  thin  mortar.  The  molder  takes 
the  mixture  in  his  hands  and  applies  it  softly  to  the  surface 
of  the  model  so  as  not  to  derange  the  letters  and  the  figures. 
It  covers  all  the  parts  in  relief,  filling  and  finishing  the  cavi- 
ties of  the  figures  and  letters.  This  operation  is  continued 
to  a  certain  thickness,  which  is  allowed  to  dry  without  fire. 
It  requires  about  12  or  15  hours  to  form  a  crust.     A  second 


^ 
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Plate  III.    Pouring  the  Metal,  and  Tools  used  in  BeU  Founding 

coat  of  the  same  material  is  then  laid  over  this  coat,  but  not 
so  thin,  and  when  this  second  one  has  reached  a  certain  con- 
sistency, the  striking-board  is  replaced,  and  a  fire  put  in  the 
core  to  melt  the  wax  in  the  inscriptions,  and  to  impart,  little 
by  little,  in  the  first  coats  the  hollows  of  the  letters  and  fig- 
ures. 

The  next  charge  of  loam  is  less  thin,  and  each  further  ap- 
plication is  more  and  more  solid,  and  between  these  is  placed 
plenty  of  hemp.     Finally  the  cope  is  lifted  by  the  hooks  and 
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rope  si'on  In  KIk.  C.  I'racUs  imtl  defects  mo  made  gooil,  If 
present,  followed  by  drying  with  linhled  straw.  The  model 
of  the  hell  Is  broken  away  from  the  eore,  which  la  cleaned 
and  dried  before  replacioK  the  cope. 

KiK.  7,  I'UUe  II,  shows  the  core,  which  has  u  rliiK  core  for 
suspending  the  clapiter,  rammed  In  it.  The  eye  Is  shown  sep- 
arately between  Kigs.  4  and  5.  Fig.  S  is  the  model  of  a  mold 
for  the  figures  in  wax.  It  is  of  copper,  and  drawn  for  a 
double  section.  It  has  a  doublu  edge  that  contains  the  wax  • 
which  takes  easily  the  imprint  of  tlu^  hollow  portion.  The 
letters  are  molded  in  the  same  manner.  Fig.  9  shows  the  im- 
print in  wax  drawn  from  the  mold,  and  in  the  state  in  which 
it  is  applied  on  the  model  of  the  bell. 

Fig.  10  Is  the  covering  mold  which  contains  the  mold  of  the 
horns  or  handles,  the  casting,  and  the  vents  in  the  side  oppo- 
site to  the  entry  of  the  metal.  Fig.  11  is  the  same  taken  from 
the  side  of  the  entry  of  the  metal.  Fig.  12  is  a  plan  of.  the 
horns.  Fig.  13  shows  them  in  perspective  on  the  upper  part 
of  the  bell.     These  horns  are  made  of  loam  calies  or  cores. 

The  operation  of  pouring  the  metal  for  the  molds  is  shown 
in  Plate  III.  The  furnace  is  of  the  reverberatory  type.  The 
tire,  of  wood,  is  built  on  a  grating,  fired  from  above,  and  the 
ashes  are  removed  from  a  pit  descended  to  by  steps.  These 
are  on  the  other  side  of  the  view,  out  of  sight.  The  master 
founder  is  seen  In  Fig.  1  tapping  the  furnace  with  a  long  pole 
to  run  the  metal  Into  the  molds.  He  controls  the  flow  by  In- 
troducing more  or  less  of  the  rod  into  the  hole  in  the  furnace. 
The  molds  are  situated  at  the  ends  of  the  cross  channels  in- 
dicated. Two  bells  at  the  first  cross  channel  are  first  cast, 
and  the  assistant  founders  (Figs.  2  and  3)  are  ready  to  lift 
the  plugs  of  iron  covered  with  clay  at  the  set  in  the  second 
channel  as  soon  as  the  first  two  molds  are  filled.  At  Fig.  4 
the  workman  pushes  the  metal  with  a  rabble  of  wood  towards 
the  tapping  hole. 

When  the  time  for  pouring  arrives,  the  canals  are  cleared 
and  a  charcoal  fire  is  kept  in  them  during  the  time  of  the 
melting  of  the  metal.  The  ends  of  the  rods  are  also  heated. 
The  tools  are  shown  in  the  lower  part  of  the  plate.  Of 
these  Fig.  1  is  the  tapping  pole.  Fig.  2  is  a  rabble  of  iron 
with  a  handle  of  wood  for  skimming  the  metal.  Fig.  3  is  a 
rabble  of  wood  handled  with  a  rod  of  the  same  for  pushing 
the  metal  towards  the  opening  of  the  tapping  hole  when 
melted.  Fig.  4  is  a  spoon  for  taking  samples  of  metal,  and  by 
them  to  judge  of  its  condition.  Fig.  7  Is  a  charging  bar  for  use 
at  the  door  of  the  furnace,  and  Fig.  8  is  a  clay  plug  for  the 
air  holes. 

•     *     * 

HIGH-PRESSURE  CYLINDER   DIAMETERS  FOR 
AIR  COMPRESSORS* 

By  J.  WILLIAM  JOKESt 

The  charts  in  the  accompanying  Data  Sheet  Supplement  are 
intended  for  rapid  determination  of  the  proper  diameters  of 
high-pressure  cylinders  for  compound  air  compressors.  By 
means  of  these  charts  it  is  possible  to  find  instantly  the  re- 
quired high-pressure  cylinder  diameter  for  various  pressures 
and  altitudes,  when  the  low-pressure  cylinder  diameter  is 
known. 

The  first  of  the  three  charts  is  laid  out  for  sea  level  condi- 
tions. The  diameter  and  stroke  of  the  low-pressure  cylinder 
are  first  computed  with*  reference  to  the  required  piston  dis- 
placement, and  from  this  diameter  the  high-pressure  cylinder 
diameter  is  traced  on  the  chart  as  shown  by  the  dotted  lines 
and  arrows,  which  indicate  the  method  of  procedure  when  the 
diameter  of  the  low-pressure  cylinder  is  20  inches,  and  the 
air  compressed  to  200  pounds  gage  pressure.  The  ratio  be- 
tween the  cylinder  diameters  when  found  in  this  manner  di- 
vides the  load  equally  between  the  two  stages,  provided  the 
intercooler  abstracts  all  the  heat  due  to  compression  in  the 
first  stage.  The  two  other  charts  are  laid  out  for  5000-  and 
10,000-foot  altitudes,  but  are  otherwise  used  in  the  same  man- 
ner as  the  first  chart. 

A  problem  which  often  confronts  the  compressor  builder 
when  manufacturing  a  standard  line  is  to  obtain  cylinder 
ratios  which  will  be  approximately  correct  for.  various  condi- 


tions. As  an  I'xaiiipli',  assume  that  It  Is  required  to  deter- 
mine the  dimensions  for  the  high  pressure  cylinder  of  a  com- 
pound compressor  having  a  low-iwessuro  cylinder  of  30  inches 
diametei-.  It  is  reiiuired  to  (Ind  the  correct  cylinder  ratios  for 
SO  to  100  i)ounds  gage  pressiiri'S  for  altitudes  from  sea  level 
up  to  GOOO  feet,  ileferiing  to  the  sea  level  chart  we  find  that 
I  111'  proper  diameter  of  the  high-pressure  cyliiuler  for  80 
pounds  would  be  18%  inches,  and  for  100  pounds,  18  inches. 
On  the  OOUO-foot  altitude  chart  we  lind  that  the  high-pressure 
cylinder  at  this  altitude  should  be  IS'/g  and  17%  inches,  for 
80  and   100  pounds  pressure,  respectively.     A  convenient  mean 

TAHI.H    OF    ABSOLUTE    RATIOS    OF    COMPRESSION 


IVmiKls 

AljsuhUc  kiUi.)  of  Compression 

.Sea  r,cvcl 

.5,000  I'-eet 

10,000  l'"ci'l 

80 
1(10 
135 
150 
300 
350 
300 

(J.44 
7.80 
9.50 
11.30 
14.60 
18.00 
31.40 

7.55 

9.30 

11.35 

13.30 

17.40 
31.50 
35.t)0 

8.93 
10.90 
13.40 
15.0(1 

30. HO 
35 .  80 
30.80 

of  the  above   pressures   would   be  IS   inches  diameter,  which 
would  meet  the  requirements  of  the  case  very  satisfactorily. 

The  ratios  of  the  cylinder  areas  as  given  on  the  charts  are 
obtained  from  the  absolute  ratio  of  compression.  Assume,  for 
example,  that  a  compression  of  150  pounds  gage  pressure  is 
required.  Then  the  absolute  pressure  equals  150  +  14.7  = 
164.7  pounds,  and  the  absolute  ratio  of  compression  is  164.7  -4- 
14.7  =  11.2.  The  square  root  of  this  ratio  is  the  ratio  of  the 
low-pressure  piston  area  to  the  high-pressure  piston  area,  or, 

V  11.2  =  3.35  ^  ratio  of  cylinder  areas. 

A  table  of  absolute  ratios  of  compression  for  various  pres- 
sures and  altitudes  is  given  above. 

The  general  formula  for  determining  the  high-pressure  cyl- 
inder diameter  when  the  low-pressure  cylinder  diameter,  the 
initial  pressure,  and  the  terminal  pressure  are  known,  is  as 
follows: 


d- 


D' 


-J 


Pi  +  P, 


\        P. 


in  which  d^  diameter  of  high-pressure  cylinder, 
D  =  diameter  of  low-pressure  cylinder, 
Pi  =  initial  pressure, 
Pj  =:  terminal  gage  pressure. 
At  sea  level,  of  course,  the  initial  pressure  Pi  is  the  atmos- 
pheric pressure  or  14.7  pounds  per  square  inch. 

As  an  example,  assume  that  a  given  compressor  requires  a 
low-pressure  cylinder  of  33  Inches  diameter.  Find  the  high- 
pressure  cylinder  diameter  for  compressing  air  to  100  pounds 
gage  pressure  at  sea  level. 


d  = 


33" 


;  19.75  inches. 


J^- 


14.7  +  100 


14.7 


•  with  lutn  Shoct  SiipplomPiit. 
t  AddrcBS  :     Painted  Post,  N.   Y. 


This  calculation,  however,  is  somewhat  lengthy,  and  the  ac- 
companying Data  Sheet  Supplement  will  be  found  very  con- 
venient, in  that  it  gives  the  diameter  required  directly  without 

any  calculation  whatever. 

*     *    * 

Other  things  being  equal,  a  grinding  machine  of  massive 
construction  can  successfully  use  softer  wheels  and  run  at 
lower  speeds  than  grinding  machines  of  a  lighter  type.  The 
greater  mass  of  the  heavy  m.achine  reduces  the  amplitude  of 
the  vibrations  and  makes  the  soft  wheel  work  efficiently 
where  a  harder  wheel  would  be  required  on  the  lighter  ma- 
chine. Lower  wheel  speeds,  of  course,  means  less  power  and 
less  wear  and  tear  of  both  the  machine  and  the  wheel. 
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THE  CONVERSION  OP  COMPOUND  EN- 
GINEERING UNITS 

By  JULIAN    C.  SMALLWOOD 

The  purpose  of  this  article  is  to  present  a  simple  method 
by  which  may  be  found  such  metric-English  equivalents  as 
are  not  ordinarily  tabulated  in  hand-books  and  by  the  use  of 
which  one  may  conveniently  translate  the  more  commonly 
used  compound  units.  The  method  may  also  be  used  for  the 
conversion  of  constants  in  empirical  formulas,  so  that,  if 
given  in  the  metric  system,  they  may  be  made  applicable  to 
English  units. 

Briefly,  this  method  consists  in  iirst  writing  the  units  in- 
volved in  the  quantity  to  be  converted  exactly  as  they  appear 
in  it,  and  then  canceling  them  as  common  factors  in  the 
terms  of  a  fraction  are  canceled.  The  units  that  remain  are 
fundamental  ones  of  the  system  to  be  translated,  whose  equiv- 
alents may  easily  be  remembered.  If  these  equivalents  are 
substituted  in  the  canceled  form,  a  number  results  by  which 
the  given  quantity  is  multiplied  to  effect  the  conversion. 

In  mechanical  and  thermodynamic  quantities,  the  funda- 
mental units  are  those  of  length,  mass,  temperature,  and  time. 
All  compound  units  of  measure  in  mechanics  and  thermo- 
dynamics are  combinations  of  these.  As  the.  unit  of  mass  is 
but  little  used  in  the  English  system,  we  may  consider,  in- 
stead, weight  which  is  directly  proportional  to  it.  The  fol- 
lowing are  the  familiar  equivalents  of  these  fundamental 
units : 

Length:   1  centimeter  =  0.3937  in.  1  in.  =: 2.54  centimeter. 

Weight:   1  kilogram    =2.205  lb.  1  lb.  =  0.4536  kilogram. 

Temp.:     1  deg.  C.        =  1.8  deg.  F.    1  deg.  F.  =  0.556  deg.  C. 

The  data  given  in  either  column  of  this  table  are  all  that  are 
necessary  to  make  any  conversion.  Suppose,  as  a  simple  ex- 
ample, that  we  wish  to  find  the  English  equivalent  of  the 
modulus  of  elasticity  having  the  metric  value  of  700,000.  This 
quantity,  in  English,  may  be  defined  as  the  pressure  per 
square  inch  divided  by  its  elongation  per  unit  length.  Its 
units  may  be  written: 

pounds 


Pressure  per  square  inch 


inches' 


pounds 


Elongation  per  incli 


inches 


inches- 


inches 
That   is,   the    units   of    the   quantity    "elongation    per    unit 
length"  cancel  each  other.     Similarly,  the  French  units  of  the 
modulus  are  kilograms  per  square  centimeter. 
Substituting  in  th?  expression 

kilograms 

Modulus  =  700,000 

centimeters' 

the  English  equivalents  of  the  kilogram  and  centimeter,   we 
have 

2.205  pounds 

Modulus  =  700,000  x 

0.3937'  inches' 

=  10,000,000  pounds  per  square  inch,  approx. 
Let  us  take  as  a  more  obscure  quantity,  the  mechanical 
equivalent  of  heat — in  English,  778.  This  is  the  number  of 
foot-pounds  of  work  equivalent  to  1  B.  T.  U.,  or,  to  make  the 
arrangement  of  the  units  clearer,  foot-pounds  of  work  per 
B.  T.  U.  It  is  desired  to  find  how  many  kilogram-meters  there 
are  to  a  calorie;  the  calorie  being  the  amount  of  heat  neces- 
sary to  raise  the  temperature  of  one  kilogram  of  water  one 
degree  C.  As  heat  is  measured  by  multiplying  weight  by 
temperature,  the  units  of  the  mechanical  equivalent  of  heat 
may  be  written: 

Units  of  work  feet  x  pounds  12  x  inches 

Units  of  heat  pounds  X  degi-ees  F.         degrees  F. 

The  metric  value  sought  may  now  be  obtained  by  substi- 
tuting the  equivalents  of  inches  and  degrees  as  follows: 

12  X  inches        778  X  12  X  2.54  centimeters 

778  X = : =  427 

degrees  F.  0.556  degrees  C.  X  100 

meters  per  degree  C.  or  kilogram-meters  per  calorie. 


This  is  then  the  metric  value  for  the  mechanical  equivalent 
of  heat. 

If  the  units  of  a  quantity  to  be  converted  are  not  readily 
recognized,  they  may  in  some  cases  be  determined  by  examin- 
ing those  of  an  identical  one.  For  example,  consider  the 
quantity  denoted  by  the  symbol  R  in  the  equation  for  perfect 
gases 

PVz=RT. 

In  this  equation  P  is  pressure  in  pounds  per  square  foot; 
V  is  the  volume  of  one  pound;  and  T,  temperature.  It  may 
be  written,  to  show  the  units  of  R,  as  follows: 

1        pounds  feet'  1  feet 

fl  =  P7X— = X X = 

T  feet'         pounds      degi-ees  F.        degrees  P. 

For  air,  /?  =  53.4,  and  the  metric  value  is  found  as  follows: 

12  X  2.54 


12  X  inches 
53.4  X  • =  53.4  X  • 


=  29.3. 


degrees  P.  0.556  X  100 

The  factor  100  is  used  to  change  centimeters  to  meters. 

It  IS  in  a  similar  manner  that  the  constants  of  empirical 
formulas  may  be  converted.  For  example,  Francis'  formula 
for  suppressed  weirs  is,  in  English, 

Q  =  3.33  B  V~S^, 
in  which  Q  is  the  discharge  in  cubic  feet  per  second;  B,  the 
breadth  of,  and  H  the  head  on,  the  weir  in  feet.     The  metric 
coefficient  may  be  ascertained  thus: 
Units  of  3.33  = 

feet'  per  second  V  feet 


Units  of 


B   V  H^ 


feet  X  V  feet' 


seconds 
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Hence,  by  multiplying  3.33  by  V  12  X  0.0254,  the  metric 
value,  1.84,  of  this  coefficient  is  obtained. 

Even  if  the  empirical  equation  to  be  translated  contains 
more  than  two  compounded  quantities,  the  conversion  is  in  no 
way  complicated.  As  an  illustration,  consider  the  metric  re- 
lation 

py  =  47.1  T  — 0.016  P 

in  which  P  is  the  pressure  of  steam  in  kilograms  per  square 
meter;  V.  its  specific  volume  in  cubic  meters  per  kilogram; 
and  T,  temperature,  in  centigrades.  The  units  of  the  quan- 
tity 47.1  T  must  be  of  the  same  kind  as  those  of  PY  and  of 
0.016  P,  for,  if  they  were  not,  the  quantities  could  not  be 
added  or  subtracted  as  indicated.  We,  therefore,  know  that 
the  units  of  the  coefficient,  47.1,  are  the  same  as  those  of 
PV 

,  or  units  of  47.1  = 

T 

kilograms  meters'  1  meters 

■ ■ X X = 

meters'  kilograms        degrees  C.      degrees  C. 

To  find  the  value  of  the  coefficient  of  T  in  an  English  equa- 
tion using  pounds,  feet,  and  degrees  F.,  it  is,  therefore,  neces- 

39.37  1 

sarv  to  multii)lv  47.1  bv X  ;  the  value  85.85  is  thus 

12  1.8 

obtained.  Similarly,  the  units  of  the  coefficient  of  P  are 
cubic  meters  per  kilogram  and  its  English  value  is  0.256. 

There  are  some  quantities  that  are  misleading  in  regard  to 
their  units.  For  example,  one  might  consider  that  the  heat  of 
vaporization,  heat  of  the  liquid,  etc.,  as  given  in  steam  tables 
are  expressed  in  heat  units  only.  If  it  is  remembered,  how- 
ever, that  such  a  quantity  is  the  number  of  heat  vnits  to  one 
pound  of'tfie  material,  or  heat  units  per  pound,  it  will  be  seen 
that  the  unit  of  temperature  is  the  only  one  to  be  considered 
in  making  a  conversion ;  that  is,  the  unit  of  weight  in  the  | 
denominator  cancels  that  in  the  numerator.  If,  then,  we  mul- 
tiply such  a  metric  quantity  by  1.8,  the  corresponding  quantity"] 
in  an  English  table  will  be  obtained. 

The  foregoing  examples  should  enable  the  reader  to  apply] 
this   method    to   any   metric-English    conversion.     It   is    onlj 
necessary  to  add  a  word  of  caution  that,  in  using  it,  all  thel 
units  involved  should  be  put  down  exactly  as  they  appear  in] 
the  expression  to  be  converted. 

*     *     * 

"The  eye  of  the  master  will  do  more  than  both  his  hands." — ^ 
Poor  Richard's  Almanack.  • 
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THE  EXPERIENCES  OP  A  YOUNG 
TOOLMAKER* 

By  T    OOVEY 

"Jim,"  said  Mr.  Corbln,  "I  want  you  to  help  George  for  a 
few  days.  He  is  building  a  special  tool  for  putting  slots  in 
a  taper  liole,  and  will  need  considerable  help.  There  is  also 
some  ot  tlie  work  that  you  can  do." 

"All  right,  sir,"  said  Jiui,  and  he  hunted  up  George  and 
told  hiui  that  he  was  to  help  him  on  the  job. 

"Well,  said  deorge,  "this  is  quite  a  big  job.  and  I  guess  I 
will  let  you  rough  out  this  operating  bar  lor  me.  Here  is  the 
blueprint  of  it.  You  will  notice  that  there  is  a  one-inch  hole 
clear  through  it.  1  want  you  to  turn  it  off,  leaving  about  one- 
sixteenth  inch  on  it  so  as  to  give  us  a  chance  to  turn  it  up 
straight  after  the  hole  is  bored,  and  bore  the  hole. 

"The  first  thing  will  be  to  center  it  and  turn  some  spots 
for  the  steadyrest.  I  think  the  best  way  to  center  it  will  be  to 
roughly  center  one  end  with  a  breast  drill,  then  put  it  in  that 


S  or  a  rainbow  when  you  got  the  hole  bored  to  say  nothing  of 
the  slots  that  are  to  be  cut  In  It.  This  bar  has  got  to  be 
straight  when  done  or  It  will  be  of  no  use,  and  as  it  will  then 
be  only  a  shell  It  should  be  of  stronger  material  than  cold- 
rolled  machinery  steel." 

"Why  is  cold-rolled  steel  more  liable  to  spring  than  forged 
steel  or  common  rolled  stock?" 

"Well,  that  is  not  a  hard  question  to  answer.  I  suppose  that 
thj  dilTerence  is  due  to  the  process  followed  In  the  manufac- 
ture. On  bars  that  are  well  healed  during  the  rolling  or  forg- 
ing the  kneading  ettect  of  the  operations  penetrates  more  deep- 
ly, and  therefore  such  severe  strains  are  not  given  to  the 
metal;  and  if  the  bars  are  afterward  annealed  such  strains 
as  there  may  be  are  mostly  eliminated.  With  cold  rolling, 
however,  the  action  necessary  to  bring  the  bars  to  the  re- 
quired shape  takes  place  mostly  on  the  outer  surface,  and  the 
high  places  are  of  course  rolled  more,  or  receive  more  pres- 
sure than  the  low  ones,  and  for  this  reason,  as  cold  rolling 
certainly  sets  up  strains  In  the  metal,  the  effect  of  the  process 


Fig.  1.     Operating  Bar 

lathe  with  the  long  bed,  catch  the  uncentered  end  in  the 
chuck  and  let  the  other  end  run  on  the  center.  True  up  the 
end  in  the  chuck,  and  turn  a  spot  a  couple  of  inches  long  close 
up  to  the  chuck;  then  turn  the  bar  around  and  let  this  spot 
run  in  the  rest  with  the  other  end  running  true  in  the  chuck; 
then  you  can  face  the  end  off  and  center  it.  Then  turn  a 
spot  next  to  the  chuck  again  and  turn  the  bar  around,  face  the 
end  off  to  length,  which  will  probably  take  out  the  old  center, 
and  recenter  it.  It  will  be  well  to  note  if  there  are  any  bends 
In  the  bar  and  if  so  favor  them  when  centering  it,  but  don't 
try  to  spring  the  bar  straight.  When  you  get  it  centered  1 
will  show  you  how  to  start  turning  it." 

Jim  took  the  blueprint  (see  Fig.  1)  and  the  stock  to  his  vise 


for  Taper  Slotting  Tool 

is  to  produce  an  unstable  product,  the  removal  of  any  part  of 
which  is  liable  to  affect  the  remainder.  This  is  proven  in 
practice,  as  it  is  well  known  that  scarcely  any  two  pieces  of 
cold-rolled  steel  act  the  same  under  machining  operations." 

"I  don't  know  much  about  the  stuff,  and  only  suggested  It 
because  I  thought  that  it  would  be  much  easier  to  make  the 
bar  of  it,"  said  Jim  as  he  went  back  to  center  the  piece,  which 
he  soon  finished. 

"Now,"  said  George,  "take  off  the  chuck  and  put  on  the 
driver;  put  a  dog  on  the  bar  and  place  it  between  centers, 
then  put  the  steadyrest  on  as  close  up  to  the  headstock  as  you 
can,  so  that  it  will  not  interfere  with  the  dog;  back  the  jaws  of 
the  rest  away  so  that  the  bar  can  revolve  without  touching 


Fig.  2.     Hognoae  Drill 

and  before  starting  work  on  it  measured  the  piece  of  stock. 
He  noticed  that  there  was  over  one-half  inch  of  stock  to  come 
off  the  diameter.  Going  over  to  George,  he  said:  "George, 
there  is  over  one-half  inch  of  stock  on  that  bar.  Why  didn't 
they  give  us  a  smaller  piece?  I  think  that  a  piece  of  2-inch 
cold-rolled  stock  would  have  made  that  nicely;  then  we  would 
not  have  needed  to  center  it  or  turn  it  at  all." 

"That  piece  of  stock  is  all  right,"  said  George.  "It  is  low- 
grade  annealed  tool  steel,  and  when  you  get  it  turned,  if  you 
have  been  careful,  there  will  be  no  strains  in  it  and  it  will  be 
straight.     If  It  were  cold-rolled  it  would  be  in  the  lorm  of  an 

*  For  previous  Instnllnionts  of  this  sorlcfl  of  iirtlolos,  soe  "Ex- 
porlcnros  of  n  Young  Toolmakcr,"  with  nccoiiipan.vlng  references, 
.Iiine,  1010. 


of  Approved  Form 

them,  then  turn  a  spot  eight  or  ten  inches  away  from  the  end 
that  has  the  dog  on  it  and  be  very  careful  to  get  the  spot 
true  and  round,  because  if  there  is  any  error  in  the  first 
spot  it  will  not  only  appear  in  the  next  but  will  be  Increased. 
Bring  up  the  steadyrest,  close  the  jaws  down  on  the  spot 
carefully  and  fasten  them,  clamping  the  steadyrest  fast  to  the 
bed  of  the  lathe;  now  if  the  bar  is  stiff  enough,  turn  a  spot  a 
little  to  one  side  of  the  center  toward  the  headstock  end.  If 
the  bar  chatters  too  much,  you  will  have  to  turn  one  about  hall' 
way  between  this  place  and  the  spot  that  is  running  in  the  rest; 
then  move  the  rest  to  that  and  turn  the  spot  near  the  center 
and  move  the  rest  to  that.  You  can  then  go  ahead  and  take  a 
heavy  cut  from   half  the   bar,   removing   about    two-thirds  of 
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the  stock;  then  turn  a  smooth  spot  about  four  or  five  inches 
from  where  the  cut  stops,  turn  the  bar  around  and  rough  off 
the  other  end,  letting  the  spot  last  turned  run  in  the  rest. 
Now  if  you  back  the  jaws  of  the  rest  away  and  start  the  lathe 
you  will  probably  find  that  the  bar  is  crooked,  but  as  most  of 
the  strains  have  been  removed  with  the  outer  surface  the 
chances  are  that  if  you  repeat  the  spotting  process,  beginning 
at  the  headstock  end  as  before,  and  take  another  cut  over  the 
bar,  you  will  then  find  it  comparatively  straight." 

Jim  went  ahead  and  in  the  course  of  the  day  had  the  bar 
turned  up,  leaving  about  a  sixteenth  inch  of  stock  on  it  to 
finish.  Then  he  called  George  to  look  it  over  and  tell  him 
what  to  do  next.  George  backed  the  steadyrest  Jaws  away, 
.  and,  revolving  the  bar  rapidly,  he  found  that  it  was  pretty 
straight  and  told  Jim  he  had  done  a  good  job  so  far. 

•The  next  thing,"  said  George,  "is  to  get  that  hole  in  it.  It 
is  only  put  there  to  lighten  the  bar  so  it  does  not  have  to  be 
so  very  accurate;  still  it  must  be  straight  enough  to  leave  the 
walls  fairly  equal.  I  think  that  if  we  bore  from  both  ends  we 
will  get  it  good  enough.  I  am  quite  sure  that  there  is  a  % 
extension  shank  about  three  feet  long  for  drills  with  No.  2 
Morse  shanks  in  the  toolroom,  but  if  there  is  not  we  will  have 
to  make  one.  See  if  you  can  get  one,  and  also  a  %-inch  twist 
drill  and  a  1-inch  hognose  drill." 

Jim  found  that  there  was  an  extension  and  brought  it  with 
the  drills  to  the  lathe.  George  looked  them  over  and  said: 
"We  had  best  drive  each  drill  into  the  socket  and  driii  and 
ream  a  small  hole  through  the  socket  and  the  shank  of  cacli 
drill  so  that  we  can  pin  it  fast  in  the  socket  while  we  are 
using  it.  for  if  we  should  get  one  of  the  drills  stuck  down  in 
the'  hole  we  might  have  quite  a  bit  of  trouble  in  getting  it 
out;  there  is  not  much  danger  if  the  drills  are  kept  sharp 
but  it  is  best  not  to  take  any  chances.  Now  find  a  piece  of 
steel  about  1%-inch  diameter  by  about  3  inches  long,  catch 
one  end  of  it  in  the  lathe  chuck  and  bore  it  out  %  inch  diam- 
eter for  about  an  inch,  turn  it  for  the  same  distance  to  a 
diameter  of  about  two  or  three  thousandths  less  than  one  inch, 
and  cut  it  off  with  a  parting  tool,  thus  making  a  collar  one 
inch  in  diameter  and  one  inch  long  with  a  fti-inch  hole." 
^Jim  soon  got  the  collar  made  and  George  told  him  to  put 
one  end  of  the  bar  in  the  chuck  and  run  the  other  in  the 
steadyrest,  and  to  be  very  careful  to  have  the  end  in  the 
chuck  running  true  and  the  steadyrest  set  up  so  as  to  bring 
the  bar  in  line  with  the  tailstock  center,  for  on  this  depends 
the  accuracy  of  the  hole  to  a  certain  extent.  "Let  me  look  at 
it  before  you  start  boring,"  said  George. 

In  a  short  time  Jim  had  the  bar  chucked  up  and  called 
George  to  look  at  it.  George  tried  the  chuck  end  and  found 
it  true,  then  he  cleaned  out  the  center  in  the  other  end  put 
a  little  Prussian  blue  on  the  center  in  the  tailstock  and  care- 
fully ran  it  into  the  center  in  the  bar;  then  he  backed  it  out 
looked  at  it  and  said:  "It  is  just  a  little  low  but  pretty 
good";  he  raised  it  a  little,  tried  it  again  and  then  told  Jim 
to  go  ahead  and  put  the  twist  drill  in  to  about  the  depth  of  the 
flutes.  Jim  did  this  and  then  went  to  George  and  said:  "I 
don't  see  how  we  can  get  that  %-inch  diill  through  the  bar 
with  that  %  extension  on  it." 

"That  is  easy,"  said  George.  "Drill  in  as  far  as  you  have 
gone  with  the  twist  drill  with  the  hognose,  then  you  can  put 
the  %-drilI  in  again  and  go  four  or  five  inches  more,  etc. 
Now  to  start  a  hognose  drill  properly  you  have  to  do  one  of 
two  things— either  start  it  through  a  bushing  or  bore  the  hole 
out  for  a  short  distance  just  the  size  of  the  drill.  You  can't 
use  a  bushing  in  this  case,  so  you  will  have  to  bore  the  hole  out 
for  an  inch  or  so  with  a  boring  tool.  Be  very  .careful  to  have 
the  hole  just  the  size  of  the  drill  for  if  it  is  either  large  or 
small  the  drill  will  not  work  good. 

"A  hognose  drill  to  work  right  must  be  kept  in  good  condi- 
tion, and  not  be  allowed  to  get  dull  or  oiit  of  shape.  It  is  a 
very  easy  matter  to  spoil  one  in  grinding.  The  main  thing 
to  be  careful  of  is  not  to  grind  away  the  center.  That  por- 
tion of  the  drill  marked  A,  Fig.  2,  should  be  ground  back 
about  three-thirty-seconds  inch  on  this  size  of  drill,  and  the 
wheel  used  should  have  a  rounded  corner.  The  lip  is  ground 
with  a  wheel  having  a  rather  square  corner,  and  the  edge  of 
the  lip  leads  away  from  the  center  at  about  the  angle  C. 
This  is  done  so  that  sharpening  the  drill  on  the  end  will  al- 


low the  center  of  the  drill  to  come  within  the  metal;  then 
using  a  depth  gage  with  the  scale  set  to  just  half  the  diam- 
eter of  the  drill,  grind  the  portion  A  and  the  lip  of  the  drill 
so  that  the  point  B  comes  just  in  the  center  of  the  drill.  The 
center  is  found  by  holding  the  depth  gage  against  the  sides 
of  the  drill  with  the  end  of  the  scale  that  is  set  to  half  the 
diameter  pointing  towards  the  center.  You  will  notice  that 
that  portion  of  the  drill  cut  away  in  making  it  is  a  little  less 
than  half  of  the  drill;  that  is,  it  is  not  cut  down  to  the  center 
line;  this  shape  combined  with  the  radius  at  the  center 
edge  of  the  portion  A.  and  the  angle  of  the  edge  of  the  lip  C, 
enables  a  new  center  to  be  obtained  by  grinding  off  the  end. 
The  inner  end  of  the  cutting  edge  B  must  be  in  the  center 
because  if  it  is  too  short  or  too  low  the  drill  would  leave  a 
core  when  drilling  in  solid  metal,  and  if  too  long  or  too  high 
would  have  no  clearance  at  the  center.  It  is  best  to  have  the 
cutting  edge  a  very  little  short  or  low  than  long  or  high,  as 
it  is  theoretically  impossible  to  give  the  cutting  edge  of  a 
hognose  drill  clearance  at  the  center,  but  in  practice  they 
work  very  good  with  the  inner  end  of  the  cutting  edge  cen- 
tral " 

"Now  each  time  that  you  follow  up  the  twist  drill  with  the 
hognose  run  the  hognose  in  far  enough  to  remove  all  the  cen- 
ter left  by  ihe  point  of  the  twist  drill,  and  then  to  start  the 
twist  drill  central  again  clean  out  the  hole  either  with  the 
air  blast,  or  with  a  piece  of  waste  fastened  to  the  end  of  a  small 
rod,  slip  the  collar  you  made  down  into  the  bottom  of  the  hole 
using  a  i-od  to  push  it  down  into  place.  This  collar  will  act  as 
a  bushing  to  steady  the  twist  drill  in  starting.  When  you 
have  the  drill  started  you  can  pull  it  out  with  a  rod  thai  has 
a  small  hook  bent  on  the  end  of  it.  In  this  manner  you  can 
prevent  the  twist  drill  from  running  off  center,,  as  it  cannot 
run  very  far  in  five  or  six  inches  and  the  bushing  will  restart 
it  central." 

"How  can  I  tell  when  I  have  run  the  hognose  drill  in  far 
enough  to  take  out  all  of  the  hole  made  by  the  twist  drill?" 
asked  Jim. 

"You  can  see  for  the  first  time  or  so,  or  at  any  time  with 
the  aid  of  a  small  mirror;  after  the  first  time  you  will  prob- 
ably be  able  to  tell  from  the  way  the  drill  feeds  whether  it  is 
cutting  in  solid  metal  or  not." 

"If  the  hognose  drill  will  cut  to  center,  as  you  say  it  will 
if  ground  right,  why  use  the  twist  drill  at  all?" 

"This  extension  might  not  be  strong  enough  to  carry  the 
full  cut;  and  then  the  hognose  working  under  the  strain  of 
a  full  cut  would  bear  against  the  side  opposite  the  cutting 
edge  so  hard  that  there  would  be  great  danger  of  the  drill 
"picking  up"  and  starting  to  cut  or  score,  w'hieh  would  spoil  the 
drill  and  make  a  bad  hole.  If  you  could  keep  the  drill  well 
flooded  with  oil  you  might  do  it,  but  I  would  not  risk  it. 
Keep  plenty  of  oil  in  the  hole  anyway;  get  one  of  those  squirt- 
guns  out  of  the  toolroom  and  use  it  often.  Put  a  pan  under 
the  lathe  where  it  will  catch  the  oil  and  keep  it  off  the  floor; 
you  can  also  flll  the  squirt-gun  from  it.  Clean  the  chips  out 
of  the  hole  often,  and  don't  allow  them  to  pack  tight  at  any 
time.  If  you  are  careful  otherwise  I  think  when  you  have 
the  hole  completed  you  will  be  unable  to  see  where  the  holes 
meet  in  the  center." 

Jim  found  it  a  rather  tedioiis  job  but  in  the  course  of  a 
couple  of  days  had  the  hole  bored  through.  Taking  the  bar  out 
of  the  lathe  and  looking  through  the  hole,  he  found,  as  George 
had  said,  that  he  was  unable  to  tell  where  the  two  cuts  came  to- 
gether. He  had  George  look  at  it  and  George  said  that  it 
looked  fine  and  told  him  to  get  a  one-inch  plug  sizer;  they 
tried  it  in  the  hole  and  found  that  it  was  an  easy  fit  with  no 
shape.  George  pushed  it  in  as  far  as  he  could  with  his 
fingers  and  then  taking  a  piece  of  cold-rolled  stock  that  was 
lying  near  pushed  the  plug  clear  through  the  hole,  finding  a 
spot  in  the  center  where  it  was  tight  but  still  It  would  go 
through. 

"Well,  Jim,"  said  he,  "you  have  learned  how  to  bore  a  long, 
straight  hole.  If  you  ever  have  a  similar  job  to  do  again  pin 
your  faith  to  a  hognose  drill.  It  will  do  a  good  job  if  it  is  well 
ground  and  treated  right.  Now  put  the  bar  back  in  the  lathe, 
bore  out  the  ends  to  1 1/16  inch  and  plug  them  up;  then  set  up 
the  bar  •  and  center  again,  which  will  be  about  all  you 
can  do  with  it." 
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KEY  FITTING 
The  proper  method  of  tlttliig  a  key  In  Its  seat  depends  some- 
what on  the  type  of  key  used,  which  is  governed  largely  by  the 
class  of  work  for  which  It  is  Intended.  In  Pig.  1  several 
methods  of  securing  a  shaft  and  hub  against  relative  rotary 
Miovenients  by  the  use  of  keys  are  indicated.  The  style  Illus- 
trated at  .1  is  known  as  a  "saddle  key."  This  ty|)e.  which  Is 
shown  in  perspective  at  A.  Fig.  2,  has  i)arall('l  sides  and  Is 
curved  on  its  under  side  to  tit  the  shaft.  It  is  slightly  tapered 
on  top  so  that  when  it  Is  driven  tiglitly  in  place,  the  shaft  Is 
held  by  frictional  resistance.  This  key  should  be  fitted  so  that 
it  bears  lightly  on  the  sides  and  heavily  between  the  shaft  and 
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Fig.  1.     Various  Methods  of  Keying  Shafts  and  Hubs 

hub  throughout  its  entire  length.  As  the  drive  with  this  type 
of  key  is  not  positive,  it  is  only  used  where  there  is  little 
power  to  transmit.  Of  course,  it  is  an  inexpensive  method  of 
l^eying,  as  the  shaft  does  not  need  to  be  machined. 

The  "flat  key"  shown  at  B  differs  from  the  saddle  key  in 
that  it  bears  against  a  flat  surface  on  the  shaft,  which  gives 
it  a  fairly  good  grip.  This  type  Is  not  adapted  to  heavy 
work,  however,  owing  to  the  excessive  strains  to  which  the 
hub  is  subjected,  as  the  shaft  tends  to  turn.  The  method  of 
fitting  is  practically  the  same  as  for  the  saddle  key,  there  being 
a  comparatively  light  bearing  at  the  sides  and  a  heavy  bear- 
ing at  the  top  and"  bottom.  The  "sunk  key"  shown  at  C,  as 
its  name  implies,  is  sunk  into  the  shaft,  and  it  is  more  satis- 
factory than  either  of  the  other  types  referred  to,  as  it  gives 
a  stronger  and  more  positive  drive.  With  this  type  of  key, 
care  should  be  taken  to  secure  a  good  bearing  on  the  sides. 
Ordinarily  the  bearing  at  the  top  and  bottom  of  a  sunk  key 
should  be  comparatively  light,  though  in  some  cases  when  it  is 
used  to  resist  endwise  movement,  as  well  as  a  rotary  move- 
ment, it  is  given  a  heavy  Ijearing  on  all  sides.  The  principal 
bearing,  however,  should  not  be,  in  any  case,  at  the  top  and 


Fig.  2.     DifTerent  Types  of  Keys 

bottom,  as  it  is  then  more  liliely  to  work  loose  tliau  when  fitted 
tightly  at  the  sides. 

Keys  are  usually  milled  or  planed  slightly  larger  than  their 
keyseats,  so  that  they  may  be  accurately  fitted  by  filing.  After 
a  key  has  been  reduced  sufficiently  to  allow  it  to  enter  the  key- 
seat,  it  is  driven  in  as  far  as  it  will  go  by  tapping  lightly;  it  is 
then  removed  and  the  bearing  marks  filed  away.  This  opera- 
tion is  rei)eated  until  the  key  can  be  driven  home. 

When  a  key  is  so  located  that  it  can  be  removed  by  driving 
against  the  inner  end  with  a  punch,  the  headless  type  shown 
at  B.  Fig.  2,  is  generally  used.  Very  often,  however,  it  is  ira- 
imssible  to  drive  against  the  Inner  end;  in  that  case  the  style 
of  key  illustrated  at  C  is  preferable,  as  the  head  enables  it  to 
be  withdrawn  when  fitting  or  disassembling,  by  the  use  of  a 


wedge  or  lever.  The  style  of  punch  shown  in  Fig.  3  will  be 
found  excellent  for  driving  out  headless  keys.  Hefore  driving 
a  key  into  Its  seat,  it  should  l)i'  oiled  to  facilitate  its  removal.  It 
is  also  a  good  plan  before  driving  a  key  In  for  the  purpose 
of  testing  Its  bearing,  to  round  the  corners  so  that  they  will 
not  interfere  by  bearing  heavily  on  small  fillets  which  may 
have  been  left  in  the  keyseats.  By  covering  the  keyseat  with  a 
thin  coat  of  black  or  red  lead,  the  bearing  can  be  more  easily 
seen. 

As  the  accuracy  with  which  a  sunk  key  can  Ix'  fitted  depends 
largely  on  the  relative  positions  and  siz<'s  of  the  keyseats  in 
the  shaft  and  hub,  it  is,  of  course,  essential  that  the  keyseating 
be  carefully  done.  Each  keyway,  in  addition  to  being  of  the 
same  width,  should  be  in  line  with  the  axis  of  the  shaft  or  bore 
and  the  sides  should  be  parallel  with  a  radial  line  passing 
through  the  keyway  center.  Obviously,  when  the  keyseats  of 
both  shaft  and  hub  are  cut  in  this  way,  the  sides,  when  the 
two  are  brought  together,  will  line  up  both  across  and  length- 
wise of  the  shaft,  making  it  possible  to  give  the  key  a  good 
bearing. 

The  Woodruff  key,  which  is  much  used  in  machine  tool 
construction,  is  in  the  form  of  a  half-disk  as  shown  at  E. 
Pig.  1.  The  circular  side  of  this  key  is  seated  in  a  slot  which 
is  milled  to  the  same  radius  in  the  shaft,  thus  making  it 
necessary  to  assemble  both  shaft  and  hub  with  the  key  in 
place.  Little  hand-fitting  is  necessary  with  this  type  of  key. 
The   bearing  should  be  on  the  sides,  and  the  top  should  be 
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Fig.  3.     Punch  for  Baclting  Out  Headless  Keys 

filed  until  it  has  a  light  bearing  as  with  the  sunk,  rectangular 
key. 

Taper  pins,  similar  to  the  one  shown  at  D  in  Pig.  2,  are 
sometimes  used  as  keys  for  attaching  handwheels  to  their 
shafts,  and  for  other  similar  light  work  which  requires  an 
inexpensive  method.  The  hole  for  the  key  is  drilled  partly  in 
the  shaft  and  partly  in  the  hub,  as  shown  at  D  in  Fig.  1,  so 
that  the  pin,  when  in  place,  resists  any  relative  movement 
between  the  two.  After  a  straight  hole  has  been  drilled,  the 
pin  is  fitted  by  reaming  the  hole  with  a  taper  reamer. 

*     *     * 
THE   PERILS  OF  AVIATION 

Navigating  the  air  is  a  glorious  but  dangerous  sport.  The 
New  York  World  has  compiled  a  list  of  twelve  aviators  liilled 
within  the  past  two  years,  as  follows: 

1908  • 

September  17— Lieut.  Thomas  E.  Selfridge,  U.  S.  A.,  fell  with 
Orville  Wright  at  Fort  Myer,  near  Washington,  D.  C. 

1909 

September  7 — E.  Lefebvre  fell  in  Wright  machine  at  Juvisy- 
sur-Orge,  France. 

September  7 — Ena  Rossi  Ivilled  in  Rome  in  machine  of  his  own 
invention. 

September  22 — Capt.  Louis  P.  Ferber  fell  at  Boulogne,  Prance. 

December  6 — Antonio  Fernandea  fell  1000  feet  at  Nice,  Prance, 
after  motor  exploded. 

1910 

January  4 — Leon  Delagrange  fell  at  Bordeaux,  France. 

April  2 — Herbert  Le  Blon  instantly  killed,  falling  on  rocks  at 
San  Sebastian,  Spain. 

May  13 — Chauvette  Michelin  fell  at  Lyons,  France. 

June  17 — Eugene  Speyer  fell  at  San  Francisco. 

June  IS— Robl  fell  at  Stettin,  Germany. 

July  3 — Charles  Wachter  fell  at  Rheims.  France,  in  Antoinette 
monoplane  after  its  wire  stays  broke. 

July  12 — Charles  Stewart  Rolls  fell  at  Bournemouth,  England, 
in  French-built  Wright  machine  after  the  forward  direct- 
ing plane  l)_l-oke  uiidci'  sti-niu  of  too  rapid  di'scent. 
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MACHINE  WORK  IN  THE   OIL  COUNTRY- 
MAKING  "JOINTS" 

By  V.  J.  M. 

In  the  last  fifty  years  a  great  many  changes  and  improve- 
ments have  been  made  in  the  method  of  drilling  wells  for 
oil,  gas  or  water,  and  a  comparison  of  the  tools  used  by  Col. 
Drake  (who  drilled  the  first  well  for  oil  in  1859  at  Pit  Hole, 
near  Titusville,  Pa.)  with  a  modern  outfit  would  cause  one  to 
think  that  Col.  Drake  surely  had  the  right  variety  of  "sand" 
to  tackle  such  a  job  and  bring  it  to  a  successful  consummation. 

Since  that  time  the  search  for  the  green,  brown  or  black 
fluid  has  spread  to  almost  every  civilized  country  on  the 
globe.  Several  different  methods  of  drilling  are  in  use  at 
present,  but  what  is  known  as  the  cable  system  is  the  most 
common.  In  this  system  manila  rope  was  used  exclusively, 
but  wire  rope  has  recently  been  found  useful  for  sand  lines,  al- 
though, as  yet,  it  has  not  proved  very  successful  for  drilling. 
One  of  the  prime  reasons  for  this  no  doubt  lies  in  the  fact 
that  the  wire  lacks  the  necessary  spring  or  stretch  as  well 
as  flexibility. 

A  common  "string"  of  drilling  tools  consists  of  the  various 
sizes  of  drills  or  bits,  the  auger  stem,  jars  and  rope  socket. 


Pa.,  for  a  taper  joint  for  oil  well  tools.  The  model  for  his 
invention  was  made  by  James  Sheridan  of  Franklin,  Pa.  It 
may  be  of  interest  to  machinists  who  are  working  on  this 
class  of  work  to  know  that  these  first  taper  joints  were 
made  without  a  lathe  taper  attachment,  the  tools  being  fed 
in  and  out  by  hand. 
The   principal    advantages   of   the    taper   over    the    straight 


Fig.  4.     Box  and  Pin  Templets 

joint  are  as  follows:  1.  Reinforcement  or  added  strength  at 
the  weakest  points  (see  Fig.  2).  2.  Convenience  in  putting 
together  as  well  as  time  saved  in  so  doing.  With  the 
old  style  straight  joints  it  was  quite  difficult  to  enter  or  start 
the  thread,  while  with  the  taper  joints  it  is  a  "cinch."     From 


To  alt  trhom  it  may  concern: 

Be  it  kiiowu  that  I,  John  Lyon  Alexan- 
der, of  Edeobiirg,  in  the  county  of  Clarion 
and  State  of  Pennsylvania,  have  invented  a 
new  and  useful  Improvement  in  Jointsfor  Oil 
Well  Tools,  &c.;  and  I  do  hereby  declare  the 
following  to  be  a  full,  clear,  and  ex&ct  descrip- 
tion thereof,  reference  being  given  to  the  ac- 
companying drawing,  forming  part  of  this 
specification,  aud  which  is  a  longitudinal  Cen- 
tral section  of  a  joint  embodying  my  inven- 
tion. 

My  invention  relates  to  the  construction  of 
joints  for  oil-well  tools;  and  consists  in  ta- 
pering the  pin  and  interior  of  the  box,  and 
also  tapering  the  threaded  piu,  so  that  their 
Strength  is  greatly  augmented  at  and  near 
the  shoulders,  where  they  are  8ubjecl4jd  to  the 
greatest  strain,  and  are  most  liable  to  break. 

Heretofore,  in  the  construction  of  joints  for 
oUwell  tools,  sucker  rods,  iSrc.,  it  has  been 
common  to  form  an  internally-threaded  socket 
or  box  of  even  bore  (or  interior  diameter) 
throughout,  aud  whose  thickness  was  about 
onefounh  tlio  diameter  of  the  joint,  so  that 
the  whole  amount  of  metal  was  about  equally 
divided  between  the  box  aud  pin. 

When  iu  use.*  the  gi^eatest  strain  occurs 
either  .at  the  top  or  shoulder  of  the  box,  or 
at  the  shoulder  of  the  pin,  and  the  joint  fre- 
quently breaks  either  at  one  point  or  the 
other,  causing  much  trouble  and  delay. 

It  is  at  once  apparent  that  the  strength 
of  the  ordinary  )oiut  is  only  equal  to  the 
strength  of  the  pin  or  of  a  rod  one-half  tjie 
diameter  of  said  joint,  aud  thus  in  such  con- 
nections the  pomta  where  the  greatest  strains 
occur  are  in  reality  the  least  able  to  resist 
them.  It  is  not  possible  to  overcome  this  diffi- 
ciUty  by  increasing  the  thickness  of  the  boxand 
pin,  for  such  a  procedure  would  increase  the 
diameter  of  the  joint  beyond  what  it  is  prac- 
ticable to  use  in  an  oil  or  similar  well. 

In  order  that  others  skilled  in  the  art  to 
which  it  appertains  may  apply  my  invention, 
I  will  proceed  to  describe  the  construi*tion  of 
jomt  whereby  I  overcome  theexisting  difficul 
ties  and  objections. 


A  and  B  indicate  the  two  sections  of  a 
joint  with  threaded  piu  a  and  socket  or  box  b. 
The  pin  a,  at  its  ba-se,  is  slightly  less  in  di- 
ameter than  the  whole  diameter  of  the  joint, 
and  tapers  thence  to  its  extremity,  which  may 
be  half  the  diameter  of  the  joint,  or  less,  If 
desired,  or,  in  other  worris,  is  a  frustum  of  a 
cone  whose  base  is  slightly  leas  than  a  cross 
section  of  the  joint. 

The  difference  between  the  diameter  of  the 
pin  at  its  base  and  the  whole  diameter  of  the 
joint  is  due  to  a  slight  shoulder,  a',  against 
which  the  socket  6  abuts. 

b  is  the  socket  or  box  section,  having  the 
taperied  cavity  c,  corresponding  to  the  form  of 
pin  a,  so  that  the  thickness  of  the  box  or 
socket  increases  steadily  from  its  extremity 
toward  the  shoulder,  and  at  the  shoulder  it 
is  almost  solid,  whereby  great  strength  is 
gained. 

The  pin  a  and  box  b  are  threaded,  as  before 
specified. 

In  connecting  the  jiarts  much  time  is  saved 
and  less  labor  requireil,  as  the  pin  passes 
about  halfway  into  the  box  or  socket  belbK 
the  threafls  engage,  aud  the  parts  bejng  cen 
tered,  there  is  no  difficulty  or  delay  iu  causing 
the  threads  to  engage  prot>erly. 

The  diameters  of  the  pin  and  box  at  tho 
shoulders  being  equal, 'or  about  equal,  to  the 
whole  diameter  of  the  joint,  great  strength 
is  obtained ;  and  if,  from  leverage  or  other 
cause,  the  upper  part  of  pin  a  should  bo  bro- 
ken in  the  socket  or  box,  the  parts  would  not 
separate  unless  the  force  were  sufficient  to 
break  the  box  also,  which  is  very  nnlikely  to 
occur,  as  the  box  at  that  point  would  be  very 
thick. 

Additional  advantages  of  my  devices  are, 
that'they  can  be  screwed  up  or  set  much 
tighter  than  any  other  joint  known  to  me,  aud 
this  without  danger  of  breaking.  Longer  and 
heavier  wrenches  may  be  used  to  tighten  the 
parts,  and  the  parts  are  more  readily  handled 
and  connected. 

I  am  aware  that  tapering  sectional  joints 
have  heretofore  been  made,  and  do  not  claim 
the  same,  as  such  construction  isdirect'^d  sim- 
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Fig,   1. 


Specification  of  Alexander  Patent  No.  201,082  for  Improved 
Joint  for  Oil-well  Drills 


Fig.  2.     Alexander's  Taper  Joint  and 
the  Straight  Joint  Compared 


I 


These  separate  parts  are  well  connected  by  threaded 
joints  for  convenience  in  handling,  and  as  the  bits  wear 
out  of  gage  they  are  taken  off,  heated,  dressed  and  hardened. 
This  operation  occurs  quite  often,  the  frequency  with  which 
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Fig.  3.    Square  Center  used  in  Tailstock  of  Lathe  for  Center  'Work 

the  bits  require  dressing  depending  largely  upon  the  character 
of  the  rock  being  drilled.  Formerly  the  joints  were  made 
with  a  straight  screw  thread,  but  the  taper  Joint  has  come 
into  extensive  use  and  the  straight  screw  joints  have  been 
almost  entirely  discarded.  It  was  in  1878  that  patent  No.  201- 
082  (see  Fig  1)  was  issued  to  John  L.  Alexander  of  Edenburg, 


four  to  five  turns  are  all  that  is  required  to  bring  the  threads 
fully  into  mesh.  3.  Renewal  is  made  possible  by  facing  back 
on  the  collars,  taking  the  same  amount  off  the  end  of  the 
pin  and  re-threading.  In  the  old  style  straight  "joints"  when 
the  threads  became  worn  or  stripped  the  only  way  possible 
to  renew  them  was  to  heat  the  box  and  swage.  This  practice 
had  the  disadvantage  that  the  box,  if  worn  much,  would  be 
too  small  in  diameter  after  swaging.  The  pin  had  to  be  heated 
anu  upset  in  order  to  give  enough  stock.  This  often  caused  a 
cold-shut  at  the  base,  and  the  least  sign  of  cross  fracture  con- 
demns the  piece  unless  the  crack  can  be  entirely  removed  in 
turning. 

The  material  used  in  box  and  pin  forgings  is  either  soft 
steel  of  about  twenty-six  points  carbon  or  faggoted  iron,  iron 
being  preferred  for  the  joints  on  the  auger  stem,  because  it 
withstands  the  jar  and  vibration  better  than  steel.  The  box 
on  an  auger  stem  gets  more  use  and  abuse  than  the  pin  on 
the  bit,  especially  as  there  is  always  one  bit  held  in  reserve, 
and  all  the  different  sized  bits  are  used  in  the  same  box.  The 
weight  of  the  stem  as  well  as  the  force  of  the  blow  comes 
upon  the  faces  or  shoulder  at  every  stroke,  and  soft  steel  joints, 
especially  on  the  lower  end  of  the  stem,  upset  too  easily  and  in 
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consequence  cause  many  "llshing"  Jobs.  Hut  for  all  the  upper 
joints,  such  as  the  jar  box  and  pin  anil  those  on  the  rope 
socket,  soft  steel  cannot  be  surpassed,  either  in  price,  ease  of 
machining  or  strength.  The  iron  mostly  used  is  old  car  axles, 
doubled  over,  piled  up  to  get  the  proper  amount,  thoroughly 
welded  and  forged. 

In  making  the  forgings  for  boxes  and  pins,  the  blacksmith 
Is  never  very  particular  as  to  size,  excepting  about  C  inches 
of  the  shank  which  is  forged  square  to  flt  the  standard  size 
of  wrenches.     Plenty  of  stock  is  left  on  the  collars. 

When  starting  to  machine  the  pin,  the  joint  turner  selects 
a  forging  with  the  proper  sized  square,  say  SV2  inches,  puts  a 
trial  center  in  the  pin  end  and  grips  the  shank  end  with 
the  chuck;  then,  by  chipping,  square  centering  (see  Fig.  3)  and 


Fig.  5.    Box,  Pins  and  Rope  Sockets 

shitting  in  the  chuck,  he  makes  it  run  true  with  the  wrench 
squares.  Next  the  collar  is  turned  to  size  by  one  roughing 
cut  followed  by  a  scrape  with  a  broad-nosed  tool,  producing 
what  is  know-n  in  the  oil  country  as  the  "Pittsburg  finish." 
The  collars  are  all  made  to  some  standard  size,  depending  on 
.the  diameter  of  the  hole  to  be  drilled.  Care  in  this  respect 
is  necessary  so  that  in  case  a  joint  unscrews  or  for  any 
■other  reason  a  part  is  lost  in  the  well,  the  proper  "fishing"  tool 
may  be  "run"  to  remove  it.  The  careful  driller  always  keeps 
a  record  of  the  size  of  each  joint  and  tool  that  goes  into 
the  well — and  the  writer  has  heard  of  some  drillers  who  go 
so  far  as  to  bid  the  tools  good-by  each  time  they  are  lowered 
tor  fear  they  may  never  see  them  again. 

The  next  operation  is  to  rough  down  the  pin  nearly  to  size 
at  the  large  end  and  square  up  the  shoulder  to  give  the  pin 
the  proper  length,  say  4  inches.  A  broad  square-nosed  tool 
is  then  used  to  bring  the  pin  to  the  proper  size  at  the  large 


Plgr-  6.    Improved  Templets  with  Collttra  on  Pins 

■end,  as  this  is  the  point  where  measurements  are  taken  from. 
The  taper  attachment  is  then  brought  into  use  and  the  pin 
turned  to  the  proper  size  for  threading.  Tapers  vary  from  :i 
to  3V2  inches,  and  over,  per  foot,  or  from  7  to  10  degrees 
measured  from  the  center  line.     The  Gleason  and  Brldgeford 


lathes  have  the  taper  attachments  graded  according  to  a 
system  of  their  own,  the  graduations  corresponding  to  the 
taper  per  foot,  in  eighths  of  an  Inch.  Thus  3  inches  per 
foot  is  marked  24,  which  means  24/8,  and  3  7/16  inches,  per 

27%. 

foot  Is  marked  27Mi,  which  means it  is  hardly  necessary 

8 
to  say  that  in  taper  turning  this,  as  well  as  any  other  kind,  the 


8-THREAD  SHARP 


7-THREAD  SHARP 


7-THREAD  FLAT 


Ffg.  7.     Forms  of  Screw  Thread  Used  on  Oil-well  Tools 

point  of  the  tool  should  be  set  level  with  the  center  line. 

The  thread  is  cut  with  a  (iO-degree  angle,  single-point  tool. 
Many  patent  tool-holders  work  fairly  well,  but  a  solid  tool 
forged  from  good  high-speed  steel  gives  the  best  results. 
The  thread  is  cut  as  close  up  to  the  shoulder  as  possible  in 
order  that  the  box  need  not  be  counterbored  more  than  % 
inch.  It  is  good  practice  to  use  two  threading  tools,  the  first 
having  its  top  face  ground  lilce  a  side  tool,  taking  all  the 
chips  from  the  left-hand  side,  and  being  advanced  for  each  cut 
by  the  compound  rest  set  at  15  degrees;  the  second  tool  should 
be  made  with  very  little  top  rake  and  plenty  of  clearance  on 
the  bottom  so  that  each  side  of  the  thread  can  be  finished  sepa- 
rately. There  is  a  curious  prejudice  as  to  the  lubricant  for 
cutting  threads  on  joints;  while  the  drillers  are  not  all  Pro- 
hibitionists by  any  means,  they  all  prefer  their  threads  finished 
with  a  water  cut.     A  superstition  seems  to  prevail  that  lard 


Fig.  8.     Lathe  Steadyrest  with    ■  Cat  he 


or  Revolving  Ring 


Oil  used  when  cutting  the  threads  will  make  them  unscrew 
unless  burnt  oft. 

After  the  thread  has  been  finished,  the  gage  or  templet  Is 
screwed  on,  and  the  collar  faced  back  to  admit  a  finger  or 
paddle  gage  between  the  two  faces,  thus  bringing  all  the 
pins  to  the  size  of  the  gages.  The  gages  (see  Figs.  4  and  6) 
are  made  of  iron  or  soft  steel  and  need  not  be  hardened. 
They  are  real  boxes  or  pins,  excepting  that  the  boxes  are 
shorter  on  the  face  end  by  %,  %  or  %  inch  to  suit  the  practice 
of  any  particular  shop,  and  the  pins  have  the  collars  cut 
back  a  like  amount.  When  the  pin  templet  is  made  without 
a  collar  it  goes  into  the  box  flush  and  is  tested  by  a  straight- 
edge. 

After  the  ring  gage  is  removed  from  the  pin  a  slight  clear- 
ance or  undercut  is  made  in  the  collar  next  to  the  pin.  This 
is  done  on  the  same  principle  that  a  carpenter.  In  laying  floor- 
ing,  undercuts  his  joints  in  order  that  they  may  fit  closely 
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on  the  top,  but  the  main  reason  is  that  when  in  use  in  the 
field  the  faces  on  the  joint  collars  undergo  a  great  deal  of 
scouring  to  keep  them  clean,  and  by  having  this  sharp  corner 
removed  it  is  easier  to  keep  the  faces  level  and  thus  avoid  un- 
screwing. 

The  pin  is  now  brought  to  length  by  paring  off  the  small 
end  with  a  side  tool  set  at  an  angle  of  about  10  degrees,  which 
completes  the  job  with  the  exception  of  stamping  the  size  on 
the  collar.  A  stamp  thus:  2%  x  3%  M  7  means  2Vi  inches 
diameter  at  the  small  end,  314   inches  diameter  at  the  large 


Fig.  9.     Inside  Thread  Tool  used  for  Drilling  Boxes 

end  and  7  threads  per  inch.  The  M  denotes  this  particular 
make,  in  this  case  known  qs  the  "Maloney."  One  hour  is  a 
fair  average  for  the  time  taken  to  turn  this  pin.  The  pins 
on  bits  are  turned  in  the  same  manner,  excepting  that'  a 
"cat-head"  or  a  revolving  ring  in  a  steadyrest  is  used  in  cen- 
tering, as  the  end  of  the  pin  can  then  be  faced  off  and  the 
center  drilled  and  reamed.      (See  Fig.  8.1      When  the  bits  are 


faulty  it  is  to  have  a  bit  get  tired  of  its  small  stingy  center 
and  go  floating  off  into  space  when  nearly  completed. 

The  box  is  centered  in  the  same  manner  as  the  pin  and 
turned  to  size.  The  steadyrest  is  then  placed  near  the  middle 
of  the  round  portion,  the  end  faced  off  and  a  hole  drilled  the 
same  size  as  the  bottom  of  the  threads  on  the  small  end  of  the 
pin  and  at  least  IV*  inch  deeper  than  the  length  of  the 
pin.  A  very  good  tool  for  this  purpose  is  a  flat  drill  with  the 
cutting  edges  lipped  and  the  point  ground  heart-shaped.  When 
made  of  high-speed  steel  this  drill  can  be  rapidly  fed  into 
iron  or  soft  steel,  making  a  2i/i-inch  hole  6  inches  deep,  in 
5  minutes.  A  set  of  jaws  of  hard  brass  for  the  steadyrest 
will  last  a  year  and  will  not  mar  the  finished  work.     For  bor- 
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Fig.  10.    Boring  Tool  used  for  Boring  Taper  Holes  such  as  Tapers  for 
Rope  Knot  in  "  Woodpecker  "  Sockets 

ing  the  taper  in  the  box,  any  good  stiff  tool  will  do.  the  size 
of  hole  being  taken  from  a  gage  made  to  fit  in  on  top  of  the 
threads  in  the  ring  templet.  These  are  made  of  sheet  steel 
1/16  inch  thick,  with  a  scribe  line,  showing  the  depth  to  which 
it  must  enter  when  the  box  will  be  the  proper  size. 

For  threading  tools,  one  with'  an  inserted  cutter  is  best 
adapted  for  inside  work;  the  cutters  can  be  made  of  small 
square  steel,  no  dressing  being  required.  Care  should  be  taken 
to  have  plenty  of  clearance  so  that  the  heel  of  the  tool  will  not 


Fig    11.     Typical   View  of  Work  around  "Joint  Lathe"  in  Oil  Country  Shop 


made  of  tool  steel  throughout  and  the  pins  not  perfectly 
annealed,  this  is  a  good  method  of  getting  a  "loud"  center — 
one  that  will  hold  up  until  the  job  is  finished.  If  any  one 
thing  more  than  another  tends  to  provoke  an  outburst  of  pro- 


drag  in  the  small  end  of  the  hole.  The  writer  has  used,  for 
the  last  ten  years,  a  tool  made  as  shown  in  Pig.  9.  The  body 
is  made  of  %  X  2  inch  annealed  steel  with  a  hole  to  fit  %-inch 
square  steel;   the  top  face  is  on  the  center  line  and   %   inch 
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stock  in  front.  A  l:!,  32lnch  holo  is  ilrilli'il  I'l-om  tlir  back 
end  to  intersect  the  square  hole  and  a  piece  of  %-lnch  drill  rod 
put  !u  for  a  plunger  with  a  '/41neh  set-screw  behind  it.  This 
holder  need  not  be  loosened  In  the  tool-post;  simply  slacken 
the  set-screw  to  remove  the  cutter  for  shiuponlnK.  A  boring 
tool  for  deeper  holes  is  shown  in  Fig.  in. 

When  the  thread  in  the  box  Is  linishcd,  the  chips  are  re- 
moved by  spinning  the  lathe  backwards  and  holding  a  stick 
01  wood  on  top  of  the  threads — which  as  the  "cub"  says  "un- 
screws the  chips."  TTie  gage  is  then  screwed  In  and  the 
box  faced  to  size,  care  being  taken  to  have  the  box  bored 
large  enough  to  let  the  plug  gage  enter  far  enough  to  leave 
stock  on  the  face  for  this  purpose.  When  the  gage  is  taken 
out,  the  large  end  of  the  box  Is  counterbored,  removing  three 
or  four  of  the  first  tlueads.     This  is  done  because   it  is   not 
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REGULAR  FORM  OF  4K  TO  6X.^., .  H -z=r'^"' 

INCH  BITS.  FROM  4  TO  6         1^^^^^ 
FEET  IN  LENGTH. 


REGULAR  FORM  OF  TSINCH 
AND  LARGER.  FROM  4'4 
TO  5<<  FEET  IN  LENGTH. 


A-DIAMETER  OF  COLLAR. 
B-LENGTH  OF  COLLAR. 
C-SI2E  OF  WRENCH  SQUARE. 
D-LENGTH  OF  WATER  CHANNEL 
E-WIDTH  OF  WATER  CHANNEL. 

DRILLING  BITS  ARE  SOLD  IN  PAIRS  OR  SETS  OF  TWO 


F-WIDTH  OF  BLADE. 
G-THICKNESS  OF  BLADE. 
H-THICKNESS  OF  BIT  IN  CHANNEL. 
I-LENGTH  OF  BIT. 
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Fig,  12,     Forms  and  Parts  of  Oil-well  Drill  Bits 

possible  to  thread  the  pin  clear  into  the  collar.  The  corner 
of  the  box  is  chamfered  off  so  that  the  face  will  correspond 
in  size  to  that  on  the  collar  of  the  pin  which  fits  it.  After 
stamping,  the  box  is  complete,  the  time  required  being  from 
1%  to  2  hours.  There  is  no  allowance  made  for  force  fit; 
a  good  joint  should  have  a  slight  shake  just  before  shoul- 
dering, for,  if  made  tight  on  the  threads,  when  the  shoulders 
become  worn  the  threads  get  so  tight  that  the  pin  is  often 
twisted  off. 

*     *     * 

VALUE   OF   ADVERTISING 

The  value  of  an  advertisement  in  a  trade  journal  or  any 
other  advertising  medium,  Is  determined  not  merely  by  the 
number  of  answers  you  receive,  but  by  the  number  of  actual 
sales  resulting  therefrom.  There  are  third-  and  fourth-rate 
journals  that  can  safely  promise  you  hundreds  or  even  thou- 
sands of  answers  to  any  advertisement  that  they  may  print — 
but  what  are  the  answers?  They  are  on  postal  cards  and 
scraps  of  paper,  some  of  them  so  poorly  written  as  to  be  ab- 
solutely undecipherable,  all  asking  you  for  your  catalogue  and 
prices,  but  how  often  do  such  Inquiries  result  in  sales?  On  the 
other  hand,  an  advertisement  in  the  right  kind  of  a  trade 
journal  may  result  in  only  ten  answers,  but  they  come  in  type- 
written form,  on  firm's  letterheads  and  are  signed  by  someone 
with  authority  to  buy  and  In  eight  cases  out  of  ten  who  does 
buy,  for  the  original  inquiry  was  not  prompted  by  mere  boy- 
ish curiosity.  bu(   because  the  things  advertised  were  needed. 

It  is  the  old,  old  question  as  to  whether  you  prefer  quantity 
or  quality. 


SOME  KINKS  FOR  PUNCH  AND  DIE  WORK" 

By  C.  W    a. 

Hefore  taking  up  the  following  suggestions  for  tool  and  die 
makers  1  would  like  to  call  the  reader's  attention  to  the  fact 
that  in  order  to  acquire  as  much  knowledge  of  his  chosen 
craft  as  possible  in  the  least  time,  he  must  read  the  journals  de- 
voted to  his  craft  and  especially  those  articles  written  by  "the 
boys,"  who  are  actively  engaged  in  the  work.  We  may  not 
find  all  articles  literary  gems,  but  the  writer  has  yet  to  n^ad  a 
single  article  by  one  of  "the  boys"  without  adding  some  valu- 
able information  to  his  mental  capacity  or  indexed  notebook. 

.lust  Imagine  the  value  each  issue  of  M.vciiineky  is  to  both 
the  young  and  the  experienced  toolmaker.  How  many  years 
would  the  reader  work  at  the  trade  before  he  found  out  by 
personal  experience  that  this  or  that  was  the  best  way  In 
which  to  successfully  complete  a  particular  job?  On  the  other 
hand,  let  us  follow  a  "roamer"  or  as  they  are  called  In  the 
trade  a  "hobo"  toolmaker.  His  restless  disposition  will  not  al- 
low him  to  stay  long  in  any  one  shop,  but  the  few  months  of 
experience  in  each  shop  has  given  him  the  opiiortuuity  to 
grasp  the  valuable  kinks,  accurate  methods,  etc.,  that  have 
taken  men  in  that  shop  probably  thirty  years  to  discover. 
Say  that  this  "roamer"  lands  In  a  toolroom  that  is  devoted 
exclusively,  and  has  been  for  the  past  forty  years,  to  the  most 
intricate  class  of  die  work,  while  he  has  just  left  a  job  where 
jigs  were  the  specialty.  In  a  few  days  he  notices  that  the 
methods  employed  there  are  really  valuable  and  that  it  never 
once  entered  his  mind  before  that  this  or  that  clever  scheme 
could  be  adopted.  In  a  way  he  is  a  robber.  Without  spend- 
ing more  than  a  few  days  he  is  in  possession  of  the  valuable 
experience  which  it  has  taken  other  men  a  lifetime  to  collect. 
By  means  of  a  few  rough  sketches  and  an  earnest  attempt  at 
a  description  his  discovery,  coupled  'with  editorial  touches, 
makes  an  article  presentable  from  a  literary  point  of  view,  and 
the  valuatile  idea  is  sent  broadcast.  The  following  schemes 
and  kinks,  or  whatever  they  may  rightly  be  termed  have  been 
gathered  here  and  there  around  the  country  by  the  writer, 
and  while  some  of  them  are  not  new  to  all  readers,  it  may 
be  possible  that  some  readers  have  not  heard  of  them. 

Proper  Clearance  Between  Punch  and  Die 
First  we  take  up  the  clearance  to  be  given  the  blanking 
die.  It  is  a  known  fact  that  there  is  a  happy  medium  where 
the  fit  of  a  punch  and  die  governs  their  clean  cutting. 
A  loose  fitting  punch  will  cut  absolutely  free  from  burrs  up 
to  a  certain  point,  but  a  little  too  loose  or  a  little  too  tight 
results  in  ragged  edges  being  left  on  the  punchings.  Experi- 
enced tool-  and  die-makers  who  have  spent  years  in  fitting 
punches  can  tell  mentally  just  about  how  much  to  allow  be- 
tween the  punch  and  die,  providing,  of  course,  that  they  have 
given  them  the  thickness  of  the  metal  to  be  punched.  But  the 
young  fellows  do  not  care  to  wait  until  they  are  nearing  the 
end  of  their  usefulness  before  they  are  able  to  tell  by  per- 
sonal experience.  Therefore,  the  results  obtained  by  the  pio- 
neers have  been  carefully  recorded  and  Information  given  for 
clean  cutting  on  all  thicknesses  of  stock.  The  general  rule 
is  to  allow  a  clearance  between  the  punch  and  die  of  6  per 
cent  of  the  thickness  of  the  stock  to  be  cut.  For  example, 
suppose  that  we  desire  to  punch  plain  washers  0.040  inch 
thick.  Then  six  per  cent  of  that  equals  0.040  X  0.06  =0.0024 
inch  which  would  be  the  difference  between  the  size  of  the 
punch  and  the  die. 

The  above  practice  is  in  vogue  in  such  reputable  factories 
as  the  Burroughs  Adding  Machine  Co.,  Detroit,  Mich.,  and  has 
been  used  by  the  writer  with  excellent  results.  There  are 
many  readers  who  are  using  this  rule,  but  to  those  who  know 
it  now  for  the  first  time,  I  would  advise  that  they  make  a 
mental  note  that  this  issue  of  M.vchinkhy  has  been  the  means 
of  eliminating  the  worry  on  their  next  punch  and  die  in  re- 
gard to  how  much  clearance  to  give.  Of  course,  the  temper 
of  the  stock  to  be  punched  enters  somewhat  into  the  above 
calculation,  but  not  enough  to  make  an  appreciable  difference. 

Value  of  Annealing: 

Knocking  around  the  country,  the  writer  has  noted  that  the 

majority  of  die-  and  tool-makers  overlook   the  Importance  of 

♦  l-'in'  liirorimilioii  iin'\'!(msly  piiliM.'ilicil  on  puiii'li  aiul  dli'  work,  soo 
"(l|ii'nitl"ii  and  Constl  inllon  of  Ihi'  Suh-l'l'css  lllc,"  M.vcil  i.NKliv, 
.lulv,   11)10,  and  lutirlos  tlnri'  ivli'iird  to. 
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first  roughing  the  die  nearly  to  size  and  then  carefully  anneal- 
ing it.  There  are  internal  strains  set  up  in  the  bar  of  steel 
during  its  manufacture  which  are  sure  to  cause  distortion  of 
the  die  or  tool  unless  these  strains  are  removed  before  the 
work  is  brought  to  its  finished  size.  Some  steel  may  be  found 
free  from  strains,  but  we  have  no  way  in  which  we  can  tell 
beforehand  whether  the  steel  has  "settled"  or  not.  Therefore, 
to  guard  against  distortion,  the  careful  toolmaker  will  not 
take  chances,  but  will  anneal  the  piece  after  it  has  been 
roughed  out.  Annealing  allows  the  molecules,  as  it  were,  to 
twist  and  squirm,  which  seems  to  relieve  these  internal  strains. 
Some  years  ago  the  writer  made  the  following  test,  which 
settled  in  his  mind  the  value  of  annealing  before  finishing. 
Pour  pieces  of  tool  steel  were  cut  from  the  same  bar  and  the 
same  amount  of  stock  was  removed  from  each  piece,  finishing 
them  all  over  to  exactly  the  same  dimensions.     They  were  then 

marked  A,  B,  C,  and 
D.  Pieces  A  and  B 
were  annealed  after 
roughing,  but  C  and 
D  were  machined  to 
size.  The  pyrometer 
was  used  to  in- 
sure heating  all  the 
pieces  to  the  same 
degree,  that  is  1400 
degrees  F.  The 

bath  was  clean 
water  brought  to  a 
temperature  of  68 
degrees  F.  The 
pieces  were  heated 
individually  in  a 
muffle   furnace   and 
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Fig.  1.    Filing  a  Punch  to  the  Finish  Line 

were  allowed  to  re- 
inain  in  the  bath 
exactly  the  same 
length  of  time  (one 
minute).  It  should 
be  remembered  that 
it  is  poor  practice, 
in  fact  disastrous, 
to  allow  dies,  espe- 
cially those  having 
delicate  parts,  to  be- 
come chilled  in  the 
the  bath,  as  this  re- 
sults in  unequal  con- 
traction which  is 
the  greatest  cause  ^'»-  ^-  di«<:"1'  p"":"  t°  ^^.TAeu  without  cracking 
of  breakages.  Leaving  the  pieces  in  the  bath  one  minute 
enabled  me  to  obtain  a  comparative  test,  as  all  conditions 
were  parallel.  The  pieces  A  and  B  were  slightly  distorted, 
but  the  pieces  C  and  D  were  distorted  to  such  an  extent  that 
they  were  useless. 

HoTV  to  Lay  Out  a  Die 

Another  thing  which  the  writer  noted  along  this  line,  and 
some  day  expects  to  make  a  test  to  discover  if  possible  just 
how  much  effect  it  has,  is  that  the  best  results  have  always 
been  obtained  when  long  points  were  laid  out  lengthwise,  that 
is  in  the  same  way  in  which  the  grain  runs  in  the  stock.  It 
has  been  noted  that  dies  having  several  long  points  which 
run  lengthwise  do  not  distort  much  in  hardening,  but  that 
those  which  are  laid  off  crosswise  generally  bend  to  a  greater 
extent.  We  know  in  making  flat  springs  that  if  we  cut  them 
out  running  lengthwise  with  the  grain  they  will  stand  up 
much  longer  than  if  we  cut  them  out  running  across  the 
grain.  From  my  own  experience  I  would  suggest  to  the  young 
toolmaker  that  he  lay  out  his  die  with  the  long  projecting 
points  running  lengthwise  of  the  grain. 

Fitting  Punches 

Before  transferring  the  outline  of  an  intricate  shaped  die  to 

the  punch,  it  is  good  practice  to  coat  the  face  of  the  blanking 

punch  with  solder.     Then  machine  the  solder  so  that  it  is  level. 

Coating  the  punch  with  solder  enables  one  to  obtain  a  much 


better  outline  than  would  be  possible  when  scribing  on  the  hard 
steel,  and  the  very  narrow  and  intricate  parts  can  be  laid  out 
more  easily.  Another  feature  of  the  solder  face  is  that  if 
there  are  weak  projections  it  eliminates  the  chance  of  break- 
ing them  when  shearing  the  punch  through  the  die.  It  1/16 
inch  of  solder  is  evenly  placed  on  the  punch,  it  allows  the  die 
to  cut  a  perfect  impression  in  the  solder,  which  is  a  great  help 
in  milling  the  punch,  as  the  milling  cutter  can  be  brought 
down  until  it  just  scrapes  the  solder,  and  the  cut  taken.  At 
the  completion  of  the  milling  operation  the  solder  is  removed, 
when  the  punches  can  be  nicely  fitted  by  using  the  filer  shown 
at  A,  Fig.  1.  This  filer  is  made  similar  to  a  spiral  mill  and  is 
placed  in  the  chuck  of  a  drill  press,  as  shown.  It  cuts  re- 
markably fast,  and  also  leaves  a  good  finish  on  the  punch. 

Hardening-  Dies 

There  are  more  cranks  on  the  subject  of  hardening  than 
on  any  other  subject  I  can  recall.  We  each  have  our  own  pet 
theory  and  the  writer  will  put  forth  his  argument  which  is 
the  result  of  years  of  successful  hardening  of  steel  that  ought 
to  bear  out  his  theory.  Let  us  assume  that  we  are  about  to 
harden  the  piece  shown  in  Fig.  2.  This  shape  is  selected  to 
enable  us  to  more  clearly  describe  the  theory.  Steel  expands 
about  I's  inch  per  foot  when  at  a  bright  heat,  but  for  argu- 
ment let  us  assume  that  the  piece  to  be  hardened  expands  % 
inch  at  1000  degrees  F.  Then  if  the  piece  be  heated  quickly, 
the  smaller  portion  will  heat  more  rapidly  and  will  be  brought 
to  1000  degrees  F.  while  the  remaining  portion  will  not  be  up 
to  that  point.  Say  that  the  remaining  portion  will  be  only 
500  degrees  F.  Therefore,  one  half  has  expanded  at  the  rate 
of  %  inch  per  foot  while  the  other  half  has  expanded  only  at 
the  rate  of  1/16  inch.  There  must  be,  of  necessity,  a  weaken- 
ing effect  at  the  separating  line  A,  caused  by  the  unequal  ex- 
pansion. Granting  that  when  heating,  it  will  expand  unequal- 
ly, the  reverse  action  will  take  place  when  we  immerse  it  in 
the  bath.  That  is,  the  small  part  will  contract  quicker  than 
the  larger  one.  Then  as  the  heavier  portion  continues  to  con- 
tract, there  must  be  a  strain  at  the  point  separating  the  two 
parts  which  invariably  results  in  a  crack  at  the  point  A.  This 
piece  could  be  successfully  hardened  by  removing  it  from  the 
bath  while  it  is  "sizzling."  This  allows  the  heat  from  the 
heavier  part  to  run  out  into  the  lighter,  equalizing  the  heat, 
which  removes  the  strain.  It  also  causes  the  contraction  to 
be  more  even.  Some  may  say  that  to  remove  the  piece  while  it 
is  sizzling  would  draw  the  temper,  but  water  will  sizzle  on 
steel  when  the  temperature  is  a  little  over  200  degrees  F., 
wnich  is  not  high  enough  to  noticeably  affect  the  hardness  of 
the  steel. 

Some  toolmakers  know  from  experience  just  when  to  re- 
move the  piece  from  the  bath  by  the  peculiar  "singing"  noise 
of  the  tongs  which  is  familiar  to  most  of  them.  Others  judge 
from  the  size  of  the  piece  just  about  how  long  to  leave  it  in 
the  bath.  But  the  tongs  may  not  feel  like  "singing,"  and  the 
bath  may  be  cooler  than  imagined;  the  piece  larger  than  esti- 
mated or  a  little  hotter  due  to  reflected  sunlight,  all  of  which 
tend  to  make  the  foregoing  method  a  matter  of  guesswork. 
The  best  way  is  to  place  the  hand  in  the  bath  alongside  of  the 
piece  and  remove  the  die  just  as  soon  as  the  fingers  can  re- 
main on  the  die  without  "sticking"  to  it.  Whether  this  theory 
is  correct  or  not,  it  is  a  fact  that  those  who  will  try  hardening 
in  this  way  will  find  that  their  hardening  troubles  are  over. 

*  *     * 

The  electrical  manufacturing  industries  in  Germany  ap- 
pear, from  the  annual  statements  for  the  business  year  1908- 
1909,  to  be  in  a  prosperous  condition.  The  Siemens-Schuckert 
Co.,  which  operates  with  a  total  capital  of  about  $26,000,000, 
declared  a  dividend  of  10  per  cent  on  its  capital,  and  the 
Siemens  &  Halske  Co.,  which  operates  with  a  total  capital  of 
about  $22,000,000,  declared  a  dividend  of  12  per  cent. 

*  *     * 

"As  keen  as  a  razor"  means  something  so  sharp  that  it  will 
cut  a  hair  supported  at  one  end,  but  what  is  the  thickness  of 
a  keen  razor's  edge?  It  is  claimed  to  be  only  1/600,000  inch 
by  a  manufacturer  advertising  safety  razors.  It  would  be 
interesting  to  know  how  the  thickness  of  edge  was  accurately 
measured. 
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MAKING  GEAR  CUTTERS  FOR  A  JOBBING  SHOP 

In  reply  to  the  question  of  R.  0.  D.  published  in  the  July 
number  of  Maciiinkry,  the  writer  would  say  that  while  situ- 
ated in  Melbourne,  Australia,  he  made  eutters  which  were  used 
for  automobile  worlf  in  the  following  manner: 

Starting  with  a  broken  spur  gear  A,  which  generally  has  two  or 

more  of  its  teeth  in  good 


-TOOL  STEEL  PLUG 


TOOL  STEEL  PLUG 

CONVERTED  INTO 

A  CUTTER 


A  PIECE  OF  THE  BROKEN 
GEAR  WHEEL 
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Figr-  1.     Method  of  obtamluff  Shape  from 
Gear  Teeth  for  PormiDg  Tool 


condition,  turn  a  tool  steel 
plug  to  fit  the  space  be- 
tween the  teeth,  as  shown 
atBinFig.  1.  After  having 
turned,  filed  and  polished 
this  plug  to  shape,  one- 
half  is  cut  away  as  shown 
at  C  in  Fig.  1.  This  plug 
is  then  used  as  a  cutter. 
Using  the  toolholder 
shown  in  Fig.  2,  and  set- 
ting this  up  in  the 
planer,  it  is  possible  to 
cut  a  forming  tool  to 
The  forming  tool  is  held  on  an  angle 
which  has  its  face  set  off  at  an 


the  desired  shape, 
plate,  as  shown  in  Fig.  2, 
angle  of  20  degrees.  The  cutter  is  also  held  in  the  holder  at 
a  corresponding  angle,  this  giving  a  clearance  of  20  degrees  on 
the  forming  tool.  The  point  of  application  of  the  cutting 
tool  is  set  beyond  the  center  of  the  clapper-box  pin  so  that  the 
tool  will  spring  away  from  the  work  and  not  dig  into  it.  The 
angle  plate  is  fastened  to  the  planer  bed  as  shown,  care  being 
taken  to  have  the  face  A  at  right  angles  to  the  direction  of 
stroke  of  the  planer,  or  in  other  words,  at  right  angles  to 
the  planer  bed.  The  forming  tool  is  roughed  out  to  nearly 
the  exact  shape  and  clamped  to  this  angle  plate  as  shown. 
A  hand-wheel  for  operating  the  planer  table  is  used  for 
taking  the  finishing  cut.  Turpentine  will  be  found  to  be  the 
best    lubricant.     After    this    forming    tool    is    finished    it    is 
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Fig.  2.    Making  Forming  Tool  on  the  Planer 

hardened  and  used  in  the  lathe  for  forming  the  milling  cutter. 
The  milling  cutter  is  then  backed  off  with  this  same  forming 
tool. 

In  Fig.  3  are  shown  the  details  of  the  relieving  attachment  as 
used  for  backing  off  the  milling  cutter.  B  is  a  piece  of  cold 
rolled  stock  having  its  centers  eccentric  as  shown,  and  having  a 
piece  A  of  machine  steel  pinned  to  it  by  a  taper  pin.  A  1/2- 
inch  hole  is  tapped  into  A  for  holding  a  handle  which  is 
used  for  operating  this  attachment.  C  is  a  tool-steel  sleeve 
on  which  the  inilling  cutter  is  held  while  being  relieved.  A 
series  of  1/4-inch  holes  are  drilled  in  this  piece,  the  number 


depending  on  the  number  of  teeth  in  the  inilling  cutter.  E 
is  a  nut  for  holding  the  milling  cutter  on  the  part  C,  and  U 
i",  a  nut  for  holding  the  part  C  on  the  arbor  B.  The  way  in 
which  this  backing-off  attachment  is  operated  is  as  follows: 
After  the  cutter  blank  has  been  turned  to  the  desired  shape 
it  is  placed  on  the  sleeve  C,  the  .'J/;!2-inch  keyway  fitting  the 
lieyway  in  the  cutter  and  preventing  it  from  turning  while 
backing  off.  TJie  nut  E  is  then  screwed  on,  holding  the  nulling 
cutter  tightly  in  place  against  the  face  of  the  sleeve  C.  The 
part  C  is  then  slipped  over  the  arbor  B  and  the  pin  F  inserted 
in  the  hole  shown  in  the  part  A,  thus  locating  the  part  G  in 
the  desired  position  relative  to  the  centers  in  the  arbor.  The 
nut  D  is  then  screwed  onto  the  part  B  holding  the  face  b 
of  the  part  C  tight  up  against  the  face  a  of  the  part  A. 
The  backing  off  is  done  by  pulling  the  handle  (not  shown) 
which  is  screwed  into  the  half-inch  tapped  hole.  After  one 
tooth  has  been  backed  off  the  nut  D  is  released  and  the  pin  F 
pulled  out  and  inserted  in  the  following  hole  in  the  part  C. 
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Fig.  3.    Details  of  Backing-oflf  Attachment  used  in  the  Lathe 

The  nut  is  again  tightened  and  the  method  as  previously  ex- 
plained followed  until  all  the  teeth  have  been  backed  off. 
This  attachment  does  not  give  a  true  radial  curve,  but  it  has 
been  found  close  enough  in  most  cases,  the  writer  having  used 
this  attachment  for  backing  off  milling  cutters  having  a 
face  1  inch  wide. 

In  the  case  of  bevel  gears,  I  made  the  diameter  of  the  plug 
two-thirds  the  width  of  the  widest  space  between  the  teeth,  or 
in  other  words,  the  width  of  the  space  between  the  teeth  at  the 
pitch  circle  of  the  gear.  After  the  plug  had  been  cut  away 
as  shown  at  C  in  Fig.  1  it  was  hardened  and  drawn,  and 
used  as  a  cutter  for  making  the  forming  tool  as  previously 
explained  regarding  the  making  of  the  forming  tool  for  spur 
gears.  J.\ck  Finlay 

Hartford,   Conn. 


HEAT  TREATMENT  OF  STEEL 

When,  in  making  a  die,  I  pick  out  a  bar  of  Jessop  steel  that 
is  machined  only  with  considerable  difficulty,  especially  in 
drilling,  I  know  that  the  bar  has  not  been  properly  annealed, 
but  I  go  ahead  with  the  hope  that  the  die  may  be  finished 
without  the  necessity  of  re-annealing.  When  finished  and 
taken  to  the  fire  for  hardening,  I  first  heat  the  die  to  a  cherry 
red  and  allow  it  to  cool  in  the  air.  Then  I  am  sure  it  will 
harden  properly  in  the  last  heating.  In  other  words,  when- 
ever I  find  a  die  will  not  harden,  I  know  that  the  steel  has 
not  been  properly  annealed  at  the  steel  plant  and  that  one 
good  renjedy  is  to  heat  the  steel  and  allow  it  to  cool  in  the 
air  before  heating  for  hardening.  It  is  not  necessary  to  an- 
neal it  in  an  annealing  pot. 

The   following  experiment   bearing  on   "burnt"   steel   is   In- 
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teresting:  Place  the  end  of  a  bar  of  tool  steel  about  % 
inch  square  In  the  forge  and  "burn"  about  two  inches — in  fact 
melt  the  extreme  end— then  nick  it  so  that  it  will  break  easily 
near  the  end.  Allow  the  piece  to  cool  in  the  air.  After  cooling, 
re-heat  the  bar  to  a  cherry  red  and  harden.  Break  off  the 
end  and  you  will  find  the  steel  is  not  burnt  at  all.  but  has  just 
the  same  grain  as  before,  due  to  the  heat  treatment.  In  my 
opinion  there  is  really  no  such  thing  as  "burning  the  carbon 
out  of  steel."  Charles  Weslow 

Buffalo,  N.  Y. 


PRESS  ATTACHMENT  FOR  A  VISE 
The  accompanying  engraving  shows  a  vise  attachment,  the 
object  of  which  is  to  enable  the  leverage  of  the  vise  to  be 
used  for  pressing  in  lathe  arbors,  bushings,  etc.  There  is  suf- 
ficient leverage  in  the  ordinary  machinist's  vise  for  this  pur- 
pose, but  the  opening  between  the  jaws  is  too  narrow.  It 
will  be  understood  from  the  illustration  that  the  attachment 

does  not  (except  during  the  in- 
tervals when  it  is  used  as  a 
press)  materially  interfere  with 
the  ordinary  use  of  the  vise. 

The  attachment,  a  plan  view 
of  which  is  shown  in  Fig.  1,  is 
secured  to  a  common  vise  by 
two  bolts  A.  which  have  L- 
shaped  heads  adapted  to  grip 
the  fixed  member  of  the  vise 
under  the  jaw. 

The  clamp  or  sustaining 
plate  D.  in  which  the  two  bolts 
A  are  located,  is  slotted  to  per- 
mit the  guide-bar  E  of  the  outer 
vise-jaw  to  pass  through  it. 
Secured  to  D  are  two  grooved 
rods  F  carrying  the  thrust- 
plate  C.  The  latter  has  drilled 
holes  at  each  end  large  enough 
to  admit  of  its  being  moved  to 
different  positions  along  the 
rods  F.  C  is  held  in  any  re- 
quired position  by  the  engage- 
ment of  the  hinged  latches  B 
with  the  grooves  in  the  rods  F. 
While  pressing  an  arbor  into 
the  work,  one  end  of  the  aj'bor 
is  centered  in  the  conically- 
recessed  plug  G  which  fits  into 
the  end  of  the  guide-bar  E,  the 
work  into  which  the  arbor  has 
been  entered  being  held  against 
the  thrust-plate.  Some  machin- 
ists might  prefer  to  make  the  plug  G  with  a  flat  end, 
to  prevent  cramping  the  arbor;  but  by  careful  manipulation 
of  the  work  against  the  thrust-plate,  no  cramping  will  occur. 
The  bushing  H.  which  is  shown  inserted  in  the  thrust-plate, 
is  designed  for  use  when  handling  small  work. 

This  attachment  is  best  adapted  to  the  wants  of  those  who 
need  a  small  press  occasionally,  but  who  do  not  feel  justified 
in  purchasing  a  regular  arbor  press.  The  distance  between 
the  rods  F  may  ordinarily  be  made  sufficient  for  most  of  the 
work  of  a  small  press.  If  this  distance  should  be  greatly  in- 
creased, the  vise  would  need  to  be  blocked  up,  or  an  opening 
through  the  top  of  the  vise-bench  would  be  required  to  clear 
work  of  large  diameter.  W.  S.  Leox.^kd 

Atlanta,  Ga. 


Press  for  Arbors  and  Bushings 
■which  may  be  attached  to  an  Ordi- 
nary Bench  Vise 


SIMPKE  METHOD  OF  MAKING  A  DRILL  JIG 

A  simple  and  effective  jig  which  was  made  by  a  method 
that  is  doubtless  capable  of  many  applications,  is  shown  in 
the  engraving,  which  also  illustrates  the  work  for  which  the 
jig  was  intended.  This  jig  was  used  by  a  metal-pattern 
maker  for  drilling  the  pin  holes  in  a  metal  core-box  (Fig.  1) 
which  were  required  to  be  interchangeable.  One  box  was 
laid  out  and  drilled  and   pins   inserted   in   the  holes.     Stock 


bushings  were  then  placed  over  these  pins,  and  after  closing 
the  ends  of  the  boxes  so  as  to  form  pockets  of  the  required 
shape  at  each  end,  babbitt  was  poured  in,  thus  securing  the 
bushings   and   forming  the  jig   snown   in   Fig.   2.     To   obtain 
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Figs.  1  and  2.    Metal  Core-box  and  Jig  for  Drilling  Pin  Holes 

the  proper  distance  between  the  bushings  lengthwise,  a  square 
steel  rod  was  placed  through  the  center. 

Of  course,  this  jig  would  not  suffice  for  accurate  work  or 
for  continuous  use,  but  the  method  of  making  it  could  doubt- 
less be  applied  to  advantage  for  certain  classes  of  work. 
The  cheapness  and  ease  with  which  the  jig  can  be  made,  is  the 
commendable  feature.  D.  O.  Barkett 

Freeport,  HI. 


PUNCH  AND    DIE  FOR  PIERCING  ANGULAR 
STOCK 

It  is  a  difficult  proposition  to  pierce  holes  in  angular  stock 
which  has  been  previously  formed,  without  distorting  it  in 
any  way  and  especially  if  the  holes  come  close  to  the  edge  of 
the  stock.     A  spring  stripper  is  sometimes  used  for  this  pur- 
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Fig.  1.    Details  of  Punch  and  Die  for  Piercing  Angular  Stock 

pose,  but  it  is  not  always  satisfactory.  In  Fig.  1  is  shown  a 
side  elevation  of  a  punch  and  die  for  piercing  the  angular 
stock  shown  in  Fig.  2.  This  punch  and  die  is  used  for  punch- 
ing  both   the    holes   and   the   slots,   the    blank   being   pushed 


Fig-  2.  View  showing  the  Condition  of  the  Angular  Strip  after  Piercing 

through  on  one  side  of  the  die  and  then  reversed  and  pushed 
through  the  opposite  side,  thus  punching  both  the  holes  and 
the  slots.  The  punches  shown  at  A  and  B  were  found  to 
give  perfect  satisfaction.  The  action  of  these  punches  is  as 
follows:     When  the   punch  descends  onto  the  stock,   it  gath- 
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ors  the  stock  to  tlU'  contcr  us  would  oci-ui'  when  ilruvviiiK  a 
cup.  Thla  obviates  the  stretching  of  the  material  around  the 
hole  which  would  occur  If  the  holes  were  pierced  with  lumches 
such  as  shown  at  ('.  It  and  K.  The  shapi-  of  the  blanks 
as  formed  by  the  i)unche8  A  and  H  Is  shown  at  /■'  and  (I. 
The  other  details  of  this  punch  and  die  are  as  ordinarily 
used  and  will  therefore  not  require  description.  A  stop  gage 
is  used  which  is  operated  by  hand,  thus  spacing  the  holes  at 
equal  distances.  Chari.ks  Weslow 

Buffalo.  N.  Y. 

CONDENSED  PRICE  LEAP  FOR  MACHINERY 
HOUSES 

We  show  herewith  a  No.  6  modern  price  leaf  with  illustra- 
tion and  full  description  of  a  line  of  punch  presses  that  we 
expect  to  handle.  This  price  leaf  is  one  of  the  cleverest  ideas 
that   we   have    ever   seen    adapted    for    the    >ise    of   salesmen. 
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Figr.  1.     Condensed  Price  Leaf  for  Salesmen 

either    in   the   store   or   on   the   road.     We    think   it   could   be 
profitably    adopted    by    quite    a   number   of   machine-tool    and 
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Fig.  2.     Condensed  Price  Card  for  Mailing 

small-tool  builders.  The  same  electrotype  could  be  used  for 
printing  cards  for  mailing  purposes,  and  we  show  a  sample 
herewith  In  Fig.  2.  Both  the  price  leaf  and  card  were  gotten 
up  at  our  suggestion. 

The  Pattebson  Tool  &  Supply  Co., 
Dayton,  Ohio.  W.  B.  Patterson,  President 


ATTACHMENT  FOR  ROUNDING  LINK  ENDS 
One  of  our  constantly-recurring  jobs  was  rounding  the  ends 
of  the  links  shown  in  Fig.  1.     These  were  of  drawn  steel  i^ 


inili  thick,  and  as  thi'y  were  called  for  in  lots  of  from  2  to 
4(1  at  a  time,  the  task  of  "knocking  oft"  the  corners  in  the 
shaper  and  tlnlshing  on  a  grinder  was  more  or  less  laborious; 
ncilher  was  the  llnlshed  i)lece  always  symmetrical.  Some- 
thing had  to  be  done  to  put  this  work  on  a  manufacturing 
basis  both  as  to  time  and  cost,  and  how  this  was  done  is 
shown  in  Figs.  2  and  3.  A  casting  (Fig.  .S )  was  made  and 
fitted  with  a  pin  the  size  of  the  link  holes.  This  block  was 
then  bolted  to  the  lathe  toolpost  and  an  end  mill  fitted  to 
a  shank  In  the  lathe  spindle,  which  completed  the  outfit. 
Now  after  the  links  were  cut  off,  drilled  and  reamed,  they 
were  slipped  over  the  pin  and  given  a  quarter  turn  In  a  hori- 
zontal plane.  A  piece  of  pipe  18  inches  long  served  to  give 
the  necessary  leverage.  In  Fig.  2  may  be  seen  a  link,  one 
corner  of  which  has  already  been  rounded,  in  position  for  oper- 
ating on  the  second  corner.  The  dotted  lines  Indicate  its  posi- 
tion when  one  end  has  been  finished. 

This  attachment  was  ridiculously  cheap  and  so  simple  that 
a  boy  could  round  50  links  an  hour  and  obtain  a  finish  fully 
up  to  the  requirements.  Donalu  A.  Hampson 

Middletown,  N.  Y. 


FlgH,  1,  2  and  3.    Llnlc  and  Attachment  for  Roundliiff  Ends  in  a  Lathe 


FLOATING  REAMER  FOR  INSURING 
STRAIGHT  HOLES 

The  turret-head  on  a  borin.g  mill  had  become  worn  a  little 
so  as  to  throw  it  out  of  line,  which  caused  the  reamer  to  cut 
the  holes  cone-shaped;  that  is,  they  were  larger  at  the  top 
than  at  the  bottom.  The 
machine  was  used  most- 
ly lor  pulleys  and  cou- 
plings and  the  holes  had 
to  be  straight  and  true 
with  the  turned  part. 
This  detect  was  over- 
come with  very  little 
expense  and  loss  of  time 
in  the  following  man- 
ner: 

First  the  turret  head 
was  removed  from  the 
machine  and  a  thread- 
ed bushing  having  a  %- 
inch  hole  was  fitted  to 
the  screw  hole.  The 
reamer  shanks  were 
each  placed  in  a  hole  in 
the  turret  and  a  %-inch 
hole  was  drilled  through 
each  shank  and  in  the 
turret  to  a  depth  of  1 
inch.  Tne  holes  in  the 
reamer  shanks  were 
then  re-drilled  1/16  inch 
larger  and  taper  reamed 
from  each  end,  as  shown 
in  the  accompanying 
engraving,  which  is 
a  sectional  view  of  one 
hole  in  the  turret  to 
which  all  the  reamer  shanks  were  fitted.  The  ends  B  of  the 
shanks  were  then  turned  1/16  inch  smaller  than  the  turret 
hole  diameter  to  within  li  inch  of  the  end.  The  end  C  was 
next  turned  spherical  in  shape,  the  diameter  of  the  sphere  be- 
ing the  same  as  the  hole  in  the  turret,  so  as  to  give  a  bearing  on 
the  end,  and  at  the  same  time  allow  full  play.  A  screw  A  was 
then  made  with  a  pilot  pin  %  inch  in  diameter.  As  will  be 
seen,  this  screws  fits  the  tightening  screw  hole  and  the  back 
part  of  turret,  but  it  is  a  loose  fit  in  the  reamer  shank. 

We  have  had  no  more  trouble  from  large  holes,  the  holes  now 
being  straight  and  to  size.  Before  using,  all  the  reamer  shanks 
were  tested  to  see  that  they  had  a  free  movement  in  every  di- 
rection, because,  if  from  some  cause  the  holes  are  not  drilled 
true  and  the  reamer  will  not  "float,"  a  taper  hole  will  re- 
sult. 

This  method  of  holding  a  reamer  can  be  applied  with  equal 
success   to   all    forms    of    machines    that    linish    holes    with    a 


Method  of  Holding  a  Reamer  in  a  Turret  30 
that  it  will  follow  the  Bored  Hole 
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reamer,   such  as   turret  and   engine  lathes  and  drill   presses 
that  have  become  worn    and  are  not  true.         John  Bkandle 
Jackson,  Tenn. 


A  SPRING  VISE-CLAMP 

When  finished  or  polished  rods,  spindles,  tubes,  etc.,  have  to 
be  held  in  the  bench-vise,  it  is  not  always  judicious  to  use 
ordinary  flat  clamps,  because  these  do  not  afford  a  good  grip, 
and  in  the  case  of  thin  pipes,  they  are  likely  to  squeeze  the 


Spring  Block  for  Holding  Round  "Work  in  the  Vise 

metal  out  of  shape.  Some  form  of  split  block  is  better,  in 
which  the  work  rests  in  a  bored  hole  and  is  gripped  by  the 
elasticity  of  the  metal,  the  block  being  split  so  that  the  pres- 
sure of  the  jaws  closes  it  in  slightly.  Some  blocks  are  made 
of  oblong  form,  with  a  series  of  holes  and  a  longitudinal  saw- 
cut  to  allow  of  the  necessary  elasticity.  The  illustration 
shows  a  neat  form  of  block  which  is  more  compact  than  the 
oblong  type.  There  are  six  holes  of  standard  sizes,  such 
as  1  inch,  "s  inch,  %  inch,  etc.,  and  the  block  is  hexagon  in 
shape,  and  about  an  inch  in  thickness.  The  holes  and  the 
saw  cuts  are  so  arranged  that  the  effect  of  squeezing  the  block 
in  the  jaws,  is  to  close  in  the  holes  on  opposite  sides,  thus 
clamping  any  work  that  may  be  put  in  them.  The  block  is 
therefore  turned  around  to  suit  the  particular  size  of  hole  that 
Is  wanted.  The  same  kind  of  block  might  be  made  octagonal 
in  form  and  have  eight  holes,  but  I  have  not  attempted  to  de- 
vise anything  beyond  the  hexagon,  as  it  seems  better  to  have 
another  block  for  the  next  range  of  sizes.  Feed  Hobneb 

Bath,  Eng. 


HARDENING  HIGH-SPEED  STEEL 

There  have  been  a  number  of  articles  reproduced  in  Ma- 
CHixEBT  from  time  to  time  on  methods  of  hardening  high- 
speed steel,  but  I  have  never  seen  published  the  formula 
here  given,  which  I  have  used  for  three  years  with  good  re- 
sults. It  is  a  well-known  fact  that  high-speed  steel  made  up 
into  small  and  delicate  tools  such  as  taps,  cutters,  etc.,  should 
not  be  blistered  or  pittad,  as  this  would  spoil  the  cutting  edges. 
It  is  generally  a  problem  to  harden  high-speed  steel  success- 
fully where  the  necessary  equipment,  the  chloride  barium 
bath,  is  not  available.  One  of  the  principal  precautions  neces- 
sary, in  hardening  high-speed  steel,  to  prevent  blistering,  is 
to  keep  it  from  the  air  while  the  steel  is  hot.  A  powder 
which  is  composed  of  corn  meal,  salt,  and  prussiate  of  potash 
mixed  in  equal  parts  has  been  found  a  very  satisfactory  com- 
position. To  harden  the  piece,  heat  it  to  a  dull  red  and  lay 
it  in  the  powder.  Then  return  the  piece  to  the  fire  and  heat 
to  a  bright  red.  Dip  again  in  the  powder  and  return  once 
more  to  the  fire  and  heat  to  almost  a  yellow  color.  Then 
quench  the  piece  or  pieces  in  cotton-seed  or  linseed  oil. 
Pieces  hardened  in  this  powder  will  be  found  free  from  pit- 
ting and  scaling  and  the  sharp  edges  will  be  maintained.  It 
will  be  noted  that  the  hardening  heat  is  a  great  deal  lower 
than  that  recommended  by  the  makers  of  various  high-speed 
steels.  W.  C.  Betz 

New  Britain,  Conn. 


AUXILIARY  SCALES  ON  THE  TRIANGLE 

When  working  on  small-scale  drawings  in  which  much  detail 
is  to  be  shown,  such  as  the  drawings  of  pipe  connections, 
valves,  fittings,  etc.,  the  auxiliary  scales  described  in  the  fol- 
lowing will  be  found  of  great  convenience: 

Fig.  1  represents  a  portion  of  a  celluloid  triangle  with  four 
scales  lined  on  it.  These  are  reproduced  from  those  upon  a 
draftsman's  scale  being  1/8,  1/4,  3/16,  and  3/8  inch  to  one  foot, 
respectively.  The  lines  are  made  by  scratching  the  triangle 
with  a  fine  prick-point.  After  this  Is  done,  a  little  india  ink 
rubbed  over  the  marked  surface  will  make  the  scales  more 
visible.  The  triangle  should  then  have  the  figures  scratched 
upon  the  reverse  surface. 

To  illustrate  the  use  of  the  instrument,  suppose  it  is  desired 
to  draw  a  vertical  line  18  inches  to  the  left  of  a  center-line,  to, 
a  3/8-inch  scale.  The  division  marked  A  is  placed  over  the 
center-line  ana  the  desired  line  is  then  ruled  in.  That  is,  the 
desired  line  is  drawn  without  other  measurement  than  that 
involved  in  the  use  of  the  triangle.  Thus  is  accomplished  a 
saving  of  the  labor  of  removing  the  triangle  for  the  purpose 
of  measurement  with  a  separate  scale,  the  marking  of  the 
position  of  the  desired  line,  and  the  replacing  of  the  triangle 
that  it  may  be  drawn — a  saving  that  will  be  found  consider- 
able on  certain  classes  of  work. 

The  scales  on  the  triangle  may  readily  be  applied  in  a  ver- 
tical direction  if  it  is  used  in  conjunction  with  another  tri- 
angle. The  surface  of  the  triangle  marked  with  the  scales 
should  always  be  placed  next  to  the  drawing  paper,  as  other- 
wise an  error  of  parallax  may  result. 

Fig.  2  represents  a  different  way  of  graduating  the  triangle, 
by  which  finer  graduations  may  be  made  with  less  care  in 
laying  them  out.  The  scale  shown  consists  of  twenty-four 
equal  divisions  and  it  is  located  so  that  the  division  12  is  14 
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Figs.  1  and  2.    Auxiliary  Scales  for  Drawing  the  Details  of  Small-scale  Drawings 

inch  from  the  edge  of  the  triangle  and  the  zero  division  at  its- 
edge.  With  this  arrangement  a  V4-inch  scale  is  obtained.  It 
will  be  seen  that  the  edge  of  thef  triangle  is  22  inches,  to  this 
scale,  from  the  line  B.    Tiis  illustrates  its  application  in  use. 

If  desired,  the  lined  scale  may  be  made  on  a  thin  piece  of 
celluloid  instead  of  on  the  triangle.  It  may  then  be  used  for 
a  variety  of  scales  by  simply  changing  its  inclination  to  the 
edge  of  the  triangle.  For  instance,  if  the  12  division  is  placed 
%  inch  from  the  edge  of  the  triangle,  a  %-inch  scale  results, 
and  so  on.  An  arrangement  may  readily  be  made  by  which 
the  thin  celluloid  piece  may  be  tacked  temporarily  in  the  posi- 
tion on  the  triangle  corresponding  to  any  desired  scale. 

Philadelphia,  Pa.  Julian  C.  Smallwood 


MACHINE  ASSEMBLING  HAMMERS 

The  machine  assembling  hammer  shown  in  Fig.  1  is  in- 
tended for  the  use  of  assemblers  in  the  machine  shop,  where 
soft  hammers  are  an  absolute  necessity.  The  table  shown  in 
cDnnection  with  Fig.  1  gives  the  dimensions  for  four  different 
sizes,  and  a  convenient  form  of  mold  for  casting  these  ham- 
mers is  illustrated  in  Fig.  2.  The  heads  are  made  of  scrap 
lead   or   babbitt,    which   when    heated    to   a   molten    state    is 
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poured  into  tho  cast-iron  mold.  The  handles  are  held  in  the 
heads  by  pins  riveted  at  each  end.  Tlie  mold,  as  shown  in 
Fig.  2,  is  made  in  two  sections  iS  and  T  which  are  hinged 
at  y  in  two  places.  Tho  lug  IV  is  for  holding  tho  mold  in 
the  jaws  of  a  bench  vise  while  the  metal  Is  being  poured.  By 
means  of  pins  V  which  pass  through  lugs  in  front,  the  upper 
half  is  held  down  when  the  mold  is  in  use.     It  is  well  to  have 
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Pigr.  1.     Dimensions  of  Machine  Assembling  Hammers 

these  pins  permanently  fastened  to  the  lower  half  of  the  mold 
by  small  chains  to  prevent  their  loss.  The  steel  core  X  for 
the  handle,  is  shouldered  at  one  end  to  prevent  it  from  slip- 
ping out  of  the  mold.     The  metal  is  poured  in  through  the 
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Fig.  2.    Mold  in  which  Hammers  are  cast 

Inlet  U.    By  the  use  of  these  molds,  soft  hammers  may  be 
made  with  little  trouble  and  they  will  also  be  neat  in  appear- 
ance. L.  H.  Georger 
Buffalo,  N.  Y. 


BUILT-UP  REVERSIBLE-SECTION  BENDING  DIE 

The  die  illustrated  herewith  Is  for  bending  the  brass  blanks 
B  to  the  finished  shape  shown,  the  pieces  being  bent  on  the 
dotted  lines.  This  die  replaces  a  solid  one  which  was  con- 
tinually wearing  out  on  the  inside  flat  faces  and  which  could 
not  be  repaired  without  making  a  new  block.  The  new  die 
Is  so  made  that  Its  sections  are  reversible;  thus  when  the 
faces  /  are  worn,  tho  opposite  side  may  be  turned  inward. 
When  this  becomes  worn  the  block  may  be  turned  over  and 
the  lower  half  of  the  face  becomes  tho  wearing  surface,  mak- 
ing four  positions  which  each  block  can  assume  to  compensate 
for  wear. 

The  die  is  made  of  the  pieces  A  which  are  reversible,  and 
the  sections  O  which  fit  between  the  parts  A.  The  alignment 
is  secured  by  dowels  d  in  each  end,  which  pass  through  the 
three  pieces.  The  four  pieces  are  set  into  a  base-block  which 
l8  a  steel  casting,  and  are  held  to  it  by  eight  screws,  three  In 


each  long  piece  and  one  In  each  of  the  Bmall  pieces.  This 
makes  a  very  solid  conslnution  and  will  stand  any  amount 
of  strain  without  danger  of  breaking.  All  the  sections  were 
made  of  non-shrinking  steel  and  were  hardened  very  care- 
fully, all  holes  being  plugged  with  asbestos.  After  hardening, 
they  were  ground  on  a  surface  grinder,  care  being  taken  not 
to  disturb  the  alignment  of  the  holes. 

As  there  was  not  room  for  llie  stripper  springs  in  the  base- 
block,  a  heavy  coil  spring  of  one-quarter  inch  square  stock 
was  wound  and  tempered.  Plate  E  is  loose  on  the  shank  of 
the  bolt   b  and   the 
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pins  F  work  through 
reamed  holes  in  the 
base-block  and  bear 
on  the  bottom  of 
stripper  C  The 
spring  passes 
through  a  hole  in 
the  bed  of  the  press 
when  the  die  is  in 
use.  The  stripper 
is  made  in  two 
pieces  as  shown, 
one  of  which  passes 
through  the  die,  the 
other  being  a  bot- 
tom plate  which 
acts  as  a  stop. 

The  forming  punch 
for  the  die  has  a 
round  shank  by 
which  it  is  held 
in  the  press  and 
which  serves  t  o 
hold  it  while  ma- 
chining the  faces. 
It  was  held  in  a 
fixture  on  a  lathe 
faceplate  and  the 
slots  for  bending 
the  side  projections 
on  the  blank  were 
formed  to  a  tem- 
plet. The  sides  were 
slotted  in  order  to 
bend  the  projec- 
tions without  a  side- 
twist.  Section  x — x 
gives  a  good  idea  of 
the  action  of  the 
die.  The  punch  is  shown  at  its  full  depth,  leaving  the  thick- 
ness of  the  stock  between  it  and  the  stripper. 

The  locating  plate  for  the  blank  is  not  shown  but  It  is  fast- 
ened on  the  top  of  the  die  by  screws  which  fit  the  same  holes 
that  are  used  to  hold  the  die  to  the  base.  E.  C. 
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Reversible-section  Bending  Die  and  Piece 
which  It  forms 


PRINTS  WITH  BLUE  LINES  ON  "WHITE  GROUND 

The  process  of  making  blueprints  with  blue  lines  on  a  white 
ground,  described  in  the  May  number  of  M.\chixery  is  rather 
too  complicated  to  be  convenient.  The  thing  may  be  done 
much  more  readily  if  one  has  tho  misfortune  to  be  in  a 
country  where  most  of  the  carbon  paper  sold  for  typewriting 
is  so  bad  that  the  first  time  it  is  used,  the  eniire  black  sur- 
face is  removed,  leaving  the  paper  practically  transparent. 
To  take  advantage  of  this  defect,  one  has  only  to  place  some 
of  this  paper  with  the  smutty  side  up,  cover  it  with  a  piece 
of  copying  paper  (tissue  paper),  and  draw  or  write  with  the 
stylus  or  even  with  a  hard  lead-pencil  having  a  well-rounded 
point,  whatever  it  is  desired  to  print.  The  result  will  be 
two  copies;  a  black  or  an  opaque  one  on  a  white  ground,  and 
a  white  or  transparent  one  on  a  black  ground. 

Tho  carbon' paper,  when  used  as  a  negative  with  tho  ordi- 
nary iron  paper,  will  give  blue  lines  en  a  white  ground;  and 
the  tissue  paper,  white  linos  on  a  blue  ground. 

Dresden,  Germany.  RomciiT  Ouimshaw 
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CALIPERING  OVER  FLANGES 
A  simple  method  and  one  which  is  as  accurate  as  the  one 
■described  in  the  July  number  of  Maciuxerv  by  Fred  Horner 

to  measure  a  web  be- 
hind a  flange  is  to  set 
your  calipers  to  some 
fixed  distance  which  will 
clear  the  thickest  portion, 
say  1  1/4  inch.  Then, 
by  the  use  of  a  steel 
scale,  as  shown  in  the 
accompanying  illustra- 
tion, held  against  the 
side  of  the  part  to  be 
measured,  .read  off  the 
distance    that    the    cal- 

Method  of  Calipering  over  a  Flange  ioerS        extend        On       the 

scale,  and  deduct  this  amount  from  the  distance  at  which  the 
calipers  are  set.     This  will  give  the  thickness  of  the  web. 
Pawtucket,  R.  I.  Fked  G.  Ke.nyox 

[A  similar  method  w^as  described  in  M.\chineuy,  February, 
1904.— Editor.] 
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In  the  July  number  of  Machinehv  was  shown  a  method  of 
calipering  over  a  flange  by  making  a  prick-punch  on  each  leg 
of  the  calipers,  and  measuring  the  points  with  a  pair  of  di- 
viders. It  would  not  be 
possible  to  replace  the 
calipers  very  closely  by 
this  means.  The  follow- 
ing methods  here  shown 
are  quicker  and  more  ac- 
curate, and  also  enable 
measurements  to  be  taken 
closer  to  the  corner  un- 
der the  flange.  To  get 
the  thickness  of  the 
flange,  simply  use  a 
block  as  shown  in  Fig.  1. 
Then  subtract  the  thick- 
ness of  the  block  from 
the  opening  of  the  cal- 
ipers.     This    method    can    °'''®'^  Methods  of  CaUperlnsr  over  a  Flange 

also  be  used  for  measuring  a  chambered  recess.  If  a  block  is 
not  handy,  use  a  second  pair  of  calipers  as  shown  in  Fig.  2. 
After  removing  the  first  pair  of  calipers  from  the  work,  re- 
place them  to  size  by  means  of  a  second  pair. 

Uayton,  Ohio.  James  Dangekfield 

BOLLINCKX'S  SCRAP-BOOK 

In  the  machine  shops  of  H.  Bollinckx,  Brussels,  there  is  a 
very  wonderful  and  useful  scrap-book  in  several  volumes.  It 
consists  of  a  series  of  sheets  of  blueprints  of  standard  size, 
on  which  are  reproduced  in  sketch  form,  hundreds  of  shop 
kinks  from  the  various  mechanical  papers,  with  suitable  in- 
scriptions and  reference  to  the  date  and  page  of  the  paper,  in 
which,  if  desired,  further  particulars  may  be  obtained.  Copies 
of  this  scrap-book  are  placed  at  the  disposal  of  those  who  may 
need  them.   This  is  a  custom  which  other  establishments  would 


FIXTURE  FOR  HOLDING    SHAFT  WHEN 
KEYSEATING 

A  number  of  cold-rolled  shafts  %  inch  in  diameter  and  9 
inches  long  had  to  have  Woodruff  keyseats  milled  in  each  end, 
so  that  they  were  112  degrees  apart  in  pairs  of  lefts  and  rights, 
as  illustrated  in  Fig.  1.  The  distance  from  the  ends  of  the 
shafts  to  the  center  of  the  keyseats  was  %  inch,  and  as  the 
shafts  were  too  short  to  reach  through  the  dividing  head,  it 
was  impossible  to  cut  a  keyseat  in  one  end  and  use  a  level 
on  it  to  get  the  position  for  the  keyseat  on  the  other  end.    The 


Figs.  2  and  3      Fixture  for  Holding  and  Locating  Shafts  show^n  in  Fig.  1 
while  cutting  Keyseats 

fixture  in  wh'ch  these  shafts  were  held  while  the  keyseats  were 
being  milled  is  illustrated  in  Fig.  2.  This  flxture  was  first 
bored  to  a  sliding  fit  for  the  shafts.  Two  sides  were  then 
milled  parallel  with  each  other,  after  which  the  work  was 
indexed  112  degrees  and  two  other  surfaces  were  milled  as 
shown.  A  5/32-inch  slot  was  next  cut  through  the  block  and 
holes  were  drilled  and  tapped  for  set-screws  to'  secure  the 
fixture  to  the  shaft.  The  keyseats  were  milled  by  placing  the 
shaft  in  this  block,  which  was  held  in  the  milling  machine 
vise.  The  keyseat  A  was  first  milled  at  one  end,  after  which 
the  block  was  turned  over,  thus  bringing  the  second  keyway  B 
112  degrees  from  the  first.  This  block  was  used  in  a  similar 
manner  for  milling  shafts  with  keyseats  cut  to  the  opposite 
hand,  as  illustrated  in  Fig.  3. 

In  Fig.  4  a  method  of  holding  a  long  shaft  when  keyseating 
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Fig.  4.    Blocks  for  Aligning  Long  Shafts  when  Keyseating  the  Ends 

is  shown.  Two  blocks  are  placed  on  the  ends  of  the  shaft 
to  be  keyseated,  as  illustrated,  and  a  surface-plate  or  other 
smooth  surface  is  used  to  bring  the  blocks  into  the  same  plane. 
By  holding  first  one  block  and  then  the  other  in  a  vise  while 
the  keyseats  are  being  milled,  the  latter  are  cut  in  alignment 
with  each  other.  By  cutting  a  single  finished  block  in  two, 
these  two  blocks  may  be  made  exactly  alike  without  any  difli- 

CUlty.  AlSTHLK    Z.    WOLGAJIOT 

Peoria,   111. 


Fig   1.    Shafts  -with  Woodruff  Keyseats  cut  112  degrees  apart 

find  well  worth  copying.  The  sketches  can  be  made  by  an 
apprentice  in  the  drafting-room,  and  in  making  them  he  will 
absorb  a  great  deal  of  information.  Rohert  Gi!im.<*haw 

Dresden,  Germany 


IRREGULAR  SPACING  OF  THE  CUTTING 
EDGES  OF  REAMERS 
After  reading  an  article  in  the  May  issue  of  Machinery  by 
•A,"  I  see  no  reason  for  spacing  reamers  irregularly  to  pre- 
vent   chattering    and    thus    make    ac- 
curate  measurement   difficult;    for  the 
chattering  effect  may  be  overcome  by 
simply  giving  the  cutting  edges  a  slight 
spiral.  A.   Nielsen 

Cleveland,   Ohio. 

[Cutting   the    teeth    on    a    helix,    or 
spiral     as     commonly     expressed,     in- 
creases cost  of  production  and  grinding 
considerably,     and    the    advantage    of 
the  spiral    tooth    action    is    doubtful. 
Is  there  a  common  angle  best  suited 
to   steel,   cast   iron   and   brass,   and   if 
so  what  is  it?     Should  the  helix  be  right-  or  left-hand,  and  in 
what  respect  should  the  practice  vary  for  machine  and  hand 
reamers?     The  opinions  of  readers  are  solicited   for  publica- 
t'on. — Editor.] 
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IMPROVED  HYDRAULIC  CYLINDER  LINER 

In  Fig.  1  is  sliowii  a  now  lit'sigu  of  hyilrunlii'  cylinder  liniT 
which  does  away  wllli  the  troublesome  features  conimou  to  the 
ordinary  cylinder  liner  which  is  shown  in  I'Mg.  2.  This  de- 
sign shows  clearly  liow  to  make  feed  connections  to  the 
j^ylinders  without  going  through  the  liner.  The  greatest 
troulile    as    experienced     with    the    ordinary     cylinder     liner 
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Fig.  1.    Hydraulic  Cylinder  with  Overlapping  Ends.    Fig.  2.     Cylinder  Uner  of 

Shown  in  Fig.  2,  is  the  making  of  a  good  joint  at  the  heads. 

Therefore,  the  reason  for  the  failure  of  this  joint  at  high 
pressure  is  easily  explained.  The  ends  and  heads  of  this 
cylinder  are  scored  or  grooved  and  are  put  together  with  a 
soft  copper  gasket  between  the  surfaces,  which  is  compressed 
by  the  tension  of  the  studs.  As  will  be  seen,  this  tension  is 
not  uniform  over  the  whole  surface  of  the  gasket.  Consequently 
the  pressure  of  the  water  acting  on  the  cylinder  walls  and 
against  the  head  causes  the  former  to  stretch  and  become 
larger  in  diameter,  and  the  latter  to  bulge  and  loosen  at  the 
gasket  A.  This  stretching  and  bulging,  though  very  slight,  is 
yet  enough  to  make  a  passage  for  the  water  under  high  pres- 
sure to  reach  the  gasket  A.     When  the  water  has  once  reached 


Hcorid  or  grooved,  after  which  the  heads  are  put  on  with  a  soft 
copiier  gasket  between  the  joints,  and  the  nuts  shown,  tight- 
ened. 

To  illustrate  that  a  greater  iiressure  is  exerted  on  the  gasket 
shown  in  Fig.  1,  we  will  compute  the  difference  in  the  area  be- 
tween thes(!  two  Joints.  For  convenience  we  will  call  the 
joint  and  its  parts  as  shown  in  Fig.  1  A',  and  those  shown  in 
Fig.  2,  1'.  Then  to  prove  that  the  pressure 
per  square  inch  of  area  on  gaskets  X  is  great- 
er than  the  pressure  per  square  inch  of  area 
on  gasket  Y,  assuming,  of  course,  that  the 
total  pressure  produced  by  the  tension  of 
the  studs  would  be  the  same  in  both  joints, 
let  the  bore  of  the  cylinder  equal  4  inches. 
Let  the  outside  diameter  of  gasket  X  equal 
,5  inches.  Then  the  area  of  gasket  X  equals 
7.11686  square  inches.  Let  the  outside  diam- 
eter of  gasket  Y  equal  9  inches.  Then  the 
area  of  gasket  V  equals  51.05  square  inches. 

51.05 

=  7.22.     Therefore,   the   pressure    per 

7.0686 

square   inch   on  gasket  X  is  7.22  times  the 

pressure  per  square  inch  on  gasket  Y.  Hence, 

the  joint  as  shown  in  Fig.  1  is  far  superior  to 

that  in  Fig.  2.     The  extra  amount  necessary 

the  Ordinary  Type        (qj.  {jje  lapping  over  of  the  liner  as  used  in 

Fig.  1  should  be  from  two  to  three  times  the  thickness  of  the 

liner  for  each  joint.  Benjamin  Bbownstein 
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CENTER  INDICATOR  FOR  THE  BENCH  LATHE 

Those  who  have  spare  time  on  their  hands  may  use  it  to 
good  advantage  by  making  the  center  indicator  shown  in  the 
accompanying  illustration.  The  ball-and-socket  bearing  and 
the  light  needle  are  the  good  features  of  this  tool. 

When  centering  a  point  in  the  lathe,  the  point  A  is  pushed 
back  through  the  ball  and  against  the  spring,  the  spring  push- 
ing the  ball  against  the  socket,  thus  eliminating  all  play  and 
vibration.  After  setting  the  indicator  in  the  tool-holder, 
loosen  the  knurled  nut  B  and  raise  or  lower  the  point  of  the 
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Simple  Form  of  Test  Indicator  for  Precision  Worlc 


the  gasket  at  A  it  soon  makes  its  way  between  the  gasket  and 
cylinder  and  from  there  creeps  in  between  the  cylinder 
walls  and  the  liner.  It  is  very  difficult  to  make  a  perfect  fit 
between  the'surfaee  of  the  liner  and  the  cylinder  wa'l  and,  of 
course,  this  is  not  improTed  after  the  cylinder  has  been  used 
a  while.  When  the  water  gets  in  between  the  cylinder  walls 
and  the  liner  the  trouble  begins  because  the  water  cannot  get 
out,  and  with  each  time  the  pressure  is  put  on  and  off  there  is 
a  slight  movement  between  the  liner  and  cylinder.  This  move- 
ment causes  the  water  to  spread  and  make  room  for  more 
water  every  time  the  cylinder  is  under  pressure.  The  ac- 
cummulated  water  soon  distorts  the  liner  and  hinders  the 
working  of  the  piston,  which,  in  turn,  soon  ruins  the  liner. 

'I'he  design  of  liner  shown  in  Fig.  1  overcomes  this  dit- 
liculty,  and  also  makes  a  better  joint  which  can  easily  be 
seen.  The  ends  of  the  cylinder  are  countcrbored  as  shown, 
and  the  liner  inserted  in  the  usual  way.  The  ends  of  the  liner 
are     then     lapped     over     into     the     counterbore,     faced     and 


tool   to  the  desired  position;   then  tighten  the  nut. 

If,  in  making  the  needle,  it  is  difficult  to  get  a  good  piece 
of  wood,  the  handle  of  a  paint  brush  may  be  worked  to  shape. 
When  making  the  spherical  piece  C.  use  a  half-inch  ball  bear- 
ing and  grind  the  hole  carefully.  The  point  A  should  be  hard- 
ened and  ground,  care  being  tpken  that  it  is  made  a  good  fit 
in  the  part  C.  The  bushing  D  keeps  the  ball  and  needle  in 
position  when  the  tool  is  not  in  use,  and  plays  no  part  in  the 
working  of  the  tool. 

This  indicator  may,  of  course,  be  attached  to  a  larger  holder 
for  use  in  a  bigger  lathe.  I  have  found  it  superior  to  those 
on  the  market.  Gustaxe  Rkmacle,  Jk. 

Newark,  N.  J. 

*     *     * 

Charcoal  should  never  be  used  on  aluminum  while  melting, 
as  it  cannot  be  completely  removed  in  skininiing  and  black 
spots  will  be  found  on  the  castings  which  are  made  from  it. — 
Brass  World. 
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SHOP  KINKS 

PRACTICAL  IDEAS  FOR  THE  SHOP  AND  DRAFTING-ROOM 

Contrlbuttons  of  ktnka,  devices  and  methods  of  doing  work  are_  solicited  for 

this  column.    Write  on  one  side  of  the  paper  only  and 

send   sketches  when  necessary 

HOLDER  FOB  SHORT  PENCIL 
The  short  pencils  which  are  thrown  away  by  draftsmen  can 
be  conveniently  used  by  means  of  the  holder  shown  in  the 
sketch.      This   holder   was    made    from   a   hard    rubber    pen- 


holder, which  had  been  broken  at  the  pen  socket.  About  one 
inch  of  the  solid  end  was  cut  away  and  the  hollow  part  was 
tapped  with  a  5/16-inch  tap.  By  inserting  a  short  pencil  In 
this  threaded  hole,  it  is  rigidly  held,  and  practically  the  entire 
pencil  can  be  used.  C.  G. 


TAP  WRENCH  WITH  INTERCHANGEABLE  SOCKETS 
When  tapping  out  holes  by  hand  on  heavy  machine  parts, 
such  as  beds,  frames,  etc.,  where  several  size  taps  are  used, 
it  is  inconvenient  to  handle,  several  times,  the  different  tap 
wrenches  and  tap  extensions  that  must  be  used  in  operations 
of  this  kind.  It  also  requires  time  to  first  find  the  various 
wrenches  and  extensions  wanted.  By  combining  three  exten- 
sions to  a  tee,  as  shown  in  the  accompanying  engraving,  a 
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tap  wrench  is  formed  having  interchangeable  ends  of  three 
different  sizes.  The  changing  of  the  extensions  in  the  tee  is 
tne  work  of  a  second.  This  tee  is  a  forging  in  which  holes 
are  drilled  to  fit  the  reduced  ends  A  of  the  extensions.  Small 
pins  B  which  Jit  into  slots  C  prevent  the  extensions  from 
turning  with  relation  to  the  tee.  Two  of  these  sets  in  a  shop 
will  meet  any  condition.  There  should  be  a  small  set  having 
extensions  for  %-,  5/16-  and  %-inch  taps,  and  a  larger  set  for 
7/16-,  1/2-  and  9/16-inch  taps.  J.  E.  C. 


LOOSE-LEAF  CARD  INDEX  FILE 

The  simple  form  of  loose-leaf  book  or  card  index  file  shown 

in  the  engraving,  is  made  of  suitable  cards  held  together  with 

two  key-rings,  that  may  be  obtained  in  any  hardware  store 

for  ten  cents.     I  find  this  file  very  convenient,  as  it  can  be 


SECTION  LINER 
A  sectional  liner,  which  works  very  satisfactorily,  can  be 
made  by  attaching  pieces  of  a  hack-saw  blade  to  two  triangles, 
as  illustrated  herewith.  I  made  a  section  liner  in  this  way  by 
using  an  old  saw  blade.  The  blade  was  first  annealed,  after 
which  the  sides  were  ground  and  also  the  points  of  the  teeth 
(as  shown  in  the  enlarged  view  at  A)  so  that  they  would 
not  bear  in  the  fillets.  Two  pieces  of  blade,  one  6  inches 
long  and  the  other  2  inches,  were  then  cut  and  drilled  for 
pins.  By  using  these  two  pieces  as  jigs,  the  triangles  were 
drilled  and  the  pieces  attached  by  pins  so  that  the  long  one 
was  flush  with  the  edge  of  one  triangle  and  the  short  one 
was  in  mesh  with  the  other  as  illustrated.  When  using  this 
section  liner,  either  one,  two  or  three  teeth  can  be  used  for 


opened  at  any  page  and  will  not  occupy  more  room  on  the 
desk  than  a  single  sheet  or  card.  It  has  the  additional  ad- 
vantage that  a  page  can  be  taken  from  or  added  to  it  with 
little  difficulty.  D.  F.  Huddle,  Jr. 

Wilkinsburg,  Pa. 


spacing.  If  a  fine  sectioning  is  desired,  lines  can  first  be 
drawn  with  single-tooth  spacing,  after  which  a  second  set 
can  be  drawn  with  the  same  spacing  but  with  the  triangles 
so  adjusted  that  the  last  lines  drawn  come  between  the  first 
set  of  lines.  This  attachment  is  easily  made,  and  it  does  not 
prevent  the  ordinary  use  of  the  triangles,  for  when  the  blades 
are  not  required  for  sectioning,  they  can  be  removed. 
Milwaukee,  Wis.  H.  Blount 


DEVICE  FOR  WINDING  LIGHT  SPRINGS 
A  very  simple  device  that  may  be  used  for  winding  light 
springs  is  illustrated  herewith.  This  tool  will  often  save  much 
time  when  a  spring  is  wanted  in  a  hurry,  as  springs  of  a 
variety  of  sizes  and  pitches  can  be  made  at  a  moment's 
notice.  This  apparatus  is  inexpensive  and  is  easily  made.  The 
part  A  is  made  of  a  piece  of  %-inch  square  steel  about  12 
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inches  long.  In  this  steel  piece  a  series  of  holes  are  drilled 
about  one-half  inch  apart  and  ranging  from  %  to  %  inch  in 
diameter.  The  mandrel  B.  on  which  the  springs  are  wound, 
is  made  of  wire  or  round  stock  of  the  size  required.  It  has 
a  handle  formed  on  one  end  and  a  small  hole  is  drilled 
at  6  to  hold  the  end  of  the  wire  when  starting  the  spring. 
To  wind  a  spring,  an  arbor  having  a  diameter  equal  to  the 
inside  diameter  of  the  spring  is  selected  and  inserted  in  a 
hole  of  corresponding  size  in  the  piece  A.  which  has  been 
clamped  in  an  upright  position  in  the  vise  as  indicated.  One 
end  of  the  wire  is  caught  in  hole  6  and,  while  the  arbor  is 
turned  with  the  left  hand,  the  right  is  used  to  hold  and  guide 
the  wire.  With  a  little  practice  a  well-formed  spring  can  be 
wound  with  this  tool.  H.  B.  Cohstock 

St.  Paul,  Minn. 


NEW   MACHINERY  AND   TOOLS 


A    MONTHLY   RECORD    OP    APPLIANCES    FOR   THE   MACHINE    SHOP 

Comprising  the  description  and   lUuatriitlon  of  now  designs  and  Improvements  In  American   metal-working:  machinery  and 

tools,  published  without  expense  to  the  manufacturer,  and  forming  the  most  complete 

record  of  new  tool  developments  for  the  previous  month. 


AUTOMATIC  TWIST  DRILL    GRINDER 

As  is  well  known,  twist  drills,  to  give  ellii-ii'iit  scrvici',  must 
be  kept  sharp  and  bo  ground  correctly,  wnlch  means  that  the 
cutting  edges.  In  addition  to  being  of  the  same  length,  have  a 
proper  and  uniform  angle,  that  the  clearance  is  so  shaped 
as  to  give  good  support  to  the  cutting  edges  and  at  the  same 
time  permit  a  free  cutting  action.  In  order  to  simplify  the 
operation  of  drill  grinding.  A.  Mill,  M.  E.,  Cincinnati,  O.,  has 
designed  the  twist  drill  grinder,  front  and  rear  views  of  which 
are  shown  in  Pigs.  1  and  2,  respectively.  This  machine  is  au- 
tomatic in  its  operation  and  grinds  drills  ranging  from  3/16 
inch  to  3  inches  in  diameter. 

The  drill,  while  being  ground,  revolves  continuously  at  a 
uniform  speed,  and  the  ordinary  two-lip  drill  oscillates  twice 
in  one  revolution  about  a  center  which  exactly  coincides  with 
the  axis  of  the  drill  and  which  is  more  or  less  away  from 
the  drill  point.  This  oscillation,  which  produces  the  required 
amount  and  form  of  clearance  for  the  drill  lip,  is  caused  by  a 
cam  (',  Fig.  3,  which  works  against  a  stationary  roller  B,  that 


Fig.  1.    The  Mill  Automatic  Twist  Drill  Grinder 

is  attached  to  the  carriage  containing  the  drill-holding  spin- 
dle and  the  feeding  mechanism.  The  back  shaft  on  which  the 
cam  C  is  mounted,  is  driven  b.v  means  of  a  universal  joint  con- 
nection, and  it  revolves  at  twice  the  speed  of  the  drill  spindle. 
The  drill,  in  addition  to  having  this  oseillatiug  movement,  is 
reciprocated  to  and  from  the  emery  wheel  twice  during  each 
revolution  by  face  cam  A,  which,  through  a  lever,  operates 
block  D,  Fig.  4,  in  which  the  drill. spindle  is  mounted.  The 
point  of  the  drill  is,  of  course,  in  contact  with  the  wheel 
while  the  clearance  for  one  lip  is  being  ground;  it  is  then 
withdrawn  from  the  wheel  by  the  face  cam  A.  an  amount 
sufficient  to  bring  the  opposite  lip  in  the  correct  position  for 
grinding.  This  reciprocating  or  longitudinal  motion  of  the 
drill  spindle  also  affects  the  automatic  feed  of  the  drill.  The 
spindle  in  which  the  drill  is  held,  revolves  in  a  rack-sleeve  or 
quill,  which  is  engaged  with  a  pinion  as  shown.  The  shaft 
on  which  this  pinion  is  mounted,  carries  a  handwheel  F  for 
the  rapid  traverse  of  the  spindle  and  also  a  worm-wheel  which 
is  always  in  engagement  with  a  worm.  This  worm-wheel  is 
loose  on  the  shaft,  but  it  can  be  secured  to  it  by  a  friction 
disk  and  hand-nut  for  the  automatic  feed.  The  small  hand- 
wheel,   shown   al    llie   front  of  the   worm-shaft,   is  for   feeding 


by  hand,  while  the  ratchet  wheel  at  the  other  end  furnishes  the 
automatic  feed  when  its  pawl  is  released  from  the  catch. 
Tills  feed  is  effected,  as  before  stated,  when  slide  1)  is  recip- 
rocated; as  this  movement  takes  place,  the  pawl  11  moves 
with  relation  to  its  ratchet  wheel,  so  that  on  the  return  of  D, 


Fig.  2.     Rear  View  of  Automatic  Drill  Grinder 

the  spindle  sleeve  containing  the  drill  is  fed  forward  through 
the  worm  gearing  and  pinion  connection.  This  automatic 
feed  can  be  instantly  released  by  simply  disengaging  the  pawl 
irom  its  wheel.  An  automatic  stop  can  also  be  arranged  by 
having  an  adjustable  pin  on  the  drill  spindle  sleeve,  so  located 
as  to  strike  the  lower  part  of  the  trip-lever  and  disengage  the 
pawl. 

The  emery  wheel  frame  is  made  oscillating  to  prevent  the 
cutting  face  of  the  wheel  from  clogging  up  and  also  to  insure 
uniform  wear.     This  oscillating  movement  is  effected  by   an 


i  A 

^  > 

Ifciyr^^l^- 

^L, 

'W^ 

^^^^H^^lBttS!^ 

Fig.  3.    Plan  View  of  Grinder  ft-om  the  Rear 

eccentric  E  that  is  mounted  on  the  back  shaft  and  connected 
to  the  emery  wheel  frame  as  indicated  in  Fig.  3.  As  the 
wheel  is  thus  given  a  continuous  movement  to  and  fro,  the 
drill  will  receive  a  smooth  grinding  and  the  wheel  itself  will 
always  remain  sharp.  An  adjusting  screw  Is  provided  to 
lengthen  or  shorten  the  connection  with  the  eccentric  so  that 
the  entire  face  of  the  cup-wheel  may  be  used,  thus  keeping  the 
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wear  uniform.     The  emery  wheel  is  9  inches  in  diameter  and 
has  a  grinding  face  1%  inch  in  width. 

Before  inserting  a  drill  in  the  spindle,  the  latter  is  moved 
to  the  end  of  its  oscillating  stroke  by  turning  a  handwheel  on 
the  back  shaft  until  an  arrow  point  on  the  spindle  bearing 
coincides  with  a  mark  on  the  spindle  collar.  A  threaded 
hand-nut  with  a  conical  bore  serves  to  close  the  slotted  spin- 


Fig.  4.    Plan  View  from  the  Front 

die  end  around  the  drill  shank,  thus  securely  locking  it  in 
place  after  the  lip  of  the  drill  has  been  set  to  a  gage.  These 
few  simple  adjustments  in  connection  with  the  automatic 
operation,  make  it  possible  for  a  boy  to  operate  several  of  the 
machines  if  necessary.  < 

For  different  sizes  of  drills,  the  distance  to  the  center  of 
oscillation  is  changed  according  to  a  graduated  scale  by  means 


IMPROVED  TOLEDO  PRESSES 

The  two  presses  shown  in  Figs.  1  and  2  are  improved  pat- 
terns which  have  been  recently  designed  by  the  Toledo  Ma- 
chine &  Tool  Co.,  Toledo,  O.  The  machine  shown  in  Fig.  1, 
which  is  designated  as  No.  96  C,  is  a  double-crank  press  so 
constructed  that  the  press  operators  or  attendants  can  work  on 
the  right-  or  left-hand  ends  and  on  the  front  and  rear  sides 
of  the  machine.  This  press  is  double  back-geared  and  it  is 
operated  by  a  friction  clutch  (not  shown)  which  is  located  on 
the  lower  of  two  pinion  shafts  on  the  right-hand  side  in  the 
rear.  This  friction  clutch  is  operated  by  the  hand-lever  seen 
on  the  right  side  of  the  machine,  which  gives  the  operator 
complete  control  for  starting  and  stopping  at  any  position  of 
the  stroke  or  slide  motion.  The  two  pinion  shafts  in  the 
rear  have  been  elevated  above  the  gear  centers,  which  gives 
a  clearance  or  free  space  from  the  floor  line  to  the  lower 
pulleys  of  7  feet,  so  that  the  operators  are  not  subjected  to 
danger  because  of  the  driving  mechanism.  Large  openings 
are  provided  in  each  of  the  two  housings,  which  will  permit 
material  being  passed  through  from  one  side  to  the  other 
when  it  is  necessary  to  form  parts  of  greater  length  than 
the  width  between  the  housings  would  permit  without  this 
construction.  As  the  illustration  shows,  the  press  frame  is 
built  up  of  four  pieces  and  is  reinforced  by  a  similar  number 
of  powerful  steel  tie-rods.  The  outboard  pedestal  bearing  is 
eliminated  in  this  type  of  machine  so  that  a  minimum  of  floor 
space  is  required.  The  weight  of  the  machine  is  65,000 
pounds;  the  distance  between  the  housings,  73  inches.  The 
stroke  and  the  distance  from  the  bed  to  the  slide  are  made  to 
suit  specifications. 

Fig.  2  illustrates  the  No.  59  single-crank  forging-trimming 
press  which  is  a  new  type  developed  for  trimming  drop  forg- 


Flg.  1.    No.  96  C  Toledo  Double-crank  Press 

of  a  handwheel  at  the  front  of  the  machine,  which  adjusts  the 
carriage  along  the  bed  by  a  rack  and  pinion  movement.  As 
the  engravings  show,  a  small,  narrow  wheel  is  mounted  at  the 
outer  end  of  the  emery  wheel  spindle.  This  small  wheel  is 
for  reducing  (by  hand)  the  thickness  of  the  drill  web  at  the 
point,  when  this  becomes  necessary.  A  rotary  pump  (not 
shown  in  the  Illustration)  is  attached  to  the  machine  for  wet 
grinding.  This  grinder  can  be  used  for  sharpening  either 
right-  or  left-hand  drills,  and  by  the  use  of  change  gears  G, 
drills  having  any  number  of  lips,  can  be  ground. 


Fig.  2.    No.  59  Toledo  Single-crank  Trimming  Press  for  Forgings 

ings.  In  this  machine  the  detached  outboard  pedestal  bearing 
has  also  been  eliminated,  which  reduces  the  floor  space  and 
prevents  any  disalignment  of  the  flywheel  or  pulley  shafts. 
This  press  is  operated  by  a  powerful  block  clutch  with  gravity 
release  or  controlling  mechanism.  It  has  an  unusually  heavy 
balance  wheel  which,  though  small  in  diameter,  provides  suf- 
ficient power  or  momentum  for  obtaining  the  maximum  out- 
put. The  press  is  double  back-geared,  and  it  is  intended  for 
trimjiiing  long  forgings  for  crankshafts  and  for  similar  work. 
The  stroke  of  this  machine  is  9  inches;  the  distance  from  the 
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bod  to  the  floor,  24  laches;  distance  from  the  bed  to  the  slide, 
2;i  inches;  width  between  the  housings,  :!0  Inches;  length  of 
bed,  r>ti  inches.  The  stroke  of  the  outer  triniuier  is  3Vi  Inches, 
4»nd  the  lied  nu^asures  14  by  20  inches.  The  weight  of  this 
jnachine  is  about  42,500  pounds. 


YOUNG  MACHINE  AND  TOOL  CO.'S  LATHE 
MILLING  ATTACHMENT 

A  lathe  milling  attachment  that  is  particularly  adapted  tor 
small  shops  and  garages  where  there  is  not  enough  milling 
work  to  warrant  the  purchase  of  a  regular  milling  machine, 
has  been  put  on  the  market  by  the  Young  Machine  and  Tool 
Co.,  Worcester,  Mass.  This  attachment  is  capable  of  a  wide 
range  of  worlc  and  it  has  the  commendable  feature  of  being 
«asily  attached  to  or  removed  from  a  lathe.  Us  general  con- 
■struction  is  clearly  illustrated  in  Fig.  1,  which  also  shows  the 
dividing-head,  tailstock,  vise,  etc.,  while  the  other  views.  Figs. 
2  to  6  inclusive,  show  the  way  it  is  fastened  to  the  lathe  car- 


Fig.  1.     Lathe  Milling  Attachment  built  by  the  Young  Machine  iSc  Tool  Co, 

riage  and  also  some  of  the  milling  operations  which  may  be 
performed. 

The  attachment  consists  principally  of  a  work-table  that  is 
supported  by  two  square-threaded  screws  passing  through 
nuts  located  in  a  base  that  is  attached  to  the  lathe  carriage  by 
two  brackets,  one  of  which  is  bolted  to  the  front  and  the 
other  to  the  rear.  Meshing  with  these  nuts,  which  have  teeth 
cut  in  their  peripheries,  is  a  worm-shaft  that  may  be  operated 


Fig.  2.    Attachtnent  set  up  for  End  Milling 

by  a  crank  at  the  front  of  the  lathe  to  effect  a  vertical  ad- 
justment of  the  table,  the  nuts  revolving  about  the  screws 
which  are  rigidly  fixed  to  the  worlc-table.  The  attachment,  in 
addition  to  being  bolted  to  the  carriage,  is  further  steadied  by 
two  angle-pieces,  located  inside  the  ways  on  each  side,  one 
of  which  is  adjustable,  thus  insuring  a  close  sliding  fit. 

Either  hand  or  power  cross-feed  is  available,  the  power 
feed  being  obtained  from  the  lathe  itself  by  connecting  the 
table  of  the  attachment  w-ith  the  lathe  cross-slide.  This  con- 
nection is  made  by  simply  inserting  an  angle-piece  in  the  tool- 
post  (as  in  Fig.  2)  and  clamping  it  in  such  a  position  that  en- 
gagement is  made  with  a  slotted  side-piece  bolted  to  the  table. 


Uy  this  simple  arrangement,  a  range  of  feeds  Is  obtained  equal 
to  that  available  on  the  lathe.  When  a  hand-feed  can  be  used 
to  better  advantage,  the  cross-slide  and  table  are  disengaged  by 
removing  the  angle-piece,  which  places  the  cross-movement  of 


Fig.  3.    Milling  Light  Work  by  using  Lever  Feed 

the  table  under  the  control  of  the  hand-lever  seen  on  the  left 
side  of  the  attachment.  This  lever  is  in  the  form  of  a  bell- 
crank  and  it  has  a  slotted  end  which  engages  a  pin  attached  to 
the  table. 

By  means  of  the  dividing  head  furnished  with  this  attach- 
ment,  133   divisions   can   be   obtained   which  are   as   follows: 


M 

k 

W 

'^  ^ 

Fig.  4.     Fluting  a  Taper  Reamer 

Any  number  from  1  to  50,  every  other  number  from  50  to  100, 
and  beyond  that  irregular  divisions.  This  head  is  so  attached 
to  its  base  that  it  can  be  swiveled  to  a  maximum  angle  of  55 
degrees  from  the  vertical,  and  graduations  are  provided  in- 
dicating its  position.  Provision  is  made  for  taking  up  any 
wear  which  may  occur  between  the  worm  and  wheel  of  the 


Fig.  6.    Cutting  a  Bevel  Gear 

dividing  head,  and  a  taper  gib  is  used  to  eliminate  play  be- 
tween the  table  and  the  slide. 

In  Fig.  2  the  attachment  is  shown  set  up  for  an  end  milling 
operation  with  the  power  feed  In  use,  while  Fig.  3  illustrates 
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the  method  of  milling  small  parts  with  the  lever  feed,  the 
work  in  both  cases  being  held  in  the  vise)  which  is  part  of  the 
regular  equipment.  In  Fig.  4  the  method  of  fluting  a  taper 
reamer  is  indicated,  the  proper  setting  for  the  taper  being  ob- 
tained by  the  vertical  adjustment  of  the  dividing-head  center. 
Fig.  5  shows  the  way  the  attachment  is  arranged  for  cutting  a 
miter  or  bevel  gear,  the  work  being  held  in  the  spindle  of  the 
dividing-head,  which  is  set  over  to  the  required  angle.  The 
method  of  using  the  attachment  for  cutting  a  spur  gear  is 
shown  in  Fig.  6,  the  work  in  this  case  being  mounted  on  a 
mandrel  between   the  centers.     It   will   be   noted  that   height 


feeding  from  front  to  back.  The  double  eccentric  shaft  on 
this  press  is  rigidly  supported  by  bearings  located  on  each 
side  of  the  pitman  connections  as  shown.  The  eccentrics  are 
solid  enlargements  of  the  shaft  itself,  which  gives  very  large 
bearings.  The  strain  is  taken  directly  by  the  main  frame  in- 
stead of  the  cranks,  which  prevents  spring'ng  and  eliminates 
any  uneven  wear.  The  clutch  is  solid  with  the  shaft,  and, 
besides  being  strong  and  durable,  is  practically  noiseless.  All 
other  features  common  to  this  style  of  press,  such  as  parallel 
adjustment  of  the  slide,  strong  pitmans,  etc.,  are  embodied  in 
tne  construction.  The  driving  pulleys  of  this  machine  are  28 
inches  in  diameter,  and  have  a  6-inch  face.  The  flywheel 
weighs  1100  pounds,  and  the  gearing  ratio  is  8V2  to  1.  The 
complete  weight  of  the  press  is  20,000  pounds. 


Fig.  6.     Cutting  a  Spur  Gear 

blocks  are   used  beneath  the  tailstock  to  bring  it  to  the  re- 
quired elevation. 

Of  course,  much  of  the  work  for  which  this  attachment  is 
adapted  can  be  bolted  directly  to  the  table,  which  is  provided 
with  a  T-slot  throughout  its  entire  length,  and  has  a  working 
surface  of  4  by  22  inches.  The  maximum  distance  between  the 
centers  of  this  attachment  is  13  inches,  and  the  divid'.ng-head 
center  can  be  adjusted  vertically  to  a  height  of  hVz  inches 
above  the  table.  This  vertical  adjustment  is  effected  by  a 
hand-nut   at   the   top,   which   may    be   locked   in   any   desired 


GARVIN  NO.  3  DUPLEX  MILLING  MACHINE 

The  Garvin  Machine  Co.,  Spring  and  Varick  Sts.,  New  York 
City,  has  brought  out  the  duplex  milling  machine  illustrated 
herewith,  which  is  designed  to  give  a  longitudinal  table  feed  of 
60  inches  without  any  deflection  or  cramping  action  in  the 
slide.  The  table  is  64  inches  long  and  its  bearing  in  the  sad- 
dle has  a  length  of  60  inches.  The  feed  to  the  table  is  by 
means  of  a  square-threaded  steel  worm  of  large  diameter  and 
a  spiral  rack.  This  spiral  rack  is  cut  from  the  solid  on  the 
under  side  of  the  slide,  and  the  worm  is  made  in  halves  for 
taking  up  wear.  It  should  be  explained  that  the  grooves  in  the 
slide  i'lustrated  were  made  for  special  work,  the  regular  pat- 
tern having  three  standard  T-slots. 

Particular  attention  has  been  given  by  the  makers  to  the 
matter  of  taking  care  of  the  chips  and  the  lubricant  from  the 
cutters.  The  two  shield  castings  shown  on  the  floor  are  bolted 
to  the  saddle  and  serve  to  drain  all  the  lubricant  that  drips 
from  the  slide  when  the  latter  overhangs  the  saddle,  to  the 
oil  and  chip  channels  which  are  cast  all  around  the  upper  edge 


No.  1015  Double  Pitman  Press  bujlt  by  the 
Max  Ams  Machine  Co. 

position.     The  spindle  will  be  bored   to  receive  either  a  No. 
1,  2  or  3  Morse  taper  as  desired. 


MAX  AMS  DOUBLE  PITMAN  PRESS 

fhe  Max  Ams  Machine  Co.,  Mt.  Vernon,  N.  Y.,  has  brought 
out  an  interesting  design  of  double  pitman  press,  which  is  in- 
tended for  stamping  and  forming  operations  of  a  severe  char- 
acter. The  frame  of  this  machine  is  of  the  built-up  type,  the 
entire  working  strain  being  taken  by  tour  steel  tie-rods,  as 
shown.  The  slide  extends  through  openings  in  the  uprights 
at  each  end,  which  makes  it  possible  to  utilize  the  entire  length 
ot  the  press  bed,  so  that  sheets  20  by  48  inches  may  be 
handled,  while  the  distance  between  the  uprights  is  only  34 
inches.     A  sheet  25  by  25   inches  can   also  be  worked   when 


Garvin  No.  3  Duplex  MiUing  Machine 

of  the  base,  as  shown.  These  channels  communicate  with  one 
another,  and  in  them  there  are  chip  strainers  located  about 
half-way  in  their  depth,  thus  leaving  a  clear  oil  space  all 
around  from  which  the  pump  draws  its  supply  through  a  fine 
strainer  and  delivers  it  through  flexible  pipes  to  the  work. 

The  drive  to  the  spindle  is  from  a  common  splined  shaft 
through  spur  gearing,  back-geared  in  the  ratio  of  6  to  1,  from 
a  three-step  cone  pulley,  which  is  driven  from  an  overhead 
countershaft.  The  machine  has  12  positive  feed  changes,  and 
3  speed  changes  for  the  spindles.  The  taper  holes  in  the  spin- 
dles are  No.  11  Brown  &  Sharpe  taper,  and  they  have  the 
positive  slot  drive.  A  draw-rod  which  reaches  through  from 
the  rear  end  of  each  spindle  holds  the  taper  shank  of  the  tool 
firmly  in  its  seat.  The  threads  on  the  outside  of  the  two 
spindles    are    cut   right-   and    left-hand,    respectively,    and    to 
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the  staiulai'd  Itiown  .Si  Sharpi"  sizi'  of  314  inches  In  dlanieter 
by  Sy-2  pitch.  The  table  has  a  working  surface  of  12  by  G4 
inches.  The  niaxinuim  distance  between  the  spindles  is  27 
inches,  and  the  nilninnim  distance,  4Vj  Inches.  The  spindles 
may  be  adjusted  vertically  from  li^  Inch  to  9  inches  above  the 
surface  of  the  table. 


AUTOMATIC  KNIFE  ROLLING  MACHINE 

Over   two   decades  ago  it  was  discovered   that  table   knives 

could  be  correctly  shaped  by  grinding  them  on  the  face  of  a 

<"up  wheel  somewhat  beveled   inward.     This  gave  the  convex 

<'ross-sectiou  of  blade  which  pleases  the  eye  and  backs  up  the 


Fig    I.    Automatic  Knife  Rolling  Machine  built  by  the  New  Britain  Machine  Co 

•cutting  edge.  The  discovery  was  important  and  it  formed  a 
foundation  upon  which  automatic  knife  grinding  machines 
then  and  since  have  been  built  for  eliminating  the  drudgery 
and  uncertainty  of  hand  work. 

Singularly  enough,  the  same  inventor,  but  years  later, 
thought  out  the  correlative  process  of  shaping  dies  for  hot- 
rolling  knife  blades  by  grinding  these  dies  concave  on  the 
lace  of  a  cup  wheel  beveled  in  the  opposite  direction  from  the 
knife  grinder. 

The  use  of  and  connection  between  these  two  discoveries 
vill  be  seen  from  Figs.  2  and  3  considered  in  connection  with 
the  cross-sections  of  the  typical  knife  blade  shown  in  Fig.  6. 
These  sections  show  the  uniform  thickness  of  the  cutting  edge, 


two    passes,    and    Fig.    C    the    knife    as    finished    forged    and 
trimmed  with  a  uniform  grinding  allowance. 

It  has  been  couiiiion  practice  for  years  to  roil  blades  in 
iiiterrMi)ted  or  kidm-y  rolls,  running  toward  the  operator,  the 
work  held  in  tong.s,  being  pushc'd  through  and  the  dies  forc- 
ing it  back.  Two  passes  through  and  back  are  necessary, 
owing  to  the  tendency  of  the  first  rolling  to  bow  the  blade 
scimitar  shape  and  to  leave  it  rough.  The  second  pass  in 
second  dies  straightens  the  blade  and  leaves  a  better  surface. 
In  hand  rolling,  the  presentation  of  the  work  to  the  rolls 
must  vary  with  the  workman's  skill,  and  the  blank  must  be 
hela  for  both  rolling  oiierations.  In  automatic  rolling,  with 
the  machine  illustrated  in  Fig.  1,  the  knife  is 
always  brought  to  the  sanK;  position  on  the  die, 
and  as  accurately  transferred  to  the  second  die 
without  the  attention  of  the  operator  beyond 
the  initial  placing  of  the  heated  blank  in  the 
gripper.  When  this  has  been  done,  the  operator 
can  turn  to  the  fire  for  a  second  blank  while  the 
first  is  still  in  the  rolls,  and  he  can  easily  main- 
tain an  out|)ut  of  over  four  hundred  blades  an 
hour — more  than  twice  the  hand  rolling  pro- 
duction. The  gripper  and  the  mechanism  for 
transferring  the  blank  from  one  die  to  the  other 
are  illustrated  in  Figs.  7  and  8,  which  show 
respectively,  front  and  rear  views  of  the 
rolls. 

It  has  been  found  advantageous  to  use  alloy 
steel  for  the  dies,  as  they  hold  their  shape  four 
or  five  times  longer  than   do  carbon  steel   die 
blocks.     These  dies,  which  are  plainly  shown  in 
Pigs.  7  and  8,  are  held  in  the  rolls  by  wedges, 
and  they  are  readily  removed  for  grinding  or 
changing.     The  barring  holes  shown  in  the  fly- 
wheel rim  (Pig.  li,  assist  in  setting  the  dies. 
The   grippers    too   are   readily    changed    for   handling   vari- 
ous shapes  of  bolsters  and  tangs,  a  few  of  which  are  shown 
in  Fig.  \).     Fork  blades  are  similarly  rolled  and  held. 

The   hand   lever   with  the   notched   quadrant  shown   to   the 


rig.  4 


Fig.  5 


THS  ENLARGED  SECTIONS  SHOW 
THE  GRADUATED  THICKNESS  OF 
THE  BACKlTHE  UNIFORM  THICK- 
NESS OF  THE  CUTTING  EDGE;AND 
THE  PROPER  CONVEX  SECTION. 


Fig,  6 


Machinery, y,  Y. 


Flga.  2    and   3.     DIafframmatlcal  Views  lUuatratlng  Use  of  Cup-wheel  to   ob- 
tain Convex  Blade  and  Correlative  Process  of  Shaping  Rolling  Dies 

the  convexity  of  cross-section  and  the  tapering  back,  the  thick- 
est part  being  at  the  bolster. 

Previous  to  rolling,  the  knife  blank  appears  as  shown  in 
Fig.  4,  the  handle  and  bolster  having  been  drop-forged  and 
the  metal  near  the  bolster  spread  enough  in  width  to  start  rol- 
ling. It  will  be  noted  that  the  flash  need  not  be  removed,  and 
that  stock  of  either  round  or  elliptical  section  may  be  used  tor 
rolling.     Fig.   5   shows   the    knife   as   rolled   automatically   in 


Fig.  4.    Blank  previous  to  RoUing.    Fig.  5      Knife  as  roUed  In  Two  Passes 
Fig.  6.    Knife  aa  finish  rolled  and  trimmed 

right  of  the  machine  (Pig.  1),  controls  the  thickness  of  the 
finished  blade;  its  position  may  be  varied  while  the  machine 
is  running,  thus  grading  the  thickness  in  steps  of  0.001  inch. 
This  machine,  as  illustrated,  has  the  gear  guards  and  belt 
shipper  removed  to  more  clearly  show  its  construction. 

Obviously,  the  closer  and  more  uniformly  blades  are  rolled, 
the  better  for  the  grinding  machine,  as  a  small  variation  in 
the  rolled  product  means  fewer  passes  by  the  wheel  to  bring  all 
blades  to  a  standard.  It  will  be  clear  then,  that  a  die  grinder 
forms  an  essential  part  of  the  outfit.  The  grinder  shown  in 
Fig.  10  has  been  designed  to  produce  or  duplicate  any  shape 
of  die  desired.  The  dies  are  shown  In  the  left  foreground 
with  their  grinding  holders  next  to  them. 

Interchaiigeabilily  in  the  cup  wheels  is  provided  tor.     The 
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wheel  runs  in  a  safety  hood  and  the  spindle  in  self-oiling 
boxes.  All  controlling  adjustments  are  made  without  recourse 
to  wrenches  and  without  leaving  the  operating  position.  The 
wheel  when  in  use  is  flooded  with  water  through  the  piping 
shown. 

These  machines  are  patented  and  are  made  by  The  New 
Britain  Machine  Co.,  which  is  located  at  New  Britain,  Conn., 
in  the  immediate  proximity  of  the  largest  knife  concerns  in 
this  country. 


tering  the  small  removable  box  seen  in  the  illustration,  while 
the  screws  are  delivered  into  a  pan  (not  furnished  with  the 
machine)  placed  at  the  right  of  the  box.  Provision  is  made 
for  supplying  the  lubricant  to  the  blanks  and  saw  while  the 


WATERBURY  PARREL  AUTOMATIC  SCREW 
BLOTTER 

The  automatic  screw  slotting  machine  illustrated  herewith, 
which  is  a  design  recently  developed  by  the  Waterbury  Farrel 
Foundry  &  Machine  Co.,  Waterbury,  Conn.,  embodies  a  number 
of  new  and  interesting  features  which  insure  accuracy  and 
high  quality  in  the  product,  as  well  as  economical  production. 
The  blanks  to  be  slotted  are  automatically  fed  from  a  hopper 


Fig.  7.    Front  View  of  the  Gripper 

to  the  slotting  saw,  from  which  they  are  delivered  to  a  re- 
ceptacle without  attention  on  the  part  of  the  operator.  While 
the  slotting  operation  is  taking  place,  the  screw  blank  is  rigidly 
held  and  the  frame  which  carries  the  saw  is  also  rigidly  fixed 
to  avoid  chattering.  This  frame  is  provided  with  sensitive 
lateral  and  front-to-back  adjustments,  which  accurately  locate 
the  position  of  the  saw  with  respect  to  the  screw-head.  The 
saw  also  has  an  adjustment  for  determining  the  depth  of  the 
Slot,  which  can  be  operated  when  the  machine  is  running,  and 
provision  is  made  for  allowing  the  maximum  amount  of  time 


Rear  View  of  the  Gripper 


for  slotting,  even  though  the  slots  are  of  varying  depths.  The 
saw  is  well  guarded,  not  only  to  protect  the  operator,  but  also 
to  prevent  the  oil  and  chips  from  flying.  This  guard  is  so 
constructed  that  it  may  be  quickly  swung  out  of  the  way  when 
changing  saws. 

The   machine   is   arranged   so   that   the   chips   and   finished 
blanks  are  delivered  into  separate  receptacles,  the  chips  en- 


This   lubricant   is   pumped   from   a 


slotting  is  taking  place, 
tank  (located  below  the 
bed),  by  a  small  geared 
pump,  which  forces  it 
through  suitable  piping 
to  the  operating  point, 
whence  it  flows  with  the 
chips  into  the  chip  box, 
where  the  chips  sink  to 
the  bottom  and  the  lub- 
ricant flows  off  the 
sides  and  drains  back 
into  the  tank. 

This  machine  can  be 
operated  at  the  speed 
which  is  most  suitable 
for  the  particular  screw- 
to  be  slotted.  The  power 
for  driving  the  saw  is 
obtained  from  a  counter- 
shaft, by  belt  on  a  pjil- 
ley  4  inches  in  diameter  by  1%-inch  face,  which  is  geared 
to  the  saw  spindle  in  the  ratio  of  3  to  1  for  steel  work, 
while  for  brass  a  pulley  of  the  same  size  is  located  directly  on 
the  spindle.  The  hopper-feeding  mechanism  has  simple  ad- 
justments which  adapt  the  machine  not  only  for  work  which 
it  done  in  long  runs,  but  for  short  runs  as  well.     To  shift  from 
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Fig.  9.    Bolsters  and  Tangs  of  Various 
Shapes 


Fig.  lO.     Machine  for  Grinding  the  Dies 

o'e  size  blank  to  another,  it  is  necessary  to  replace  two  pieces 
only.  Blanks  having  short  shanks  are  handled  equally  as  well 
as  those  with  long  ones  within  the  capacity,  which  is  1%  inch 
under  the  head.  The  maximum  diameter  of  shank  for  which 
the  machine  is  adapted  is  %  inch.  Blanks  having  a  length 
01  shank  equal  to  one  diameter  have  been  successfully  fed 
by  the  hopper  and  slotted,  but  so  much  depends  upon  the 
snape  and  size  of  the  head  that  it  is  diflScult  to  give  definite 
information  regarding  the  minimum  lengths  allowable.  For 
this  reason  the  builders  solicit  samples  of  the  blanks  to  be 
slotted  before  recommending  this  machine.  The  hopper  is 
driven  by  a  round  belt  from  the  machine  itself  through  cone 
pulleys,  which  provide  means  for  speeding  the  hopper  to  suit 
the  work. 

In  the  operation  of  this  machine,  the  blanks  are  placed  in 
the  hopper  where  they  are  caught  by  their  heads  in  a  blade 
or  center-board,  which  has  a  slot  along  its  top  a  little  wider 
than  the  diameter  of  the  blank  bodies.  This  center-board, 
which,   at   its  lower  position   is  parallel   with   the  bottom  of 
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tlio  hopi)er,  ^wiiigs  vertically  Ihioiigh  the  latter;  as  it  is 
elevated  through  the  mass  or  blanks,  soma  are  caught  in  the 
slot  by  their  heads  and  are  carried  to  the  upper  position 
where  the  center-boiud  aets  as  an  extension  to  the  inclined 
chute.  Here  the  blanks  slide  down  into  the  chute,  and  near 
the  point  where  lliey  leave  the  center-board   there  is  a  rapidly- 


standard  sizes  which  have  grown  smaller  by  grinding.  The 
saw  spindle  runs  in  bron/.e  liushings,  and  the  one  next  to  the 
.saw  is  tapered  and  split  for  taking  up  wear. 

A  feature  to  be  considered  in  connection  with  this  machine 
i.s  the  size  of  the  head  and  slot.  For  example,  a  1/8-inch  screw 
having  a  very  large  head  might  be  slotted  on  this  machine, 
while  a  Viinch  screw  with  a  head  of  extraordinary  size  might 
require  a  larger  size  machine,  whereas  if  it  had  an  ordinary 
sized  head,  the  one  illustrated  would  handle  it  with  perfect 
satisfaction. 

Standard  stock  macliines  are  furnished  with  a  countershaft, 
a  pulley  for  the  saw  spindle  for  brass-work,  a  set  of  wrenches, 
a  saw  and  a  dial,  all  suitable  for  work  similar  to  the  sample 
which  should  be  furnished  so  that  each  machine  can  bo  tested 
on  blanks  for  which  it  is  intended,  before  shipment. 


Automatic  Hopper-fed  Screw  Slotting  Machine 

revolving   toothed    wheel    located   and    adjusted    so    that    any 

blanks  which   enter   the   chute   in   an   Improper   position   are 

thrown  back  into  the  hopper.     This  leaves  the  entrance  to  the 

chute  clear  and  prevents  clogging.     At  the  foot  of  the  chute, 

the  blocks  enter  what  is  called  the 

carrying  dial,  which  is  2  7/16  inches 

in    diameter    and     lo     inch     thick. 

If  a  blank  should  be  held  so  that 

it  was  half  in  the  dial  and  half  in 

the   chute,   a  slight  special   motion 

which  is  given  the  dial  agitates  the 

column  of  blanks  and  starts  the  feed 

after  the  loss  of  only  one  revolution 

of  the  machine  and  entirely  without 

attention  from  the  operator.     This 

carrying  dial  has  V-notches  cut  in 

Its  periphery   in  which  the  blanks 

are  carried  from  the  chute  to  the 

point  where  they  are  slotted.    After 

this  operation  has  taken  place,  the 

blanks  are  carried  a   little  further 

and  delivered  into  a  receptacle. 

The  chute  cover  is  hinged  so  that 
it  can  be  swung  up  for  removing 
any  blanks  that  might  become 
lodged.  The  hopper  blade  is  made 
with  a  removable  top  containing  the 
pick-up  slot,  which  is  changed  for 
screws  of  different  sizes.  These 
can  be  furnished  slotted  and  drilled 
for  fastening  them  to  the  hopper 
slides.  The  carrying  dials  can  also 
be  furnished  ready  to  put  on  the 
machine.  The  chute  is  adjustable 
for  different  diameters  within  the 
limits  of  the  machine,  and  the  design  of  the  latter  is  such 
that  it  can  be  readily  adapted  to  larger  or  smaller  sizes. 

The  main  drive  of  the  machine  is  through  a  two-step  cone 
pulley.  The  saw  is  held  on  its  spindle  between  two  clamps  oy 
a  nut,  no  key  or  dowel  pin  being  used.  The  size  of  the 
saws  for  which  the  machine  is  designed  is  2%  inches  in 
diameter.     Slightly   larger  saws  can  be   used,  as  well   as  the 


INTERNATIONAL  BELT  SHIFTER 

A  design  of  combination  belt  shifter  is  shown  in  the  ac- 
companying engravings,  which,  in  addition  to  shifting  the 
belt,  retains  it  when  in  the  ott  position,  thus  completely  dis- 
connecting the  belt  from  the  shaft  pulley.  The  general  con- 
struction and  the  method  of  operation  of  this  shifter  are  In- 
dicated in  Figs.  1  and  2,  which  show  the  belt  on  the  driving 
pulley  and  its  position  when  shifted,  respectively. 

The  apparatus  consists  of  a  frame,  similar  in  form  to  a 
segment  of  the  pulley  rim.  Projecting  from  the  curved  part 
of  this  frame  toward  the  pulley  rim  there  are  a  number  of 
spindles  which  carry  sleeves  or  rollers.  These  rollers  form 
a  support  for  the  belt  when  the  latter  is  shifted,  thus  perform- 
ing the  function  of  the  ordinary  loose  or  idler  pulley.  The 
mechanism  employed  for  shifting  the  belt  consists  of  front  and 
rear  shift-bars,  which  are  mounted  in  brackets  and  from 
which  project  rollers  for  engaging  the  belt.  The  front  shift- 
bar  moves  the  belt  from  the  driving  pulley  onto  the  retaining 
rollers,  and  the  rear  bar  shifts  it  back  to  the  pulley.  These 
shifters,  as  the  engravings  show,  are  operated  by  pull-chains 
and  they  are  automatically  returned  to  their  original  position 
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Fig.  1.    The  International  Belt 
Shifter 


Flgr    2.     View  ahowiner  the  Position  of  the  Belt 
wlien  shifted 


by  springs.  In  Fig.  3,  a  large  shifter  is  shown  which  is 
equipped  with  two  shift-bars  for  moving  the  belt  from  the 
rollers  onto   the  pulley. 

When  setting  up  this  type  of  shifter,  the  straight  portion 
of  the  frame  must  be  mounted  so  as  to  be  in  line  with  the 
belt.  The  first  roll  is  located  at  the  point  where  the  belt  runs 
onto  the  pulley,  and  the  first  three  or  four  rolls  should  be  1/8 
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or  3/lti  inch  higher  than  the  pulley  rim.  A  sufficient  number 
01  holts  are  drilled  in  the  frame  so  that  the  shifter  can  be 
bolted  to  the  hangers  in  any  position.  It  is  stated  that  large, 
as  well  as  small  belts,  can  be  shifted  rapidly  and  without  ex- 
ertion. By  the  use  of  this  type  of  belt  shifter,  particularly 
i"-  large  plants,  it  will  be  seen  that  considerable  friction  will 


work  of  large  diameter  will  swing  over  the  slidg.  A  donble- 
friction  countershaft  of  improved  design  accompanies  every 
machine. 
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Fig.  3.    Large  Shiiter  with  Two  Shift-bars  for  Transferring  the 
Belt  to  its  PuUe3' 

be  eliminated  and  the  life  of  the  belts  prolonged.  It  is  manu- 
factured by  the  International  Belt  Shifter  Co.,  624  Vance  St. 
Toledo,  O. 


ACME  TURRET  LATHE 
The  Acme  Machine  Tool  Co.,  Cincinnati,  0.,  has  recently 
brought  out  a  line  of  turret  lathes  of  the  design  shown  in 
the  accompanying  engraving.  These  machines  are  especially 
constructed  to  withstand  the  strains  incident  to  the  use  of 
high-speed  steels.  They  are  furnished  with  or  without  a  power 
fsed  to  the  turret,  and  also  with  or  without  an  extra  capacity 
automatic  chuck.  The  head  is  of  the  friction  geared  type  and 
th?  back-gears  can  be  thrown  in  or  out  without  stopping.     Two 


Turret  Lathe  built  by  the  Acme  Machine  Tool  Co. 

spindle  speeds  are  available  for  each  cone  step.  The  turret, 
which  is  of  hexagonal  form,  has  a  hole  through  the  central 
stem,  of  the  same  diameter  as  the  tool  holes.  Tapped  holes 
a'-e  provided  for  bolting  tools  to  the  turret  faces  and  there 
are  independent  adjustable  stops  for  each  hole  of  the  turret. 
The  abutment  for  these  stops  can  be  shifted,  thus  allowing  a 
slight  further  movement  beyond  any  stop,  when  this  is  de- 
sired, without  disturbing  the  adjustment.  The  power  feed 
ot  the  turret  is  of  the  geared  type,  and  four  rates  of  feed  are 
instantly  obtainable  by  shifting  a  lever.  The  distance  from 
the  center  of  the  turret  to  the  top  of  the  slide  is  sufficient 
to  permit  swinging  large  dies  and  turret  tools.  The  cut-off 
hds  a  hand  longitudinal  adjustment,  and  it  is  set  low  so  that 


SNYDER  20-INCH  UPRIGHT  DRILL 

A  new  design  of  20-inch  upright  drill  has  recently  been 
brought  out  by  J.  E.  Snyder  &  Son,  Worcester,  Mass.  While 
the  general  design  of  this  machine  does  not  differ  from  the 
20inch  size  formerly  manufactured  by  this  company,  it  is  of 
somewhat  heavier  construction,  the  main  column,  the  arm 
for  supporting  the  table,  and  the  base,  being  rigidly  designed. 
The  spindle  may  be  fed  either  by  handwheel  or  lever  and  the 
latter  is  equipped  with  a  ratchet  mechanism.  The  spindle  is 
counterbalanced  by  a  weight  inside  the  column  and  it  has  a 
quick  return  motion.  This  machine  will  drill  to  the  center 
of  a  20V2-inch  circle,  and  its  general  dimensions  are  as  fol- 
lows: The  vertical  traverse  of  the  spindle  is  9  inches;  the 
greatest  distance  from  the  base  to  the  spindle,  41  inches;  the 
greatest  distance  from  the  table  to  the  spindle,  26  inches; 
diameter  of  the  spindle  in  the 
sleeve,  II/2  inch;  traverse  of  the 
table  on  the  column,  16  inches;  di- 
ameter of  the  column,  6  inches;  and 
height  from  the  floor  to  the  top  of 
the  upper  cone  pulley,  74  inches.  Ths 
weight  of  the  machine  is  785  pounds. 


BARR  DRILLING  AND 
TAPPING  MACHINE 

In  the  department  ot  New  Ma- 
chinery and  Tools  for  April,  1910. 
we  illustrated  and  described  an  au- 
tomatic tapping  attachment  for 
converting  a  drill  press  into  a  com- 
bination drilling  and  tapping  ma- 
chine. This  attachment,  which  is 
manufactured  by  H.  G.  Barr  of 
vVorcester,  Mass.,  has  now  been  ai)- 
plied  to  the  builder's  No.  51  single- 
spindle  drilling  and  tapping  ma- 
chine, which  we  illustrate  herewith. 
This  machine 
drills  holes  up 
to  3,  4  inch  in  di- 
ameter, and  has 
a  tapping  capaci- 
ty for  holes  up 
to  %  inch  in  di- 
ameter in  cast 
iron.  All  gears 
are  made  of  machine  steel  and  the  clutches  and  trip  pins  are 
of  tool  steel  tempered  singly.  The  general  construction  of 
this  machine  is  plainly  indicated  by  the  engraving. 

This  tapping  attachment  is  also  applied  to  the  Barr  mul- 
tiple spindle  machines.  With  this  type,  the  tapping  spindles 
can  be  arranged  in  combination  with  the  spindles  having 
lever  or  power  feed,  in  the  way  best  adapted  to  meet  in- 
dividual requirements. 


Barr  Single-spindle  Drilling  and  Tapping  Machine 


MOLINE  MULTIPLE  SPINDLE  DRILL 

The  Moline  Tool  Co.,  Moline,  111.,  has  recently  added  to  its 
line  of  drilling  machinery  another  design  of  multiple  spindle 
drill,  which  we  show  in  Fig.  1.  This  machine  is  equipped 
with  the  company's  regular  double  spiral  drive,  but  it  has 
a  spindle  feed  in  place  of  a  table  feed.  The  feed  is  entirely 
spur  geared,  there  being  no  worm  reduction,  and  the  feeding 
mechanism  is  so  arranged  that  it  can  be  tripped  automatically 
at  any  point. 

By  referring  to  Fig.  1,  it  will  be  seen  that  there  is  a  con- 
tinilous  pinion,  or  what  might  be  called  a  pinion  shaft,  run- 
ning the  entire  length  of  the  machine.  Meshing  with  this 
pinion  shaft  for  each  spindle  is  a  combined  gear  and  pinion, 
so  mounted  on  a  swinging  stud  that  the  pinion  can  be  brought 
into  or  out  of  mesh  with  a  large  gear  A,  Fig.  2.  This  gear 
is   mounted  on  the  same  shaft  as  the  feed  pinion  B,   which 
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iiiislu's  with  11  rack  out  in  the  spiiullt'  ([iiill.  On  the  lever  (' 
whieh  carries  this  swiuKing  gear  and  pinion,  a  feed  handle  Is 
mounted,  so  that  when  this  handle  is  pulled  down,  the  feed 
is  tlirown  in  and  locked,  and  when  It  is  pushed  up,  the  feed 
is  unlocked  and  thrown  out  of  engagement.  To  the  upper  end 
ot  the  spindle  quill,  a  bracket  Is  attached,  carrying  a  stop- 
rod  /),  which,  as  It  descends,  engages  with  the  tail  of  the  feed 
catch   /•.'.   thus   throwing    Ihi-   feed   out    autonuitieally.     As   the 


Fig.  1.    MoUue  No.  22  D  Multiple  Spindle  Drill  with  Spindle  Feed 

engraving  indicates,  this  stop-rod  can  be  adjusted  to  disengage 
the  feed  at  any  predetermined  point.  This  arrangement  of  the 
feeding  mechanism  gives  each  spindle,  in  addition  to  an  au- 
tomatic stop,  independent  feed,  which  is  easily  controlled. 

The  spindles  are  counterbalanced,  and  they  may  be  rapidly 
traversed  by  the  handled  rods  shown.  This  drill  has  a  ca- 
pacity for  drills  up  to  2  inches  in  diameter  in  steel,  with  min- 
imum  and   maximum   center-to-center    distances   of   6    inches 


Fig.  2.    Arrangement  of  the  Feeding  Mechanism 

and  5  feet,  respectively.  The  spindles  run  in  bronze  bushings 
and  the  feed  racks  are  cut  from  the  solid  in  the  steel  quills, 
which  are  also  bronze  bushed.  The  machine  has  ball  thrust 
bearings  and  it  is  back-geared.  The  table  is  vertically  ad- 
justable by  the  crank  and  elevating  mechanism  shown,  and  it 
is  provided  with  a  wide  channel  for  catching  the  lubricant. 
A  pump  with  tank  and  piping  will  be  fiirni.shcd  when  so 
ordered. 


tinted  hobs.  In  lOurope,  where  the  practice  ot  bobbing  gears 
has  been  developed  to  greater  proiiortloiiK  than  in  the  United 
States,  niukers  of  hobs  hav(^  almost  entirely  discarded  the 
atraight-Iluted  tyjie  in  favor  of  the  s|iiral  tlute,  their  experience 
being  that  a  spirally-gashed  hob  is  more  easily  driven  and  cuts 
more  freely  than  one  that  is  straight-gashed.  This  has  been 
found  particularly  true  In  the  case  of  hobs  used  for  cutting 
worm-wheels,  a  marked  Improvement  being  noticed  when  the 
gash  runs  at  right  angles  to  the  thri^ad,  especially  for  hobs  of 
small  diameter  or  those  having  double  or  miilti|)le  threads. 
In  these  eases  the  spiral  gash  insures  equal  cutting  angles  for 
both  flanks  of  the  tool. 

The  tool  grinder  shown  in  the  accompanying  engraving,  which 
is  the  product  of  J.  E.  Reinecker,  of  Chemnitz,  Germany,  Is 
especially  desrigned  for  grinding  hobs  as  well  as  other  spiral- 
and  straight-fluted  tools.  This  machine  is  also  adapted  for 
grinding  cylindrical  and  taper  work,  and  for  internal  grinding 
as  well,  by  the  use  of  an  internal  grinding  attachment.  Be- 
sides the  uses  mentioned,  the  machine  may  be  employed  for 
grinding  milling  cutters  of  ail  types,  cylindrical  and  taper 
reamers,  taps,  etc.  It  can  also  be  used  for  surface  grinding 
on  such  w-ork  as  dies,  small  plates,  form  cutters,  etc. 


REINECKER  UNIVERSAL  TOOL  GRINDER 

The  increasing  use  of  the  bobbing  machine  for  producing 
spur,  worm  and  spiral  gears,  has  created  a  demand  for  a  tool 
grinder  fitted  with  a  spiral  dividing  bead  for  grinding  splral- 


tjnlversal  Tool  Grinder  set  up  for  Grinding  a  Spirally-fluted  Hob 

The  machine  illustrated  is  the  No.  2  size,  which  has  a 
capacity  in  lengtfT  between  the  centers  of  25I/2  inches,  and  for 
diameters  up  to  7  7/8  inches.  The  table  travel  of  the  grinder 
shown,  is  automatic,  but  it  is  also  built  with  the  hand  table 
traverse.  The  table  is  driven  from  the  cone  pulley  at  the 
base,  which  is  connected  with  the  reciprocating  mechanism, 
through  the  column  of  the  machine,  by  gears  and  shaft  con- 
nections. 

The  indexing  mechanism  of  the  No.  2  machine  is  operated 
by  hand,  although  the  makers  build  a  larger  machine  of  the 
same  type  with  an  automatic  indexing  head,  so  that  the  divid- 
ing motion,  as  well  as  the  traverse  of  the  table,  takes  place 
automatically.  The  feed  of  the  table  for  obtaining  the  correct 
lead  for  the  spiral  flute  to  be  ground,  is  obtained  by  change 
gears  the  same  as  with  the  milling  machine.  Twenty  change 
gears  are  provided,  which  give  leads  ranging  from  6  to  280 
inches.  The  lead  of  the  spiral  flutes  in  the  particular  hob 
shown   mounted   in  the   machine,   is   172   inches. 

The  longitudinal  and  cross-slides  are  mounted  on  a  base 
which  swivels  on  the  knee,  the  angular  position  being  Indi- 
cated by  suitable  graduations.  The  knee  itself  can  also  be 
swung  about  the  column  and,  as  the  engraving  shows,  it  can 
be  adjusted  vertically  on  the  column  by  a  handwheel  at  the 
side,  whieh  connects  through  bevel  gears  with  a  vertical  ele- 
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vatiug  screw,  that  passes  through  a  nut  supported  by  a  pro- 
jection on  the  base.     On  the  back  end  of  the  spindle,  a  fixture 


for  the  bull-gear  are  in  heavy  bosses  cast  in  the  sides  of  the 
bed  and  they  occupy  the  entire  space  between  the  sides  except 
that  taken  by  the  bull-gear  hub.  All  gears  with  the  exception 
of  the  bull-gear  and  its  pinion  run  in  oil,  and  all  the  bearings 
are  lined  with  phosphor-bronze.  These 
bushings  are  pressed  in  so  that  they  can  eas- 
ily be  removed  at  any  time,  when  worn, 
without  interfering  with  the  alignment  of 
the  machine  in  any  way.  All  the  gearing  in 
the  running  parts  can  be  removed  from  the 
sides  of  the  machine,  thus  making  it  unneces- 
sary to  disassemble  the  planer  if  repairs 
should  be  needed.  The  large  loose  driving 
pulley  runs  in  a  box  bushing  set  in  back  of 
the  column  base,  thus  relieving  the  running 
shaft  and  stiffening  it  out  to  the  hub  of  the 
double  tight  pulley. 

Some  of  the  principal  dimensions  of  this 
planer  are  as  follows:  Length  of  the  bed 
over  all,  21  feet  8  inches;  distance  between 
the  V's,  36  inches;  angle  of  the  V's,  100  de- 
grees; number  of  automatic  oilers,  six.  The 
table  has  a  length  over  all  of  15  feet,  and  a 
width  of  54  inches.  The  height  of  the  cross- 
rail  bearings  on  the  face  of  the  column  is  36 
inches;  the  width  of  the  cross-rail  bearing 
on  the  face  of  the  column,  64  inches;  and 
the  length  of  the  saddle  bearing  on  the  rail, 
19  inches.  The  table  has  a  return  of  from 
2Y2  to  1  to  3  to  1,  and  the  cutting  speed  is 
suited  to  the  requirements  of  high-speed 
steels.  This  planer,  as  the  engraving  shows, 
is  electrically  driven,  the  motor  being 
mounted  on  a  bracket  attached  to  the  side 
of  the  column.  The  motor  is  of  the  variable 
speed  type,  and  develops  25  horsepower. 

Fig.  1.     Cleveland  Open-aide  Planer  vritil  Removable   Column  for  Supporting  a    Fourth  Head  

is  arranged  for  grinding  thin  milling  cutters  and  plain  tools  MIAMI  VALLEY  16-INCH  ENGINE  LATHE 

on  a  hand-rest.  rpj^^  latest  design  of  engine  lathe  brought  out  by  the  Miami 

The   Carpenter-Kerlin   Gear   &   Machine   Co.,    77   White   St., 
New  York  City,  are  the  American  agents  for  this  machine. 


CLEVELAND  OPEN-SIDE 
PLANER 

The  Cleveland  Planer  Works,  3150-3152  Supe- 
rior Ave.,  Cleveland,  O.,  has  recently  added  to 
its  line  of  open  side  planers  the  60-  by  84-inch 
machine  illustrated  herewith.  This  planer  is 
arranged  with  an  outside  column  which  may  be 
employed  to  support  a  fourth  head  when  such 
an  addition  can  be  used  to  advantage.  It 
should  be  stated  that  this  is  the  sole  function 
of  the  extra  column  which  is  not  intended  as 
a  stiffener  for  the  cross-rail.  The  bed  of  this 
planer,  and  also  the  column  and  cross-rail,  are 
of  box  section,  which  gives  a  stiff  and  strong 
construction.  The  bed  is  cast  closed  on  the  top 
and  it  has  a  number  of  solid  cross-ribs  located  at 
frequent  intervals.  The  column  is  cast  solid 
with  the  bed  up  to  the  table  level,  at  which 
point  the  upper  section  is  securely  bolted  and 
doweled  to  it  as  shown.  The  cross-rail,  which 
is  raised  and  lowered  by  power,  has  an  ex- 
tremely broad  bearing  on  the  face  of  the  column, 
as  the  engraving  shows.  It  is  square-gibbed 
to  the  column  and  can  always  be  drawn  up  pa- 
rallel to  the  table.  Tlie  heads  can  be  operated 
from  either  side  of  the  machine,  and  automatic 
feeds  are  provided  in  all  directions.  The  side- 
head  has  a  broad  bearing  directly  on  the  column 
and  it  can  be  lowered  entirely  out  of  the  way 
when  it  is  desired  to  use  the  rail-heads  close  to 
the  table.  The  table  has  a  depth  of  9% 
inches,  and  it  is  provided  with  Tslots  and  holes  at  frequent 
intervals  which  are  not  bored  through.  The  bull-gear  pinion 
is  of  forged  steel  and  integral  with  its  shaft.     The  bearings 


Fig.  2.    Front  View  of  the  Cleveland  Open-side  Planer 

Valley  Machine  Tool  Co.,  843  Germantown  St.,  Dayton,  0.,  is 
shown  in  the  accompanying  engraving.  This  'machine,  which 
is  of  the  same  general  design  as  the  single  back-geared  16-inch 
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lathe  nmnufaitiiiod  by  this  c-ompnny,  is  equippi'd  with  a  double 
bnclcgcnr  and  a  wide  three-step  cone,  which  gives  a  powerful 
drive,  thus  adapting  the  latlie  to  heavy  duly. 

'I'he  back-geurs  are  shifted  by  the  hand  lever  shown  at  the 
front  of  the  headstoek,  and  their  respective  ratios  are  5.(i  and 
9.6  to  1.     I'ho  carriage  of  this  lathe  has  a  bearing  2'i\^  inches 
In  length,  and  It  Is  gibbed  both  front' 
and  back.     The  cross-bridge  is  lieavily 
ribbed,   and    the   cross-slide   and   com- 
pound   rest   are   of   heavy   design    and 
well  gibbed.     The  compound  rest  slide 
has  been    lengthened   so  as  to   give  a 
feed  of  5   inches.     The  tailstock  is  of 
the  offset  design  which  allows  the  com- 
pound rest  to  be  set  at  90  degrees,  or 
In  a  position  parallel  with  the  bed. 

Either  a  belt-driven  or  positively- 
geared  feed  can  be  used  on  this  lathe, 
a  gear  on  the  feed-rod  meshing  with 
either  a  gear  on  the  cone-shaft  or  one 
on  the  screw,  tlius  giving,  in  addition 
to  the  four  belt  feeds,  those  obtain- 
able with  the  change  gears.  The 
thread-cutting  capacity  ranges  from  5 
to  40  threads,  including  11%  threads 
to  the  inch.    The  regular  equipment  of 

this  lathe  includes  a  full  sec  of  change  gears,  a  compound  rest, 
both  large  and  small  faceplates,  steady-  and  follow-rests, 
wrenches  and  a  double-friction  countershaft. 


overhang   four   different   sizes — 7-lnch,    9i/4-inch,    12-lnch,   and 
ITjiuch  with  tables  of  the  correct  width  to  match. 

«  «  4 

CORRECTION 
In  the  description  of  the  Colburn  Machine  Tool  Co.'s  heavy- 
duty    drill    press,    which    appeared    in    the    July    number    of 


Miami  Valley  16-inch  by  8-foot  Standard  En^ne  Lathe 

Machinery,  an  erroneous  figure  was  given  in  the  reference  to 
experiments  made  with  a  -j-inch  Celfor  drill.  It  was  stated 
that  this  drill  was  driven  through  cast  iron  at  a  cutting  speed 
of  262  feet  per  minute;  the  correct  speed  was  205  feet  per 
minute  for  the  test  referred  to. 


HENRY  &  "WRIGHT  MULTIPLE  SPINDLE  DRILL 

The  eight-spindle  ball-bearing  drilling  machine  shown  in 
the  accompanying  engraving  is  a  new  model  that  is  being 
built  by  the  Henry  &  Wright  Mfg.  Co.,  Hartford,  Conn.     The 


New  Model  Henry  &  Wright  Eight-splndle  Drilling  Machine 

new  features  of  this  design  include  a  new  dust-proof  thrust 
bearing;  a  wider,  heavier,  and  better-balanced  base;  a  new 
design  of  idler  pulley  with  bearings  twice  as  large  as  those 
formerly  used;  a  new  weight  chain;  different  design  of  belt 
guide  for  adjusting  idler  pulley;  a  wider  table  weight,  and  a 
much  heavier  table  with  oil  grooves  twice  as  wide  and  deep 
as  those  of  former  designs. 

The  advantages  which  these  improvements  give  this  machine 
over  the  older  models  are  a  heavier  and  stiffer  construction, 
and  a  more  serviceable  and  accurate  machine.  While  the 
machine  illustrated  has  eight  spindles,  these  new  models  are 
built  in  forty-eight  different  styles  with  the  spindle  heads 
ranging  in  number  from  one  to  eight.     The  arms  are  made  to 


NEW  MACHINERY  AND  TOOLS  NOTES 

Hand  Vise:  Wade  Machine  Co.,  Boston,  Mass.  Small  hand 
vise  "Vz  inches  long  with  a  maximum  opening  of  2  inches. 
The  parts  are  casehardened  drop-forgings  and  the  vise  is  neat 
in  appearance  and  well  designed. 

Core  Molding  IVIachine:  Henry  E.  Pridmore,  Chicago,  111. 
Machine  for  molding  odd-shaped  cores,  such  as  cannot  be 
produced  on  the  usual  core-forming  machines  because  of  their 
non-uniformity  of  section.  The  rapidity  with  which  the  sand 
can  be  jolt-rammed,  the  facility  with  which  the  core-box  board 
is  clamped  and  the  box  rocked  over,  and  the  accuracy  with 
which  the  finished  core  is  released  from  the  box  are  among 
the  principal  advantages  claimed  for  this  machine. 

Tapping  Attachment:  J.  H.  Dorman,  1  Bethune  St.,  New 
York  City.  Tapping  attachment  for  the  drill  press  which  is 
built  in  three  sizes  with  capacities  ranging  from  0  to  %  inch, 
%  to  %  inch,  and  %  to  1  inch.  The  tap  is  held  in  a  chuck  of 
the  floating  type,  and  it  centers  in  a  female  center  in  the  end 
of  the  main  spindle.  The  gears  are  of  steel,  and  the  body 
of  the  attachment  in  which  they  are  enclosed  is  made  of 
aluminum.  The  chucks  of  the  two  largest  sizes  are  pro- 
vided with  a  sliding  plate  which  allows  the  use  of  small  taps 
when  necessary. 

Hand  Knurling  Tool:  Wade  Machine  Co.,  Boston,  Mass. 
Knurling  tool  intended  to  be  held  in  the  hand  and  adapted  for 
light  knurling.  It  is  shaped  somewhat  like  a  micrometer, 
two  knurls  being  located  at  what  might  be  called  the  anvil 
end,  and  a  third  central  knurl  in  the  spindle  or  handle,  which 
is  adjustable.  This  handle  is  hollow  and  contains  an  extra 
set  of  knurls  for  finer  work.  A  maximum  opening  of  %  inch 
may  be  obtained  between  the  knurls.  The  body  of  the  tool 
is  made  of  a  casehardened  drop-forging,  and  its  total  length 
when  fully  open  is  7  inches. 

Storage  Rack:  Manufacturing  Equipment  &  Engineering 
Co.,  Boston,  Mass.  Rack  with  shelves  made  of  No.  16  gage  gal- 
vanized-iron  wire  cloth  for  the  storage  of  wooden  patterns.  The 
use  of  wire  cloth  tends  to  eliminate  the  warping  of  the  pat- 
terns as  they  are  exposed  equally  on  both  sides  to  the  air. 
This  type  of  shelves  also  allows  the  dirt  to  fall  to  the  floor. 
The  rack  is  so  constructed  that,  if  desired,  sections  can  be 
removed,  shelves  can  be  adjusted,  or  new  ones  added  at  any 
time.  This  rack  can  also  be  utilized  for  the  storage  of  metal 
patterns  simply  by  using  a  heavier  gage  of  wire  cloth  for  the 
shelves. 

Electric  Radial  Drill:  United  States  Electrical  Tool  Co., 
Cincinnati,  O.  Portable  electric  drill  designed  particularly 
for  drilling  frames  and  for  doing  general  work  in  connection 
with  automobile  jnanufacture.  Holes  may  bo  drilled  to  a 
radius  of  12  inches  on  either  side  of  the  vertical  column,  and 
a  hand-feeding  movement  of  !■>  inches  is  available.  The  drill 
is  made  in  two  sizes  for  holes  from  0  to  %  inch  and  to  IVi 
inch,  respectively.     Either  a  direct  or  alternating  current  may 
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be  used,  and  two  speeds  can  be  obtained.  A  complete  il- 
lustrated description  of  a  tool  similai-  in  construction  was 
published  in  the  department  of  New  Machinery  and  Tools, 
August,  190S. 

Planer  Elevating  Device:  Cincinnati  Planer  Co.,  Cincinnati, 
O.  Mechanism  for  elevating  or  lowering  the  planer  cross- 
rail  by  power.  It  is  mounted  on  top  of  the  tie-piece  between 
the  housings,  and  is  so  arranged  that  the  cross-rail  may  be 
lowered  at  twice  the  elevating  speed.  As  the  device  is  only 
used  occasionally,  it  has  been  designed  so  that  the  gearing 
does  not  revolve  except  when  it  is  in  use.  It  is  operated  by 
two  small  clutches  which  are  mounted  on  the  driving  shaft 
and  controlled  by  a  lever  at  the  side  of  the  housing.  This 
lever  is  provided  with  a  locking  handle  for  holding  it  in  a 
central  or  neutral  position,  so  that  the  clutches  cannot  be 
engaged  by  accident. 

Foster  Fixed  Focus  Pyrometer:  Taylor  Instrument  Co., 
Rochester,  N.  Y.  Pyrometer  which  may  be  used  by  simply 
pointing  the  receiver  tube  at  the  furnace  or  other  hot  body 
whose  temperature  is  to  be  measured.  It  is  not  necessary  to 
focus  the  tube,  and  the  instrument  does  not  require  accurate 
leveling.  The  only  rule  that  must  be  observed  when  using 
this  instrument  is  that  the  pryometer  be  placed  within  a  dis- 
tance equal  to  ten  tinies  the  diameter  of  the  hot  body  or 
opening.  If  the  pryometer  is  inside  this  limit,  the  reading  is 
not  affected,  so  that  accuracy  as  to  distance  within  the  limit 
is  not  necessary.  The  indicator  is  connected  to  the  receiving 
tube  by  a  flexible  cable.  This  pyrometer  is  very  rapid  in 
its  action,  a  steady  reading  being  obtained  in  about  15  sec- 
onds. 

Tumbling  Barrel:  Abbott  Ball  Co.,  Hartford,  Conn.  Tum- 
bling barrel  designed  for  burnishing,  by  the  use  of  steel  balls, 
large  quantities  of  such  articles  as  saddlery,  hardware,  buckles, 
etc.  The  barrel  is  built  in  two  compartments  and  its  con- 
struction is  such  that  the  number  of  compartments  may  be 
varied  from  one  to  four  to  suit  individual  requirements.  Each 
compartment  is  30  inches  in  diameter  and  8  inches  in  width. 
This  comparatively  narrow  width  causes  a  pressure  on  articles 
at  the  bottom  of  the  barrel,  thereby  increasing  the  friction 
and  giving  a  more  rapid  burnishing  effect  because  of  the 
long  sliding  space  for  the  balls  which  roll  in  and  out  around 
the  pieces;  at  the  same  time  impact  in  the  barrel  is  elimi- 
nated so  that  there  is  no  danger  of  denting  the  work. 

Car  Wheel  Grinder:  Norton  Grinding  Co..  Worcester,  Mass. 
Machine  for  grinding  unmounted  wheels  and  intended  for  the 
use  of  manufacturers  of  car-wheels  rather  than  railroads. 
The  machine  is  fitted  with  two  faceplates  cast  integrally 
with  the  driving  spindle.  The  loose  wheels  are  attached  to 
these  faceplates  by  a  bolt  passing  through  cored  holes  in  the 
center.  The  location  of  work  is  effected  by  means  of  V-sup- 
ports  which  are  previously  adjusted.  By  simply  moving  a 
crank,  these  supports  are  moved  away  from  the  w-heels 
slightly  so  that  no  high  spots  will  come  in  contact  with  them 
when  the  machine  is  started.  In  each  faceplate  there  are 
three  half-round  openings,  which  permit  the  crank-hook  to 
be  admitted  to  one  of  the  core  holes  in  the  casting.  By  hav- 
ing three  of  these  openings,  it  is  comparatively  easy  to  stop 
the  machine  with  one  of  them  at  the  top.  The  weight  of  this 
machine  is  16  tons. 

Multiple  Punch:  Cleveland  Punch  &  Shear  Works  Co., 
Cleveland,  O.  Large  multiple  punch  having  two  rows  of  ad- 
justable punches,  which  construction  permits  the  punching  of 
tapering  lines  of  holes  which  is  often  desired  in  punching  the 
stakes  for  pressed  steel  freight  cars.  There  are  34  punches  in 
all,  divided  equally  into  two  rows.  The  bolster  blocks  are  so 
arranged  that  when  parallel  rows  of  holes  are  not  desired, 
they  can  be  diverted.  The  machine  is  motor-driven,  the  motor 
being  connected  to  the  flywheel  shaft  through  cut  gears,  from 
which  the  power  is  transmitted  through  an  intermediate 
shaft  to  the  crankshaft.  This  machine  has  a  6-inch  stroke, 
and  the  distance  between  the  housings  is  10  feet,  2  inches. 
The  housings  are  of  semi-steel  castings,  and  the  shaft  of 
hammered  steel.  The  bolster  blocks  are  cast  steel  and  all 
the  bearings  are  bushed.  The  sliding  crosshead  is  counter- 
balanced with  weights  hung  on  levers. 

Electric  Riveter:  Electrical  Machinery  Sales  Co.,  Milwau- 
kee, Wis.  Electrically-driven  riveter  which  will  punch  the 
hole,  drive  and  head  a  rivet  with  one  pressure  on  the  pedal. 
The  mechanism  consists  of  a  sliding  solid-steel  revolving-disk 
block  with  three  specially-designed  striking  shoes  on  its 
lower  surface.  These  shoes  strike  a  resilient  plunger  which, 
in  turn,  delivers  the  blow  directly  upon  the  work.  The  rivet- 
ing operation  is  controlled  by  a  treadle  and  the  force  of  the 
blow  is  proportional  to  the  amount  of  pressure  applied.  When 
the  pressure  is  released,  the  blow  is  stopped  instantaneously. 
This  control  is  one  of  the  advantages  of  the  machine,  as  it  will 
strike  either  a  light  continuous  tap,  a  medium,  or  a  heavy 
blow  as  required,  and  the  changes  are  made  instantly.  These 
machines  are  built  in  either  the  bench,  pedestal  or  portable 
types  and  eact  type  is  made  in  three  si^s.  They  may  be 
driven  by  a  self-contained  motor  or  by  belt,  as  desired. 

Wood  Screw  Threader:  E.  J.  Manville  Machine  Co.,  Water- 
bury.  Conn.  High-speed  wood  screw  threader  for  making 
wood  and  machine  screws  from  blanks  made  by  the  cold-head- 
ing process.  This  machine  has  a  new  type  of  grooved-blade  fan 


hopper,  which  is  sufficiently  rigid  to  overcome  any  "snapping" 
action  on  the  part  of  the  pick-up  arm.  The  hopper  blade  is 
operated  by  a  friction  device  which  can  slip  in  case  anything 
gets  caught,  and  by  means  of  a  comb  or  scavenger  all  over- 
sized or  misplaced  screws  are  thrown  back  into  the  hopper. 
The  feeding  mechanism  is  self-contained  and  it  can  be  re- 
moved by  simply  loosening  two  screws  which  fasten  the 
bracket  to  the  frame,  when  the  machine  is  to  be  changed  from 
one  size  screw  to  another.  The  forming  shoe  may  also  be 
quickly  removed  or  adjusted  and  it  is  located  where  it  is 
easily  accessible.  This  machine  is  designed  throughout  to 
insure  against  breakage,  yielding  movements  being  provided 
wherever  necessary.  The  gearing  is  accurately  cut  and  it  is 
well  protected  by  guards. 

Internal  Grinder:  Rivett  Lathe  Mfg.  Co.,  Boston,  Mass. 
Internal  grinder  with  rated  capacity  of  3  inches,  by  6-inch 
stroke.  The  table  reciprocating  mechanism  is  so  designed 
that  a  positive  point  of  reversal  is  assured,  thus  enabling 
the  w'heel  to  be  run  up  to  shoulders  with  accuracy.  The 
table  has  thirty-six  speed  changes,  six  being  obtained  from 
a  change  gear  box;  this  number  is  increased  six  times  by 
the  countershaft  which  gives  six  variations  for  the  gear  box 
driving  pulley.  The  spindles  of  this  machine  are  mounted  on 
ball  bearings  in  quills,  and  it  may  be  equipped  with  spindles 
and  quills  designed  to  suit  various  classes  of  work.  The 
table  has  an  adjustable  positive  locating  stop  which  may 
be  disconnected  at  will  for  moving  the  table  by  hand,  without 
disturbing  the  original  setting.  Both  the  table  and  wheel- 
head  may  be  swiveled  to  any  required  angle,  and  their  po- 
sitions are  indicated  by  suitable  graduations.  The  wheel- 
head  has  an  automatic  power  cross-feed,  which  may  be  ad- 
justed to  operate  to  the  fractional  part  of  a  thousandth  of 
an  inch. 

Expansion  Boring-bar:  Buck  Boring  Bar  Co.,  Huntington, 
W.  Va.  Expansion  boring-bar  w-hich  is  intended  particu- 
larly for  the  boring  of  steel  and  cast-iron  car-wheels.  It  has 
four  cutters,  two  ot  which  are  for  finishing,  while  the  remain- 
ing two  are  for  roughing.  The  finishing  cutters  are  adjusted 
simultaneously  by  a  single  expansion  screw  that  is  located  in 
the  center  of  the  bar,  and  the  roughing  cutters  have  an  inde- 
pendent adjustment.  The  bar  has  a  water  attachment  by 
means  of  which  a  small  stream  is  applied  directly  to  the  point 
of  the  cutting  tools,  thus  keeping  them  cool  and  making 
high  speeds  possible.  To  adjust  the  cutters  to  bore  the  size 
of  hole  wanted,  a  gage  is  used  that  extends  the  full  width  of 
the  cutters.  This  gage  is  placed  over  the  cutters  and  the  lat- 
ter are  expanded  until  they  come  in  contact  with  it.  The 
cutters  have  a  2-inch  range  of  expansion  which  enables  one 
bar  to  be  used  for  two  sizes  of  M.  C.  B.  standard  bore.  A  fifth 
tool,  located  near  the  base  of  the  shank,  is  used  as  a  cham- 
fering tool  for  giving  the  wheel  a  slightly  larger  bore,  to  fa- 
cilitate starting  it  on  the  axle. 

Cold  Saw  Cutting-off  Machine:  Newton  Machine  Tool 
Works,  Inc.,  24th  and  Vine  Sts.,  Philadelphia,  Pa.  Twenty- 
six  inch  cold  saw  cutting-off  machine  arranged  for  motor 
drive  and  with  four  positive  teed  changes.  The  table  and 
body  of  the  machine,  including  the  saddle  slides,  are  of  one 
solid  casting.  The  different  feed  changes  are  engaged  in- 
stantly by  the  movement  of  a  single  lever.  Four  changes 
of  feed  are  provided,  ranging  from  0.547  to  1.109  inch  per  min- 
ute with  a  26-inch  saw  running  at  a  peripheral  speed  of  45  feet 
per  minute.  The  spindle  of  the  machine  revolves  in  brass- 
bushed  cap  bearings,  and  the  drive  is  by  a  self-contained  elec- 
tric motor.  Power  quick-return  to  the  spindle  saddle  is  pro- 
vided which  is  available  in  both  directions,  if  a  double-throw 
switch  and  reversing  motor  are  employed.  A  Brown  & 
Sharpe  geared  pump  supplies  cooling  lubricant  directly  at 
the  point  of  cutting,  and  the  reservoir  for  the  lubricant  is 
located  in  the  base  casting.  The  machine  has  a  capacity  for 
round  stock  up  to  7%  inches  in  diameter,  square  pieces  7 
inches  on  a  side,  and  for  15-inch  I-beams  on  a  square  or  miter- 
cut  in  a  vertical  position. 

Embossing  Press:  Standard  Machinery  Co.,  Providence, 
R.  I.  Toggle  embossing  press  with  extra  heavy  reinforced 
uprights  and  massive  proportions  throughout.  The  crank- 
shaft is  of  forged  nickel  steel  and  it  drives  the  main  toggle, 
which  is  also  of  forged  steel  and  bronze  bushed  around  the 
wrist-pin,  in  a  horizontal  direction.  The  two  vertical  toggles, 
by  means  of  which  pressure  is  applied,  are  also  of  forged  steel, 
and  the  lower  one  seats  in  a  phosphor-bronze  thrust  shoe, 
which  is  in  the  cast  steel  slide  of  the  press.  The  driving 
shaft  is  fitted  with  a  1300  pound  flywheel  which  is  mounted 
in  close  to  the  frame.  The  opposite  end  of  the  driving  shaft 
is  equipped  with  a  forged  steel  pinion,  meshing  with  a  cast 
steel  clutch  driving  gear.  Both  pinion  and  clutch  gear  have 
cut  teeth,  and  the  gear  is  fitted  with  an  instantaneous  patented 
roller  friction,  allowing  less  than  1/32  inch  travel  of  the  fly- 
wheel after  the  clutch  is  engaged.  The  machine  has  both  a 
hand-lever  and  treadle  tripping  device,  and  it  is  set  Tipon  a 
substantial  cast-iron  base.  The  distance  between  the  uprights 
at  the  bed  of  the  press  is  17%  inches  and  the  minimum  dis- 
tance is  15%  inches.  For  special  purposes,  however,  the  ma- 
chine can  be  made  with  a  minimum  space  of  from  8  to  12 
inches  between  the  uprights  for  small  pieces  requiring  heavy 
pressure. 
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Hydraulic  Press:  Fiiiti'ii  KiikIikhtIhk  &  Kouiulry  Co., 
Kii liners  liiuiK  liiiildiiij;.  TittslnirK.  I'a.  lliKli-s|i(>t'(l  hydraulic 
IdiHiiiK  press  wliirli  is  opi'iiiti'd  partly  by  a  stoaiii-drivcn, 
«  ati'i'-pressuri'  iiiteiisillor  ami  partly  by  steam  worUinK  in  eyl- 
iiiders  loeateil  im  top  of  tile  press,  which  comliiiialloii  Kives 
a  rapid  action  ami  tlu'  reiiuircd  power,  'I'liis  machine  Is  built 
on  the  Davy  patiiits,  and  the  principle  of  its  operation  was 
described  in  an  article  publishid  in  the  May,  19(17,  number 
of  MACiiiNKitY.  In  order  to  obtain  a  practical  forging  stroke 
and  still  keep  the  proportions  of  the  intensilier  within  rea- 
sonable limits  and  the  steam  consumption  low,  the  press  ram 
is  operated  by  steam  until  the  forKiiiK  part  of  the  stroke  is 
reached.  The  variation  in  water  sup|)ly  required  for  lorgings 
01  dilTerent  thicknesses  is  obtained  from  a  tank  that  is  partly 
tilled  with  water  under  an  air  iiressure  of  :!(l  pounds.  When 
the  press  head  is  lowered  by  exhausting  steam  from  the  bal- 
ance cylinders,  a  check  valve  connecting  this  tank  with  the 
high-pressure  system  opens,  thus  admitting  the  required 
amount  of  water.  This  press  is  controlled  by  a  single  levpr, 
so  that  the  movement  of  the  hand  determines  both  the  speed 
of  the  ram  and  the  distance  of  the  traverse.  The  forging 
stroke  can  be  repiated  as  often  and  as  quickly  as  the  haiul 
can  be  moved,  which,  in  practice,  is  l.'iO  strokes  per  minute 
on  small  presses  and  (JO  on  large  ones.  Nearly  all  parts  of 
the  i)ross  are  of  steel,  and  it  is  so  constructed  that  packings 
can  be  renewed  without  dismantling  any  part  or  employing 
any  power  outside  the  machine  itself. 


JOINT  MEETING  OP  A.  S.  M,  E.  AND  INSTITUTION 
OF  MECHANICAL  ENGINEERS 

About  160  menjbers  and  guests  of  the  American  Society  of 
Mechanical  Engineers  sailed  for  Liverpool,  July  16  on  the 
Critic  to  attend  the  joint  convention  of  the  society  with  the 
British  Institution  of  Mechanical  Engineers  that  was  held  at 
Birmingham  and  London.  July  26-29.  Business  matters  pre- 
vented Pres.  Westinghouse  attending.  W.  F.  M.  Goss  and 
Charles  W.  Baker  presided. 

An  interesting  program  had  been  prepared  for  the  entertain- 
ment of  the  members  on  the  voyage.  On  Monday  evening  there 
was  a  reception  by  the  officers  and  past  presidents  of  the 
society;  Tuesday  evening,  illustrated  address  by  W.  R.  Warner: 
"What  are  the  Astronomers  Doing?";  Wednesday  evening,  niu- 
sicale;  Thur,sciay  evening,  illustrated  address  by  John  R.  Free- 
man: "Construction  of  the  Panama  Canal";  Friday  evening, 
dancing;  Saturday  evening,  conversazione,  awarding  of  prizes 
for  deck  games,  etc.  The  party  landed  July  25  and  was 
joined  by  other  members  and  guests  who  had  gone  before  or 
by  other  routes.  The  program  of  their  entertainment  ar- 
ranged for  in  England  was  replete  with  interesting  events 
and  is  too  long  to  be  reproduced.  The  program  of  technical 
papers  as  prepared  is  substantially  as  follows:  "English  Run- 
ning-Shed Practice,"'  by  Cecil  W.  Paget,  Derby;  "Round-house 
Practice,  or  the  Handling  of  Locomotives  at  Terminals  to  se- 
cure Continuous  Operation,"  by  Frank  Henry  Ciark,  Chicago, 
111.;  "Handling  of  Locomotives  at  Terminals,"  by  Frederick 
M.  Whyte,  New  York;  "Handling  Locomotives,"  by  Henry  H. 
Vaughan,  Montreal,  Can.;  "American  Locomotive  Terminals," 
by  William  Forsyth,  Chicago,  111.;  "High-Speed  Tools  and  Ma- 
chines to  Fit  Them,"  by  H.  I.  Brackenbury,  Xewcastle-on- 
Tyne;  "Tooth  Gearing,"  by  J.  D.  Steven,  Birmingham,  Eng- 
land; "Involute  Gear  Tooth  Standards,"  by  Wilfred  Lewis, 
Philadelphia,  Pa.;  Discussion  by  C.  R.  Gabriel,  New  York; 
Topical  Discussion  on  Rapid  Production  in  Machine  Work,  by 
John  R.  Calder,  Ilion,  N.  Y.,  Luther  D.  Burlingame,  Provi- 
dence, R.  I.,  Alexander  Taylor,  East  Pittsburg,  Pa.,  L.  F. 
Alford,  New  York;  "Electrification  of  Suburban  Railways,"  by 
F.  W.  Carter,  Rugby;  "Cost  of  Electrically-Propelled  Suburban 
Trains,"  by  H.  M.  Hobart,  London,  England;  "Electrification 
01  Trunk  Lines,"  by  L.  R.  Pomeroy,  New  York;  "Electrification 
ot  Railways, '  by  George  Westinghouse,  New  York. 

*     *     * 

Aluminum-coated  sheet  metal  has  been  placed  on  the  market 
to  be  used  in  place  of  galvanized  iron.  The  sheet  metal,  how- 
ever, is  not  coated  with  aluminum,  as  the  name  would  imply, 
but  with  a  zinc  alloy  containing  but  a  small  percentage  of 
aluminum.  The  alloy  consists  of  77  per  cent  of  zinc,  ]:!.5  per 
cent  of  tin,  7  per  cent  of  aluminum  and  2.5  per  cent  of  copper. 
The  advantage  of  this  coating  over  the  ordinary  zinc  coating 
is  that  it  will  not  peel  or  strip  ofiE  when  the  metal  is  bent, 
and  a  heavier  coating  than  is  possible  to  produce  by  zinc 
alone  can  be  obtained. 


NEW  TYPE  OP  CHAIN  DRIVE 

A  new  method  of  driving  series  of  parallid  shafts  or  rolls 
has  been  recently  patented  and  is  now  being  successfully  used 
on  cell  driers  for  drying  textiles,  i)ulp,  paper,  etc.  This  new 
drive,  which  employs  a  roller  chain  and  sprockets,  as  shown 
in  the  illustration,  is  said  to  be  much  more  cfflcieiit  than  the 
trains  of  spur  gears,  and  the  bevel  gear  drives  formerly  used. 

Referring  to  the  Illustration,  the  drive  has  a  set  of  rolls  for 
each  tray,  the  drying  unit  varying  in  size  from  six  on  the 
smallest  up  to  forty  trays  on  the  largest  machines.  A  single 
loop  of  1  1/2-inch  pitch  Diamond  roller  chain  made  by  the 
Diamoml  ('hain  &  Mfg.  Co..  Indianapolis,  Ind.,  runs  around 
the  machine  and  meshes  with  a  siirocket  on  each  roll.  The 
low-est  right-hand  roll  sprocket  is  the  driver  on  the  machine 
shown,  and  turns  clockwise.  The  chain  is  kept  in  contact  with 
the  sprockets  by  means  of  two  steel  guide-rails,  one  on  each 


View  of  a  CeU  Drier  sbowiutr  Arrangement  of  Chain  Drive  for  a 
Series  of  Parallel  Shafts 

side  of  the  machine.  These  rails  being  slightly  narrower  than 
the  width  of  the  chain  rollers,  compel  the  chain  to  mesh  with 
the  sprockets.  The  lower  strand  ot  the  chain  runs  loose  and 
at  the  left  of  the  driving  sprocket  an  idler  is  provided  which 
is  adjustable  vertically  to  take  up  the  slack. 

The  bevel  gears  and  trains  of  spur  gears  that  formerly 
drove  the  rolls  consumed  considerable  power  and  were  noisy 
at  high  speeds.  The  chain  is  much  quieter  and  absorbs  little 
power  in  friction  load.  A  1/2  horsepower  motor  with  a  1-inch 
belt  will  easily  drive  an  empty  machine  of  the  size  shown  at 
high  speed,  and,  as  a  matter  of  fact,  this  is  the  method  used  to 
limber  up  new  machines.  The  chain  drive  so  far  has  proved 
less  expensive  in  initial  cost  and  upkeep  and  seems  to  wear 
less  than  the  gears  formerly  used. 


DETROIT  INDUSTRIAL  EXPOSITION 
The  Detroit  Industrial  Exposition  held  in  Detroit,  Mich., 
opened  June  20.  and  after  a  successful  run  attended  by  good 
weather  conditions,  closed  July  6.  There  were  16:!  exhibitors 
representing  principally  manufacturers  of  mechanical  or  en- 
gineering products.  The  exposition  was  managed  by  Mr.  Wil- 
liam G.  Rose,  who  was  also  manager  of  the  Cleveland  exposi- 
tion, and  the  object  of  the  whole  thing  is  best  expressed  in  the 
words  of  the  little  booklet  issued,  which  are;  "To  teach  Detroit 
to  know  itself,  to  teach  the  world  to'  know  Detroit;  to  ad- 
vance the  general  interests  of  the  city;  to  show  the  variety, 
scope  and  importance  of  Detroit  industries;  to  bring  benefits 
to  the  manufacturers,  merchants  and  citizens  in  general;  to 
offer  the  people  of  the  city  an  entertainment  of  far  greater 
magnitude  and  interest  than  has  ever  been  attempted  before 
and  to  stimulate  civic  pride,  encourage  the  citizens  to  patron- 
ize home  industries  and  advance  the  spirit  of:  'One  for  All  and 
All  for  Detroit!'" 
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MANUFACTURING  THE  SIBLEY  HIGH-SPEED 
DRILL  PRESS 

In  the  manufacture  of  a  high-speed  drill  press,  the  Sibley  Ma- 
chine Tool  Co.,  South  Bend,  Indiana,  has  recently  made  sonie 
radical  changes  in  its  manufacturing  methods  which  have 
resulted  in  a  greatly  increased  production.  A  few  of  the  more 
important  of  these  methods,  as  well  as  the  machines  on  which 
tne  work  is  performed,   are   illustrated  herewith. 

The  high-speed  drill  press  referred  to  is  shown  in  Fig.  1, 
which  gives  a  general  idea  of  the  work  to  be  done,  and  of  tlie 
parts  to  be  bored,  milled  and  drilled.  The  columns  are  first 
centered  and  turned  in  a  heavy  lathe.  The  finished  part  of 
the  column  is  then  placed  in  a  V  mounted  on  the  table  of  a 


bi  noted  from  the  engraving,  the  gear  case  is  made  in  halves. 
The  top  and  bottom  halves  are  milled  together  and  placed  in  a 
jig.  The  six  bearings  are  then  bored.  After  the  gear  cases 
have  been  machined,  they  go  to  the  assembling  department, 
where  the  bronze  bearings  are  fitted  and  the  gears  and  inter- 
nal shafts  assembled. 

In  the  gear  case  there  are  two  solid  shafts  ana  one  hollow 
shaft  on  which  run  the  gears  for  the  speed  changes.    The  con- 


Pig-  1-    The  Sibley  Higrh-speed  Drill  Press 

universal  (horizontal  boring  machine),  as  shown  in  Fig.  2, 
and  the  top  bracket  to  receive  the  gear  box  is  milled.  After 
this  operation,  the  milling  cutter  is  removed  from  the  spindle, 
and  a  boring-bar  inserted  as  shown  in  Fig.  3,  and  the  bearings 
for  the  crown  gear  and  spindle  sleeve  are  bored,  as  well 
as  all  other  parallel  holes.  The  column  is  then  swung  around 
at  right  angles,  and  the  hole  for  the  pinion  shaft,  and  other 


Fig.  2.     Milling  the  Top  of  a  Column  for  the  Gear-box  on  a 
Horizontal  Boring   IMachine 

parallel    holes    are   bored;    this    completes    the    work    on    the 
column. 

The  machining  of  the  castings  for  the  speed  change  box 
shown  in  Fig.  4,  comes  next.  This  work  is  also  done  to  the 
best  advantage   on   the  horizontal   boring  machine.     As   will 
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Fig.  3.     Bearings  for  Crown  Gear  and  Spindle  Sleeve  being  bored 

stant-speed  driving  pulley  may  be  connected  by  either  of  two 
sets  of  gearing  with  the  horizontal  shaft  at  the  left  of  the 
casing  (as  viewed  from  the  front).  The  change  from  one 
set  of  gearing  to  the  other  is  made  by  the  lever  in  front  of  the 
driving  pulley  at  the  top  of  the  machine.  This  shaft,  at  the 
left,  carries  a  set  of  four  gears  meshing  with  a  corresponding 
set  of  four  gears  on  the  spindle  driving  shaft  to  which  the 
driving  bevel  gear  is  connected.  By  the  manipulation  of 
the  lever  at  the  front,  any  of  the  four  ratios  provided  may 


Fig.  4.     Speed  Change  Box  of  Machine  shown  in  Fig.  1 

bo  obtained.  The  combination  gives  eight  speed  changes  in 
all. 

The  hollow  shaft  for  the  speed  change  gear  box  is  bored  out 
of  solid  stock  in  a  turret  lathe  and  the  outside  is  then  roughed 
otf.  In  each  end  of  this  hollow  shaft  sliding  keys  operate,  the 
hollow  shaft  being  slotted  on  a  miller  of  the  company's  own 
design.  After  plugs  are  inserted  in  each  end,  the  shaft  is 
finished  by  grinding. 

A  Pfauter  gear-hobbing  machine  is  employed  for  bobbing  the 
spur  gears  used  in  the  speed  change  gear  box.  That  the  bob- 
bing principle  as  applied  to  gear  cutting  will  result  not  only 
in  a  rapid  but  accurate  production,  is  now  universally  ac- 
knowledged and  appreciated.  The  spiral  hob  by  which  the 
gear  is  generated,  may  be  described  as  a  circular  rack,  the 
thread  of  which  is  a  correctly  shaped  rack  tooth.  The  pitch 
of  the  threads  being  as  the  pitch  of  the  required  gear,  such 
a  hob,  rotating  in  conjunction  with  a  gear  blank  on  the  gen- 
erating machine,  produces  an  ideal  shape  of  tooth,  for  it  re- 
moves only  the  parts  of  the  blank  that  interfere  with  its  free 
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rotation.  Uetweon  the  straight  lino  of  a  raclc  tooth,  wliich 
would  be  an  exact  copy  of  the  hob  itself,  and  the  curved  shape 
of  a  small  pinion  tooth,  there  are  as  many  different  tooth- 
curves  as  there  are  numbers  of  teeth.  The  generating  prin- 
ciple, as  employed  on  this  machine,  automatically  forms  the 
correct  curve  loquired  by  any  gear  within  the  capacity  of 
the  machine.  One  hob  only  is  required  to  generate  gears  with 
any  number  of  teeth  of  the  same  pitch,  from  small  pinions  to 
wheels  of  a  diameter  equal  to  the  full  capacity  of  the  ma- 
chine. Prior  to  the  bobbing  operation,  the  rough  casting 
blanks  are  bored  and  faced  in  a  chucliing  attachment  in  a 
turret  machine;  they  are  then  placed  on  the  bobbing  ma- 
chine and  the  teeth  cut,  as  shown  in  Fig.  5.  After  this,  three 
keyways  are  cut  in  the  loose  gears.  All  the  spur  gears  of 
tlie  feed  mechanism  are  cut  by  the  bobbing  process. 

The  hubs  of  the  spindles  are  electrically  welded  to  their 
shanlis;  they  are  then  roughed  out  in  a  lathe,  a  Morse  taper 
socket  bored,  and  the  drift  bole  milled  on  a  two-spindle  miller 
ot  the  company's  own  design.  The  spindles  are  then  placed  in 
a  grinder  and  the  bearings  as. well  as  the  hub  and  shank  are 


Pig.  5.    Pfauter  Gear-hobbing  Machine  generating:  the  Teeth  on  a 
Stack  of  Spur  Gears 

ground  to  a  finish.  All  shafts  on  this  machine  are  ground, 
after  first  being  roughed  out  on  a  lathe.  The  spindle  sleeves, 
when  received  from  the  foundry,  are  first  bored  and  reamed, 
then  placed  in  a  grinder  and  ground  to  a  finish  after  having 
been  graduated. 

The  engraving  Fig.  6  shows  the  base  of  the  Sibley  drill  be- 
ing milled  off  in  the  horizontal  boring  machine.  As  will  be 
seen,  the  base  is  bolted  to  an  angle-plate  mounted  on  the  table. 
With  the  base  still  in  position  on  the  angle-plate,  the  hub  is 


Fig.  6.    Milling  the  Drill  Press  Base  in  a  Horizontal  Boring  Machine 

bored  out  and  also  the  bearings  for  the  table  screw,  as  shown 
in  Fig.  7,  all  three  operations  being  done  with  but  one  set- 
ting of  the  casting.  This  method  eliminates  the  necessity  of 
setting  up  the  base  on  a  boring  mill  for  tho  boring  job,  and 
then  re-setting  the  work  on  a  planer  to  finish. 

The  four  pulleys  are  bored  and  the  hubs  faced  in  a  turret 


lathe;    they  are  then   placed    in   a   pulh'y   turning   lathe,   and 
the  faces  turned  and  ground. 

All  the  castings  used  In  the  construction  of  this  machine 
are  of  the  very  best  grade  of  iron.  After  several  years  of  ex- 
perience in  the  company's  own  foundry,  a  mixture  has  been 
selected  which  gives  the  proper  toughness,  as  well  as  the  re- 


Flg.  7.    Boring  the  Hub  of  the  Drill  Press  Base 

quisite  softness  for  easy  machining.  Before  being  sent  to  the 
machine  shop,  all  castings  are  put  through  exhaust  mills  which 
remove  all  core  and  molding  sand,  as  well  as  fins  and  other 
rough  surfaces. 

Practically  all  the  manufacturing  on  this  drill  press  is 
done  in  one  department,  whence  it  passes  into  the  inspector's 
hands.  Ail  parts  that  pass  inspection  go  into  stock  and  are 
drawn  out  by  the  assembling  department  as  required.  After 
the  machines  are  completely  assembled,  they  are  run  for  forty- 
eight  hours,  and  then  tested.  One  of  the  tests  is  drilling 
through  a  hammered  steel  block  4  inches  thick,  as  well  as 
boring  out  tne  table  arm  to  insure  perfect  alignment  of  the 
table  with  the  spindle.  After  thorough  inspection,  the  ma- 
chines are  painted,  a  sufficient  length  of  time  being  taken 
to  give  a  very  nice  finish.  From  the  paint  department,  they 
pass  into  the  shipping  room  ready  for  delivery. 

*  *  * 
A  CHROMIUM  ALLOY  FOR  EDGE  TOOLS 
As  chromium  hardens  copper  and  its  alloys  to  such  a  de- 
gree that  it  will  take  a  cutting  edge,  James  Naulty  and  John 
Scanlin  ot  Philadelphia,  Pa.,  have  proposed  the  use  of  a  cop- 
per, nickel-zinc  and  chromium  alloy  for  edge  tools  (U.  S. 
Patent  959,156,  May  24,  1910).     The  alloy  is  as  follows: 

Copper    45  per  cent. 

Nickel    25  per  cent. 

Zinc    25  per  cent. 

Chromium    5  per  cent 

The  method  of  making  the  alloy,  the  inventors  say,  is  to 
melt  the  copper  and  the  chromium  separately  and  then  mix, 
after  which  the  nickel  and  zinc  are  introduced.  It  is  claimed 
that  the  alloy  will  work  hot  and  will  take  an  edge  good  enough 
for  edge  tools,  and  at  the  same  time  is  non-corrosive. — Brass 
World.  «     .     * 

It  is  common  practice  to  mount  the  motor  of  a  motor-driven 
planer  on  the  housings,  this  position  in  most  respects  being 
admirably  suited  for  the  purpose.  The  motor  takes  up  no 
additional  floor  space,  and  though  out  of  the  way  it  is  "get-at- 
able"  whenever  anything  goes  wrong.  It  is  conceded,  however, 
to  be  an  objectionable  position  for  the  motor  where  highly- 
finished  planed  surfaces  are  required.  Some  concerns  have 
so  highly  developed  their  planer  practice  that  planed  work  is 
turned  out  of  extraordinary  smoothness  of  finish.  If  the 
motor  is  mounted  on  the  housings  the  vibrations  and  jar  due 
to  defective  balance  and  gear  tooth  action  will  show  in  the 
work.  The  inaccuracy  resulting  is  so  small  as  to  be  impos- 
sible of  measurement,  but  the  appearance  cannot  be  tolerated 
on  the  class  of  work  referred  to,  and  when  such  work  is  to 
be  produced  it  is  probably  best  to  mount  the  motor  on  the 
floor  or  on  a  separate  support  so  that  the  vibrations  will  not 
be  communicated  to  the  planer  housings. 
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ATTACHMENT  FOR  TURNING  SPHERICAL 
WORK 

In  the  July  number  of  JIachinery,  an  interesting  taper  turn- 
ing attarhment  designed  by  W.  Z.  Bean,  West  Medford,  Mass., 
was  illustrated  and  described,  and  mention  was  also  made  of 
an  auxiliary  attachment  to  be  used  in  connection  with  it  for 
turning  spherical  work.  The  spherical  turning  attachment  A 
is  shown  attached  to  the  swiveling  part  B  of  the  taper  turning 
attachment  by  the  adjusting  screw  E.  in  the  accompanying 
illustration.  The  sleeve  F  containing  the  spindle  O  and  its 
operating  handle  H.  -which  was  described  in  connection  with 
the  taper  turning  attachment  in  the  previous  article  as  men- 
tioned above,  has  been  removed  and  the  spherical  attachment 
substituted  as  shown.  The  method  of  operating  this  attach- 
ment is  as  follows; 

After  the  sleeve  and  spindle  have  been  removed,  the  adjust- 


Attachment  for  Turning  Spherical  Work  applied  to  Taper 
Turning  Attachment 

ing  screw  E  is  secured  in  the  part  A,  and  is  screwed  into  a 
threaded  sleeve  located  in  the  part  B,  the  tool-holder  B  being 
slotted  at  its  lower  end  to  clear  the  adjusting  screw  E. 
The  tool-holder  D  is  then  adjusted  to  approximately  the  re- 
quired height  and  held  in  position  by  cap-screws  b.  The  turn- 
ing tool  cl  is  then  inserted  and  held  in  position  by  set-screw  c. 
and  it  is  brought  to  the  desired  position  either  by  adjusting 
the  part  A  by  means  of  the  screw  E  or  by  bringing  the  tool 
further  out  of  the  part  D.  The  radius  required  is  obtained  by 
measuring  the  distance  in  a  horizontal  line  between  the  point 
of  the  tool  d  and  the  face  a  of  the  swiveling  part  B,  the  face  a 
being  in  line  with  the  center  of  the  plug  on  which  the  part  B 
swivels.  When  the  tool  d  is  set  to  the  desired  radius  the 
work  can  be  turned  by  rotating  the  handle  C  in  either  direc- 
tion as  required. 

*     *     * 

■WRECK  OF  AIRSHIP  ZEPPELIN  VII. 
The  world's  first  airship  line  was  inaugurated  in  Germany 
by  the  Aerial  Transportation  Co.,  June  22,  when  the  third 
large  Zeppelin  airship,  Deutschland  VII,  started  from  Fried- 
richshafen,  on  Lake  Constance,  to  Dusseldorf.  The  dis- 
tance of  250  mi!es  was  made  in  about  nine  hours,  the  average 
speed  being  about  28  hiiles  an  hour.  The  project  came  to  a 
disastrous  end  on  the  third  trip,  June  28,  when  a  party  of 
twenty  journalists  was  taken  for  a  special  trip.  The  vessel 
was  wrecked  in  the  Teutoburg  forest  by  a  gale  which  forced 
a  descent  with  thirty-three  persons  aboard,  including  the  crew. 
Tree  tops  pierced  the  silk  envelope  and  twisted  the  aluminum 
frame,  and  the  wind  completed  the  total  wreck  of  the  finest 
of  the  Zeppelins,  485  feet  long  and  costing  $137,000.  The 
passengers  and  crew  descended  by  rope  ladders,  and  no  one 
was  injured.  It  is  said  that,  notwithstanding  his  many  dis- 
asters, Count  Zeppelin  will  build  another  airship. 


PERSONALS 

W.  H.  Kinsel.  formerly  with  the  .Thompson-Bassett  Co.,  has 
taken  charge  of  the  toolroom  at  the  plant  of  the  Detroit  Radi- 
ator Co.,  Detroit,  Mich. 

C.  L.  Smith  has  succeeded  Mr.  Hall  as  Cincinnati  editorial 
representative  of  the  Iron  Age.  Mr.  Smith  is  located  at  612 
Second  National  Bank  Building. 


V.  M.  Palmer,  chief  engineer  of  the  Selden  Motor  Vehicle 
Co.,  Rochester,  N.  Y.,  has  resigned  his  position  to  take  a  sim- 
ilar position  with  the  Sheldon  Axle  Co.,  Wilkesbarre,  Pa. 

B.  M.  Switzer,  for  the  past  five  years  superintendent  of  the 
Brattleboro  Machine  Works,  Brattleboro,  Vt.,  has  taken  a  lease 
of  the  works  and  will  continue  the  business  along  the  estab- 
lished lines. 

Sylvester  S.  Howell  has  become  associated  with  Paul 
Chamberlain,  Marquette  Building,  Chicago,  111.,  under  the  firm 
name  of  Chamberlain  &  Howell.  The  firm  will  carry  on  the 
designing  and  consulting  engineering  practice  established  by 
Mr.  Chamberlain. 

William  Lodge,  of  the  Lodge  &  Shipley  Machine  Tool  Co., 
Cincinnati,  Ohio,  sailed  July  16  on  the  Celtic  to  attend  the 
joint  meeting  of  the  American  Society  of  Mechanical  Engi- 
neers and  the  British  Institution  of  Mechanical  Engineers, 
held  in  Birmingham  and  London,  England.  July  26-29, 

George  Cherrington,  formerly  with  the  Lodge  &  Shipley 
Machine  Tool  Co.,  Cincinnati,  Ohio,  and  lately  salesman  with 
Brown  &  Zortman  Machinery  Co.,  Pittsburg,  Pa.,  has  opened 
an  office  in  the  First  National  Bank  Building,  Cincinnati, 
Ohio,  where  he  will  act  as  manufacturers'  representative  for 
high-speed  steel  specialties  and  machine  tools. 


OBITUARIES 

Henry  C.  Clark,  senior  member  of  the  firm  of  H.  C.  Clark 
&  Son,  manufacturers  of  paper  machinery,  Lee,  Mass.,  died  at 
his  home,  July  3,  aged  seventy-two  years. 

Joseph  Thomas,  an  inventor  of  note,  died  at  his  home  in 
Hoboken,  N.  J.,  July  1,  aged  eighty-eight  years.  He  was  born 
in  Paris,  France,  and  came  to  America  at  the  age  of  nineteen. 
He  became  a  machinist's  apprentice  and  early  displayed  in- 
ventive genius.  He  was  employed  by  Isaac  W.  Singer  when 
Singer  was  perfecting  his  sewing  machine  in  Ann  St.,  New 
York,  and  helped  perfect  the  oscillating  feed  which  made  the 
machine  a  success.  Mr.  Thomas  invented  the  first  machine 
for  the  manufacture  of  sulphur  matches,  but  his  principal 
reputation  was  made  by  the  invention  of  the  steel  wire  hoop 
skirt  which  was  the  fashionable  rage  in  the  fifties  and  sixties. 
Like  many  other  inventive  geniuses,  Mr.  Thomas  was  not  a  suc- 
cess as  a  business  man,  and  did  not  profit  largely  by  his 
numerous  valuable  inventions. 

William  Henry  Brown,  late  chief  engineer  of  the  Pennsyl- 
vania R.  R.,  died  of  heart  failure  at  Belfast,  Ireland,  June  25, 
aged  sixty-four  years.  Mr.  Brown  was  assistant  engineer  on 
United  States  military  railroads  and  telegraphs  in  1861,  In 
which  service  he  attracted  the  attention  of  Col.  Thomas  A. 
Scott,  then  Assistant  Secretary  of  War,  and  afterwards  presi- 
dent of  the  Pennsylvania  R.  R.  Co.  But  it  was  not  until  Mr. 
Brown  had  worked  four  years  in  various  capacities  on  rail- 
roads, including  a  brief  term  of  special  service  with  the 
Pennsylvania  R.  R.,  that  he  made  the  connection  with  the 
latter  in  1865,  which  was  destined  to  continue  for  the  re- 
mainder of  his  active  life.  The  development  of  the  great 
Pennsylvania  system  during  Mr.  Brown's  connection  there- 
with is  almost  unparalleled  in  the  history  of  railroads.  Mr. 
Brown  retired  in  1906,  after  forty-five  years  of  active  railroad 
work. 

Edwin  T.  Marble,  president  and  treasurer  of  the  Curtis  & 
Marble  Machine  Co..  Worcester,  Mass.,  and  for  nearly  half  a 
century  a  leading  figure  in  the  public  life  of  Worcester,  died 
Sunday,  July  3,  at  his  home  in  that  city,  aged  eighty-two 
years.  Mr.  Marble  was  born  in  Sutton.  His  education  was 
received  in  the  Worcester  County  Manual  Training  School,  now 
known  as  Worcester  Academy.  Entering  the  employ  of  Albert 
Curtis  as  a  machinist  at  eighteen  years  of  age,  he  worked  up 
until,  after  holding  many  responsible  positions  with  other 
companies,  he  entered  into  partnership  with  his  former  em- 
liloyer  under  the  name  of  Curtis  &  Marble  Machine  Co.  He 
saw  the  business  grow  to  be  one  of  Worcester's  most  thriving 
concerns,  and  in  1895  he  became  sole  owner.  Aside  from  his 
business  interests,  he  served  the  city  in  many  ways.  He  was 
at  different  times  representative,  state  senator,  alderman,  mem- 
ber of  the  common  council,  school  committeeman,  besides  be- 
ing associated  with  many  banking  institutions  and  civic  or- 
ganizations. 

*     *     * 

COMING  EVENTS 

.\iigust  16-lS. — .Vnnuol  convontion  of  the  IntPi-national  Railway  Mas- 
ter Blacksmiths'  Association,  Detroit,  Mich.  A.  L.  Woodwortb,  secre- 
tary, Lima,  Ohio. 

August  16-19. — .Annual  con%pntion  of  Traveline  Engineers'  Associa- 
tion. Clifton  Hotel,  Niagaia  Falls.  Canada.  Subjects  to  be  discussed 
are  :  "Fuel  Economy."  ".Superheating,"  "Education  of  Firemen."  "De- 
velopment of  Air  Brake  Equipment."  "Locomotive  Lubrication,"  and 
"New  Valve  Gears,"  W.  A.  Thompson,  secretary,  N.  Y.  C.  Car  Shops, 
East  Buffalo,  New  York. 

.\ugHst  19-23. — Exhibition  of  nut.  bolt  and  forging  machinery  at 
Tiffin,  Ohio,  by  the  National  Machinery  Co.  A  special  excursion  tiain 
will  t,e  run  from  Detroit  for  the  conveyance  to  the  works  of  the  master 
blacksmiths  in  attendance  to  the  annual  convention  of  the  Interna- 
tional Railway  Master  Blacksmiths'  .\ssociation. 

October  10-14. — .Annual  convention  of  the  American  Street  and 
Interurhan  Railway  .Association.  .Atlantic  City,  N.  .1.  H.  C.  I)(inecker, 
secretary  and  treasurer,  29  West  39th  St.,  New  Y'ork. 
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Their  measurements  are  standard— a  reputation 
earned  because  of  the  accuracy  of  their  workmanship 

B.  ®  S.  Micrometer  Calipers 


LIGHT   DESIGN 


i-«  .a»o 
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1    U    ftOO 

3-1     7,^0 

7-a  »7b 
le  ih«. 
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3    .1870 
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These  micrometers  are  intended  for  ordinary 
work  around  the  machine  shop  or  tool  room. 

They  are  made  with  the  aid  of  special  ma- 
chines in  charge  of  expert  workmen  and  when 
they  leave  our  shops  are  guaranteed  accurate. 
Every  means  is  provided  for  keeping  them  ac- 
curate after  they  are  in  use,  all  of  the  bearing  parts  and  measuring  surfaces 
being  hardened  to  prevent  wear  and,  in  addition,  means  are  provided  to  com- 
pensate for  wear. 

The  micrometers  are  provided  with  clamp  rings  to  firmly  hold  the  spindle 
and  preserve  the  setting.    Ratchet  stops  can  be  furnished  when  desired. 


HEAVY  DESIGN 

The  micrometers  of  heavy 
design  are  distinctively  new 
and  are  intended  for  use 
wherever  an  accurate  instru- 
ment is  desired  for  constant 
and  severe  usage.  They  are 
particularly  recommended  for 
grinding  rooms  where  an  in- 
strument is  exposed  to  water, 
grit  and  the  necessity  of  tak- 
ing frequent  measurements 
with  the  clamp  ring  set. 

The  frame  is  of  heavy  I 
section  and  the  spindle  and 
threaded  portion  are  of  larger 
diameter  than  usual.  These 
features  permit  of  greater 
stiffness  and  longer  life. 


Write  us  for  further  particulars  and  prices. 

Brow^n    (Si    SHarpe    Mfg.    Co 

Providence,  R.  I.,  U.  S.  A. 
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NEW  BOOKS  AND  PAMPHLETS 

National  Mbtal  Trades   Association   Peoceedings.      12th   Axxcal 
CONVBNTioN,  New  Yoek,  April  13-14.     Published  by  the  Associa- 
tion.    Robert  Wuest,   Commissioner,   605   New   England   Building, 
Cleveland,  Ohio. 
The  proceedings  include  the  following  technical  papers :     "The  Fitch- 
burg  Plan  of  Industrial  Education."  by  W.  B.  Hunter;  "Growth  of  the 
Cooperative    Systoni,"    by    Professor    Merman    Schneider ;    "A    Plea    for 
Continuation   Schools,"  by  Dr.   Frank  B.   Dyer ;  "The  Compensation  of 
Workmen,"   by   H.    L.   Gantt ;    "Cincinnati's  Continuation    Schools,"   by 
J.   Howard    Renshaw ;   "Employers   Liability   Insurance,"    by   Miles  M. 
Dawson  ;    "Modern    Methods   of    Shop   Management,"    by    Frederick    A. 
Waldron  ;  "Labor  Bureaus,"  by  Joseph  A.  Holland  ;  "Industrial  Educa- 
tion," by  Prof.   Dexter  S.  Kimball.     The  proceedings  will   be  found  of 
much  interest  by  all  concerned  with  the  problems  of  industrial  educa- 
tion. 

WoKK,  Wages  and  Profits.  By  H.  L.  Gantt.  194  pages,  4%  x  IVi 
inches.  Published  by  the  Engineering  Magazine,  New  York. 
I'rice  $2. 
This  work  is  a  re-issue  in  book  form  of  a  series  of  articles,  "Com- 
pensation of  Workmen  and  Efficiency  of  Operation,"  published  in  the 
Engineering  Magazine,  to  which  have  been  added  three  of  Mr.  Gantt's 
most  important  preceding  contributions,  revised  and  brought  up  to 
date.  The  work,  as  a  whole,  is  a  complete  statement  of  Mr.  Gantt's 
ideas  on  methods  of  works  management  and  compensating  workmen. 
The  contents  by  chapters  are  :  The  application  of  scicntiflc  methods 
to  the  labor  problem,  utilization  of  labor,  compensation  of  workmen, 
day  work,  piece  work,  task  work  with  bonus,  training  workmen  in 
habits  of  industry  and  cooperation,  fixing  habits  of  industry,  profits 
and  their  influence  on  the  cost  of  living.  The  work  is  one  that  can 
be  read  with  interest  by  those  not  directly  connected  with  the  prob- 
lems of  manufacture. 

Tests  of  Timber  Beams.  By  Arthur  N.  Talbot.  Bulletin  No.  41.  77 
pages,  6x9  inches.  Published  by  the  University  of  Illinois  Engi- 
neering Experiment  Station,  Urbana,  111. 
The  investigations  were  undertaken  to  obtain  information  on  the 
structural  properties  of  full-sized  timber  beams  such  as  are  used  in 
bridge  practice,  but  of  course,  the  results  are  applicable  to  timbers 
wherever  employed  in  all  forms  for  building  construction.  The  tests 
include  112  full-sized  stringers  and  several  hundred  smaller  test  pieces 
cut  from  large  beams.  The  woods  tested  were  long-leaf  pine,  short- 
leaf  pine  and  Douglas  fir.  The  fiber  stresses  developed  in  beams  not 
shearing  horizontally  is  generally  low,  averaging,  on  untreated  timber 
tested,  from  3690  in  Old  Douglas  fir  to  5300  pounds  per  square  inch 
in  the  long-leaf  pine.  The  results  disclose  the  very  interesting  fact 
that  timbers  having  knots  and  cross  grains  are  generally  less  stiff  than 
clear  timber.  From  this  fact  it  is  obvious  that  when  strong  sticks 
and  defective  sticks  are  placed  side  by  side  in  a  structure,  the  weaker 
stick  usually  takes  less  than  its  share  of  the  load. 

A  Pathfinder — Discovert,  I.nventiox  and  Industry  :  Subject.  Ed- 
ward G.  Acheson.  143  pages,  6x9  inches.  Published  by  the  Press 
Scrap  Book,  209  Broadway,  New  York. 
We  are  indebted  to  the  International  Acheson  Graphite  Co.,  Niagara 
Falls,  N.  Y..  tor  this  beautiful  example  of  bookniaking,  of  which  com- 
pany Dr.  Acheson  is  the  president.  The  world  knows  vaguely  that  Dr. 
Acheson  is  a  renowned  discoverer  and  inventor,  but  few  know  just 
what  remarkable  things  he  has  accomplished.  Originally  written  for 
the  benefit  of  his  family  and  friends,  it  has  been  secured  from  Dr. 
Acheson  and  published  to  give  the  youth  and  young  men  of  the  country 
a  life  story  that  is  an  incentive  to  ambition.  It  records  his  early 
struggles,  his  experience  with  Edison  at  Menio  Park,  travels  in  Europe, 
discovery  and  development  of  carborundum,  graphite,  Egyptianized 
clay,  direct  reduction  of  aluminum  and  silicon,  production  of  siloxicon, 
aquadag  and  oildag.  Dr.  Acheson  has  read  many  important  and  valu- 
able papers  before  scientific  societies  and  has  had  many  honors  con- 
ferred on  him.  The  work  is  one  that  should  interest  all  who  are  at- 
tracted to  advanced  and  original  scientific  work. 

Engineering  Chemistet.  By  Thomas  B.  Stillman.  755  pages,  6x9 
inches,  174  Illustrations.  Published  by  the  Chemical  Publishing 
Co.,  Easton,  Pa.  Price  $0. 
This  work,  which  now  appears  in  the  fourth  edition,  is  a  manual  of 
ffiantitative  chemical  analysis  for  the  use  of  students,  chemists,  and 
engineers.  Much  of  it  has  been  re-written  by  the  author,  who  was 
formerly  professor  of  engineering  chemistry  at  Stevens  Institute  of 
Technology.  It  describes  the  proximate  analysis  of  coal  and  coke, 
analysis  of  limestone.  Iron  ores,  manganese  ores,  blast  furnace  slag, 
copper,  lead  and  zinc,  boiler  waters,  chimney  gases,  etc.  It  also  de- 
scribes the  construction  and  use  of  the  Uehling  gas  compositemeter 
and  Junker's  gas  calorimeter.  A  chapter  is  devoted  to  practical 
photometry.  A  partial  list  of  contents  will  give  an  idea  of  the  scope 
of  the  work :  Manufacture  of  water  gas,  composition  of  natui-al  gas, 
natural  gas  under  steam  hollers,  liquid  fuel,  the  blast  furnace  as  a 
power  plant,  method  of  the  United  States  Steel  Corporation  for  com- 
mercial sampling  of  Iron  ores,  foundry  chemistry,  carbon  compounds 
of  iron,  analysis  of  tin  plate,  analysis  of  clay,  fire  sand,  composition 
of  natural  cement,  the  chemical  and  physical  examination  of  Portland 
cement,  testing  of  brick,  saline  efiloresccnce  of  brick,  asphalt,  soap 
analysis,  examination  of  lubricating  oil,  oils  used  for  illumination, 
paint  analysis,  etc. 

Work-.\ccidents  and  the  Law.  By  Crystal  Eastman,  edited  by  Paul 
Underwood  Kellogg.  345  pages,  0x9  inches.  Illustrated.  Pub- 
lished by  the  Charities  Publication  Committee,  New  York,  under 
the  Russ'ell  Sage  Foundation.  Price  $1.50,  postage  15  cents  extra. 
This  remarkable  and  absorbingly  interesting  work  treats  of  the  in- 
dustrial problem  in  its  relation  to  the  laboring  classes,  without  gloves. 
It  is  a  terrible  indictment  of  conditions  with  some  phase  of  which 
most  of  us  are  familiar,  but  of  which  very  few  realize  the  monstrous 
proportions  in  the  country  as  a  whole.  One  reads  with  pity,  horror 
and  indignation  of  accidents  that  have  crippled  men,  bereaved  wives 
and  parents,  and  thrown  dependent  children  upon  charity  which  could 
have  been  prevented  if  the  simplest  precautions  had  been  observed. 
"Man's  Inhumanity  to  man  makes  countless  thousands  mourn"  takes 
on  a  new  significance  after  having  read  the  chapters  on  the  railroaders 
and  steel  workers.  On  the  other  hand,  a  large  proportion  of  work- 
accidents  are  the  result  of  individual  carelessness  or  deliberate  dis- 
obedience to  rules.  A  great  deal  of  educational  work  has  to  be  done 
with  employes  to  bring  about  a  general  sense  of  the  need  of  always 
being  careful  In  the  use  of  machinery,  the  piling  and  handling  of  ma- 
terial, etc.  Space  will  not  permit  giving  this  great  work  the  thorough 
review  that  It  merits.  It  should  be  In  the  hands  of  all  manufacturers 
and  others  employing  labor,  especially  in  hazardous  occupations.  It 
treats  of  the  causes  of  work-accidents,  economic  cost  of  work-accidents 
and  employers'  liability.  Those  who  believe  that  every  large  industry 
should  bear  the  burden  of  caring  for  its  employes  killed,  maimed  or 
injured  and  their  families,  will  read  this  book  with  heartfelt  approval 
and  be  moved,  we  hope,  to  promote  the  movement  to  secure  such  state 
legislation  as  shall  be  just  and  equitable  to  all  concerned. 

CATALOGUES   AND    CIRCULARS 

Clinton  Edwards,  27  East  22nd  St.,  New  York.  Bulletin  on  indus- 
trial engineering. 

Brown  Instrcment  Co.,  311  Walnut  St.,  Philadelphia,  Pa.  Circu- 
lar No.  5  of  Brown  thermometers. 


Association  of  Aotomobile  Engineers,  1451  Broadway,  New  York. 
List  of  members  of  the  association. 

Ingersoll-Rand  Co.,  11  Broadway,  New  York.  Bulletin  No.  8108 
on  "Crown"  bench  and  fioor  sand  rammers. 

American  Blower  Co.,  Detroit,  Mich.  Bulletins  Nos.  267  and  273 
on  "Detroit"  steam  traps  and  the  "A  B  C"  heater. 

Hill  Cldtch  Co.,  Cleveland,  Ohio.  Catalogue  No.  8  on  friction 
clutches  for  general  power  transmission  purposes. 

Spragdb  Electric  Co.,  527-531  West  34th  St.,  New  York.  Bulletin 
No.  600  on  single-phase  and  polyphase  induction  motors. 

Hammacher  Schlemmee  &  Co.,  4th  Ave.  and  13th  St.,  New  i'ork. 
Catalogue  400  on  hand  screws  and  clamps  of  all  kinds,  comprising 
practically  everything  in  this  line. 

T.  R.  Almond  Mfg.  Co.,  Ashburnham,  Mass.  Circular  of  Almond 
right-angle  coupling  for  power  transmission,  built  in  four  sizes,  5,  10, 
20  and  40  horsepower,  respectively. 

RocKFORD  Lathe  &  Drill  Co.,  Rockford,  III.  Descriptive  circular 
of  13-inch  floor  drill  having  a  drilling  capacity  up  to  %-inch  hole 
and  to  the  center  of  a  13-inch  circle. 

C.  W.  HoNT  Co.,  West  New  Brighton,  N.  Y.  General  catalogue  102 
of  coal-handling  and  hoisting  machinery,  conveyors,  industrial  rail- 
ways, electric  locomotives,  steam  hoists,  etc. 

Russell  Jennings  Mfg.  Co.,  Port  Chester,  N.  Y.,  has  published  an 
Illustrated  booklet  entitled  :  "How  to  Sharpen  Auger  Bits,  and  How 
to  Care  for  Them."     Copies  will  be  sent  free  on  request. 

Cutlee-Hammee  Mfg.  Co.,  Milwaukee,  Wis.  Bulletin  of  48  pages 
entitled  "Battery  Charging  Rheostats,"  which  illustrates  and  describes 
the  company's  entire  line  of  battery  charging  rheostats. 

Cincinnati  Iron  ,.<c;  Steel  Co.,  Cincinnati,  Ohio.  Booklet  entitled 
"Pointers  on  Machinery."  The  company  carries  a  complete  line  of 
machinery  for  automobile,  carriage,  wagon,  sheet-metal  and  structural 
shops. 

Ingeesoll-Rand  Co.,  11  Broadway,  New  York.  Bulletin  No.  8803 
on  "Imperial'  high-duty  pneumatic' hammers,  comprising  scaling  ham- 
mers, chipping  hammers,  riveting  hammers,  chisel  and  rivet  shanks, 
duplicate  parts,  etc. 

Huther  Bros.  Saw  Mfg.  Co.,  Inc.,  Rochester,  N.  Y.  Catalogue  of 
patent  dado  heads,  milling  saws,  box  board  matcher  cutters,  lock  cor- 
ner cutters,  concave  saws,  saw  fitting  machinery  and  all  kinds  of  spe- 
cial grooving  saws  for  wood  working. 

Miami  Valley  Machine  Tool  Co.,  Dayton,  Ohio.  Descriptive  circu- 
lar of  the  Miami  Valley  No.  1  universal  tool  and  cutter  grinder  having 
a  capacity  of  16  inches  between  centers  and  swing  of  8  inches.  See 
description  in  Machinery,  March,  1910. 

Ingeesoll  Milling  Machine  Co.,  Rockford,  III.  Bulletins  Nos.  18  C 
and  19  C,  illustrating  and  describing  the  design  and  application  of 
fixed  rail  automobile  multiple-spindle  milling  machine  designed  espe- 
cially for  builders  of  automobile  gasoline  motors. 

Fidelity  &  Casualty  Co.,  92  Liberty  St.,  New  Y'ork.  Rules  for  op- 
erating low-pressure  steam  pumps,  and  rules  for  operating  high-pres- 
sure steam  power  boilers.  These  rules  should  he  placed  in  the  hands 
of  engineers  and  firemen  of  steam  plants  generally. 

Richard  Dudgeon,  24-26  Columbia  St.,  New  York.  Booklets  9  and 
11  on  the  Dudgeon  universal  hydraulic  jack,  printed  in  Spanish  and 
French,  respectively.  The  pamphlets  illustrate  the  construction  of  the 
Dudgeon  hydraulic  jacks  and  contain  directions  for  use.  Copies  are 
sent  free  on  request. 

New  Y'ork  Belting  &  Packing  Co.,  91-93  Chambers  St..  N.  Y.  Engi- 
neers' catalogue  showing  high-grade  packings  for  all  conditions  of  serv- 
ice, comprising  piston-rod  packings,  valve-stem  packings,  high-pressure 
steam  packings,  waterproof  packings,  hydraulic  packings,  sheet  pack- 
ings, gaskets,  pump  valves,  pump  diaphragms,  valve  disks,  asbestos 
wicks,  etc. 

Bristol  Co.,  Waterbury,  Conn.  Illustrated  Index  of  Bristol  record- 
ing instruments  for  pressure,  temperature  and  electricity,  and  Bristol 
electric  pyrometers  for  high  temperatures.  This  attractive  pamphlet 
should  interest  all  shop  managers,  central  station  engineers,  and  others 
desiring  accurate  and  reliable  records  of  temperatures,  machine  opera- 
tions, pressures,  etc. 

American  Chambee  of  Commeece,  3  Rue  Scribe,  Paris,  France,  has 
Issued  bulletin  No.  82  on  the  Franco-American  tariff  agreement  which 
contains  a  synopsis  of  the  now  French  tariff  on  American  products. 
Manufacturers,  exporters,  and  others  doing  business  with  France  will 
find  this  synopsis  of  value.  It  is  printed  in  French  and  English,  In 
parallel  columns,  on  opposite  pages. 

International  Engineeeing  Co.,  1779  Broadway,  New  York.  Price 
list  of  Lemoine  springs  for  motor  cars.  The  price  list  Includes  useful 
data  for  engineers  and  designers  such  as  load,  length,  width  and 
camber  for  front,  semi-elliptic  rear  and  three-fourths-elliptic  springs ; 
also  tables  showing  distances  springs  may  be  defiected  without  taking 
permanent  set,  the  material  being  mangano-sllicon,  premiere  qualite 
steel,  qualite  courante  steel,  etc. 

Anderson  Forge  &  Machine  Co.,  Detroit,  Mich.  Folder-  briefly  de- 
scribing the  company's  new  drop  forge  plant  which  occupies  thirteen 
acres  located  on  Jefferson  Ave.  The  folder  illustrates  a  7500-pound 
steam  drop-hammer  that  will  be  Installed.  The  hammer  takes  a  die 
weighing  five  tons,  and  delivers  a  blow  of  12,000,000  foot-pounds.  The 
equipment  of  the  plant  will  be  of  the  most  advanced  type.  Oil  will  be 
used  as  fuel  throughout.  The  plant  is  expected  to  be  ready  for  occu- 
pancy September  1. 

Ingersoll-Rand  Co.,  11  Broadway,  New  Y'ork.  Pamphlet  9001  on 
the  Davis  "Calyx  Diamondless"  core  drill.  One  form  of  the  Davis 
"Calyx"  drill  employs  a  cutter  of  the  hollow  mill  variety,  the  teeth 
being  made  of  steel.  The  cutter  does  not  cut  the  rock,  but  chips  It 
away,  which  is  doubtless  the  secret  of  its  ability  to  stand  up  in  hard 
rock.  Another  form  of  cutter  employs  chilled  shot.  The  advantages 
of  the  "diamondless"  drill,  of  course,  are  lessened  first  cost  and  re- 
duced cost  of  up-keep. 

Aetna  Life  Insurance  Co.,  Hartford,  Conn.  Pamphlet  on  the  care 
and  operation  of  elevators,  published  with  a  view  of  preventing  acci- 
dents. The  purpose  of  the  pamphlet  is  to  call  attention  to  certain 
matters  in  the  care  and  operation  of  elevators  which  should  never  be 
overlooked  or  neglected  if  accidents  are  to  be  prevented.  It  treats  of 
general  considerations  affecting  elevator  installation,  investigation,  the 
attitude  of  the  owner,  agent,  the  engineer,  operator,  passenger,  safety 
of  equipment,  careful  operation,  useful  Information,  elevator  warning 
signs,  etc.     The  pamphlet  will  be  sent  free  to  those  interested. 

Brown  Instrument  Co.,  311  Walnut  St.,  Philadelphia,  Pa.  Cata- 
logue No.  3  containing  48  pages  on  electric  pyrometers.  The  Brown 
pyrometers  are  made  with  nickel-chrome  alloy  couples  for  use  at  tem- 
peratures up  to  2200  degrees  F.  and  for  intermittent  use  up  to  2400 
degrees  F.  For  temperatures  up  to  3000  degrees  F.  they  are  supplied 
with  platinum-rhodium  couples  and  horizontal  indicators.  Electric 
recording  pyrometers  and  methods  of  installing  the  various  parts  of 
pyrometers  in  furnaces,  etc.,  are  shown.  The  catalogue  also  illustrates 
the  Brown  radiation  pvrometers  for  measuring  the  highest  tempera- 
tures.    This  instrument  is  similar   to  a   telescope  with  a   tripod,   th« 
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The  No.  4  Plain  High  Power  Cincinnati  Miller 

direct  connected  to  a  10  H.  P.  variable  speed  motor,  milling  grey  iron  castings. 

The  cutters  are  13)4"  diameter,  high  speed  steel,  run  ISjA  rev.,  taking 
a  cut  }  s"  deep  across  eight  surfaces  having  a  total  width  of  23",  at  a  feed  of 
4"  per  minute.  This  amounts  to  11  ^o  cubic  inches  of  iron  removed  per  minute, 
and  even  this  is  not  the  limit  of  the  capacity  of  the  machine,  but  is  all  that 
the  cutters  will  stand. 

This  sort  of  work  puts  heavy  strains  on  the  table  and  its  feed  mechanism. 

Our  design  of  these  parts  is  based  on  our  long  experience  and  definite 
knowledge  of  the  work  they  have  to  do. 

The  feed  screws  are  very  large  and  have  quick  pitch  threads. 

Torsional  vibration  is  entirely  eliminated  because  the  drive  to  the  screw 
is  always  close  to  the  nut ;  never  through  the  length  of  the  screw. 

The  saddle  has  wide  bearings  and  supports  the  full  width  of  the  table, 
avoiding  overhang. 

These  are  some  of  the  exclusive  Cincinnati  features  which  make  rapid 
production  possible. 

Ask  us  for  Catalog. 

The  Cincinnati  Milling  Machine  Co. 

CINCINNATI,  OHIO,  U.  S.  A. 
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part  corresponding  to   the   eye-piece  In   the   ordinary   telescope   being 
directed  to  the  flame  whose  temperature  is  to  be  measured. 

Association  of  Automobile  Engineers^  1451  Broadway,  New  York, 
has  issued  a  list  of  material  specifications,  published  under  the  dlrec- 
Uon  of  Mr.  Henry  Souther,  metallurgist,  with  complete  instructions 
on  the  method  of  purchasing  inspecting  and  handling  materials  used 
In  motor  car  construction.  The  materials  Include  low-  and  high-carbon 
steel,  carbon  spring  steel,  screw  stoclt  and  high-carbon  nickel  steel, 
chrome-nickel  steel,  chrome  vanadium  steel,  chrome  vanadium  spring 
steel,  silicon  spring  steel,  alloy  steel,  steel  castings,  gray  Iron  cast- 
ings, malleable  iron,  babbitt  metals,  white  brass,  phosphor-bronze 
bearing  metal,  aluminum  alloys  and  automobile  engine  lubricating  oil. 
A  great  deal  of  attention  is  given  to  the  heat  treatment  of  steel.  The 
work  will  be  Issued  only  to  the  members  of  the  society. 

TRADE   NOTES 

Gilbert  &  Barker  Mfg.  Co.,  Springfield.  Mass.,  manufacturer  of  gas 
machines,  and  gas  and  oil  furnaces,  is  building  an  addition  to  its  fac- 
tory. 


Wagner  Electric  Mfg.  Co.,  St.  Louis.  Mo.,  has  changed  the  loca- 
tion of  its  Denver  office  from  the  Ideal  Building  to  the  Gas  and  Elec- 
tric Building. 

Burroughs  .-Vdding  Machine  Co.,  Detroit.  Mich.,  Is  building  a  four- 
story  concrete-fenestra  building  that  will  add  80,000  square  feet  to  Its 
floor  space. 

Winklet  Co.,  Detroit,  Mich.,  has  more  than  doubled  its  capacity  by 
the  building  of  a  large  one-story  concrete  and  steel  addition  In  which 
the  installation  of  machinery  has  been  practically  completed. 

Union  Machine  Co.,  Inc.,  1C4  University  Ave.,  St.  Paul,  Minn.,  has 
been  appointed  general  manufacturing  and  selling  agent  for  the  pro- 
ducts of  the  Plunger  Plastic  Packing  Co.,  Inc.,  St.  Paul,  Minn. 

Brightwood  Motor  Mfg.  Co.,  Springfield,  Mass.,  has  bought  the 
plant  and  equipment  of  the  Bailey  Automobile  Co.,  and  is  adding  con- 
siderable machinery  for  the  manufacture  of  a  new  line  of  automo- 
biles. 

C.  W.  Hunt  Co.,  West  New  Brighton,  New  York,  has  made  arrange- 
ments with  the  San  Francisco  Bridge  Co.,  San  Francisco,  Cal.,  to 
handle  the  company's  Pacific  coast  business  in  coal  handling,  convey- 
ing, and  hoisting  machinery. 

Miami  Valley  Machine  Tool  Co.,  Dayton,  Ohio,  has  recently  com- 
pleted an  addition  to  its  building,  greatly  increasing  its  floor  space, 
for  assembling  purposes.  The  addition  will  enable  the  company  to 
considerably  increase  its  output  of  engine  lathes,  universal  cutter  and 
plain  tool  grinders  and  drills. 

Lapointe  Machine  Tool  Co.,  Hudson,  Mass.,  gave  its  employes  their 
first  annual  outing  Saturday,  June  25,  at  Treaty  Elm  Grov.>.  Stow, 
Mass.  About  150  attended.  Sports  were  provided  and  prizes  given  to 
the  successful  competitors.  Music  was  furnished  by  the  Hudson  Itand. 
The  event  was  a  great  success. 

Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  1..  aunouncis  that  its 
works  will  be  closed  from  August  5  to  22  for  the  annual  vacation. 
During  that  period  the  offices  will  be  opened  as  usual  and  orders  for 
machine  tools,  machinists'  tools  and  measuring  tools  will  receive  atten- 
tion as  at  other  periods  of  the  year. 

Invincible  Electric  Bank  Protection  Co.,  Munroe,  Wis.,  manu- 
facturer of  double  steel  electrified  vaults,  linings  and  complete  electric 
alarm  systems,  has  added  to  its  output  a  line  of  improved  safe-deposit 
boxes,  filing  cases,  roller  shelving,  omnibuses,  desks,  tables,  etc.  The 
capacity  of  the  company  has  been  more  than  doubled  during  the  last 
three  months. 

BAisn  Machine  Tool  Co.,  200  Wason  .\ve.,  Springfield,  Mass.,  has 
begun  the  publication  of  a  -house-organ  entitled  The  Driller.  The 
second  number  is  attractively  printed  iy  black  and  red  and,  besides 
the  advertising  and  argument  for  the  Baush  multiple-spindle  drill,  con- 
tains interesting  shop  notes  and  miscillany.  It  will  be  sent  on  request 
to  those  interested. 

Cincinnati  Planer  Co.,  Cincinnati,  Ohio,  reports  an  improvement 
in  foreign  business  during  the  month  of  June.  The  company  booked 
orders  for  planers  from  Siberia,  Germany,  Holland,  Italy,  Mexico, 
Cuba,  South  America  and  Canada.  It  also  booked  some  large  orders 
from  prominent  concerns  in  the  United  States,  and  the  prospects  foj- 
a  bi,g  year's  business  are  good. 

Hanta.m  Anti-Friction  Co.,  Bantam,  Conn.,  through  its  president. 
Mr.  W.  S.  Rogers,  who  is  spending  the  summer  in  Europe,  has  secured 
sole  representation  in  .\merica  for  the  well-known  steel  balls  made  by 
Heller  Bros.,  Marientbal.  Germany,  and  DKF  ball  bearings  made  in 
Leipsig.  It  is  the  intention  of  the  company  to  open  branch  offices  in 
Philadelphia  and  Detroit  in  the  Autumn. 

St.  Louis  Steel  Foundry,  St.  Louis.  Mo.,  owned  and  operated  liy 
Curtis  &  Co.  Mfg.  Co.,  has  increased  its  capacity  about  100  per  cent 
as  a  result  of  the  success  the  company  has  made  in  the  manufacture 
of  manganese  steel  crossings,  frogs,  switches,  etc.,  for  steam  and  elec- 
tric roads,  and  miscellaneous  manganese  steel  castings.  The  addition 
has  been  completed  and  additional  crane  and  grinding  equipment  has 
been  Installed. 

T.  n.  Almond  Mfg.  Co.,  Ashburnham,  Mass.,  is  distributing  copies 
of  tests  recently  made  at  the  Orswell  Jlills,  Fitcbburg.  Mass.,  showing 
the  horsepower  required  to  drive  spinning  mules.  The  tests  demon- 
strate the  desirability  of  using  flywheels  of  about  30  inches  diameter, 
weighing  about  GOO  pounds,  to  reduce  the  power  fluctuations,  aud  it  is 
expected  that  a  No.  3  Almond  right-angle  transmission  will  drive  two 
mules  satisfactorily. 

Electric  Welding  Products  Co.,  Cleveland,  Ohio,  has  moved  into 
its  new  factory  addition  94  x  100  feet,  three  stories  high.  New  ma- 
chinery has  been  installed  and  offices  have  been  fitted  out  on  the  sec- 
ond floor  of  the  new  building.  The  number  of  men  now  employed  is 
about  350.  The  company  solicits  business  particularly  from  automo- 
bile and  parts  manufacturers,  manufacturers  of  machinery,  electric 
apparatus,  and  stationary  engines. 

International  Acheson  Graphite  Co.,  Niagara  Falls,  N.  Y..  will 
erect  a  large  addition  to  its  works  on  the  lands  of  the  Niagara  Falls 
Power  Co.  in  that  city.  The  addition  will  be  a  furnace  room  having  a 
capacity  for  ten  or  twelve  new  furnaces.  The  building  will  be  of  l)rick 
and  steel  construction.  The  additional  furnaces  will  largely  increase 
the  output  of  graphite  which  is  used  in  the  manufacture  of  electrodes, 
paint  pigment,  lead  pencils,  clectroplaters.  molding  and  polishing  leads, 
lubricants,  etc. 

Acheson  Oildaq  Co.,  Niagara  Falls,  N.  Y.,  has  purchased  a  factory 
site  of  thirty  acres  at  Port  Huron,  Mich.,  where  it  will  erect  a  build- 
ing for  the  manufacture  of  oildag.  The  price  of  oildag  has  hern  re- 
duced to  approximately  60  per  cent  of  that  recentl.v  quoted,  which 
brings  it  down  to  a  price,  when  bought  in  quantities,  considerably  less 
per  gallon  than  that  of  the  oil  with  which  it  is  mixed.  It  is  claimed 
that  the  presence  of  deflocculated  graphite  in  the  oil  makes  each  gal- 
lon equal  to  from  two  to  four  gallons  of  plain  oil. 

Wagner  Electric  Mfg.  Co.,  St.  Louis,  Mo.,  has  removed  its  Charlotte, 
N.  C,  office  to  the  Woodward  Building,  Birmingham,  Ala.,  where  It 
win  be  in  charge  of  Mr.  J.  F.  Jones.  The  Birmingham  office  will 
serve  that  part  of  Tennessee  east  of  the  Tennessee  River  and  all  of  the 
states  of  Mississippi,  Alabama,  Georgia  and  Florida.  North  and  South 
Carolina,  which  have  hitherto  been  handled  from  the  Charlotte  office, 
will  now  be  served  by  the  Philadelphia  office,  which  is  located  in  the 
Real  Estate  Trust  Building,  in  charge  of  Mr.  John  Mustard. 

Wagner  Electric  Mfg.  Co.,  St.  Louis,  Mo.,  has  opened  an  office  In 
the  Woodward  Building.  Birmingham,  Ala.,  which  will  be  in  charge  of 
Mr.  J.  F.  Jones.  Mr.  Jones,  who  is  a  Southerner,  graduated  from  the 
.\labama  Polytechnic  Institute  in  1901,  when  he  entered  the  employ 
of  the  General  Electric  Co.,  working  in  its  testing  department,  inspec- 
tion department  and  finally  becoming  transformer  salesman.  In  1905 
be  became  transformer  sales  engineer  for  the  Fort  Wayne  Electric 
Works,  and  in  19o9  joined  the  home  office  force  of  the  Wagner  Electric 
Mfg.  Co. 

Taft-Peirce  Mfg.  Co.,  Woonsocket,  Mass.,  has  opened  an  office  at 
1311  Majestic  Building,  Detroit,  Mich.,  where  competent  mechanics 
will  be  located  for  the  express  purpose  of  looking  after  the  company's 
interests  in  the  Middle  West.  The  increasing  demand  for  prompt  and 
bigh-grade   service  In   the  designing  and   construction   of  special    tools 
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is  that  it 

CONSTANTLY  IMPROVES 

We  believe  that  "Give  to  the  world  the  best  you 
have  and  the  best  shall  come  to  you",  and  we 
are  ALWAYS  WORKING  ALONG  THAT  LINE. 

LUCAS  MACHINE  TOOL  COMPANY 

CLEVELAND,  OHIO,   U.  S.  A. 

Foreign  agents:  C.  W.  Burton,  Griffiths  &  Co.,  London.  Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Paris,  Milan,  Bilb.io,  Bar- 
celona. Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg,  Copenhagen,  Budapest.  Overall,  McCray,  Ltd.,  Sydney, 
Australia.    Andrews  &  George,  Yokohama,  Japan. 
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Buch  as  Jigs,  fixtures,  gages,  etc.,  has  required  the  Western  office.  The 
company  now  has,  in  its  Woonsocliet  plant,  one  of  the  most  completely 
equipped  tool-rooms  in  the  country,  with  ample  facilities  for  at  least 
250  workmen. 

Joseph  T.  Ryerson  &  Son,  Chicago,  III.,  have  removed  their  New 
Torls  office  to  the  seventh  floor  of  the  Hudson  Terminal  Building.  The 
office  will  be  maintained  in  connection  with  the  machinery  display 
rooms  and  warehouses  immediately  adjacent  to  the  .Jersey  City  termi- 
nal of  the  Hudson-Manhattan  tunnel.  A  complete  stock  of  boiler, 
structural  and  machine  shop  fittings  and  specialties,  Morison  corru- 
gated furnaces,  Glyco  bearings,  tool  steel,  metal-working  specialties 
and  shop  supplies  and  equipment  will  be  carried.  The  shipping  facili- 
ties are  unexcelled. 

B.  F.  Stdetevant  Co.,  Hyde  Park,  Mass.,  manufacturer  of  fans, 
blowers,  fuel  economizers,  and  mechanical  draft  apparatus,  held  a 
salesman  convention  June  15-18.  The  company's  branch  office  man- 
agers and  principal  salesmen  from  all  over  the  country  assembled  at 
the  works  and  general  office  of  the  company  at  Hyde  Park,  and  spent 
four  busy  days  in  going  over  general  business.  The  evenings  were  en- 
livened by  banquets  and  other  social  features.  The  last  day  of  the 
convention  closed  with  a  delightful  sail  down  the  harbor  and  an  after- 
noon and  evening  at  the  Cohasset  homo  of  Mr.  E.  N.  Poss,  treasurer 
of  the  company. 

Keuffel  &  EssER  Co.,  Hoboken,  N.  J.,  manufacturer  of  drawing  ma- 
terials and  engineering  supplies,  celebrated  the  forty-third  anniversary 
of  the  founding  of  the  house  Tuesday  evening,  July  19,  by  a  banquet 
to  its  employes  at  Grand  View  P.nrk,  Jersey  City  Heights,  N.  J.  In- 
terest was  added  by  the  fact  that  foui  employes  this  year  complete 
their  twenty-fifth  year  of  service  with  the  lompany,  Approi)riate 
gifts  were  presented  to  them  by  the  company  and  some  very  handsome 
testimonials  were  given  them  by  their  fellow  workmen.  Twelve 
employes,  who  have  completed  a  quarter  of  a  century  of  service  with 
the  company,  occupied  places  of  honor  with  the  officers.  The  evening 
proved  to  be  so  great  a  success  in  cementing  the  interest  of  all  con- 
cerned that  the  banquet  no  doubt  will  be  made  an  annual  Institution. 

Agnew  Electric  Welding  Co.,  868  Military  Ave.,  Detroit.  Mich., 
has  issued  a  statement  regarding  its  activities  and  business  control. 
The  control  and  management  of  the  company  recently  changed  hands. 
A.  party  of  Cleveland  men,  active  in  the  management  of  the  Electric 
Welding  Products  Co.,  Cleveland,  Ohio,  has  bought  out  the  Agnew  in- 
terests. The  officers  of  the  company  are  :  C.  E.  Thompson,  president ; 
J.  A.  Krider,  vice-president ;  R.  K.  Loofburrow,  secretary  and  treas- 
urer. The  company  will  immediately  add  to  its  facilities,  and  expects 
to  move  from  868  Military  Ave.  to  a  bett'n-  location  in  Detroit.  Ap- 
plication has  been  made  to  change  the  name  of  the  company  to  the 
Michigan  Electric  Welding  Co.  The  company  makes  a  specialty  of 
welding  automobile  work  such  as  the  forging  of  rod  yoke  ends  assem- 
blings complete,  drag  links,  fore-and-aft  connections,  propeller  shafts, 
and  in  short  the  welding  of  any  sort  of  forgings  and  parts  that  can 
be  successfully  welded  to  rods,  shafts,  tubes,  etc. 

MISCELLANEOUS 

Advertiseineiits  in  this  column,  25  cents  a  line,  ten  Tvords  to  a  line. 
Th©  money  should  be  sent  vrith  the  order.  Ans^vers  addressed  to  otir 
c&re  ^oll  be  forwarded.  Original  letters  of  recommendation  should  not 
be  enclosed  to  unknowoi  correspondents. 

AGENTS  IN  EVERY  SHOP  WANTED  to  sell  my  sliding  Calipers. 
Liberal  commission.     ERNST  G.  SMITH,   Columbia,   Pa.    ' 

AGENTS  wanted  in  every  works  in  Great  Britain  where  draftsmen, 
machinists  and  tool-makers  are  employed,  to  represent  Machinery 
and  take  orders  for  Machinery's  remarkably  successful  Reference 
Books.  Special  offers  in  force  in  Great  Britain  for  a  limited  time 
only,  give  a  choice  of  60  Reference  Books  sold  at  a  shilling  per  copv, 
and  a  subscription  for  Machinery,  cash  or  credit.  No  charge  is 
made  for  credit.  We  supply  sample  copies  and  advertising  matter 
describing  the  books  in  detail  for  distribution  in  Engineering  Works. 
Write  us  for  full  information.  \VM.  DAWSON  &  SONS,  LTD.,  Can- 
non House,   Bream's  BIdgs.,  London,  E.  C. 

A  WELL  EQUIPPED  MACHINE  SHOP  within  thirty  (30)  miles  from 
New  York  solicits  orders  for  all  kinds  of  machine  work.  Send  In- 
quiries :  THE  BRUNSWICK  REFRIGERATING  CO..  New  Bruns- 
wick. N.  J, 

DRAFTSMEN  AND  MACHINISTS.— American  and  foreign  patents  se- 
cured promptly  ;  reliable  researches  made  on  patentability  or  valid- 
ity :  twenty  years  practice  :  registered  ;  responsible  references.  ED- 
WIN GUTHRIE,  Corcoran  Building,  Washington,   D.   C. 

DRAWINGS,  TRACINGS.  ETC..  MADE.— Prices  reasonable.  Box 
1302,  Orange,  Mass. 

EXPERT  MECHANIC  wishes  position  as  General  Foreman  in  Grinding 
and  Polishing  department  after  August  15th.  Is  up-to-date,  pos- 
sesses good  executive  ability  and  has  had  wide  experience  in  handling 
help.  Experienced  on  gun  work  and  general  hardware  of  all  kinds. 
Good  systematizer,  and  can  turn  out  high  grade  work  at  minimum 
cost.  Excellent  references.  Address  box  307,  care  Machinery,  49 
Lafayette  St.,  New  York. 

FORMULAS  AND  TABLES  FOR  SHOP  AND  DRAFTING  ROOM  is 
No.  35  in  Machinery's  Reference  Series,  and  for  practical  use  in 
mechanical  work  is  undoubtedly  the  most  widely  technical  useful 
book  published  in  years.  Send  for  free  pamphlet  with  new  offers. 
Address  Machinery,  JO  Lafayette  St.,  New  Y'ork. 

FOR  SALE. — 2  Gridley  Single  Spindle  Automatics  ;  1  Woods  No.  188 
Automatic  Cutting-ofC  Saw.  SULLIVAN  MCHY.  CO..  Claremont, 
N.    H. 

FOR  SALE. — One  Warner  &  bwasey  2-spindle  Valve  Milling  Ma- 
chine with  stem  squaring  attachment,  used  about  thirtv  days, 
SWEET  &  DOYLE  FOUNDRY  &  MACHINE  CO.,  Green  Island,  N.  Y. 

FOR  LEASE — A  FOUNDRY  thoroughly  equipped  for  general  ma- 
chinery, soil  pipe,  iron  and  bronze  work.  Complete  with  manv 
patterns,  flasks,  two  cupolas  and  motors,  brass  furnaces,  etc.  Located 
on  the  railroad  tracks  in  one  of  the  best  industrial  cities  of  the 
Southeast.  Lease  $2000.00  per  year.  A  splendid  opportunity  for 
the  right  man.  Address  box  300,  care  Machinery,  49  Lafayette 
St.,  New  York. 

GENERAL  SUPERINTENDENT  will  be  open  for  position  by  the  mid- 
dle of  August.  Large  experience  designing  and  building  gas  engines. 
Address  Box  294,  care  Machinery,  49  Lafayette  St.,  New  York. 

ITALY.— WANTED  AGENCY  of  large  American  firm  that  wishes  to 
begin  or  develop  Important  business  in  Italy.  Good  occasion  Uni- 
versal Exhibition  Turin  1911  (Office  41  Union  Square.  Room  1014, 
New  York).  BERNOULLI  &  CABIBI,  Turin.  House  founded  1878. 
First-class  references  In  United   States. 

MACHINISTS  WANTED. — Men  experienced  at  assembling  the  mechan- 
ism of  crane  bridges.     Address  box  183,  Detroit,  Mich. 


MACHINE  TOOLS,  AUTOMATIC  MACHINERY,  special  machinery 
and  devices  designed  and  detailed.  Inventions  and  new  ideas  devel- 
oped.     S.  C.  CARPENTER,  Plainville,  Conn. 

OILSTONE  HOLDER  mailed  for  25c.  Shop  agents  wanted.  F.  J. 
BADGE,  280  Taaffe  Place,  Brooklyn,  N.  Y. 

PATENTS. — H.  W.  T.  Jenner.  patent  attorney  and  mechanical  expert, 
608  F  St.,  Washington,  D.  C.  Established  1883.  I  make  a  free  ex- 
amination and  report  if  a  patent  can  be  had  and  the  exact  cost. 
Send  for  full  information.     Trade-marks  registered. 

SITUATION  OPEN  in  Middle  West  to  draftsman  experienced  in 
threshing  machinery.  Address  box  321,  care  Machinery.  49  Lafay- 
ette St.,  New  York. 

THE  LESSEE,  a  machinist,  of  a  Foundry  and  Machine  .Shop,  wants 
partner  to  Join  him  in  buying  the  plant.  Growing  business  and 
good  opportunity.  Mechanic  or  capable  business  manager  preferred. 
Address  J.  C.  KOEHLER,  Baker  City,  Oregon. 

WANTED. — Agents,  machinists,  tool  makers,  draftsmen,  attention ! 
New  and  revised  edition  Saunders'  "Handy  Book  of  Practical  Me- 
chanics" now  ready.  Machinists  say  "Can't  get  along  without  it." 
Best  in  the  land.  Shop  kinks,  secrets  from  note  books,  rules,  form- 
ulas, most  complete  reference  tables,  tough  problems  figured  by  sim- 
ple arithmetic.  Valuable  Information  condensed  in  pocket  size. 
Price  postpaid  $1.00,  cloth  ;  .$1.25  leather  with  flap.  Agents  make 
big  profits.  Send  for  list  of  books.  E.  H.  SAUNDERS,  216  Pur- 
chase St.,  Boston,  Mass. 

WANTED — At  once,  a  Mechanical  Draftsman  for  detail  work  on 
cranes  and  electrical  machinery.  State  salary  and  experience. 
SPRAGUE  ELECTRIC  CO.,  Bloomfleld,  N.  J. 

WANTED — FOREMAN  for  die  tool-room.  Must  be  expert  on  dies  for 
general  line  of  sheet  metal  work.  THE  TOLEDO  MACHINE  AND 
TOOL  CO.,   Toledo,   O. 

WANTED. — SALESMEN  to  handle  on  a  generous  commission  basis 
a  well  advertised  and  quick-selling  line  of  lathe  tools.  Commis- 
sions given  on  all  orders  received  from  prescribed  territory.  Send 
references  with  reply.  Address  R.  T.,  care  Machinery,  49  Lafay- 
ette St.,  New  York. 

WANTED— SUPERINTENDENT-FOREMAN  for  machine  shop.  Ex- 
perienced in  heavy  duty,  commercial  and  gasoline  engines.  Must 
be  good  executive  and  able  to  produce  results.  Give  full  particu- 
lars. Address  Box  298,  care  Machinery.  49  Lafavette  St..  New 
York. 

WANTED — SHOP  MANAGER  for  fabricating  shop,  handling  about 
25,000  tons  of  bars  per  annum.  Technical  graduate  preferred. 
High-grade  position.  Only  experienced  men  need  apply.  CORRU- 
GATED BAR  CO.,  Nafl  Bank  of  Commerce  BIdg..  St.  Louis,  Mo. 

WE  ARE  INCREASING  OUR  FORCE  and  Invite  appUcations  from 
machine  hands  of  all  kinds,  including  men  who  can  turn  multiple 
throw  cranks,  bench  hands,  erectors,  metal  polishers,  and  Jones  & 
Lamson  turret  lathe  hands.  Shop  located  near  Philadelphia  and 
building  marine  gas  engines.  No  labor  troubles.  Give  experience 
in  detail.  Address  box  293,  care  Machinery,  49  Lafayette  St., 
New  York. 

WANTED— FIRST-CLASS  MACHINISTS,  steady  work,  good  wages. 
nine  hours.  Write,  giving  reference,  to  UNITED  METAL  TRADES 
ASSOCIATION,  222  Commercial  Club  BIdg.,  Portland,  Ore. 

WANTED— POSITION  AS  ASSISTANT  SUPERINTENDENT  or  Fore- 
man by  a  mechanic  with  sixteen  years'  general  all-around  machine 
shop  and  tool-room  experience  in  first-class  machine  tool-building 
plants.  Now  in  responsible  position.  Able  to  design  Jigs  and  fix- 
tures. Possesses  executive  ability  and  can  produce  results :  good 
habits ;  age  thirty-six.  Address  box  301,  care  Machinery,  49  Lafay- 
ette St.,  New   York. 

WANTED  IN  AUGUST.— A  strictly  high-grade  Executive  Factory 
Manager  who  is  now  commanding  at  least  $5000  per  year ;  not 
over  forty  years  of  age.  Give  full  details  as  to  experience,  and 
references.  Salary  secondary  consideration.  Address  box  303,  care 
Machinery,  49  Lafayette  St.,  New  York. 

WANTED. — Thoroughly  experienced  Time-operation  and  Machine- 
study  man.  Give  fully  experience  and  references.  Highest  salary 
paid  for  right  man.     Address  box  304,  care  Machinery,  49  Lafa.v- 

ette  St.,  New  York. 

WANTED — MACHINE  SHOP  FOREMAN  accustomed  to  machine  tool 
manufacture  on  economical  lines  and  designer  of  Jigs  for  same. 
State  age,  experience  and  salary.  Correspondence  confidential.  Ad- 
dress box  306,  care  Machinery,  49  Lafayette  St.,  New  York. 

W.ANTED — INSTRUMENT  MAKERS  accustomed  to  Precision  work 
on  Surveying  Instruments  and  other  high  grade  apparatus.  Only 
those  need  apply  who  are  confident  of  their  ability  to  do  such 
work.  Attractive  and  steady  positions  to  industrious  men  of  good 
habits.  In  applying  state  age,  nationality,  where  employed  for  the 
past  three  years,  also  salary  received.  Give  reference  and  salary 
expected.  All  correspondence  will  be  held  strictly  confldenttal. 
BAUSCH  &  LOMB  OPTICAL  CO.,  Rochester,  N.  Y. 

WANTED— POSITION  AS  FOREMAN  by  a  practical  mechanic  with 
executive  ability,  well  up  in  modern  machine  shop  and  tool  room 
practice,  with  twenty-two  years'  experience,  now  holding  similar 
position.  Good  reference,  location  immaterial.  Address  box  305. 
care  Machinery,  49  Lafayette  St.,  New  York. 

WANTED— POSITION  AS  ASSISTANT  SUPERINTENDENT  or  Gen- 
eral Foreman  by  dependable  man  with  12  years'  experience.  Tool 
and  model  work  for  kerosene  burners  and  stoves.  Practical  drafts- 
man. Address  BRISTOL,  care  Machinery,  49  Lafayette  St..  New 
York. 

WANTED — First-class  automobile  draftsman  with  some  executive  abil- 
ity, capable  of  directing  12  or  13  men.  Address  box  309,  care  Ma- 
chinery, 49  Lafayette  St.,  New  York. 

WANTED — BLACKSMITH  FOREMAN  in  Chicago.  Must  be  expert 
at  dies  for  Forging  Machines,  Bulldozers  and  Steam  Drops.  Address 
box  308,  care  Machinery,  49  Lafayette  St.,  New  York. 

WANTED — A  first-class  mechanical  draftsman  on  details  and  layouts. 
A  good  opportunity  for  a  bright,  energetic  man.  Must  be  quick  and 
accurate.  Give  age,  reference,  experience,  and  rate  expected.  Ad- 
dress box  1021,  Bridgeport,  Conn. 

WANTED — By  a  manufacturing  concern  in  Ohio,  building  general  ma- 
chinery, a  foreman  for  milling  and  gear-cutting  department.  Also  an 
expert  tool-maker.  Give  age,  experience  and  salary  wanted.  Reply, 
N-1,  care  Machinery,  49   Lafayette   St.,  New  York. 

WANTED — DRAFTSMAN,  experienced  in  sheet  nirtal  and  automobile 
frame  tool  designing,  (.'hance  for  advancement.  DETROIT 
PRESSED  STEEL  CO.,  1800  Mt.  Elliott  Ave.,  Detroit,  Mich. 
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IT  ISN'T  TRUE 


that  the  man  arovind  the  corner  carries  all 
the  tools  you  need,  but  it's  more  than  like- 
ly true  that  you  haven't  given  the  tool 
question  much  attention. 


IN  THIS  1.200-PAGE  CATALOG  WE  PRESENT 

35  pages  of  Files 

52  pages  of  Sa^vs 

27  pag'es  of  Clamps 

54  pag'es  of  Reamers 

50  pages  of  Drills,  etc. 

30  varieties  of  ScreAvdrivers 

95  pages  of  Machinists'  Tools 

45  varieties  and  32  pages  of  'Wrenches 

Etc.,  etc. 

Just  glance  through  your  copy  or  pass  it  out  to  your  men  and  let  it  be  kno-wrn 
that  a  Club  Order  can   be  sent  in  and  we  can   ship   with  your  other   goods. 

£.quip   your  men   "tvitH   up-to-date   tools 
and    they   Mrill    ^ive    you    better  results. 


HAVE 
YOU  A 
COPY 


IF  NOT,  ASK  FOR  CATALOG  No.  2815. 


HAMMACHER,  SCHLEMMER  (Si  CO. 

Hardware,  Tools   and   Supplies 
4th  Avenue  and  13th  Street  filL^f  YORK,   SINCE  1848 
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More  WorR  per  Horse  Power  can  be  Obtained  from  tbe 

New  Becker 
Vertical  Milling 
Machine 

With  Friction  Feed 

than    irom    any    other 
Miller   on   the    market 

Direct  drive,  power- 
ful feed  mechanism 
and  absolute  free- 
dom from  vibration 
give  this  machine  a 
long-  lead  on  com- 
petitors. There  is  no 
power  wasted  in  a 
complicated  gear 
drive,  the  greater 
part  of  the  work 
being  done  with  the 
direct  open  belt, 
though  for  heavy 
cuts  the  back  gears 
can  be  thrown  in. 


A  special  feature  of 

the   new  Becker   is 

the  Friction  Feed. 

Simple  in  design,  this 

feed  develops  the  greatest  efficiency;    the   power   available   to   drive 

the   feed  always  increases  automatically  with  that  required  to  drive 

the  cutter;    the  greatest  number  of   changes   is   available,    range  is 

wide  and  durability  quite  unparalleled. 

For  general  milling  the  New  Model  A  will  be  found  an  economical  and  rapid 
producer  of  the  best  class  of  work.     Special  circular  mailed  on  reituest. 

The  Becker  Milling'  Machine  Co. 

HYDE  PARK,  MASS.,  U.  S.  A. 

AGENTS-Xiles-Bement-Pond  Co.,  New  York.  ilcDowell,  Stocker  &  Co.,  Chicago.  Selson  Engineering  Co.,  Ltd.,  London.  England. 
Schuchardt  &  Schutte,  Berlin,  Germany;  Vienna,  Austria;  Stockholm,  Sweden;  St.  Petersburg,  Russia;  Copenhagen,  Denmark;  Budapest, 
Hungai-y;  Shanghai,  China;  Tokio,  Japan.  , 
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The  Machines  of  Our  Forefathers 

Served  their  purpose  then,  because  they  were  the  best  and  only  ones  they  had.  The 
manufacturers  of  today  could  not  use  them— neither  can  they  profitably  use  many  other 
so-called  modern  machines  because  they  fail  to  give  them  the  greatest  possible  service 
for  profitable  returns.     Manufacturers  must  produce  results. 

WE  ARE  THE  OLDEST  EXCLUSIVE  BUILDERS  OF  HOT 
METAL     WORKING     MACHINERY     IN     THE     WORLD. 


4sk  the  Man  Using 

AJAX 

FORGING 
MACHINERY 

What  he  is  saving  by  using  them. 
We  are  wilHng  to  let  him  answer. 


And  we  are  ready  to  prove  at  our  risk  that 
Ajax  Machines  will  yield  the  greatest  possible 
net  earnings,  economizing  cost,  time  and 
labor. 

That  is  an  open  challenge  we  give  you  and  every 
builder  of  Forge  Shop  Machinery,  and  we  solicit  your 
accepting  it — in  every  test  we  claim.  Write  us  what 
your  requirements  are,  and  we  will  figure  the  whole 
matter  out  for  you  in  detail  and 
tell  you  in  advance  what  you  can 
save  on  an  AJAX  MA- 
CHINE. Is  that  not  ^:r  ^i 
fair? 


AJAX 


High  Speed 
Stop  Motion 


Bulldozers 


Represent    the   highest   possible   type   of  Bulldozer  of 

Bending  Machine   Perfection.     Besides  supplying   the 

pressing  need  of  Speedier  MacMnery  of  its  class, 

it  greatly  advances  the  Standard  and  Quality  of  the 

work  produced,  on  account  of  its  rapid  operation. 

These  machines  are  built  in  sizes  No.  1  to  No.  7  inclus- 
ive and  operate  at  from 
30  to  60  Strokes  per 
minute.  The  Bed  is 
Steel,  all  Gears  are 
CUT  and  all  principal 
Bearings  are  Phosphor 
Bronze  Bushed. 

WRITE  FOR 
REFERENCE  BOOK. 

The 
Ajax  Mfg.  Co. 

3805  Lakeside  Ave. 
CLEVELAND,  O.,  U.S.A. 
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Universal  (Horizontal)  Boring  Machine 
With  Rapid  Milling  Feeds 


A  Great  Increase  in  Production 

can  be  obtained  on  the  Universal  (Horizontal)  Boring 
Machine,  as  work  may  be  bored,  milled  and  drilled  with 
but  one  setting  of  the  casting.  The  machine  is  equipped 
with  automatic  longitudinal  and  cross  feeds  to  the 
table,  and  a  regular  and  quick  automatic  vertical  feed 
to  the  head. 


Distributors 

Hill,  Clarke  &  Co.,  Inc. 

Boston  Chicago 

Cleveland 
New  Yoric  Philadelphia 


Universal    Boring   Machine    Co. 
Hudson,  Mass. 
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THE   THOMPSON    UNIVERSAL   GRINDING   MACHINE 


With  Stationary  Grinding  Head 


and 


Perfect  Water  Attachment 


Distributors 
HILL,  CLARKE  &  CO.,  Inc. 
Chicago 
Boston 
New  York 
Cleveland 
Philadelphia 


Manufactured  by 

THE   THOMPSON   GRINDER   CO. 

SPRINGFIELD,  OHIO,  U.  S.  A. 
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Foster  Features  that  are  Financial  Factors 

in  the  rapid  production  of  duplicate  machine  parts  and  are  incorporated  in 

Foster  Screw  Machines,  Foster  Turret 
Lathes  and  Foster  Universal 
Set  Over  Turret  Lathes 

are  as  follows: 

Independent  stops  for  each  hole  in  the 
turret. 

Quick  Change  Gears  to  the  power  feed. 

Adjustability  in  all  directions — aHowing 
re-alignment  when  worn  out  of  true, 
and  in  all  Foster  Universal  Machines. 
Independent  stops  to  the  turret  siide — 
an  advantage  not  found  in  any  sfanilar 
machine. 

You  can  save  money,  insure  accuracy  and 
handle  a  wider  range  of  work  with  Foster 
Machines. 

Screw  Machines  have  capacity  from  '4"  to 
A}4" — Turret  Lathes  take  work  from  10"  to 
24"  swing  and  Set  Over  Lathes  16"  to  18" 
swing. 

•  Ask  us  for  estimates  on  your  line  of  work. 

Foster  Machine  Co.,  iioo  Beardsiey  Ave.,  Elkhart,  Ind. 

Americax  Agents— The  H.  A.  St-ocker  Machinerv  Co..  Chicago,  111  C  C.  Wormer  Machinery  Co..  Detroit,  Mich.  Manning,  MaxwcMI  A.- 
Moore. New  York.  Philadelphia,  Pittsburg,  Syracuse,  Buffalo,  Cleveland,  St.  Louis,  Atlanta,  Ga.,  Milwaukee,  Wis  ,  Portland,  Ore.,  Seattle,  Wash., 
Boston,  Mass.,  Chicago. 

Foreign  Agexts— Manning,  Maxwell  &  Moore,  Japan,  China  and  Philippine  Islands.  Schuchardt  &  Schutte,  London,  England.  A.  R. 
Williams  Machinery  Co.,  Toronto,  Ontario.     Williams  &  Wilson,  Montreal. 


Steinle  Full  Swing  Side  Carriage  Turret  Lathe 


Pre-eminently  a  manufacturing  machine  with  every  advantage  for  the  economical  production 
of  duplicate  machine  parts,  it  has  strength,  rigidity,  all  operating  conveniences  and  is  built  for 
the  heaviest  service.  Tools  have  practically  no  overhang.  Tool  post  carriage  is  arranged 
to  run  past  the  chuck.  Both  carriages  are  operated  by  power.  Single  drive.  Thirty  changes 
of  speed  all  under  immediate  control.    We  shall  be  glad  to  send  further  description  on  request. 

STEINLE  TURRET  MACHINE  CO.,   Madison,  AVis. 

SELLING  AGENTS 


Manata^,  Max-wrell  (Xb  Moore,  Inc.,  Ne-vir  YorK. 

Atlanta,  Boston,  Chica^jo,  Cleveland,  Detroit,  Milwaukee,  Philadel- 
phia. Pittsburg,  St.  Louis,  Syracuse,  Seattle.  Portland,  Japan,  Mexico. 


Lrudiv.  I^oew^e  (Sb  Co.,  A.  G.,  Berlin. 

Austria,  Belgium,  Denmark,  France,  Germany,  Holland,  Hungary. 
Italy,  Norway,  Romania,  Russia,  Spain,  Sweden,  Switzerland. 
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THE 
WARNER 

& 

SWASEY 

COMPANY 

CLEVELAND,  OHIO, 

U.  S.  A. 


No.  8  Turret  Screw  Machine.     Swing  20"— Aulomatic  Chuck  Capacity  3^rt"  diameter. 


TURRET 


LATHES 


^  There  is  a  difference  in  Turret  Lathes,  especially  between  the  "Warner  &  Swasey"  and  the 
ordinary  kind. 

^  When  you  are  in  need  of  Turret  Lathes  confer  with  us  before  you  purchase,  as  we  have  incor- 
porated in  our  machines  every  modern  facility  for  rapid,  accurate  and  economical  production. 

^  Then  we  have  25  years'  specialized  experience  and  we  know  what  to  recommend. 

^  Send  us  specimen  of  your  work  whether  brass,  iron  or  steel,  and  we  will  tell  you  what  equip- 
ment is  best  suited  for  your  requirements. 

^  We  have  helped  others  and  can  help  you.    Yours  for  the  asking. 
New  York  Office:  Singer  Bldg.  Detroit  Office:  Ford  Bldg.  Chicago  Office:  Commercial  National  Bank  Bldg. 

F»rtign  ^gmts :  Cbaa.  Churchill  &  Co.,  London,  Birmingham.  Manchester.  Newcastle-on-Tyne  and  Glasgow.     Schuchardt  &  Schutte.  Berlin.  Vienna.  St.  Petei-sburg. 

Stockholm,  Copenhagen  and  Budaoest.    Alfred  H.  Schutte,  Cologne.  Pan.s.  Brussels.  Liege,  Milan.  Madrid,  Bilbao  and  Barcelona, 

A.  R.  WUhams  Machinery  Co.,  Toronto.    Williams  &  WUson,  MontreaL 


THE  JOHNSON  FRICTION  CLUTCH 


as  used  on  "The  Bemis  Hexagonal 
Milling  Machine"  is  only  one  instance 
of  how  this  small  compact  clutch  can 
be  used  in  connection  with  almost  any 
kind  of  machine  built.  One  Johnson 
Single  Friction  Clutch  with  pulley,  as 
per  cut  below,  incorporated  in  this 
machine  at  point  marked  by  arrow. 

Send  for  Catalog  '  'A"  giving  complete 

description  of 
small  compact 
clutches  for  use  on 
feed  and  speed 
changes  on  ma- 
chine tools. 


utar 
Clutch  with 
Pulley 


Foreign  AGF.NTS — Efandem  Co..  246a  Corporation  St.,  Birmingham,  Eng., 
for  Great  Britain;  Canadian  Fairbanks  Co.,  Montreal,  Toronio.  Winnipeg, 
Vancouver,  Calgary  and  St.  John,  for  Canada;  Glaenzer,  Perreaud  A 
Thomme,  No.  i  Ave.  de  la  Republique,  Paris,  for  Prance;  Bleberstein  & 
rioedicke,  Ferdinanstr.  No.  25-7,  Amerikahaus,  Hamburg,  for  Germany; 
Wilh.  Sonesson  A  Co..  Malmo,  Stockholm  and  Gothenburg,  for  Sweden  ; 
Aktieselskabet  Wilh.  Sonesson  &  Co..  Copenhagen  City  and  Freeport.  for 
Denmark.  Norwav  and  Finland;  T^ouis  Keiinpr».  Amsterdam,  for  Holland 
and  Belgium  ;  R.  d'Aulignac,  Barcelona,  for  Spain. 


THE  CARLYLE  JOHNSON  MACHINE  CO.  mancMstir  conn 
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It  has  never  been  our 
custom  to  forward  our 
interests  by  discredit- 
ing others 

Lincoln- Williams 
High  Speed 
Twi^  Drills 

meet  all  competitors  fairly 
and  squarely  and  stand  on 
their  own  individual  merit. 

We  have  centered  all  our 
forces  and  energies  on  mak- 
ing the  best  twist  drill  that 
could  be  offered — 

Lincoln- Williams 
High  Speed 
Twi^  Drills 

made  from  the  finest  materials, 
after  improved  patterns  and 
under  the  supervision  of 
trained  mechanics  are  "The 
Perfection  of  Mechanical  Art". 

The  staying  qualities  of  these 
high  grade,  high  speed  drills 
have  been  so  well  demonstrated 
that  their  economy  is  firmly 
established.  They  meet  the 
highest  speeds  of  which 
modern  drilling  machines  are 
capable,  stand  heavy  feeds 
and  do  their  full  duty  under 
all  conditions. 

We  can  lessen  your  drilling 
costs  by  a  considerable  amount 
if  you  will  use  Lincoln-Williams 
High  Speed  Drills — full  line 
of  styles  and  sizes. 

Catalogv£  on  request. 

Lincoln- Williams 
Twi^  Drill  Co. 

Taunton,  Mass.,  U,  S.  A. 


Steel  for  High  Grade  Dies 


The  making  and 
working  of  high 
class  dies  is  one 
of  the  tests  that 
brings  out  the 
good  qualities 
of  the  steel  or 
shows  up  ite  de- 
ficiencies. 

The  die,  here 
shown,  made  by 
a  manufacturer 
of  extremely  fine 
and  expensive 
dies,  did  not 
vary  1-10000" 
in  the  harden- 
ing, notwith- 
standing  the  un- 
usual difficulties 
offered  by  rea- 
son of  the  many 
angles,  holes 
and   thin   sec- 


No  change  in  hardening. 

Our  steels  are  particularly  ivM  adapted  for  die  mak- 
ing— write  us  your  requirements  and  give  us  a  trial. 

Cammell    Laird  &  Co.,  Ltd.,  (Sheffield) 
25  Cliff  Street,  NEW  YORK  CITY 


Manufacturing  Drills 


Capacity  K-inch  to 


M-inch  Holes 

In  convenience,  speed, 
adaptability  and  sim- 
ple but  absolutely  up- 
to-date  constructiion 
tliese  machines  meet 
and  pass  all  compet- 
itors. They  are  built 
in  a  wide  range  of  sizes 
with  five  different 
types  of  heads,  have 
■positive  gear  drive 
and  silent  chain,  thus 
avoiding  the  annoy- 
ances consequent  to 
slipping  or  broken 
belts,  frictional  losses 
from  tight  belts  and 
other  belt  troubles. 
There  is  power  and 
rigidity  to  drive  high 
speed  drills  to  their 
full  limit  and  a  de- 
pendable accuracy 
that  counts  largely  in 
the  days  work. 

Neiv  catalogue  showing  all  sizes  ivill 
be  sent  on  request. 

The  Taylor  ®  Fenn  Company 

HARTFORD,    CONN. 

EUROPEAN  AGENTS— E.  Sonnenthal,  Jr.,  Berlin,  Cologne  and 
Vienna.  R.  b.  Stokvis  &  Zonen,  Ltd.,  Rotterdam  and  Brussels.  Al- 
fred H.  Schutte,  Paris,  Milan  and  Barcelona.  Schuchardt  &  Schutte, 
.Stockholm  and  Copenhagen, 
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"OWEN" 

No.  3 
Plain  or 
Universal 


Catalog  C. 


The  Owen  Machine 
Tool  Company 

Dept.  M,        Springfield,  Ohio 

United  States  Setting  Agents— Ch&ad.\er  & 
Farquhar  Co.,  Boston,  Mass.  Vandyck  Churchill 
Co.,  New  York  and  Philadelphia.  Syracuse 
Supply  Co  .Syracuse  and  Buffalo.  N.Y.  Somers. 
Fitter  &  Todd  Co.,  Pittsburg.  C.  C.  Wormer 
Mcihy.  Co..  and  C.  A.  Strelinger  Co.,  Detroit. 
Patterson  Tool  &  Supply  Co.,  Dayton,  O.  and 
Indianapolis.  Ind.  B.  A'.  Tozzer.  Rockefeller 
Building,  Cleveland,  O.  O.  L.  Packard  Mchy. 
Co.,  Chicago  and  Milwaukee.  Fairbanks  Co.. 
New  Orleans. 

Foreign  Agents— Alhed  Herbert,  Ltd., 
Coventry,  Eng  DeFries  &  Co.,  Akt.  Ges. , 
Dusseldbrf,  Berlin  and  Stuttgart,  Germany  ; 
Milan,  Italy;  Barcelona,  Spain.  Alfred  Herbert. 
(France),  Ltd.,  for  Belgium  and  Switzerland. 
Alfred  Herbert.  Ltd.,  Yokohama,  Japan. 


r 1 
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We  averase  150  pieces  per  working  day  of  ten  hours  on  Jobs  of  this 
class.     Glad  to  estimate  on  your  work. 


We  don't  claim  anything  for 
GRIDLEY  AUTOMATICS 
that  the  Machines  do  not 
back  up — 

We  can  assure— Perfect  and  permanent 
alignment 

Absence  of  overhang  to  turning  tools  or 
their  support 

Tools  of  the  highest  efficiency 

Consttmt  high  speed  movement  of  all 
parts  when  the  tools  are  not  cutting — 

All  features  peculiar  to  Gridley  Machines  and 
productive  of  rapid,  accurate,  well  finished 
work. 

We  can  also  handle  longer  work  on  the  Gridley 
than  is  possible  on  any  other  automatic  and 
offer  greater  operating  convenience. 


WINDSOR  MACHINE  COMPANY,  Windsor,  Vermont 

Manning,  Maxwell  6c  Moore.  Inc.,  Sales  Aflenta,  New  York.  Philadolphut,  Piltsburs,  Cleveland,  CliicaBo.  Buffalo.  Detroit,  IndianapcJis.  San  Kranciaco.  Milwaukee  and  St. 
Louin.     M,  Koyvrmann.  CharlottenstraMe.  I  12  C>u»«eldorf,  Germany,  Holland.  Belgium,  Switzerland  and  Aualria-Hungarv.     Craven  Broa..  Ltd..  Vauxhall  \Vork»,  Manchester. 

F.nglnnd,  SoJr  Makers  for  Gcrul  Britoin  and  ihe  Co!nnir«  and  South  America. 
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"VULCAN" 


The  first  and  last  requirement  of  "C" 
Clamps  is  stability  (fixed  fact.) 

"Vulcan  C"  Clamp  strength  does  not 
encumber  design   (fixed  fact.) 

"Vulcan  C"  Clamps  displace  the  inher- 
ent weakness  in  this  form  of  tool  (fixed 
fact  and  test  proves  it.) 

The  average  elastic  limit  of  "Vulcan  C" 
Clamps  is  over  20,000  lbs.  pertool  (fixed 
fact ;  testing  machine  proves  it. ) 

The  easiest  and  first  thing  to  be  forgotten 
about  "Vulcan  C"  Clamps  is  the  price 
(firmly  fixed  f act ) 

The  unusual  design,  strength  and  service 
in  "Vulcan  C"  Clamps  suggest  that 
you  equip  first,  last  and  alwavs  with 
Williams'  "Vulcan"  Tools. 

Discount  from  the  dealer;  machine  shop 
catalogues  free. 


J.   H.  Williams  &  Company 

Superior  Drop-Forgings 
61  ^Richards  Street  BROOKLYN,  N.  Y. 


Strength 

The  patented  one  piece  column 

of  our  make  Radial  Drill  in- 
sures perfect  rigidity  and  elim- 
ination of  all  vibration,  b<-'tti 
essential  to  true  work.  This 
column  has  four  internal  webs 
extending  its  entire  length, 
which  add  to  its  stiffness.  This 
IS  only  one  of  the  valuable  fea- 
tures of  our  machine;  there  are 
many    others    worth  knowing. 

How  about  gettiiig  our  literatuTel> 
It's  Free. 

THE    MUELLER    MACHINE   TOOL  CO. 

Radial  Drill  Specialists 
CINCINNATI,   OHIO,   U.  S.  A. 


SPIRAL 

GEARS 

Our  Specialty 

^mtlf^ 

We  also  have  excel- 

^^^K^^   ^^^k 

lent  facilities  for 

^^dKr 

turning  out  spur  and 

*''     i^ff 

worm  gears  of  guar- 

^■wi*i''v^^^iA 

anteed  accuracy  at 

fflr'^^B. 

moderate  prices. 

&I\I)H 

We  are  in  position 

to    make   prompt 

ii%yir  4 

deliveries,    and   we 

ie05iL__Ji 

solicit   an   oppor- 

H^^siHr 

tunity  to   estimate 

^^^^l^r 

on  your  require- 

^^™^ 

ments.                       1 

CARPENTER-KERLIN  GEAR  AND 

MACHINE  COMPANY 

77  White  Street 

New  York  City    1 

RHODES  SHAPERS 


This  is  our  7''  Shaper  which  has 
all  the  essential  features  of  the  high 
priced  machine,  and  is  especially 
adapted  for  all  kinds  of  light  tool 
and  die  work,  and  any  class  of 
work  that  comes  within  its  range. 

Has  Micrometer  adjustments 
and  graduated  swivel  \'ise  and 
head. 

Can  you  afford  to  be  without 
this  Little  Money  Maker  ? 
Send  for  circulars  to 

L.  E.  RHODES 

HARTFORD       -  -    CONNECTICUT 
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WHEN  THE  CENSUS  MAN  WENT  ROUND 

If  he  had  kept  score  of  tho  number  of  skilled  worHers  machinists,  toolmakers 
and  others— who  are  using  American  Swiss  Files  to  the  exclusion  of  other  brands, 
there  would  have  been  some  surprising  figures. 


Files  have  come  to  stay.  We  are  making  new  friends  every  day,  but  what's  more  to  the 
point,  we  keep  our  old  friends.  You  can  persuade  a  man  to  fry  a  new  thing,  but  it  must 
have  quality    dependable,  ingrained  quality — before  he  will  "tie  to  it". 

We  should  like  to  send  a  few  free  sample  files  as  "persuaders" — they  will  do  the  rest 
themselves.  Your  preference  in  size,  shape  and  cut  written  on  your  business  letter  head 
will  bring  the  samples. 

Address  nearest  agency  below. 

American  Swiss  File  and  Tool  Company 

24  JoHn  Street,  New  York,  N.  Y. 


E.  P.  REICHHELM  &  CO., 

24  John  St.,  New  York. 

THE  MACHINISTS'  SUPPLY  CO., 

119  No.  Canal  SL,  Chicago,  111. 

THE  BOYER-CAMPBELL  CO., 

64  Congress  St.,  Detroit,  Mich. 


Distributors: 

DUCOMMUN  HARDWARE  CO., 

300  No.  Main  St.,  Los  Angeles,  Cal. 

CHANDLER  &  FARQUHAR  CO., 

34  Federal  St.,  Boston,  Mass. 

CHAS.   A.  STRELINGER  CO., 

96  Bates  St.,  Detroit,  Mich. 


WHITE  TOOL  &  SUPPLY  CO., 

1313  Sixth  St.,  N.  W.,  Cleveland,  O. 

TRACY,  ROBINSON  &  WILLIAMS  CO., 

Hartford,  Conn. 

THE  MACHINISTS'  SUPPLY  CO., 

324  Third  Ave..  Pittsburg,  Pa. 


Bearing'  vs.  Wearing' 

The  solution  to  the  question,  in  so 
far  as  it  concerns  High  Speed  Drill- 
ing, is  found  in  the  inserted,  inter- 
changeable bearings  of 

• 

Henry  &  Wright  Drilling  Machines 

Wearing  never  ceases,  yet  by  this 
plan  it  not  only  decreases  but  be- 
comes a  secondary  consideration  in 
the  life  of  our  machines. 

Thev  allow  a  200  to  400  per  cent, 
production  increase  and  speeds  that 
would  destroy  an  ordinary  machine. 
Bearings  seldom  need  replacement 
and  guarantee  a  new  length  of  life 
and  service  with  each  renewal. 

9M",  12",  and  15"  Overhang. 

Catalogue  on  request. 

THE  HENRY  ®  WRIGHT  MFG.  CO. 

HARTFORD,  CONNECTICUT.  U.  S.  A. 


9'." 

Overhang 

Sensitive 

Drilling 

Machine 
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A  New  Sensitive  Drill  in 
the  Rockford  Line 

In  offering  the  Rockford  13-incli  Sensitive 

Drill  we  aim  to  provide  a  rigidly  built,  high 
grade  machine  that  will  handle  the  lighter 
grades  of  drilling  quickly  and  efficiently.  It 
has  capacity  up  to  j^4"  holes  and  is  fitted  with 
square  table  vertically  adjustable  on  the  col- 
umn. A  feature  of  the  table  is  the  bracket  for 
angular  drilling.  In  common  with  our  other  new 
model  drillingmachines.the  drivingcone  is  placed 
at  the  base  of  the  column  and  has  an  adjust- 
ment of  three  inches  for  tightening  the  belt. 

It  does  not  take  much  money  to  buy  this 
machine  and  it  is  the  money's  worth  in 
full. 

Special  ciradar  or  full  catalogue  on  request. 

Rockford  Lathe  &  Drill  Co. 

Rockford,  III.,  U.  S.  A. 

AMERICAN  DEALERS:  O.  L.  Packard  Mchy.  Co.,  Chicago,  111.,  Milwaukee, 
Wis.  Prentiss  Tool  &  Supply  Co..  New  York,  N.  Y.,  Syracuse,  N.  Y..  Buffalo, 
N.  Y.,  Boston.  Mass.  Baird  Mchy.  Co.,  Pittsburgh,  Pa.  E.  A.  Kinsey  Co.. 
Indianapolis.  Ind..  Cincinnati,  O.  W.  M.  Pattison  Supply  Co.,  Cleveland,  O. 
W.  R.  Colcord,  St.  Louis,  Mo.  Harron.  Rickard  &  McCone  Co.,  San  Francisco, 
Cal.,  Los  Angeles,  Cal.  Northern  Mchv.  Co.,  Minneapolis,  Minn.  Zimmerman- 
Wells-Brown  Co..  Portland,  Ore.  The  English  Tool  &  Supply  Co..  Kansas 
City,  Mo.  The  National  Supply  Co.,  Toledo.  O.  Chas.  A.  Strelinger  Co., 
Detroit.  Mich.  Vandyck-Churchill  Co.,  Philadelphia.  Pa.  Aumen  Mchy.  Co., 
Baltimore.  Md.     Hendrie  Bolthoff  Mfg.  Co.,  Denver,  Col. 


ROBBINS  ENGINE   LATHES 


149  Lasranee  Street 


Worcester.  Mass.,  U.  S.A. 


"Ohio" 
Crank  Shapers 

A  complete  line — 
16-,  18",  22"  Sin- 
gle and  Back 
Geared;  also  24' 
Back  Geared  and 
21",  28"  Triple 
Geared  machines. 

Planers  in  sizes 
from  24"  to  48". 

Oil--  circulars  give 
full  description. 

The  Ohio 
Machine  Tool  Co. 

Kenton,  Ohio 
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£  S 

I  New  Shop  Receipts  and  Formulas  | 

I  412  RECEIPTS  AND  FORMULAS.  CLASSIFIED  AND  INDEXED  | 

I  61  PAGES,  STANDARD  SIZE,  6x9  INCHES,  CLOTH  BINDING  | 

I  The  old  and  very  successful  paper-covered  edition  of  Machinery's  Shop  Receipts  and  | 

I  Formulas  contained  exactly  150  Receipts.     The  new,  greatly  enlarged  and  carefully  | 

I  edited  cloth-bound  edition  contains  412  Receipts  and  Formulas,  all  selected  from  back  | 

I  numl;)ers  of  Machinery,  classified  and  arranged  in  groups  which_  greatly  enhance  | 

I  the  value  of  the  book.     There  is,  besides,  a  complete  index  for  quick  reference.  | 

I  The  price  of  this  useful  booh  is  $1.00,  and  there  are  receipts  in  it  worth  | 

I  ten  dollars  each  to  any  man  in  need  of  the  information   they  contain.  | 
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MILWAUKEE 
LATHES 


MILWAUKEE  MACHINE  TOOL  CO. 

Builders  of  High  Grade  Machine  Tools 

Milwaukee,  Wisconsin 


Massive 
Turret  Slide 
and  Saddle 

with  extra 
strong  head 
and  powerful 
drive  put 

Cincinnati    25^"    Screw    Machines 

in  line  with  the  big  producers.  The  hexagonal  turret 
with  six  tool  holes  and  binder  bushings  has  bolt  holes 
for  securing  tools  to  the  faces,  and  is  so  arranged  that 
stock  to  the  full  diameter  of  the  hole  can  pass  through 
the  turret,  allowing  short,  stiff  tools  to  be  used  on  long 
work.      Write  for  complete  details. 

The  Acme  Machine  Tool  Co.,  Cincinnati,  Ohio 


THe  5p">Mmvg/  LatKe 

Does  more  than  double  the  output  o(  any  engina  lathe  on  tha 
same  work.  Great  driving  power,  rigidity,  extreme  accuracy  and 
pef  (ect  control  of  work  are  but  a  few  o(  its  details.    Catalog? 

FITCHBURQ  MACHINE  WORKS,  Fitchburg,  Mass. 


IMPORTANT 

Did  it  ever  occur  to  you  how  ridiculous 
it  is  to  purchase  an  improved  up-to-date 
boring  machine  and  then  equip  it  with 
an  old  style  boring  tool  ?  You  are  then 
compelled    to    operate    this  up-to-date 

machine  at  a 
speed  that  will 
prevent  the  bor- 
ing tool  cutters 
from  wearing 
rapidly. 

Why  not  elimi- 
nate this  state 
of  affairs  and 
equip  both  your 
new  and  old  ma- 
chines with  our 
Improved  Ex- 
pansion Boring 
Tools. 

The  cutters  for 
these  tools  are 
really  indes- 
tructible. They 
will  enable  you 
to  get  the  maxi- 
mum efficiency 
out  of  your  bor- 
ing machines 
at  a  minimum 
cost  of  mainten- 
ance— in  all  it 
means  a  saving 
of  50%. 

We  manufac- 
ture these  tools 
exclusively ; 
have  supplied 
them  to  thous- 
ands of  shops  of 
every  descrip- 
tion and  are  in  a  position  to  substantiate 
every  claim  made.  They  are  made  in 
all  styles  and  21  sizes. 
No  shop  complete  without  them. 

Write  today  for  circulars  and  price  list. 

Davis  Expansion  Boring  Tool  Company 

Broadway  and  Bremen  Ave.,  St.  Louis,  Mo. 


90 


MACHINERY 


August.  1910 


Voluminous 


AUGUST,  19  TEN 


Second  Offense 


The  Spotlight 

"Nothing  but  Views" 


Published — Why.   of  course. 
Subscription   Piice — Higher  yet. 
Circulation — Better   than    ever. 
Editor — T.   Paywell,  Ph.  B.  C. 
Office  Boy — Impossible. 


IS  LIFE  A  GRIND  TO  YOU? 

To  the  preacher  life's  a  sermon, 

To  the  joker  it's  a  jest; 

To  the  miser  life  is  money, 

To  the  loafer  lite  is  rest. 

Life  is  but  a  long  vacation 

To  the  man  who  loves  his  work  ; 

Life's  an  everlasting  effort 

To  shun  duty — to  the  shirk. 

To  the  heaven-blest  romancer 

Life's  a  story  ever  new  ; 

Life  is  what  we  try  to  make  it — 

Brother,  what  is  life  to  you  ? 


Away  with  the  pessimist  who  says  th- 
world  is  growing  worse.  Working  con- 
ditions, bad  as  they  seem  to-day,  are  not 
to  be  compared  with  the  barbarous  ojden 
days. 

Even  in  England,  some  centuries  ago, 
if  an  ordinary  workman  moved  from  one 
parish  to  another  without  permission, 
in  search  of  work  or  better  wages,  he 
was  branded  with  a  hot  iron. 

Consider  the  ever-increasing  number 
of  helps  on  simple  operations  such  as 
grinding  or  cleaning  castings.  Not  only 
is  the  old-fashioned  way  pure  drudgery, 
but  moving  heavy,  cumbersome  work 
about  is  inconvenient,  to  say  the  least. 

Now,  a  light,  speedy  tool  which  moves 
freely  wherever  required  does  the  work 
more  efficiently  and  in  a  fraction  of  the 
former  time.  This  same  outfit  has  sev- 
eral interchangeable  tools  which  multi- 
ply its  usefulness. 

If  life  is  a  grind  tf*  you.  wo  recom- 
mend a  Coates  Flexible  Shaft  Outfit — it 
shortens  the  grinding  time. 


EDITING  THE   SPOTLIGHT 

You  say  it's  a  simple  matter. 

It  is  (if  you  only  have  to  read  it  •  but 
with  our  foreman  ot  home  shot  three 
times,  a  printer  in  the  jail  half-shot, 
another  in  the  office  not  worth  shooting, 
the  SPOTLIGHT  is  issued  under  diffi- 
culties this  month. 

But  to  come  to  the  point.  Some  of 
our  readers  have  had  interesting  ex- 
periences with  Coates  Flexible  Shafts 
and  Tools.  Many  users  have  reduced 
working  time  on  several  operations  tn 
one-half  or  one-third  of  that  former!., 
necessary. 

The  Editor  would  like  a  few  dit.u:» 
of  these  things  first-hand.  Just  drop 
him  a  line  addressed  :  "Editor  of  THE 
SPOTLIGHT,  care  Coates  Clipper  Mfg. 
Co.,  Worcester,  Mass."  It  will  be 
promptly  acknowledged  and  possibly 
published  here.  Please  let  us  hear  from 
you  soon — in  time  for  the  next  issue  if 
possible. 


SUMMER  BO.i-RDERS— ■•Haow  do  them 
summer  boarders  of  yourn  keep  busy?" 
"They  play  golf."  "What'n  Sara 
Hill's  that?"  '"S  near's  I  kin  figger. 
it's  solitaire  shinny." 


YOU  can  fool  udder  peoples  some  of  der 
time,  but  you  can  fool  yourself  all  der 
time. 


NERVE  CURE — "Prisoner,  are  you 
guilty  or  not  guilty?"  "Let  my  law- 
yer plead  not  guilty  for  me,  judge ; 
I  ain't  got  the  nerve." 


C0MI'.\NION  \V.\NTi;ii — The  absent- 
minded  professor  return*  d  iiome  one 
evening,  and.  after  ringing  his  front 
door  bell  for  some  time  to  no  effect, 
heard  the  maid's  voice  from  the  sec- 
ond-story window,  "The  professor  is 
not  in." 

■All  right,"  quietly  answered  the. 
highly  educated  man,  "I'll  call  again." 
.\nd  he  hobbled  down  the  stone  steps. 


SOME  mens  go  through  dis  vorld  on 
der  brincible  dot  der  more  noise  dey 
make,  der  more  salary  dey   vas   vorth 

py  pay  day  on. 


Please  Mention  THE  SPOTLIGHT  Ad. 


Way— 1910 


200  years  ago  they  cleaned  castings  by  hand.  But  up- 
to-date  manufacturers  cannot  afford  to  use  slo'vv,  costly 
methods  especially  when  one 

Coates  Flexible  Shaft  Outfit 

does  the  work  of  several  different  tools  and  as  many  men. 

Grinding  is  only  one  of  the  possibilities.  Drilling,  sur- 
facing, snagging,  scratching,  polishing,  chipping,  bor- 
ing, etc.,  are  all  within  its  capacity. 

The  outfit  takes  the  place  of  sand  blast  in  removing  rust, 
and  for  slicking  up  metal  work  or  preparing  castings 
so  the  paint  will  look  smooth.  It  can't  be  equaled  either 
in  point  of  economy  or  efficiency. 

Catalogue  22  will  fell  you  many  things 
of  interest.     Have  you  a  copy  ^ 

Coates  Clipper  Mfg'.  Co. 

AVorcester,  Ma.ss. 
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TECHNOLOGY 


APPOEn 

MECHANICS 
STRENGTH  OP 
,,  MATEEIALS 
J>{ACHIN£  DESIGN 


The  World's  Best 
Mechanical  Library 

This  Library  of  Mechanical  Engineering  is  part  of  the  99  volumes  of 
the  International  Library  of  Technology  that  cost  over  $1,500,000  in  its 
original  preparation.  They  contain  the  results  of  years  of  experience  of 
the  best  mechanical  experts  in  the  country.  They  contain  the  best  modern 
practical  methods  used  in  every  branch  of  the  mechanical  profession. 
The  matter- has  been  written  by  the  foremost  technical  experts  and  illus- 
trated by  a  special  staff  of  artists  and  craftsmen.  Not  only  are  they  suited 
for  mechanical  engineers  already  well  trained  in  their  profession,  but 
they  are  especially  adapted  for  the  use  of  those  learning  the  profession  and 
desiring  to  advance  to  the  higher  places,  and  those  that  wish  to  acquire 
in  the  easiest  and  most  thorough  manner  the  knowledge  that  will  qualify 
them  for  such  advancement.  This  Library  is  the  only  practical  library 
in  existence  wherein  the  subjects  treated  can  be  readily  understood  and 
practically  applied  by  persons  having  no  knowledge  of  higher  mathematics. 

Edwin  S.  Cramp,  vice-president  of  the  William  Cramp  &  Sons  Ship 
and  Engine  Building  Company,  of  Philadelphia,  says:  "I  have  examined 
the  International  Library  of  Technology  and  have  no  hesitancy  in  saying 
that  it  is  the  most  complete  set  of  technical  books  that  I  have  ever  had  the 
pleasure  of  placing  in  my  bookcase.  The  thoroughness  with  which  you  go 
into  the  various  subjects  is  marvelous." 

You  need  a  work  that  will  explain  to  you  the  latest  and  best  practice 
— not  a  collection  of  long-drawn-out,  involved  theories,  but  an  epitome 
of  the  every-day  practice  of  the  foremost  mechanical  experts.  No  other 
reference  work  on  machinery  so  fully  merits  this  description  as  these  volumes 
of  the  Mechanical  Library.  The  volumes  treat  of  practical  work,  starting 
with  the  simplest  problems  and  covering  in  a  comprehensive  manner  the 
whole  subject  of  mechanical  engineering. 

The  Mechanical  Engineering  Library  contains  14  volumes  durably  and 
handsomely  bound  in  three-fourths  red  morocco,  stamped  and  numbered 
in  gold.  The  books  are  printed  on  a  high-grade  book  paper,  and  the  type 
is* large  and  easy  to  read.  Each  volume  is  6  X  9  inches  in  size.  They  may 
be  purchased  in  sets  of  five  or  more 


volumes. 

If  you  will  mark  and  mail  the 
attached  coupon  we  will  send  to 
you  a  circular  containing  a  full 
description  of  all  the  volumes  of 
the  International  Library  of  Tech- 
nology. Every  man  engaged  in 
mechanical  work  should  know 
about  our  Library  of  Mechanical 
Engineering.  Mark  and  mail  the 
coupon  NOW. 


INTERNATIONAL    TEXTBOOK   COMPANY 

Box  980.  SCRANTON,  PA. 

Please    send,    without    further    obligation    on 

my  part,  full  description  and  particulars 

regarding  the  International  Library 

of  Mechanical  Engineering 

Name ^ 

Street  and  No 


City  - 


Staffs 
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The  value  of  the  MACHINE  RELIEF  as  applied  to  the  LIGHTNING 

TAPS  is  recognized  by  leading  mechanics  and  they  specify    "must  be 

machine  relieved"  on  their  requisitions. 

Our  method  of  relieving  (every  tooth  separately)  insures  easy  cutting 

and  smooth,  clean  threads. 

Easier  for  the  workman  and  cheaper  for  the  proprietor. 

-  Send  for  catalog  3Jt-E  and  full  inforynation. 


SOLE  MAKERS 


WILEV  &  RUSSELL  MFG.  CO.,  Greenfield,  Mass. 

British  Agents— Selson  Engineering  Company,  85  Queen  Victoria  Street,  London,  E.  C. 


y^      WtLL'S  B'R'i 


^ft/f_^/a/tU 


TOOL  TOPICS— TWO  TESTS 


All  merchandise  is  subject  to  TWO  general  tests— the  "eye"  test  and  the 
"service"  test.  You  have  probably  found  that  some  tools  are  only  built 
for  LOOKS— in  fact,  just  to  SELL.  And  you  know  there  are  other  tools 
that  don't  look  very  fine  but  get  the  work  done. 

LITTLE  GIANT  tools  will  pass  BOTH  tests.  They  are  made  FIRST  to  do 
the  work  RIGHT,  to  do  a  lot  of  it,  to  do  it  for  a  long  time— and  THEN  we 
finish  them  to  pass  the  "eye"  test— you'll  find  them  the  best  looking  tools 
of  their  class  on  the  market.    They  ARE  right  and  they  LOOK  right. 


Ask  for  them  at  your  dealer's  or  write  us  direct  for  quotations. 
use  becomes  a  habit." 


Their 


"A/yvVVWW^wVvWvV\/ -^ 


WELLS    BROTHERS    COMPANY 


GREENFIELD, 


NEW  YORK 


LONDON 


CHICAGO 


MASS.,  U.  S.  A. 
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How  Do  You  Measure  Up? 

BY  STEEL   OR  THE    RULE-O'-THUMB? 


Starrett  TooImaKers' 

Spring  Calipers 

and  Dividers 

are  superior  to  all  old 
style  instmments.  Made 
in  many  types  for  out- 
side or  inside  work,  have 
stiff  reliable  bows  and 
are  preferred  to  higher 
cost  tools.  Duplicate 
parts  can  always  be 
supplied. 


Send  for  the  free 
Catalog  No.  18-D 
and  its  supplement, 
showing  the  line  of 
the  largest  plant  in 
the  world  devoted 
exclusively  to  manu- 
facturing small  tools 
for  mechanics. 


C3*'Wm 


Starrett  Steel  Rules 

have  long  been  famous  for  accuracy 
and  convenience.  They  are  made  in 
numerous  styles  and  sizes;  the  particular 
rale  shown  is  3-64ths  inches  thick,  or  18 
gage,  and  is  graduated  in  32ds  on  oppo- 
site sides  of  one  end. 

Every  Starrett  tool 
is  nickel -plated  or 
otherwise  nicely 
finished.  Little  con- 
veniences, such  as 
dissimilar  figures  for 
lessening  errors  in 
reading  and  other 
special  features  are 
added  wherever 
practicable. 


Starrett  Steel  Tapes 

can  be  depended  on — other 
materials  stretch  or  shrink 
and  thus  impair  the  accuracy 
of  measurements.  Handle  is 
flush  and  a  slight  pressure 
on  the  push  button  on  oppo- 
site side  releases  the  tape — 
finger  nail,  knife  blade  or 
screw  driver  not  required  for 
operating.  A  vest  pocket 
tape  you  will  swear  by. 


The  L.  S.  Starrett  Co. 

AtHol,  Mass. 

NEAV   YORK  CHICAGO  LONDON 
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Rainbow  Packing 

Makes  Steam,  Flange  and  Hot  Water  Joints  Instantly. 


Thousands  of 

Imitations. 

No  Equal. 

Will  Hold  Highest 

Pressure. 


Don't  have  to  use 

ivire  and  cloth 

to  hold 

Rainbow. 

Can't  bloiv  it  out. 


THE  COLOR  OF  RAINBOW  PACKING  IS  RED 


Notice  our  Trade  Mark  of  the  Word  "  RAINBOW  "  In  a  diamond  In  Black  in 

Three  Rows  of  Diamonds  extending  throughout  the  entire  length  of  each  and 

every  roll  of  Rainbow  Packing 

»¥T¥¥  ¥  i-»  i  rk¥\ir  T*T  r»T^/\/^¥7  't  '*  an  undisputed  fact  tliat  Rainbow  Packing  Is  the  only 
will  1  AkkY  in  SIIIlK  Sheet  or  Flange  Packing  in  the  World  that  will  carry  in 
IT  1L<L<   Vfil\l\  1    lil    tJ  M.  VVn.    stock  for  months  and  years  without  hardening  or  cracking. 


The  Peerless  Spiral 
Piston  and  Valve  Rod  Packing 


Once  Tried  Airways 
Used. 

It  wilt  hold  400  lbs. 
of  Steam. 


Will  run  t^welve 
months  in  high 
speed    engines. 

In  Boxes  3  to  8  lbs. 


Made  in  Three  Different  Shapes:  Straight,  Spiral  and  Square  Spiral,  in  sizes  from  1-4  inch  to  2  Inches. 

WRITE    FOR    CATALOG 
MANUPACTURED,  PATENTED  AND  COPYRIGHTED  EXCLUSIVELY   BY 


THE  PEERLESS  RUBBER  MFG.  00., 


16  Warren  Street, 
88  Chambers  Street, 


New  York 


84  Woodward  Ave.,  Detroit,  Mich. 
203-210  S.  Water  St.,  Chicago,  111. 
88-43  S.  Cauitol  Ave..  Indianapolis,  Ind. 
111-121  W.  Main  St.,  Louisville,  Ky. 
1218  Farnam  St.,  Omaha,  Neb. 
1323  E.  Main  St.,  Richmond,  Va. 
215-247  Master  St.,  Philadelphia,  Pa. 
177  Elm  St.,  Dallas,  Texas. 


1316-1318  A  St.,  Tacoma,  Wash 


Cor.  Common  and  Tchoupitoulas  Sts.,  New  Orleans,  La. 
416-422  Mission  St.,  San  Francisco,  Cal. 
212-216  Jackson  St.,  Seattle,  Wash. 
228  Pront  St.,  Memphis,  Tenn. 
1213  Locust  St.,  St.  Louis,  Mo. 
1556  Wazee  St.,  Denver,  Col. 
1221-1223  Union  Ave.,  Kansas  City,  Mo. 
709-711  Austin  Ave.,  Waco,  Texas. 


11116-1018  Railroad  A\e.,  Spokane,  Wash. 


Cor.  Long  and  Third  Sts.,  Columbus,  O. 

212-214  S.  Clinton  St.,  Svracuse,  N.  Y. 

425-437  First  Ave.,  Pittsburg,  Pa. 

7-9  S.  Broad  St.,  Atlanta,  Ga. 

61  Frankfort  St.,  Cleveland,  O. 
24  Exchange  St.,  Rochester,  X.  'V  ■ 
110  Federal  St.,  Boston,  Mass. 
379-883  Washington  St.,  Bufifalo,  N.  Y. 
27-29  N.  Front  St.,  Portland,  Ore. 
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ELECTRIC  WELDING 

The  "Toledo"  Way 

WILL  SAVE  A  LOT  OF  MONEY 


If  you  think  it  can't  be  applied  in  your 
business,  let  us  tell  the  experiences  of 
others  who  now  do  brazing,  forging, 
riveting  and  numerous  other  operations 
the  "Toledo"  way. 

We  make  a  variety  of  styles  and  sizes — 
machines  to  weld  everything  from  hair 
pins  to  propeller  shafts — and  guarantee 
a  union  of  the  most  permanent  nature 
in  a  fraction  of  the  time  required  by  the 
best  of  older  methods. 

The  "Toledo"  way  is  silent;  costs  money 
only    during  .  actual    operation — saves 

t  money  all  the  rest  of  the  time. 
You  can't  say  that  of  any  other. 
No  waste  material,  no  extra 
workmen  needed.  Perfect 
work  as  fast  as  desired. 


We'll  weld  sam- 
ple pieces  for 
you,  if  at  all 
practicable,  and 
send  a  few  facts 
and  figures  to 
show  the  value 
in  your  particu- 
lar case.  Wheth- 
er you're  open 
to  conviction  or 
not,  the  story 
will  be  interest- 
ing. 


The  Toledo  Electric  Welder  Company 


Station  "A" 


CINCINNATI,  OHIO,  U.  S.  A. 
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in.  Swing,  38  in.  Bed 


Van   Norman 
Bench    Lathes 

with  attachments  for 
milling,  etc.,  make  a 
most  complete  outfit 
for  all  around  Tool 
Fixture,  Gauge,  Ex- 
perimental and  Lab- 
oratory Work. 

Three  Sizes — Nos.  3,  3^2,  5 
Ask  for  Bench  Lathe  Catalog, 


WALTHAM  WATCH  TOOL  COMPANY,  SPRINGFIELD,  MASS., U.S. A. 


The  Universal  Automatic  Screw  Maciiine 

A  Money-maker  that  will  Quickly  Earn  its  Cost. 


J  ^- 


Profitable 

for  any  manufacturer 
who  uses  large  quantities 
of  metal  parts. 


Practical  | 

and  strong  enough  for  | 

almost  every  class  of  ■ 

work   milled   from    the  S 

solid  bar.  I 


BU 


Do  You  Want  Bigger  Profits  I 

Then  the  "  Universal  Automatic  "  is  a  necessity.  Absolutely  simple 
design  and  construction,  does  the  work  of  a  score  of  machines  in  an 
almost  incredibly  short  time  and  bears  the  strain  of  the  heaviest  cuts 
without  spring  or  binding.  We  have  collected  data  on  economical  pro- 
duction of  small  metal  parts,  steel,  iron  or  brass — any  shape.  This  in- 
formation is  always  at  your  service.     May  ive  send  it? 

THE  UNIVERSAL  MACHINE  SCREW  CO.,  Hartford,  Conn. 


Domestic  Agents 


Prentiss  Tool  &  Supply  Co.,  New  York,  Boston,  Buffalo.     Brown  &  Zortman  Machinery  Co., 
Pittsburg,  Pa.    Niles-Bement-Pond  Co.,  Chicago,  111. 


r 


With  THE  FAVORITE 


REVERSIBLE 
RATCHET 


WRENCH 


only  a  slight  movement  is  necessary  to  enable  the  ratchet  to  catch  one  tooth  and  the  nut  turns.    You 

are  not  bothered  to  catch  a  fresh  hold  at  each  turn,  for  the  nut  being  encompassed  by  the  wrench 

head  does  not  leave  it  until  the  nut  is.  seated  or  removed,  slipping  the  hold  is  impossible,  a  very 

important  matter  when  working  in  an 

awkward  place.     It  is  not  only  a  trouble 

saver  where  other  wrenches  won't 

work,  but  wherever  nuts  are  to  be  ^^^^^  ^^^ 

turned  it  has  all  ordi-  _^^^^^^^^^    //^^S^^^fek  ,9* 

nary  wrenches  skinned  ^^^^^^^^^^^^^'$!!^  w^b'^BH  "  v     ^^^ 


The  "Favorite" 
is  the  only  nut 
wrench  for  a 
cramped    place. 


"Favorite"  (Registered  trade  mark  in  United  States 
"Greentweed"  (Registered  trade  mark  in  Germany.) 
Selling  Agent  for  Grermany  :  Arthur  Kayser,  Berlin. 

Greene,  Tweed  S  Co.,  109  Duane  St.,  New  YorK 

Sole   Manufacturers  '- 


Aiij,'iist,  uno 
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BORING  MILL  PERFECTION 

W««  the  aim  in  detigning  Gi«hoU  Boring  Mills, 
and  the  finished  machines  come  pretty  close  to 
realizing  a  *'  mechanical  ideal." 

Strength,  simplicity  and  ease  of  opera- 
tion are  fundamental  factors  of  the 
Gisholt  mills.  On  all  mills  over  36-inch 
size  the  head-stock  is  of  the  friction, 
back-geared  type,  giving  the  operator 
instant  control  of  work  and  table. 
Micrometer  index  dials  reading  to  .001" 
are  on  all  feeds.  All  gears  are  encased. 
Friction  safety  device  prevents  ac- 
cident through  careless  handling.  Feed 
tripping  device  automatically  trips  the 
feed  at  any  pre- determined  point. 
Operating  levers  are  located  on  both 
sides  of  the  machine. 

Weight  and  rigidity  to  withstand  the 
heavy  strains  of  high  speed  steels  are 
assured,  but  the  machines  are  neither 
cumbersome   nor  needlessly   massive. 

We  shall  be  glad  to  go  into  details 
ij  yon  will  write  us  your  needs. 

GISHOLT  MACHINE  CO. 

Works :  Madison,  Wis.,  and  Warren,  Pa. 


General  Offices  : 

1316  Washington  Ave. 
MADISON,  WIS. 

New   York  Office:    Fulton  Building,  50  Church  Street 


San  Francisco.  Cal 


64  Port  St,  Manchester,  Eng. 


Seattle,  Washington 
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(Z/naik,,  Philadelphia,  Pa. 

LABOR  SAVING 
MACHINE  TOOLS 

Our  Slotting  Machines  embody 
the  most  valuable  features  such 
tools  should  possess — viz. :  stability, 
accuracy  and.  convenience  of  manip- 
ulation— hence  the  largest  and  best 
product  in  a  given  time. 

Our  regular  standard  sizes  are : 

9"  stroke,  to  slot  to  centre  of  36"  diameter. 
1014"     "               "              "  42" 

12"'       "  "  "  48" 

16"        "  "  "  60" 

20"        "  "  "  72" 

We  have  supplied  more  than  125  Slotters  of  various 

sizes  to  the  Baldwin  Locomotive  Works 

in  the  past  11  years. 

Catalogue  No.  900 


Satisfactory  Service  is  the  Record 

of  "Walcott"  20.inch  Crank  Shapers. 


Very  powerful,  compactly 
built,  convenient  and  rapid 
producers.  Have  the  strong- 
est ram  ever  designed  for 
a  crank  shaper,  and  driving 
gear   of   unusual   strength. 

Quick  return ;  eight  cutting 
speeds  for  each  length  of 
stroke;  original  feed  me- 
chanism equipped 
with  safety  device. 
Fitted  wdth  all  im- 
provements. 

New    catalog  of  Lathes  and 
Shapers  on  request. 

Walcott  &  Wood 
Machine  Tool  Co. 

Succeeding: 
GEO.   D.  WALCOTT   &   SON 

JACKSON,  MICH. 

AGENTS:  Hill,  Clarke  &  Co.,  Boston. 
New  York.  Philiid«'li>hia,  Cleveland 
and  Ohicaffa  Chas.  G.  Smith  Co.. 
Pittsburg.  Pa.  Smith-Booth-l'sher 
Co.,  LosAnpeles.  <al.  W.  R.Colt-ord 
Machinery  Co.,  St.  Louia.  Vonnegiit 
Hardware  Co.,  Indianapolis,  Ind. 

Foreign  AGENTS:  Fenwick  Frerea 
&Co.,  Paris,  Frainr.  Buck  &  Hick- 
map.  Ltd.,  London,  Kn^rlaud. 
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You  Can  Raise  the  Speed  Limit  with 

Second  Belt  Drive  Planers 


FOUR  SIZES: 
22,  24,  26  and  30  inch 


Speeds  that  would  ruin  old  style  machines  are  regular  with  the  Second 
Belt  Drive. 

They  are  powerful  and  rapid,  consuming  less  power  than  full  geared  planers, 

with  a  considerably  greater  output. 

^\\\\jgj^  Softening  the  cutting  action  of  high  speed  steel 

43^^^^^^^^  tools,  mnning  without  jar  or  shock,  and  almost 

S^|^^r7~jX"^(A  without  noise,  makes  an  appreciable  difference 

*5^  rf      I    ^\  ^^  ^^  favor  of  quality  results. 


The  prompt 
backlash 


little 


reverse,  so  arranged  that 
can  develop,  combined  with  sim- 
plicity of  construction  reduces  wear  and  tear, 
liability  to  accident  and  adds  to  operating  con- 
venience. 


Ask  us  for  the  Planer  Catalog,  also  a  full  description  oj 
New  Model  High  Speed  Engine  Lathes. 

WHITCOMB-BLAISDELL  MACHINE  TOOL  CO, 

WORCESTER,  MASS..  U.  S.  A. 

AGENTS :  Hill,  Clarke  &  Co  ,  Boston  Chicago  and  Cleveland,  O.  Vandyck  Churchill  &  Co.,  New  York  and  Philadelphia.  Thomas  &  Lowe 
Mach  nery  Co.,  Providence,  R.  I.  C  H  Wood  L o  ,  Syracuse,  N.  Y.  E.  L.  Essley  Machinery  Co.,  (Planers\  Chicago.  III.  Marshall  &  Huschart 
Machinery  Co.,  St  Louis,  Mo.  J.  L.  Osgood  Buffalo,  N.  Y.  Perme  Machinery  Co.,  Seattle,  Wash.  Compressed  Air  Machinery  Co.,  San 
Francisco,  Cal  Motch  &  Merryweather  M.ichniery  Co.,  Pittsburg:,  Pa.  Zimmorman-Wells-Brown  Co..  Portland,  Ore.  Sniith-Booth-Usl.er 
Co.,  Los  Anfireles,  i  al.  C.  !>•--» —  *  _./k., —  o.  ....    t  — , —   i^..  _,-_  .    t^         .  .   ^  ...._._  _      .       _ 

Germany.  De  Fries 
Wilh.  Sonesson  &  C 
Holland.    Williams.*  wiison,  Montreal,  Canada.    A.  K.  Williams  Machinery  Co.,  Toronto,  Ca 
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I  "MORSE  CHUCKS"  I 


STETSON  PATENT  DRILL  CHUCK. 


This  chuck  is  strong  and  of  heavy  construction.  The  jaws  are  controlled  by 
separate  drivers  and  are  guided  .in  that  part  of  the  chuck  which  is  attached  to 
the  driving  spindle.     This  arrangement  gives  increased  strength  to  the  chuck. 

The  threaded  and  working  parts  of  the  Chuck  are  covered,  and  thereby  pro- 
tected from  injury  and  dirt. 


No.  2  Holds  from    0  to  'V- 
No.  3  Holds  from  A  to  J- 
No.  4  Holds  from  A  to  -^ 


s  inch  diameter. 
2  inch  diameter. 
8  inch  diameter. 


These  Chucks  are  so  designed  that  a  hole  can  be  drilled  through  the  center 
if  desired. 

No.'  2  will  permit  of  a  hole  %  inch  in  diameter. 

Nos.  3  and  4  will  permit  of  a  hole  :^8  inch  in  diameter. 

With  Chuck  No.  2  is  furnished  a  spanner  wrrench,  illustrated  below. 


These  wrenches  are  of  steel,  drop  forged,  finished  and  case  hardened. 

With  Chucks  Nos.  3  and  4,  instead  of  a  spanner  wrench  there  is  furnished  a 
special  pin  used  in  tightening  and  for  rapid  adjustment. 

ARBORS  FITTING  THESE  CHUCKS 


Morse  Twist  Drill  &  Machine  Company 

NEW  BEDFORD,  MASS.,  U.  S.  A. 


^iniiiimniiiiiiiiiiMiiiiiiiuiiiiiiiiiiiiiiiiiiMiiMiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiii iiMMiiiniiiiiiiiiiiiiiNMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiNiiNiiiitiniiiiiiiMiiiiMiuiMiiiiiiiiiiiiiiniiiiiituiiinKiiiiiirii.: 
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Taylor  Universal  Tool  Grinder 


The  pressure  necessary  to  hold  the 
tool  against  the  wheel  is  automatic- 
ally maintained  by  means  of  an 
adjustable  counterweight,  which, 
together  with  the  oscillating  motion 
of  the  wheel  and  method  of  moving 
the  tool-holder,  permits  free  access  of 
water  to  the  flat  surface  of  the  tool 
during  the  operation  of  grinding,  and 
eliminates  any  possibility  of  the  tool 
conforming  to  the  shape  of  the  wheel 
in  any  one  position  so  as  to  cause 
injury  by  heating. 

Treatise  on  Forging  and   Grinding 
mailed  upon  request. 


The  Tabor  Manufacturing  Company 


18th  and  Hamilton  Streets 


Philadelphia,  Pa. 


ONE  OF  THE  GREATEST  SELLS  ADVANTAGES 


The  primarv  purpose  of  these  split  uoUars  is  to  clamp  the 
steel  split  bushins:s,  on  which  rollers  bear,  to  the  shaft. 

A-t  the  same  time,  however,  they  serve  another  very  great 
purpose  in  forming  a  rotating  surface  against  which  ends  of 
roller  structure  run.  These  collars  being  clamped  to  the  shaft 
rotate  at  about  three  times  greater  speed  than  the  roller  struc- 
ture itself,  therefore  they  materially  aid  the  latter  rather  than 
retard  it,  as  do  the  usual  methods  (»f  construction. 

These  collars  ire  only  one  of  the  features  which  make  it 
possible  to  save  50  to  65<E  friction  with  Sells  Roller  Bearings. 

Here  are  the  other  features  :—  * 

(1)  They  are  universal  in  adaptation  (any  Sells  bearing  can 
be  fitted  to  any  hanger,  post  hanger  or  pillow  block,  of  a  cor- 
responding size.) 

(2)  Split  througliout  (applied  as  easily  as  a  split  pulley.) 

(3)  Shaft  is  protected  from  all  wear  by  steel  split  bushings. 

Manufactured  lyy 

ROYERSFORD  FOUNDRY  AND  MACHINE  CO..  Inc. 

Manufacturers  of  Po-wer  Transmission  MacKinery,  and 
PuncHing  and  Shearing  Machines. 

54  NortK  5tK  Street,  PHILADELPHIA,  PA. 


{4)    Can  be  bushed  to  fit  ditTerent  diameters  of  sh.iUt.. 

(5j    All  end  thrust  is  eliminated  iSells  is  full   floating  typi 

(6)    Sells  has  SELF-CONTAINED  ROLLER  STRUCTURE, 
eliminating  all  friction  between  rolls  and  insuring  that  roll 
will  run  parallel  with  box  at  all  times. 

(71    Sells  cost  60:*  less  than  any  other  roller  bearings 
and  can  be  fitted  to  every  hanger, 'post  hanger  or  pillow 
block  in  your  plant  without  the  expense  of  a   singli 
detail  of  new  equipment. 

Now  IF  YOU  WANT  TO  BE  SURE  how  much   gOO' 

money  these  Sells  Roller  Hearings  can  save   fo 
you,  sign  the   coupon   attached   hereto    Klciin 
NOW  and   mail   to   us— by   retuni   mail   we'll 
send  you  the  facts. 

Will  you  send  it  right  now? 


Royersford 
Foundry 
and  MacHii\e 
Co.*  Ix^c. 

Philadelphia*  Pa. 

Gentlemen  :— Replying     t  o 

your  ftd.  in  Machineuv,  st-nd 

me  booklet  and  all  information 

garding  Sells  Kollor  Bearings. 


Name. . . 

Firm 

Firm     nddress. 

Ruslncss 

H.'!irinv;s    n"\v    in    usr 
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THE  WALKER  SINGLE  STROKE  SURFACE 
GRINDER  FOR  WET  AND  DRY  GRINDING. 
IT  HAS  THE  MOST  RIGID  DESIGN  POSSI- 
BLE. THE  GRINDING  WHEEL  IS  BROUGHT 
DOWN  WITH  A  LEVER  AGAINST  A  POSI- 
TIVE STOP.  THERE  IS  A  COUNTER- 
WEIGHTED  WHEEL  SLIDE,  VERTICAL 
FEED  IN  AN  UPWARD  DIRECTION  ELIM- 
INATING SLACK  MOTION.  OPERATION 
IS  THE  ACME  OF  SIMPLICITY.  IT  IS  THE 
MOST   RAPID   GRINDER    IN    THE    WORLD. 


Write  us  at  once  for  special  circular. 


SOLE  AGENTS 


MANNING,     MAXWELL     &     MOORE 


MACHINE        SHOP        AND 


INCORPORATED 

85=87=89  Liberty  Street,  New  York 
FOUNDRY        EQUIPMENT       OF 


EVERY        DESCRIPTION 


111-115  No.  Canal  St. 

CHICAGO 
Jlonadnock  Rldg. 
SAN  FRANCISCO 


T21  Arch  St,  45  Oliver  St. 

PHILADELPHIA  BOSTON 

Candler  Bldg.  Traction  Terminal  BIdg. 

ATLAXT.V  INDIANAPOLIS 


Frisco  Bldg.  Park  Bldg.  1362  Ontario  St 

ST.  LOUIS  PITTSBURG  CLEVELAND 

White  Bldg.  Majestic  Bldg.  Merrill  Bldg.  Yokohama 

BUFFALO  DETROIT  IkllLWAUKEE  JAPAN 


Do  all  your 
Grinding  on 
one  machine 

-The 
Greenfield 
Universal 
Grinder 


It  is  the  gi'inder 
for  tool  shar- 
pening of  any- 
kind. 

Send  for  complete 
Catalog  today. 


Reamer 


Greenfield  Machine  Co.,  Greenfield,  Mass. 
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A  New 
Catalo 

Covering  all  the  dif- 
erent  lines  of  grind- 
ing machines  we 
manufacture  has 
just  been  received 
from  the  printer,  and 
we  would  be  pleased 
to  send  you  a  copy 
without  charge  if 
you  will  furnish  us 
with  the  address. 


The  Heald 
Machine  Co. 

20  New  Bond  Street 
WORCESTER,  MASS.,  U.S.A. 

Agents  :— Prentiss  Tool  and  Supply  Co,.  New  York, 
Boston,  Syracuse,  Buffalo.  Vaudyck-Churchill  Co.,  Phila- 
delphia and  Pittsburg.  The  Motch  &  Merry  weather  Ma- 
chinery Co.,  Cleveland,  Cincinnati,  Detroit.  Vonnegut 
Hardware  Co.,  Indianapolis,  Ind.  Hill.  Clarke  &  Co., 
Chicago,  111.  Chas.  Churchill  &  Co.,  London,  England. 
Penwick  PrereB  &  Co.,  Paris,  Prance  ;  Belgium  and  Italy. 
Ludw  Luewe  &  Co.,  Berlin,  Gunnany  ;  Austria,  Russia 
and  Holland.  Wllh.  Sonesson  &  Co.,  Malmo,  Sweden. 
Denmark  and  Norway. 


Drill  Grinder 


Ring  Grinder 


Cylinder  Grinder 


Internal  Grinder 
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ABRASIVE    FAST    GRINDING    WHEELS 


Are  preferred  for  General  Rough  Grinding  among  the 
operators  at  a  large  plant  producing  Manganese  Steel 
Frogs  and  Crossings  because  they  don't  merely  grind — 
they  "cut" — cut  fast  and  are  durable. 

Another   point — they   don't   become   smooth   or   slick. 
They  always  have  a  sharp,  clean   (free)  cutting  surface 


that  rips  off  the  surplus  without  causing  the  workmen 
undue  effort. 

Even  the  bond  that  holds  the  particles  together  has 
cutting  properties. 

Every  "Abrasive"  Wheel  is  turned,  trued  and  tested  for 
safety  and  guaranteed  satisfactory. 


Try  them  on  your  grinding  operation. 


ABRASIVE     MATERIAL     COMPANY,     PHILADELPHIA.     PA 

Foreign  agents— E.  Sonnenthal,  Jr.,  Berlin,  Cologne  and  Vienna.  Wilh.  Sonesson  &  Co.,  Ma 
Thomine,  Paris,  France.  R.  d'Aullgnac,  Barcelona,  Spain.  Spliethoff.  Beeuwkes  &  Co.,  Rott( 
«els,  Belpum.    Alfred  Herbert,  Ltd.,  Milan,  Italy.    Donnell  &  Palmer,  Buenos  Aires,  Argentina 


U.   S.  A. 


Foreign  agents— E.  Sonnenthal,  Jr.,  Berlin,  Cologne  and  Vienna.    Wilh.  Sonesson  A  Co.,  Malmo  and  Copenhagen.    Glaenzer,  Perroaud  A 
Thomine,  Paris,  France.      R.  d'Aullgnac,  Barcelona,  Spain.      Spliethoff,  Beeuwkes  &  Co.,  Rotterdam,  Holland.    R.  S.  Stokvl*  &  Flla,  Brm- 


WE  ALSO 
MAKE 

Speed 
Lathes. 

Lathes  with 
Turrets, 
Cross  Slides, 
Collet  Chucks 
etc. 

Small  Screw 
Machines. 

Tapping  and 

Threading 

Machines. 

Too!  Holders, 
etc. 


DON' 


A  FEW  DON'TS 


wait  for  your  tool  to  be  ground. 


DON'T  stop  production  on  expensive  ma- 
chines because  your  grinders  are  busy  on 
other  work. 

DON'T  think  you  have  got  to  have  a  full 
universal  equipment  for  every  special  job 
that  you  would  like  a  separate  grinder  for, 
and  so  keep  it  always  set  up  for  that  work. 

DON'T  imagine  that  a  tool  grinder  costs 
too  much  money  because  it 

DON'T  if  it's  a  WELLS. 


DON'T  delay.  We  have  just  com- 
pleted a  large  lot  of  these  machines 
and  can  ship  immediately  if  ordered 
NOW. 
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One  Besly  Grinder  with 
unskilled  operator  Displaces 
Ten  Milling;  Machines 
and  Reduces  Cost  Nearly 
Ninety  Percent. 


Machine 


Brass  Hexaeon  Nuls. 

Stock  removed — Enough 
face. 

Accuracy — to  size  wltbin  0.005  In 
Fixture    (Patented    .August 


1%   in.  O.  V.  by  %   in.  wide, 
to  clean  up,  aliout  1/04  in.  from  each  sur- 


after  the 
all  over  except  on 


640 


9 
2,340 


in. 
in. 


2%  in. 
%ln. 
400 


2,330 


3%  in. 
%  in. 


4 
5,110 


—No.   26-18   Besly   Grinder  with   Besly   Nut   Grindin; 
14,  1906),  holding  nine  nuts  at  a  time. 
Circle— No.  2340,  Grain  No.  36  Helmet  Spiral  Circle. 
Time — 040  nuls,  3840  surfaces,  per  hour. 
Cost  of  circles — about  TEN  CENTS  PEE  HOUR. 

Former  time  on  spi-cially  designed  milling  machines,  65  nuts  per  hour. 
Report  on  finishing  six  sides  of  Hexagon   Brass  Nuts  from   rough  castings, 
nuts  have  been   machined,   bored,   tapped  and  faced,   in   fact,   finished 
the  sides. 

Outside   diameter   of   nuts 1  ■V32  in. 

Width    of    nuts %  in. 

Nuts  finished  on  sides,   per  hour *1.000 

Besly   Nut   Grinding   Fixture   holding   following 

number  of   nuts 24 

Formula  number  of  Helmet  Spiral  Circles  used.     2,340 

•CAN  YOU  IMAGINE  ONE  OPERATOR  FINISHING  FROM  THE  ROUGH,  6,000 
METAL  SURFACES  PER  HOUR?     Think  that  over. 

The  BESLY  GRINDER  is  the  youngest  member  of  the  machine  tool  family  and  one 
of  the  most  useful  tools  known  to  machine  shop  practice. 

Grinding  is  done  by  emery  (or  other  abrasive)  cloth  sheets,  called  circles,  glued  to  the 
faces  of  steel  disc  wheels.  When  the  circles  become  worn,  they  are  torn  off  the  steel 
wheels  and  new  circles  glued  and  pressed  on. 

The  BESLY  GRINDER  is  used  chiefly  for  making,  perfecting  and  finishing  flat  sur- 
faces of  metal.  It  can  be  operated  by  unskilled  labor,  and  work  for  which  it  is  adapted 
is  done  in  a  fraction  of  the  time  required  by  the  lathe,  planer,  shaper,  milling  machine,  file 
or  any  other  type  of  surface  grinder. 

The  BESLY  GRINDER  is  the  only  machine  tool  known  which  turns  out  accurate, 
finished  work  without  rigidly  chucking  same.  To  remove  stock  without  rigidly  clamping 
the  work  is  a  fundamental  principle  in  disc  grinding  practice.  It  reduces  cost,  and  is 
one  of  the  great  adrantages  the  BESLY  GRINDER  holds  over  all  other  machine  tools  and 
surface  grinders.  ,      „ , 

The  BESLY  Helmet  Spi -al  Steel  Disc  Wheel  Is  abso- 
lutely  safe   in   the   hands   of   unskilled   labor,   at   any 
speed,  under  any  load  and  under  heavy  side  pressure 
that  soUd  emery  wheels  could  not  stand.     Further,  it 
(/rinds     faster     than     any     other     type     of     grinding 
wheel.     This  is  not  merely 
an    advertising    statement ; 
it  is  an  established  fact. 
In  this  double  spindle  BES- 
LY    GRINDER    two    grinding 
discs    are    brought   in    contact 
with    the   work,    grinding   two 
parallel     surfaces     simultane- 
ously. 

The  Heads  are  mounted  on 
ways  planed  on  bed  casting 
and  clamped  in  position  simi- 
lar to  tailstock  of  a  lathe. 

The  Head  to  the  left  Is  sta- 
tionary, but  the  one  to  the 
right  can  be  moved  along  the 
bed  aud  clamped  to  grind  any 
desired  length   to   10  in. 

To  bring  the  discs  in  con- 
tact with  the  work,  the  spin- 
dle of  the  right-hand  head  has 
an  endwise  movement  of  1  in. 
This  movement  is  actuated 
by  lever  and  pinion  engaging 
a  rack  cut  on  the  outer  bear- 
ing bushing.  This  geared 
lever  feed   is  patented. 

Longitudinal  movement  is 
limited  "by  adjustable  microm- 
eter stop  screw,  graduated  to 
read  to  .001  in.,  so  that  work 
may  be  ground  accurately  to 
size  and  duplicated. 


BESLY  Helmet  Spiral  Disc  Wheel 
with  circle  torn  to  show  construction. 
The  glue  imbeds  In  spiral  grooves  In 
steel  disc  and  acts  as  a  driver  to  the 
circle,  same  as  the  tail  of  a  lathe  dog. 


No.   26-18   Besly   Spiral   Disc   Grinder 
Code    word   "ZEND" 


Helmet  Spiral  Circle — The  abrasive 
Is  applied  to  the  backing  sheet  in  spiral 
ridges  with  intervening  clearance  spaces, 
because  a  corrugated  or  ribbed  surface 
on  the  fiat  side  of  a  disc  will  cut  faster 
on  fiat  work  than  a  plain  surface  of 
abrasive. 


Are  You  Up  On  Disc  Grinding? 

Charles  H.  Besly  &  Company 


CHICAGO 


(Orisinalors  of  Disc  Grinders) 


U.  S.  A. 


LARGEST  MANUFACTURERS  OF  DISC  GRINDERS  IN  THE  WORLD 

Cable  AddrBsg,  CHASBESLY.  CHICAGO.  A.  H.  C    nnrt  I.lobt.r'a  Code. 

Foreign  Ar.ENTs.^IUick  &  Hickman.  Ltd.,  London,  Itirminghani,  Manchester 
and  Glasgow.  Charles  Churchill  &  Co.,  Loudon,  Birmiugbam.  .Manchester,  New- 
castle-on-Tyne  and  Glasgow.  Schuchardt  &  Schutte  Berlin,  Vienna,  St.  Peters- 
burg, Stockholm.  Copenhagen,  Budapest,  Prague  and  Shanghai.  Alfred  11.  Scluitte, 
Cologne  Paris,  iirussels,  Liege,  Milan.  Madrid.  lillhao  and  Barcelona.  Ing.  A.  Haldlnl 
&  C.  P'ontedera,  Italy.  Thomas  Drysdale  &  Co.,  Iluonos  Ayres.  John  Danks  & 
Co.,  Melbourne  and  Sydney. 
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Visit  our  Works  and  see  the  Care  we  Take 


To  Secure  Good  Results  with 

Norton  Grinding  Machines 

See  our  system  of  straight  edges. 
See  our  lining  fixtures. 
See  our  system  of  scraping. 
See  our  system  of  inspection. 
See  our  system  of  testing,  etc. 

We  Are  Specialists  With  Special  Equipment 


AGKNTS— 
Vonn^rut  Hardware  Co.,  Indianapolis. 
Robinson,  Cary  &  Sands  Co.,  St.  Paul  and  Duluth. 

Maiming.  Maxwell  &  Moore.  Ilttsbxirg.  St.  Louis,  Philadelphia,  Atlanta. 
Prentiss  Tool  &,  Supply  Co.,  New  York,  Boston,  Buflfalo.  Syracuse. 
Motch  &  Mearyweather  Mchy.  Co.,  Cleveland,  Detroit  and  Cincinnati. 
The  Canadian  Fairbanks  Co..  Montreal,  Toronto.  Vancouver. 
Henahaw  Bulkley  &  Co.,  San  Francisco.  Los  Angeles. 
Ludw.  Loewe  &  Co.,  Ltd.,  London.  Berlin,  European  Agents. 
F.  W.  Home,  Yokohama,  Japan. 


Norton  Grinding  Company 


Worcester,  Mass. 


Chicago  Store:    II  North  Jefferson  Street. 
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THE  CUTTING  FACE  OF 
A  GRINDING  WHEEL 

has  thousands  of  little  tools  cutting  off  little  chips.  It 
makes  a  big  difference  what  these  little  tools  are  made 
of,  just  as  it  makes  a  big  difference  what  quality  of  steel 
is  used  in  making  steel  tools.  It  makes  a  big  difference 
as  to  how  each  little  tool  holds  its  cutting  edge. 

A  Norton  wheel  gets  its  good-cutting  face  from  Alun- 
dum.  Each  little  grain  of  Alundum  that  is  working  is 
a  tool  in  perfect  condition  for  good  work. 

Insist  on  a  grinding  wheel  made  of  Alundum,  just  as  you 
would  insist  on  the  best  grade  of  steel  for  your  steel  tools. 


INDIA  OIL  STONES 

Every  user  of  edged  tools  should  have  a  list  of  India  Oil 
Stone  shapes  and  prices.  The  "India"  cutting  quality  is 
recognized  wherever  tools  are  used.  Made  in  64  different 
shapes.  Send  for  list  to  Pike  Manufacturing  Company, 
Pike,   N.  H.,  Sole  Selhng  Agents  for  the  India  line. 


NORTON  COMPANY 


WORCESTER,  MASS.,  U.  S.  A. 


New  York 
50  Church  St. 


Chicago 
11  No.  Jefferson  St. 


Niagara  Falls 
Alundum  Plant 
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Factories  and  manufacturing  establishments  Vitrified  Grinding  Wheels  are  in  constant  use  and 
giving  exceptional  satisfaction — is  your  plant  in  this  list? 

Vitrified  Wheels  are  cool  cutting  at  highest  speeds,  do  not  heat  or  draw  the  temper  from  work  or 
tools,  therefore,  especially  adapted  for  high  speed  steels.  Free  and  easy  cutting,  they  increase  the 
workman's  productive  capacity.     Profitable  because  they  do  their  work  well  and  without  waste. 

Vitrified  Grinding  Wheels 

give  the  shai-p,  clean  bite  so  essential  in  grinding  work,  are  adapted  for  every  class  of  work,  are 
made  from  an  almost  pure  Crystal  Corundum  and  thoroughly  tested  before  delivery. 

Let  us  send  the  neiv  book  on  Vitrified  Wheels. 

VITRIFIED    WHEEL    CO.,  Westfield,    Mass. 


The  Bath  Universal  Grinder 


is  the  Practical 
Shop  Grinder 


It  is  neither  convenient 
nor  necessary  to  have  a 
separate  machine  for 
each  special  class  of 
grinding — floor  space 
and  capital  are  both  ab- 
sorbed by  such  extra 
tools — put  in  a  Bath 
Universal  and  do  all  the 
work  on  one  machine. 
The  Bath  is  adapted  for 
surface,  cylindrical,  in- 
ternal, tool  and  cutter 
grinding;  it  is  strong, 
rigid,  accurate,  easily 
operated  and  built  for 
ser\ice. 


Our  Catalogue  will  serve  as  an  introduction  if  you  are  not  already  familiar  with  our  machines. 

THe  BatH  Grinder  Company,  FitcHburg',  Mass. 

Foreign  Agents  :  Japan,  Alfred  Herbert.  224  Yamashito-cha,  Yokohama.  Northern  and  Eastern  Germany,  Austria-Hungary,  Sweden  and 
Russia.  Schuchardt  &  :5chutte,  Berlin.  Vienna,  Stockholm  and  St.  Petersburg.  Western  and  Southern  Germany,  Switzerland,  Holland,  Bel- 
gium. France,  Spain  and  Italy,  Alfred  H.  Sobutte,  Neumarkt  18,  Cologne. 
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Where  Landis  Grinders  are  Built 

A  LITTLE   STUDY   IN   EVOLUTION 


1897 

The  two  buildings  shown  above  mark  the  wonderful  growth  of  a  manufacturing  business  founded  on  the  right 
basis  and  conducted  on  the  highest  and  most  up=to°date  methods. 

The  Landis  Plant  is  today  tHe  Larg^est  in  tHe  AVorld 

Devoted  exclusively  to  the  building  of  Grinding  Machines  for  Cylindrical  and  Conical  Surfaces 
and  is  known  in  every  country  where  machinery  is  employed. 

THE  LANDIS  LINE  INCLUDES-Universal  Grinding  Machines,  Plain  Grinding  Machines, 
Plain  Grinding  Machines  with  Gap,  Crank  Grinding  Machines,  Internal  Grinding  Machines, 
Cam  Grinding  Attachments — all  built  from  improved  designs,  equipped  with  latest  time  and  labor 
saving  devices  and  conceded  to  be  the  most  rigid,  accurate  and  adaptable  grinders  on  the 
market. 

Complete  Catalogue  or  special  folders  with  samples  of  work  sent  on  request. 

LANDIS  TOOL  COMPANY,  Waynesboro.  Pa.,  U.S.A. 

^ew  York  Office,  Fulton  Building,  50  Church  Street,  Walter  H.  Foster  &  Co.,  Managers. 

Agents— C.  W  Burton,  Griffiths  &  Co  ,  London  and  Glasgow.  Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  ^t  Petersburg,  Copenhagen 
and  Budapest.  Alfred  H.  Schutte.  Cologne.  Brussels,  Liege,  Milan,  Paris  and  Bilbao.  A.  R.  Williams  Machinerv  C".  Toronto.  \\'illiams  & 
Wilson.  Montreal.  Canada. 


A  Modern  (IrlndInK  Machine— I  jndls  16-ln.  x  72-in.  Plahi  Grinder.     Self-contained. 
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You  Cam  Use 
Every  IncH 

of  a 

Safety  Grinding  Wheel 

By  simply  changing  to  a  smaller 
set  of  safety  collare  as  the  wheel 
wears  away  in  use.  By  this 
method  the  wheel  is  held  in  place 
from  the  time  it  is  put  into  service 
until  it  is  entirely  worn  out. 

The  Safety  Collar 

also  permits  the  wheels  to  be  run  at  high 
speeds  without  danger  of  breaking  and 
possible  injury  to  your  workmen. 

Safety  Collars  are  either  sold  or  loaned 
free  to  users  of  our  wheels. 

We  carry  in  stock  a  complete  line  of 
regular  Safety,  sectional,  plain  and 
special  Corundum,  Carbondite  and 
Emery  Wheels.  Special  shaped  wheels 
for  all  standard  makes  of  universal 
cutter,  tool  and  knife  grinding  machines 
ready  for  immediate  shipment. 

Our  Catalogue  No.  6  is  a  complete  reference 
book  of  Abrasive  Wheels,  Polishing  and 
Grinding  Machinery.     Send  for  copy. 

The  Safety  Emery  Wheel  Co. 

Spring>field,   Ohio 

J.  R.  Baxter  &  Co..  Montreal,  Canada.  Alder  &  Eisen.schitz.  Milan. 
Pfeil  &  Co.,  London.  V.  Lowener  &  Co.,  Copenhagen.  DeFries  & 
Co.,  Act.  Ges.,  Dusseldorf,  Berlin,  Wien  and  Paris. 


American 

Corundum  and 
Emery  Wheels 


are  producing  excellent  results  on  these 
DIFFICULT   GRINDING   OPERATIONS. 

Grinding  frogs  and  switches,   (open 
hearth  and  manganese  steel). 
Automatic  surface  grinding  of  brass 
and  cast  iron. 

Grinding  chilled  iron  rolls. 
Finishing  gun  barrels. 
Grinding  cotton  mill  spindles. 
Grinding  aluminum  castings. 

American  Grinding  Wheels,  used  ac- 
cording to  modern  grinding  practice, 
are  producing  better  results  at  lower 
ultimate  costs  than  any  others  made. 

Let  us  prove  this  to  yon. 

American  Emery  Wheel  "Worhs 

Providence,  R.  I.,  V7.  S.  A, 

Penwick  Freres  &  Co.,  Paris.  Brussels,  Liege,  Zurich,  Genoa,  Milan; 
Heinrich  Dreyer,  Berlin,  Germany;  Hans  Schulze.  Vienna  and  Brunn, 
Austria;  A.  B.  V.  Lowener,  Stockholm,  Sweden.  V.  Lowener.  Copen- 
hagen. Denmark.  V.  Lowener's  Maskinforretning.  Christianla.  Nor- 
way.   R.  S.  Stokvis  &  Zonen,  Ltd.,  Rotterdam,  Holland. 


DISC  GRINDERS  and  GARDNER  GRIND- 
ERS  are  one  and  the  same  thing. 

Specify  "Gardner  Grinder  Finish"  on 

your  drawings  and  a  large  saving  in 
Time  and  Metal  is  assured. 

GARDNER  MACHINE  CO.,  Beloit,  Wis. 
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FASTER  AND   BETTER 

IN  grinding  large  steel  dies  for  stamping  out  buckets  and  coal  hods, 
Carborundum  was  tested  out  in  competition  with  the  best  grind- 
ing wheels  that  could  be  found  of  other  makes.  Carborundum 
ground  one  die  every  fifteen  minutes— It  did  not  heat  the  die— It 
held  up  well  on  the  comei-s  and  did  not  throw  chunks  or  raise  dust — 

The  best  of  the  other  wheels  took  30  to  40  minutes  for  each  die — It 
threw  chunks  and  did  not  hold  up  on  corners — It  also  raised  so  much 
dust  that  the  operator  could  not  finish  a  die  without  taking  fresh  air. 
Carborundum  not  only  worked  twice  as  fast,  but  it  held  up  better,  lasted 
longer  and  was  clean.    It  will  do  the  same  thing  in  your  grinding  shop. 

THE  CARBORUNDUM  COMPANY,  Niagara  Falls,  N.  Y. 


The  Ransom  Patent 
Speed  Controller 
Applied  to  Ransom 
Motor  Driven  Dry 
Grinders 

Makes  an  A-1  combination 
of  economy,  convenience 
and  efficiency. 

Gives  the  operator  com- 
plete control  of  speed  var- 
iation. Keeps  the  machine 
running  at  con-ect  speed 
as  the  wheel  wears  down. 
Assures  the  maximum  pro- 
duction at  all  times  with- 
out power  losses. 

Adapted  for  any  direct 
current  grinder. 

Ask  us  for  complete 
details. 


RANSOM  MANUFACTURING  CO..   OsHKosh,  ^Vis. 
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TheValley  City  Combination 
Disc  and  Surface  Grinder 

is  an  especially  advantageous  ma- 
chine for  the  pattern  shop  and  for 
all  kinds  of  tool  and  surface  grind- 
ing. The  very  substantial  con- 
struction, body  of  machine  one 
solid  casting,  eliminates  vibration 
and  contributes  to  accurate  pro- 
duct. All  conveniences— rapid  ad- 
justing screws,  tilting  table,  mi- 
crometer adjustment  for  upper 
table,  rest  for  tool  grinding — a 
complete    and   efficient   machine. 

Full  line  includes  Wet  and  Dry 
Grinders,  Combination  Machines, 
Buffing  and   Polishing  Machines. 

Send  for  Catalogue. 

Valley  City  Machine  Works 

Grand  Rapids,  Michigan 


You  11  Have 
No  Use  for 
Diamonds 

After  Trying  the  D1AM0=CARB0  EMERY  WHEEL  DRESSER 

It  is  much  cheaper  than  the  Black  Diamond,  and  tar  superior; 
never  becomes  dull,  always  keeps  a  sharp  cutting  edge  to  wheel, 
shapes  the  wheel  as  you  want  it  shaped  and  leaves  it  better 
than  any  other  method  will. 

No.  3—10"  $3.50.     No.  5—12*  $4.00.    Write  for  Booklet 

Destnoiid  -  StepHan    Mf^.    Co. 

URBA.NA.,     OHIO 


13-inch 

Plain 

Cutter  and 
Reamer 

12aod 
14-inch 


LATHES 

GRINDERS 

DRILLS 


16=inch 

Universal 
Tool  and 
Cutter 

Sensitive 


We  want  your  business.     Remember! 
Let  us  hear  from  you. 

The  Miami  Valley  Machine  Tool  Company 

843  Qermantown  St.,  Dayton,  Ohio,  U.  S.  A. 


The  Milwaukee  Wet 
Tool  Grinder 

Exactly  meets  your 
tool-grinding  needs. 

Simple  in 
design, 
strong 
and  sub- 
stantial in  con- 
struction.    Fit- 
ted with  Patent 
Air  Jet  Device 
which  at  all 
times  supplies 
the  wheel  with 
clean  water. 
No    pumps, 
packed  joints 
or    complicated 
mechanism. 


A  first-class  machine — ask  for  catalogue. 

LUTTER  ®  GIES.  Milwauhee,  Wis. 

AGENTS— E.  L.  Essley  Machinery  Co.,  Chicago.    O.  L.  Packard 
Machinery  Co.,  Milwaukee. 


la  Drill  Grinding 


Speed,  simplicity  and  accuracy 
all  demand  the  use  oi 

NEW  YANKEE 
Drill  Grinders 

They  are  in  a  class  by  themselves 
as  to  high  quality  and  conven- 
ience, yet  the  cost  is  small. 

Catalog  free- 

SUBFACE  AJSTD  TOOL  ROOM 

GRINDERS. 

Wilmarth&MormanCo. 

580  Canal  St..     Grand  Rapids,  Mich. 

Agents  for  Great  Britain:  C. 
W.  Burton,  Griffiths  &  Co., 
London.  Buck  &  Hickman, 
Ltd.,    London. 


CUTTING 
ABILITY- 
SAFETY— 
SPEED 

Factors  that  have 
placed  Sterling 
Grinding  Wheels 
as  the  first  choice 
of  experienced  buy- 
ers. Uniform  in 
quality.  Made  in 
all  shapes  and 
sizes  and  graded 
to  meet  every 
grinding  need. 


THE  STERLING  EMERY  WHEEL  MFG.  CO.  ^trVuir 

Branches  :    New  York  House.  45  Vesey  St.     Chicago  House.  653  West 
San  Francisco  House,  139  Townsend  St. 


and  Offic«a: 
O.,    U.  S.  A. 

Washington  St- 
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The  Robinson  Tool  Grinder 
for  Twist  Drills  and 
General  Work 


Any  mechanic  can  grind  twist  drills 
theoretically  correct  on  the  Robinson 
Improved  Grinder.  Elspecially  satisfac- 
tory on  three  and  four  Hute  drills. 
Selected  wheels  and  smooth,  steady 
running  insure  the  efficiency  so  neces- 
sary for  tine  tool  grinding. 
Combines  many  special  features  of 
larger,  more  costly  machines.  Moderate 
price.  Write  lor  details. 

THE    ROBINSON    TOOL    WORKS 

Waterbury.  Conn..  U.  S.  A. 


FRAZER'S   ADJUSTABLE    MALLE- 
ABLE IRON  FLASK  PIN 

saves  time,  exftense,  and  makes  true  castings.    Quickly 
applied  and  easily  adjusted. 

Send   foe   prices  on  our  line  of    Pattern    Makecs* 
Specialties, 

MILWAUKEE     FOUNDRY    SUPPLY    CO. 
Milwaukee,  Wis, 


FORCINGS 

For    Machinery    Btiilders 


We  have  Steam  Hammers,  Drop 
Hammers,  Trip  Hammers  and 
Upsetters. 

The  Machinery  Forging  Go. 

CLEVELAND,  O. 


The  New  Geometric  Chaser  or  Die  Grind- 
er Insures  Contin- 
ued Accuracy. 

That's  the  chief  requirement  of 
all  screw-cutting- tools.  Correct 
grinding- by  hand  is  no  easy  mat- 
ter and  the  Geometric  Grinder 
is  distinctly  designed  to  over- 
come these  difficulties  and 
secure  clean  cutting  dies  ([uick- 
ly  and  economically,  within  any 
desired  limit  of  tolerance. 

For  "tQuching  up"  or  complete 
regrinding  all  makes  of  thread 
chasers,  either  stock  or  special, 
this  machine  is  unequaled  and 
a  second  wheel  provides  for 
ordinary  tool  grinding. 

Universally  mounted  vise  with 
adjustments  for  grinding  to  any 
radius,  right  or  left  hand,  is 
part  of  the  equipment. 

Let  us  send  the  full  description. 

The  Geometric  Tool  Co. 

Westville  Station,  New  Haven,  Conn. 

Pacific  Coast  Agents— The  Compressed  Air  Machinery  Co.,  San  Francisco,  Cal.  Foreign 
AGENTS--Uias.  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester,  Nevvcastle-on-Tyne. 
Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Paris,  Milan,  Bilbao.  Schuchardt  &  Schutte, 
Vienna,  St.  Petersburg,  Stockholm,  Berlin.  Van  Rietschoten  &  Houwens,  Rotterdam,  Holland 


MARBACH  EMERY  WHEEL  DRESSER 


PAT.    PENDING 


gy-?--2-'"""-»> 


Double  Life 

No  Danger 

The  best  Wheel 
Dresser  made. 
Safeguards  the 
operator  be- 
cause the  pat- 
ent  side   handle   keeps  him  out  of  the  path  of  flying  emery  or  pieces  of  the 
wheel  in  case  of  accident.     Outwears  several  ordinary  dressers,  has  two  sets 
of  cutter  wheels,  leverage   is  under  easy   control.     Price  $1.00— and  nothing 
like  it  on  the  market  at  any  price. 

THE  F.   G.   MARBACH   CO..   Medina.  Ohio 


Grinding 
Machines 


EMERY  WHEEL  DRESSERS 


No.  I 
For  Resular 
Shop  Use 


No.  2 

For  Large 

Wheels 


These  Dressers  in  connection  willi  our  Cutters  malce  a  most 
powerful  and  efficient  tool,  especially  our  No.  2  which  is  made 
proportionately  larger  and  stronger  for  large  wheels. 

CUTTERS 

We  mal<e  the  regular  "Huntington"  (pattern)  Paragon  Cutter 
and  Roughing  Cutters  for  Dresser  No.  1.  and  the  "Huntington" 
(pattern)  and  Roughing  Cutters  for  Dresser  No.  2. 

Let  us  seiuf  you  Jt^scriptivt-  circular  attJ prices. 

GEO.   H.  CALDER,   Lancaster,   Pa.,    U.S.A. 


©Ti'?Iinm  Ifabmr  f mil  Caiumft 
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In  this  Age  of  Competition  the 
Quality  of  Finish  Talks — 

That  the  most  accurate  surfaces,  the  most  durable  and  reliable  bearings, 
the  best  exterior  finish  are  produced  by  grinding  has  long  been  conceded 
by  experienced  men — the  lack  was  a  machine  possessing  the  efficiency  and 
adaptability  to  economically  meet  all  conditions. 

THe  Bryant 
CHucking'  Grinder 

fills  this  need  exactly.  It  is  built  for  general  chucking,  covers  the 
whole  field  and  is  one  of  the  most  rapid  and  accurate  producers  of  dupli- 
cate parts  yet  offered. 

The  multiple,  wheel  feature  permits  internal,  ex- 
ternal and  face  grinding  at  one  setting  of  the 
piece.  Quality  of  work  turned  out  is  above  crit- 
icism. The  system  of  stops  insures  exact  dupli- 
cation of  diameters  and  thicknesses,  and  reduces 
cost  of  assembling. 

Save  money  and  improve  your  pro- 
duct by  installing  "THe  Turret  LatHe 
of  tKe  Grinding  Art". 

Catalogue  and  examples  of  ivork  on  request. 

Bryant 
Chucking 
Grinder 
Company 

Springfield, 
Vermont,  U.  S.  A. 
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ARE 
THOROUGHBREDS 


Some  tools  may  run  to  the  three-quarter  post, 
but  can't  hold  a  lead  to  the  finish— put  your 
money  on  a  Card  Tap  and  get  the  purse. 

The  advantage  of  best  material,  accurate 
methods  of  manufacture,  uniformity  of  pitch, 
good  temper  and  staying  qualities  are  back  of 
every  Card  Tap. 

It's  "Card  Taps"  against  the  field,  and  when 
your  dealer  recommends  a  Card  Screw  Cutting 
Tool,  you  are  getting  an  inside  tip  from  a 
friend  who  really  knows. 


Catalogue  and  list  of  "past 
performances"  on   request. 


S.  W.  CARD  MFG.  COMPANY 

MANSFIELD,  MASS.,   U.  S.  A. 

EUROPEAN  AGENTS-OiM.  Churchill  «c  Co..  London,  Binningh»ni.  ManchMtei  and  Gkwow;  Morki  «e  Co.,  Lid..  P«m;  Fcnwick  Fnra  &  Co.,  Milan: 
l»ii«ciSlekdy,  Budaport;  V.  Lowener,  SloctMm.  CopenhaBcn.Chriitiania;  A.  A.  Kamptraalh  (BniBids).  Lfcl..  BniiKb;  HaniSchulle,  Vitnna  and  Bninn,  Aunria! 
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A  Long  Lived  Drill 

AND  A  WORKER 


Quick  Change  Drill  Press 

One  of  the  up-to-date,  money-saving,  labor-elimi- 
nating machines  that  is  produced  only  once  in  a 
cycle  of  time.  Built  with  ball  bearings  throughout, 
it  gives  long  service  with  least  attention,  is  compact, 
easily  operated  and  covers  a  wide  range  of  drilling. 


The  new  patented  belt  drive  combines  all  advan- 
tages without  a  loophole  for  wasted  power.  Four 
changes  of  speed,  from  500  to  2050  R.P.M.,  are  in- 
stantly effected  while  the  machine  is  running  and 
without  the  operator  leaving  his  working  position. 
Connection  from  pulleys  on  the  driving  shaft  to  pul- 
leys on  spindle  is  by  an  endless  belt  of  unusual  length 
which  is  never  shifted — the  speed  changes  being  pro- 
duced by  the  action  of  simple,  cone  type  clutches  in- 
terposed between  pulleys  of  different  diameters  on 
drive  shaft  and  spindle.  Two  conveniently  located 
levers  control  the  movement  of  these  clutches,  and 
are  self-locking  in  all  positions. 

We  shall  he  glad  to  enumerate  further 
good  points,  if  you  tcill  write  us. 

I 

Single  or  Multiple  Spindle  Types. 

The  Dwight  Slate  Machine  Co. 

516  Asylum  Street,         HARTFORD,  CONN. 

DOMEsnc  AGENTS— Maiming.  Maxwell  &  Moore,  Inc.,  Chicaco,  Philadelphia, 
Boston,  St.  Louis.  Pittsbnrg.  Buffalo.  Atlanta.  Indianapolis.  Detroit.  Milwau- 
kee San  Franeist-o.  and  "W.  M.  Pattison  Suppiv  Co..  Cleveland.  Ohio. 


A  Powerful  Superior  Drill 

All  up-to-date  improvements,  back  gears,  power 

feed,  sliding  head,  etc.,  and  every  convenience 

for  easy  handling  are  combined  in  this  machine. 

Full  specifications  on  request. 

THE  SUPERIOR  MACHINE  TOOL  CO. 

KOKOMO,  INDIANA 


Do  You  DrUl  l  Holes? 


HOW.  MANY? 

How  much  does  the  labor 
cost  in  a  year's  time? 

How  many  hands  on  that 
kind  of  work? 


We  are  doing  one  job  in  4  hours 

" "  Ovei/^  Ball 
Bearing  Drill  Press 

that    (ormerly    required    1 7  hours    on 
Standard  "up-to-date"  upright  drill. 

Even  at  the  low  rate  of 
$4.00  a  week,  $208.00  a 
year,  the  same  work  would 
cost  only  $49.00  on  the 
.4 vey— Saving  $159  00 
on  one  drill.  Higher  rates 
show  still  greater  savings. 

If  we  save  you  even  one- 
hall  your  labor  on  all  sizes 
straight  through,  does  the 
old  drill  press  pay? 

Where  do  the  dollars 
look  best  to  you? 
In  your  profits     or  in 
your  payroll? 


The  Cincinnati 
Pulley  Machin- 
ery Company 

Cincinnati,  Ohio 
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The  Rockford  Gang 
Drills  and  the 
Rockford  Patented 
Geared  Tapper 

Make  a  '  'powerful  good  "  combination  for  the  shop 
or  manufacturing  plant.  The  31-inch  Gang  Drill  is 
simple,  accurate,  immensely  powerful  and  wonder- 
fully well  designed.  Arranged  with  suitable  jigs  it 
is  particularly  valuable  for  boring  and  tapping  pump 
cylinders,  and  for  boring  and  facing  in  rotary  pump 


work.  The  reverse  gear  is  dis- 
connected by  moving  forward 
the  lever  on  the  right  hand 
side,  obviating  the  necessity 
for  the  operator  to  leave  his 
position  in  front  of  the  ma- 
chine. Clutch  connecting  the 
feed  is  thrown  out  when  the 
machine  is  placed  in  a  neutral 
position,  also  stopping  the  spin- 
dle instantly. 


The  Patented 
Geared  Tap- 
per, being  a 
part  of  the 
machine,    is 
always   in 
place    and 
ready  for  work,  or  can  be 
lifted  out  of  mesh  in  a  few 
seconds'  time.  Simple,  con- 
venient and  a  labor  saver. 


0mm 

'     pniLllNSMACHINfrV^ 


Write  for  the  full  description. 


RocKford  Drilling  Machine  Co. 

ROCKFORD,   ILL.,   U.  S.  A. 

Edgar  Bloxham,  Agent  for  Prance,  Italy  and  Belgium  ;  Thomas  McPherson  &  Son,  Melbourne  ;  Alfred  H.  Schutte,  Agent  for  Western 
Germany,  Switzerland,  Spain  and  Portugal;  R.  S.  Stokvis  &  Zonen,  Ltd.,  Rotterdam,  Agents  for  Hplland  and  the  Dutcb  Colonies. 
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Machining  Automobile  Main  Driving  Pinion  on  a 
14"  FAY  AITOMATIC  LATHE  in  Two  Operations 


FIRST    OPERATION 

Work  held  on  centers. 
Back  tool  roughs  back  end  of  teeth. 
Carriage  turns  diameters  shown  between  dimen- 
sion lines  A.  and  finish  turns  back  end  of  teeth. 


Two  lathes,  attended  by  one  man,  produce  60  pieces  per  day. 

FAY  MACHINE  TOOL  COMPANY,   Philadelphia,   Pa, 

FOREIGN  AGENTS :    Great  Brilain.  C.  W.  Burton.  Griffiths  8c  Co..  Ludaate  Square.  Ludgate  Hill.  London.  E.  C. ;   Germany.  Switzerland  »nd  Austria-Hun»ary. 
Heinrich  Dreyer,  Kaiser  Wilhelmstrasse  1 .  Berlin.  C  2:  France  and  Italy.  Edgar  Bloxham.  1 2  Rue  de  Delia  ( 1  Xe).  Paris ;  Belgium  and  HoDand.  Slokvis  &  Zonen.  Rotterdam. 


Fosdick  Radials 


Improved  machines  that  meet  your 
drilling  and  tapping  requirements— 
every  day  or  special  needs — with 
up-to-date  directness,  accuracy  and 
economy. 

Back  gears  and  tapping  attachment 
are  located  on  the  head.  The  arm 
swings  on  ball  bearings.  A  rack 
and  pinion  facilitate  movement  of 
the  head  along  the  arm.  Every 
labor-saving  device  that  has  practi- 
cal value  incorporated. 
The  operator  appreciates  a  Fosdick 
for  its  simple  and  easy  operation. 
Thd  owner  approves  it  for  its  cost  re- 
ducing and  work  producing  qualities. 

The  catalogiie  gives  all  the  details. 


The  Fosdick 
Machine  Tool  Co. 

CINCINNATI,  Om  U.  S.  A. 

Foreign  .^gexts  :  R.  S.  Stokvis  &•  Zonen.  Rot- 
terdam, Holland.  Fenwick  Freres  &  Co.,  Paris. 
France.  Ludw.  Loewe  &  Co..  Berlin,  Germany. 
Adolfo  B.  Horn.  Havana,  Cuba.  Bevan  &  Edwards, 
Propty.  Ltd.,  Melbourne,  Australia.  C.  W.  Burton. 
Griffiths  &  Co..  London,  England. 


AtiLrusi,   l!M(i 
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ROCKFORD  CRANK  SHAPERS 

For  Smooth  Mechanical  Performance 

Meet  "today's"  demands  with  the  effi- 
ciency of  "tomorroyv's"  equipment, 
anticipating  the  need  for  greater 
capacity  with  a  shaper  for  doing  the 
possible  near-future  as  well  as  the 
present  actual  work. 

Noted  for  high  speeds  and  heavy  cuts, 
Rockford  Shapers  are  equipped  to  best 
advantage,  and  with  every  convenient 
feature  for  rapid  and  easy  operation. 
They  will   plane  to  an  exact 
line  and  have  an  accurate  hair- 
breadth control. 

The  Catalogue  will  interest  you. 

ROCKFORD  SHAPERS 
14,  16,  20  and  24"  stroke. 

ROCKFORD  PLANERS 

24,  28,  32  and  36"  sizes. 

ROCKFORD  MACHINE 
TOOL  CO.,  Rockford,  III. 


16'  Back  Geared  Crank  Shaper— Four  Sizes 


SIMPLE? 


THE 


GEARED  FEED 


OF  THE 


Sibley  Hi-Speed  Drill 

is  a  model  of  operating  conven- 
ience. The  four  changes  are 
obtained  by  moving  the  knob 
in  center  of  hand  wheel.  The 
gears  and  worm  run  in  an  oil 
bath. 


SIBLEY  MACHINE  TOOL  COMPANY 


No.  8  TuTT  Street, 


SOUTH  BEND,  INDIANA,  U.  S.  A. 


120 


IMACHINERY 


Augrust,  1910 


Goes  Name  is  Always  on  the  "Goes" 

Genuine  Wrench 


If  you  are  offered  a  "Goes" 
Wrench  with  a  jobbers'  brand 
on  it — rest  content,  it  is  an 
imitation  or  a  substitute  for 
the  genuine  "Goes".  It  may 
cost  less  but  it  will  be  worth 
less.  We  do  not  make  cheap 
wi'enches — we  have  no  job 
lots,  jobbers'  brands  or  "fac- 
tory seconds",  we  make  the 
best  wrench  that  can  be  made 
and  never  deviate  from  our 
high  standard. 


The  wrench  for  heavy  service  must 
be  strong  in  all  parts — not  in  some; 
it  must  be  simple,  well  balanced, 
well  hardened ;  put  together  to  stay, 
and  supported  at  all  possible  points 
where  strain  would  injure  it.  It 
must  stand  the  wear  and  tear  of 
rough  usage,  meet  unexpected  con- 
ditions and  cover  a  wide  range  of 
work.  The  fact  that  the  yearly  out- 
put from  the  "Goes"  factories  is 
more  than  85,000  dozen  wrenches 
is  pretty  strong  evidence  that  the 
"Goes"  wrench  has  all  these  qual- 
ities and  "then  some". 


5  Styles  and  50  Sizes 


COES    WRENCH    COMPANY 


Ag-efits.-  JOHX  H.  Grah.\m  &  Co. 

U3  Chambers  Street.  New  York. 

14  Thavies  Inn.  Holburn  Circus,  London.  E.  C. 

Copenhagen,  O.  Denmark. 


"WORCESTER 
MASS. 


Agents:   J.  C.  McCaRTT  &   CO. 

21  MnrraT  Street,  New  York. 

438  Market  Street,  San  Francisco,  Cal. 

1516  Loriraer  Street,  Denver.  Col. 
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ARMSTRONG  ITders 

will  do  more  work  and  cause  less  trouble  than  any 
other  tools  you  can  put  on  your  lathes  and  planers. 

We  make  a  complete  line.     A  Tool  Holder  for  every  operation  on  the  lathe  or  planer. 


Cutter  is   Extra 

Large 

and  has  Reinforced 
Support  directly  un- 
der strain  of  cut. 

Our  Patented 
Relieved  Seat 

prevents  '  chattering 
and  breaking  of  cut- 
ter. 


Make  One  lb.  of  Tool  Steel  Equal  Ten  lbs.  in  Forged  Tools. 


This  HOLLOW  BAR 
SLOTTER  TOOL 


Is  made  in  5  sizes 


6  to  24-in.  Stroke 


Bar  lij  to2)4-in. 
Diameter 


Pat.  Dec.  1,  1903. 


It  relieves  on  re- 
turn stroke  and 
will  cut  clear  down 
to  table.  It  is 
very  stiff  in  pro- 
portion to  its 
weight  and  the 
split  collar  enables 
the  machinist  to 
adjust  it  easily. 


Write  for  Special  Circular. 


Do  you  want  our 
new  catalog  ? 
It's  a  Tool  Holder 
Encyclopedia. 


It's  as  Handy  as  an  Extra  Hand. 

THE  AUTOMATIC  DRILL 
DRIFT 

You'll  wonder  how  you  got  along  without  it. 


The  handle  or  driver  is  always 
ready  to  strike  a  blow  as  the 
spring  automatically  throws 
it  back  into  position. 

Write  for  Special  Circular. 


A  Good   Old  Man 


Is  The  New 
Armstrong 

Drilling  Post 

For  Use  With  Ratchet 
Drills. 

SPECIAL  FEATURES 

Drop  Forged  Arm  and 
Foot.  Removable  Post. 
Hardened  Binding  Screw. 

Packed  one  in  a  box  and  labejed. 

3  Size»:  8,  10  and  12  inchea. 

Write  for  Special  Circular. 

We  make  a  complete  line 
of  Ratchets. 


Armstrong  Bros.  Tool  Co. 

"  THE  TOOL  HOLDER  PEOPLE  " 

-  313  N.  Francisco  Ave.,  Chicago,  U.  S.  A. 
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Morse  Chain 
Silent  Drive 


Power  transmission  of 
the  highest  degree 
of  efficiency  and 
uniformity 

is  demanded  in  the  textile 
industry.  Both  the  quality 
and  quantity  of  product 
depend  upon  a  drive  of  uni- 
form speed.  This  explains 
the  rapidly  increasing  use 
of  Morse  Chains  in  this 
industry. 

We  illustrate  a  5  horse- 
power Morse  Chain  Drive 
to  picker ;  some  details  are : 
1730— 1565  R. P.M.,  18-inch 
centers;  Sprockets  19  and  21 
teeth;  Chain  "'s-inch  pitch, 
2  inches  wide;  Speed  1720 
feet  per  minute. 

Send  for  Circular  No.  9 

Morse  Chain  Co. 

ITHACA,  NEW  YORK 

Licensees  for  Great  Britain  and  Europe:     The  Westinshouse  Brake  Co.. 
Ltd.,  York  Road.  Kings  Cross.  London.  N. 


Demand  for 
Cincinnati  Lathes 


everywhere  because  of  our  experience 
intelligently  applied.  At  its  price  is 
the  best  and  most  thoroughly  made  it 
is  possible  to  buy.  All  have  double 
wall  apron,  chasing  dial,  and  auto- 
matic stop.  Furnish  Quick  Change 
or  another  unlimited  Feed  Box. 
Compare  in  detail  with  others. 

The  Cincinnati  Lathe  ®  Tool  Co. 

Station  B,  Cincinnati,  O.,  U.  S.  A.. 


The  Right 
of  Way  is 
always 
given  to  a 
Dill  Slotter 


In  the  machine  shop — railway  or  manufacturing — 
the  "Dill"  is  a  cost  reducer  and  first-class  producer  of 
accurate  work.  The  traveling  head  makes  a  big  slotter 
of  a  small  one,  and  permits  large  or  awkward  pieces  to 
be  handled  easily  and  quickly.  Power  traverse,  safety 
device  for  feed  and  a  wide  range  of  speeds  are  also  Dill 
advantages— all  described  in  detail  in  the  catalog. 

THE  DILL  SLOTTER  PEOPLE 

KENSINGTON,  PHILADELPHIA,  PA. 
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This  New  Vertical  Universal 
High  Speed  Milling  At- 
tachment makes  the 

"Whitney" 
Hand  Miller 

one  of  the  most  complete 
and  desirable  tools  on 
the  market  for  a  wide 
range  of  work. 


USE  THE 


"Whitney"  High  Grade  Driving  Chains 

For  Machinery,  Automobiles,  Motorcycles,  Bicycles,  etc. 


If  you  are  not  taking  advantage  of  the 

Woodruff  Patent  System  of  Keyioj^ 

it  will  pay  you  to  investigate. 
Better  results  and  a  great  saving  in  cost. 


The  "Whitney" 
20=Inch 
Tool  Grinder 

is  popular  on  account 
of  Efficiency,  Simplicity, 
Quality,  Finish  and 
Pnce. 


The  Whitney  Mfg.  Co. 

HARTFORD,  CONN. 
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Patented  in  U.  S.  A.  and 
ForeigTi  Countries 


WHEN  EQUIPPING  YOUR  PLANT  SPECIFY 
THE  "AMERICAN"  STEEL  SPLIT  PULLEY 


Then  you  need  give  no  second  thought  to  that  part  of  your 
transmission  equipment  for  you  will  have  pulleys  of  the  most 
accurate  design  and  construction,  perfectly  balanced,  light  yet 
strong,  thus  requiring  much  less  power  to  turn,  easily  put  up 
or  taken  down  from  shaft — in  fact,  pulleys  which  will  win 
your  increased  liking  every  additional  day  in  use. 

Sold  by  leading  supply  houses.      New  catalog  rwtv  ready. 

^he  AME-RICAN   PULLBY  COMPANY 


Chicaeo  Branch,  124  So.  Clinton  Street 


Main  Office  and  Works,  PHILADELPHIA,  PA. 


Ford  Chain 

Block  Co. 

Sent 

on 

Trial 

Anywhere 

TRIBLOC  CHAIN   HOIST 

PERFECT    CHAIN 
GUIDE 

.    Simple  Mechanism 
Interchangeable 
Steel  Parts 


135  No.  Second  Street 

PHILADELPHIA,  PA. 


The  Acme  of  Simplicity 


In  Clutch  Construction 

has  been  reached  in  the  Latest  Improved  Worrall 
Friction  Clutch.  It  is  built  on  the  principle  of  a 
solid  flange  coupling  with  the  addition  of  simple 
levers  to  afford  a  means  of  connecting  and  dis- 
connecting instantly.  In  addition  to  its  simple 
mechanism,  this  clutch  offers  advantages  which 
are  not  met  with  in  any  other  make.  It  has  de- 
monstrated its  superiority  over  all  other  clutches 
for  all  purposes,  and  is  the  choice  of  practical  men 
the  world  over.  The  almost  universal  use  of  the 
Worrall  Clutch  under  all  conditions  is  its  strongest 
claim  for  favorable  consideration. 

We  build  "A  Special  Clutch  for  every  Special 
Purpose".  Better  let  us  desig^n  a  special  clutch 
to  meet  your  requirements  and  give  you  the 
benefit  of  our  long  experience. 

Send  for  catalog.  It  illustrates  various  im- 
proved methods  of  transmitting  power  by  means 
of  this  clutch. 

American  Twist  Drill  Co. 


Established  1865 


Dept.  A,  LACONIA,  N.  H. 


3.000  GRIPS  A  DAY  WITHOUT  A  SLIP 


The  perfect  control  of  "AKRON"  Friction  Clutches  in  the  line  of 
heavy  service  brought  us  the  following: 

"These  clutches  must  he  operated  3,000  times  every  24  hours  in  our  work  and 
naturally  the  service  is  very  severe.  Your  clutch  has  stood  up  to  this  work  in 
the  best  possible  manner  and  we  have  not  spent  a  cent  on  it  for  repairs." 

The  smooth,  positive  action  of  "AKRON"  clutches  is  always  as- 
sured because  all  pressure  is  in  line  with  the  shaft  and,  once  en- 
gaged, all  end  thrust  is  eliminated. 

If  you  need  a  powerful,  satisfactory  clutch,  write  for  the  Akron  booklet. 


The  Williams  Foundry  *a  Machine  Co.,  AKron,  Ohio,  U.S.  A. 
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TOOLS  THAT 
NEED  NO 
NURSING 

A  tool  that  isn't   dependable — that  is 

erratic  in  its  behavior — that  must  be 

"nursed"  to  make  it  do  its  work  at  all 

isn't  a  good  tool  for  your  purpose. 

The  tool  you  want  is  always  ready  for 
business,  and  works  hard  and  fast 
and  profitably. 

The  difference  between  these  two  kinds 
■    of  tools  is  in  the  amount  of  care  and 
'  'know  how"  applied  in  their  design 
and  construction. 

"CROWN"  AND  "IMPERIAL"  PNEUMATIC  HAM- 
MERS AND  DRILLS  NEED  NO  NURSING.  OPEN 
THE  THROTTLE-AND  THEY'RE  READY  FOR 
THE  DAY'S  WORK,  AND  A  VERY  GOOD  DAY'S 
WORK,  TOO. 


We  have  built  them  as  well  as  we  pos- 
sibly can,  with  thirty-nine  years  of 
experience  to  teach  us.  We  know  that 
no  tools  can  be  better  built. 

We  offer  you  "Crown"  and  "Imperial" 
Tools  with  no  wildly  extravagant 
claims  as  to  their  performance,  and 
with  no  "extras"  thrown  in. 

We  urge  them  upon  you  with  the  firm 
conviction  that  you  will  find  them  to 
be  steady,  reliable,  profitable  "tools 
for  service." 

Your  request  will  bring  yoij  our  Tool 
Bulletins. 

AIR  COMPRESSORS         AIR   HOISTS 

INGERSOLL-RAND  CO. 


NEW   YORK 


LONDON 


DOMESTIC  offices: 

Birminjyham'  Cleveland  Kl  Paso  Philadelphia 

Bofiton  Denver  Los  Angeles  Pittsburg 

Hutte  Duluth  New  York  St.  Louis 

Chicago  Suit  I..ake  Sau  Francisco  Seattle 

FOREIGN    OFFICES: 

Budapest       Johannesburg       London  Mexico  Paris 

Dusseldorf    Kobe  Melbourne      Montreal      Yokohama 
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DIAMOND  CHAINS 

ONLY  WOULD  DO  THE 

WORK  H^RE 

This  machine  mixes  foundry 
sand,  the  knives  making  a  cut 
every  half  inch  from  the  top  to 
the  bottom  of  the  pile.  Of 
course  some  of  the  damp  sand 
gets  onto  the  power  transmitting 
mechanism  around  the  knives, 
and  this  would  knock  out  belting 
or  gears  in  no  time. 

Diamond  Chains  have  long 
been  used  to  drive  both  wheels 
and  cutting  knives,  and  do  their 
work  well  in  spite  of  the  damp- 
ness and  the  dirt.  In  fact,  the 
whole  machine  is  dependent  for 
its  success  upon  durability  and 
satisfactory  service  from  the 
chains. 

That  Diamond  Chains  are 
honestly  good  and  are  able  to 
withstand  such  rough  treatment 
is  emphasized  by  Mr.  George 
Lorimer,  President  of  the  Auto 
Sand  Mixer  Co.,  Piqua,  Ohio,  makers  of  the 
above  machine,  who  comments  as  follows : 

"The  chains  have  given  satisfaction  and  wear 
remarkably  well  considering  that  they  are  working  in 
sand  at  all  times  and  one  of  them  at  quite  high  speed. 
The  chains  wear  longer  than  the  sprockets  under  very- 
hard  conditions." 

Let  our  engineers  advise  you  about  your  trouble- 
some drives.  Ask  for  book  "Chain  Transmission 
of  Power." 

TRADE  <^  MARK 

DIAMOND  CHAIN  AND 
MANUFACTURING  CO. 

240  W.  Georgia  St.,  Indianapolis,  Ind. 

Capacitij  S. 0(1(1. (10(1  Feet  I'tr   Vtur. 
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THE  EDGEMONT  FRICTION 
CLUTCH  PULLEYS 

are  made  to  stand  the  hard  usage  and 
abusethecountershaftsare  subject  edto, 
since  the  advent  of  high  speed  steel  and 
heavy  duty  machine  tools.  This  is  the 
reason  many  of  the  leading  Machine 
Tool  Manufacturers  have  adopted  the 
EAJgemont  Clutch.  Our  catalogue  C 
tells  who  and  is  descriptive  of  the  differ- 
ent style  Clutches  we  make.  Our  Ex- 
tended Sleeve  style  is  made  for  line- 
shaft  drive  up  to  50-H.P. 

Write  today  for  catalog. 

The  Edgemont  Machine  Co. 

995  Washlnerton  St.,    Dayton,  Ohio 


DIE 
CASTINGS 

Stamp>ed 
Metal  Parts 

Finished 
Brass  Castings 

To  your  Drawings 

Parher  White  Metal 
.    and  Machine  Co. 
Erie,  Pennsylvania,  U.S.A. 


u 
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BROWNHOIST 

LOCOMOTIVE 
CRANES 

Are  the  Most  Efficient  on 
the  Market 


The  crane  shown  in  the  engrav- 
ing is  a  standard  15-ton,  8  wheel, 
M.  C.  B.  truck,  two  drum  crane, 
equipped  with  a  "Brownhoist"  54 
cubic  foot  Grab  Bucket. 

IVe  can  interest  you — write  us. 

THE  BROW  HOISTING  MACHINERY  CO. 

Main  Office  and  Works,  Cleveland,  O. 

Branch  Officres,  New  York  and  Pittsburg:. 


Trolleys 


MARIS  BROS. 

PHILADELPHIA 
PA. 


PNEUMATIC 

GEARED  HOISTS 

and    other    labor   saving 
compressed  airappliances. 

Durability  and  efficiency 
guaranteed. 


DETROIT  HOIST  AND  MACHINE  CO. 

Successors  to  PILLING  AIR  ENGINE  CO. 

DETROIT,  MICH. 


Locomotive 

Turntable 
Pneumatic  and  < 

Electric  Mule 


REAMERS 

The  KELLY  Adjustable 

MADE  IN 

ONE    STYLE    ONLY 

Finish,  Ream  or  Rough-bore  ANYTHING  from  a 

ONE-INCH  to  a  SIXTY-INCH  CYLINDER 

Type  B  fo»  tke  Turret.         Type  C  for  Cylinders. 

THE  KELLY  REAMER  CO.,  Cleveland,  U.S.A. 

SuccMors  to  THE  KELLY  TOOL  CO. 


CRANES 


AND 


HOISTS 

All  Types  and  Capacities 

ALFRED  H.  BOX  &  CO.,  Philadelphia,  Pa. 


Autrust,    lHUi 
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Hand  and  Electric  Cranes 

For  any  service: 
Experienced  Engineers. 
Old  and  Tried  Crane  Designs. 
Steel  Structures,  etc. 


Mr.  Chas.  H.  Tucker  has  had  20  years'  experience  on  Crane 
Design  and  has  entire  charge  of  our  Crane  Department. 

Let  us  show  you. 

The  Toledo=Massillon  Bridge  Co. 

TOLEDO,  OHIO 

Sales  Agents:    C.  E.  Stamp  &  Co.,  Cleveland,  Otiio. 
Cincinnati  Iron  and  Steel  Co.,  Cincinnati,  Ohio. 


Shepard  Electric  Hoists 


are  made  in  capacities  of 
1 000  to  40,000  pounds. 
FoiK    hundred     types 
are  afforded  by  different 
combinations  of 
standard    ma- 
chines so  we  are 
able    to    meet 
most    any    re- 
quirement with- 
out   going    into 
special    appara- 
tus. 

Gearing,  con- 
troller and  all 
other  parts  are 
fully  enclosed  in 
dust  tight  cases. 
All  gears  are 
run  in  oil  baths. 

Main  Office  and 
Works 


Write  for  Electric  Hoist  Hand  Book. 

Shepard  Electric  Crane 
and  Doist  Company 

New  Yort  Phila43!'>hia  Pittsburg  Chicago 

Toronto  Atlanta  San  tYancisco 


Interested  in  Screw  Hoists? 


IF  YOU  ARE,  the  Harrington  Improved 
Screw  Hoist  will  prove  to  be  the  very  one 
you  are  looking  for. 

IF  YOU  ARE  NOT,  a  slight  study  of  its 
valuable  features— its  absolute  safety, 
strength,  convenience  and  reliability— will 
make  you  an  enthusiast. 

Catalog  "H"  describing  the  full  line  of 
Hoists  and  Travelers  is  yours  for  the  asking. 

EDWIN  HARRINGTON,  SON  &  CO.,  Inc. 

PHILADELPHIA,   PA. 


ALL    KINDS 

ACL    CAPACITIES 


Get  Catalogs 


ICRANESl 


Electric 

Direct 

or 

Alternating 

Current 


ELECTRIC 
HOISTS 

Get  Prices 


Northern  Eng'ineering'  "WorKs,   26  Chene  St.,  Detroit,  Mich. 


New  York  :    I'iii  Liberty  Street 


VW  MoIKulllOrk    ni.H-k 
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Hydraulic 
Bending  Maciiines 

Hydraulic  power  is  by  far  the  most 
economical  and  effective  for  bending 
large  pipe,  structural  sections,  automobile 
parts,  metal  bars  and  the  Hke. 

Watson-Stillman  hydraulic  bending 
machines  are  made  in  many  types,  one 
of  which  is  shown  above.  This  small 
bender  is  capable  of  exerting  a  power 
of  25  tons  under  an  operating  pressure 
of  2000  lbs.  per  sq.  in.  The  size,  shape, 
and  arrangement  of  the  pins,  holes  and 
slots  in  the  table  can  be  arranged  to 
meet  special  conditions. 

For  heavier  work  we  make  A  larger 
bender  with  opposed  cylinders,  having  a 
common  ram  which  actuates  a  bending 
pin  or  steel-faced  bending  blocks.  In 
this  type  the  cylinders  operate  simultane- 
ously and  the  center  of  the  ram  can  be 
located  at  any  desirable  distance  below 
the  table  top. 

Tell  us  your  requirements  and  if  our 
standard  machines  will  not  do  your  work, 
we  are  ready  to  build  others  that  will. 

Our  line  includes  hydraulic  pumps, 
presses,  accumulators,  intensifiers, 
punches, shears  and        ^^  ^^^ 

jacks.    State  which     iJ^^f'^^^   i 
interest  you,  so  we     ^^j^K^AlntCr 


can  send  catalogs. 


TRADE-MARK 


The  Watson-Stillman  Co. 

ENGINEERS.  BUILDERS  OF  HYDRAULIC  TOOLS 
AND  TURBINE  PUMPS 

192  Fulton  street,  NEW  YORK 


RAPID-FIRE 
SCREW  SETTING 


Reynolds  Automatic 
Screw  Driver 

limits  the  output  only 
to  the  operator's  ability, 
driving  screws  faster 
than  any  operator  can 
feed  the  work. 

This  means  economy  in 
the  setting-up  room  that 
beats  the  best  ratchet 
driver  with  speed  and 
quality  of  output. 

It  is  not  necessary  to 
make  any  changes  for 
different  lengths;  screws 
are  arranged  from  bulk 
and  can  be  driven 
without  previously  drill- 
ing the  work. 

A  boy  can  work  it  as 
well  as  a  man,  and  screws 
will  be  set  uniformly 
and  as  tight  as  wanted. 

Catalogue  ? 


REYNOLDS    MACHINERY    COMPANY 

MOLINE,   ILL.,   U.  S.  A. 


A%"xlO" 


Long  Key  way  Broached  in 
a  Pulley  in  1  minute's  time  on  the  No. 
3  Lapointe  Broach- 
ing Machine. 


Square  or  other  shaped  holes  can  also  be  broached 
just  as  easily.  So  what  is  the  use  of  having  two 
or  three  special  Keyseating  Machines  when  one 
Lapointe  Broaching  Machine  will  do  more  work 
and  more  accurately  than  any  Keyseating  Ma- 
chine. If  you  do  not  believe  it  don't  ask  Sweeney, 
but  write  us. 

Lapointe  Machine  Tool  Co.,  Hudson,  Mass. 
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A  Triplex  Block  serving  a  punch. 


One  Man  Does  It  All ! 

Pl'N('IIIN(r  liolcs  in  H  f^iidir  is  oasy — (lie  real  work 
is  ill  {^eltiiij;'  tlio  {birder  to  llic  puncli — adjustiii}];  it  for 
llir  operations — and  farr\  in;;'  it  awav.  Onu  man  with 
a  TriplfX  IJlock  sus|)unded  from  a  trolley,  docs  tlio  whole 
tiling-.  lie  ]>ieks  up  a  girder  i)y  pnlliii!;'  on  the  hand  chain 
— carries  it  lo  (he  punch  by  pushini;'  it  aloui;-  the  ti'ollev — 
which  also  enables  him  to  adjust  it  (|uickl\'  and  uilli  abso- 
lute acciu'acy. 

He  can  then  move  the  girder  to  any  oilier  poini  in  llii- 
vorks  oi'  delixcr  it  on  board  the  car  for  slii|)ment. 

The  wiiole  installation  is  inexpensive  and  pays  for  itself 
over  and  over  an'ain.  because  the  initial  saving-  of  aTi'iplex 
]5lock  keejis  on  for  a  life-time. 

]'i)ii  mav  have  one  to  Irv  1)\'  just  .-iskinir  us  or  xoiu' 
nearest  dealer. 

Chain      \  "*  *'y'^*  =  Differential,  Duplex,  Triplex,  Electric. 
jjl       ,  ]  42  sizes  :  Onc-eifrhth  of  a  ton  to  fortv  tons. 

tSlocks      /  300  Active  Stocks  ready  for  instant  call  all  over  the  U.  S. 

Srml /ijf  tlui  Hook  of  Uais/s  today —  Yoitrs  for  a  postcard. 

The  Yale  &  Towne  Mfg.  Company 

Only  Ma/.ers  r)/'(jenuine    Ya/e  Prodiitlx. 

9  Murray  Street  -  -  New  York 

Local  Offices :       Chicago         Philadelphia  Boston         .San  Francisco 


SEE  HOW.  Ei«»Y  IT  I«  f 


PHTlI  PS  f^EPULLEYS 

Can  be  placed  in  position  in  5  or  10  minutes  without  disturbing  the  shaft. 

Compare  this  to  time  and  expense  necessary  to  mount  a  solid  pulley— in  stripping  everything  else  from  the  shaft 
and  replacing  again. 

Further,  consider  that  there  are  no  set  screws  or  keyways  necessary  with  the  Philips — 

All  you  have  to  do  is,  have  the  two  halves  of  the  Philips  fastened  loosely  together  at  one  end  so  as  to  make 
a  hinge  of  one  of  the  rim  lugs    separate  the  halves  far  enough  one  from  the  other  to  pass  over  the  shaft. 

Then,  simply  get  the  pulley  in  line;  tighten  up  the  hub  bolts — draw  rim  bolts  and  you  have  a  satis- 
factory running  pulley. 

As  we  use  a  cast  iron  hub,  the  compression  of  these  four  hub  bolts  gives  a  grip  which  makes 
it  impossible  for  a  Philips  Pressed  Steel  Pulley  to  slip  on  the  shaft. 

As  we  can't  bell  you  more  than  this  one  point  in  this  space,  we've  attached  a  coupon  right 
to  this  ad. 


Please  send  us  your  name  and  address  on  it  so  we  can  shoiv  you  how  the  Philips  can 
solve  your  pulley  problem;  and  send  it  now  before  you  forget. 

Philips  Pressed  Steel  Pulley  WorKs 

341  Glenwood  Ave.,  PHILADELPHIA,  PA.    ^ 


Philips 
Pressed 
leel  Pulley 
Works, 

Philadelphia,  P& 

Cientlemen  :    Reph-inf 

ti>    your   ad.   in    Mc'nv., 

u^'ust,  .send  mo  booklet 

and   information  ubout  the 

I'liilips  Pressed  Steel  PuUej-. 

Xanu-  


I'inn 

Kirm  Address, 
liusincss 
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REMEMBER 

that  we  are  the   largest 
concern    in   the  world,    with 
the    most    complete    and     up-to- 
date  equipment,    for  doing  all  kinds   of 

El^ECTRIC 
W   E   L   D   I    IN   G 


We  have  machines  especially  adapted  to  all  classes  and  conditions 
of  work. 

Our  operators  are  no  theoretical  men,  but  are  practical  mechanics, 
developed  in  our  own  factory,  under  the  direction  of  one  of  the 
most  able-bodied  men  connected  with  the  electric  welding  business. 

We  want  to  assure  you  that 
there  is  more  to  electric  weld- 
mg  than  the  simple  applica- 
tion of  the  current,  and  to  be 
a  successful  operator  of  cin 
electric  welding  machine  is  a 
profession  that  can  only  be  acquired  through  years  of  actual  experience. 

With  our  large  and  excellent  equipment  and  thoroughly  trained  opera- 
tors we  are  in  a  position  to  give 
you  the  best  possible  service 
and  at  a  less  cost  than  can  be  se- 
cured through  any  othersource. 


ARMATURE  SHAPT 
Weight  1500  lbs— shaft  4"  in  diameter 


AUTOMOBILE  DiUVE  SHAFT  CASING 


Don't  get  the  impression  that  electric  welding  is  practical  only  for 
small  work,  where  strength  is  of  little  or  no  importance,  but  send  for 
our  art  booklet  in  which  is  illustrated  a  number  of  large  objects 
electrically  welded  by  our  process,  and  you  will  note  that  they  are 
parts  .in  which  strength  is  the  one  and  most  important  feature,  and 
on  which  a  great  amount  of  dependence  is  placed. 


The  Standard  Welding  Company 


Western  Representative, 

L.   F.  McCLERNAN, 

Monadnock  Block, 

CHICAGO. 


CLEVELAND 


Eastern  Representative, 

L.  D.  ROCKWELL, 

United  States  Express  Bldg., 

NEW  YORK. 
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Biis  Steel  Hajxlens  &t  LowHeal  in\Vker  or  Oil 


FOR  DIES 

Absolutely  Kon-SLnnm? 


^ 


POR  SMEAR  BLADES 

lough  and  Dh-ong 


T03R. 


olds   a. 


IGuLlmgLdJa 


TOR  1 

'UJvTCHES 

Usnsily  tojidod 


THE 


Bl 


d>   Dlo\v  or> 


■^rc  jaSurc 


i  — ^  CAT  CUTTERS 

1   ,-^\^^  ^-^^    feJ 


^^  AX.L  PUJtP^^ 


No  Loss  m  Jna 


'High   rioishinc;  Steel  "    J 


AnijAlloyed  High  per  cent  Tung- 
sten Steel  especially  adapted  for 
cutting  steel  on  a  water  finish. 
All  the  advantages  of  the  highest 
quality  steel  at  a  moderate  price. 


HERMANN  BOKER  8L  CO. 

101-I03   D^JA.:^srE.  ST.,]srE.w  "^ot^k:  ciT'ir 


CHICAGO    W>:\JS,E.M.OTJSE..  2 17-225  N  Z:)dsf^A,r^^s^:■■b 


PACIFIC    COAST /\G£NTS 
RicificTool  &  5upplVCo  SanT'i-ancisco, C^l. 


icmmtftv.N.y        ,i 
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Adapted  for  use  with  any  kind  of  gas, 
or  with  crude  oil. 

Proven  efficiency  and  economy 


Muffle  and  Oven  Furnace 

For  heating  dies,  milling-  cutters, 
tools  o£  all  kinds,  cutlery,  springs, 
reamers,  etc.,  this  furnace  is  un- 
questionably the  most  practical 
made. 

No.  1 -Complete,  with  blower S100.00 

without  blower 75.00 

2— (as  illustration  I  with  blower  ,      160.00 
withoutblower     120.00 

Soldering  Iron  Heater 

For  Gas  Only 

The  most  et'ficient  of  its  kind  on 

the  market.  Compactly  and  s.^lidly 

built.     Flame  is  projected  upward 

from  the  bottom  and  surrounds  the 

irons.heating  them  uniformly. 

Flame  may  be  regulated  by 

valves  at  right. 

Price J8.00 

Barium  Chloride  Furnace 

Designed  especially  for  harden- 
ing high  speed  steels.  Special 
analysis  fire-clay  linings;  no  useless 
apparatus.  Perfect  combustion  and 
absolute  control  of  heat.  Allows 
the  life  of  higli  speed  steel  tools  to 
be  doubled. 

Prices $40.00  to  $150.00 


Metal  Melting  Furnace 

This  is  the  most  satisfactory  furnace 
made  for  melting  brass  and  other 
metals.  The  specifications  are  similar 
to  those  of  the  Barium  Chloride  fur- 
nace for  high  speed  steels,  but  is  fitted 
witli  an  automatic  device  for  swinging 
the  cover 
Prices $43.00  to  $155.00 

Cyanide  Hardening  Furnace 

Similar  to  the  single  crucible 
furnace,  but  is  more  practical  for 
use  on  cyanide  hardening.  Allows 
cyanide  to  be  raised  to  desired 
temperature  quickly,  and  retained 
indefinitely.  Very  compact  and 
requires  little  attention. 

Price,  with  blower $'/5.00 

withoutblower 50.00 


Send  for  our  large  catalog.  Shows  dozens 
of  styles  ;  gives  descriptions  and  prices  of 
each.     Free  on  request. 

Soft  Meta!  Melting  Fur- 
nace, No.  3 

For  Gas  Only 
Cover  is  of  cast  iron  and  swings 
easily  on  a  metal  pin  hinge.  This 
allows  all  the  heat  to  be  retained 
and  expedites  the  bringing  of 
metal  to  the  melting  point.  In 
fact,  with  this  furnace  melting 
point  can  be  reached  in  15  min- 
utes after  the  furnace  has  been 
lieated. 

Price,  withOL't  blower 

with  blower 


Cyanide  Hardening  Furnace, 
No.  10 

This  furnace  allows  cyanide  to  be 
brought  to  hardening  heat  in  about  40 
minutes  (  starting  with  the  furnace 
cold)  and  can  be  retained  at  this  heat 
indefinitely.  Burners  are  so  arranged 
that  flame  strikes  the  pot  at  a  tangent, 
giving  a  rotar)'  motion  to  the  heat  and 
allowing  heat  to  be  evenly  distributed. 

Price,  complete,  with  blower $100.00 

withoutblower 75.00 

Stewart  Forges 

(No.  3  Illustrated) 
These  are  ideal  for  making  small 
forgings  for  tool  dressings,  etc. 
required  heat  is  quickly  produced 
and  can  be  retained  for  almost  any 
length  of  time.  Takesonly  one  min- 
ute to  reach  a  forging  temperature. 

Price,  withoutblower $40.00 

".    withblower 65.00 

Special  Combination 
Furnace 


Here's  an  oven 
furnace  — cruci- 
ble and  forge 
furnace  —  all 
combined  on 
one  base  for 
reasons  of  econ- 
omy and  con- 
venience. 

Price, 
With  blower. .S125.00 
Without  "       100.00 


Chicago   Flexible 

149  La  Salle  Avenue, 

Foreign  .loen/c  '    fENWICK  FRERES Rue  de  Rockroy,  Paris.  France 

roreien  Agents.  ^    jHICAGO  FLEXIBLE  SHAFT  CO London,  England 


Shaft  Co. 

Chicago 
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ROCKWELL 
FURNACE  FACTS 

The  automobile  parts  shown  in  the  accompanying  cut  were  exhibited  by 
the  American  Vanadium  Co.  at  the  Master  Car  Builders'  and  Master 
Mechanics'  Convention  at  Atlantic  City. 


■  \anfl(liiii!iS(pfU!iloiii()i)ii(' Prills 

/\CCURAnLYHEATTR[ATED 

in  Fiii'ii(iu\s  Huill  hv 
l?oc/\iH'IJ Fur/mvCoiiiimy  \ 

Co  c\n  llauiU  81.  Nc«  "loik' 

^/asC/c /Jff//  MOOO/As 
7e/7s/^  <Sfm/^/// r/SOOO  •■ 


The  pieces  shown  were  treated  by  the  American  Locomotive  Company  at 
their  Providence  Works  in  furnaces  built  by  us. 

These  pieces  were  bent  cold,  the  test  being  an  exceptionally  severe  one. 

The  excellent  results  shown  are  only  possible  where  proper  heat  treatment 
can  be  obtained,  and  where  reliance  must  be  placed  in  any  steel  our  Accurate 
Temperature  Furnaces  are  a  necessity. 

Guesswork  is  inexcusable. 

We  guarantee  that  an  accurate  and  controllable  temperature  can  be  attained 
and  maintained  in  our  oil  or  gas  fired  furnaces,  and  by  their  use  and  the  aid  of 
a  pyrometer  an  absolute  check  can  be  had  upon  the  work  produced. 

Prices  and  specifications  covering  your  requirements  for  the  asking. 
WRITE   FOR   BULLETIN   "G-ll.': 

ROCKWELL  FURNACE  CO. 


26    Cortlandt   Street 


NE^V  YORK 
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HEATING  MACHINE      ^J^^^    ^^    M^ke 


No.  29 

For  Continuous  Hardening 
or  Annealing. 

Originally  designed  for  hardening  or 
Annealing  quantities  of  ball  Bearings,  de- 
tachable Saw  Teeth,  Spring  Washers, 
Nuts,  Bolts,  Screws,  Annealing  Brass 
Shells,  and  other  work  not  exceeding  2}4 
inches  in  any  dimension. 

Capacity  of  the  Retort  is  from  75  to  100  lbs. 
per  hour,  depending  upon  the  weight  and 
dimensions  of  the  pieces  to  be  treated. 

Made  in  various  size*. 


Pressure  Blowers 
Gas  Blast  Furnaces 


Heating  Machines 
Blow  Pipes  and  Burners 


GAS  is  not  "The  Cheapest  Fuel,"  but 
no  other  kind  of  Fuel  can  be  used  to 
such  advantage  in  manufacturing  pro- 
cesses which  require  Precision  in  the  use  of 
heat.  This  ^atement  is  confirmed  by  an  ex- 
perience of  over  twenty  years  acquired  in  the 
utilization  of  Gas  in  Mechanical  Heat- 
ing Processes,  which  is  our  Specialty. 

Catalog  sent  on  application. 

American  Gas  Furnace  Company 

24  John  Street,  NEW  YORK 


THE  WHITON 

Revolving  Centering  Machine 

For  Accurately  Centering  Finished  SHafts 


The  cut  shows  new  Revolving 
Centering  Machine — a  large  size 
of  the  well  known  machine  of  this 
type.  It  is  heavier  throughout  and 
has  capacity  to  center  shafts  up  to 
5  inches  in  diameter. 

Constructed  same  as  the  smaller 
machine  and  embodies  all  the  spe- 
cial features. 

Circulars  ana  prices  sent  upon 
application 


TKe  D.  E.  WHiton  MacHine  Company 

New  LrOtidon,  Connectiout 


Au-'ust,   l!UO 
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IMPROVED  NEW  HAVEN  LATHES 


The  Standard  21  Lathe  is  built  for  heavy  work  and  hard  continuous  service  in  shops  where 
each  machine  has  to  do  more  than  usual.  Such  features  as  extra  powerful  drive,  double 
wall  apron  and  quick  change  gear  device  are  incorporated  in  New  Haven  Lathes,  giving 
them  a  strength,  capacity  and  convenience  which  more  than  live  up  to  the  expectations 
of  the  operator.  For  sixty  years  New  Haven  Lathes  have  been  sold  for  exceptional  ser- 
vice. Every  one  of  the  line  from  18  "  to  65  "  swing  is  powerful  enough  to  take  heavy  cuts 
with  high  speed  steel,  rigid  enough  to  work  smoothly  without  vibration  and  accurate  to 
the  last  degree  practicable.     Send  for  the  new  catalog. 

New  Haven  Manufacturing  Co.^  New  Haven,  Conn. 


The  Flather  Quick  Change  Gear  Lathe 

Latest    and    Best. 
Strong  and  Simple. 
Least  number 
of  Gears. 
Greatest  number  of 
Threads  and  Feeds. 

Send  for  descriptive  circular. 


I 


Flather  ®  Company,  Incorporated,  Nashua,  N.  H. 
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Our  All  Geared  Automatic 
Tapping  Machine 


is  very  strong,  powerful, 
rapid  and  accurate.  Re- 
verses instantly  and  auto- 
matically at  any  exact 
depth  required. 

Specially  adapted  for 
tapping  blind  holes  and 
bottom  or  depth  vyork,  but 
will  handle  regular  tapping 
with  equal  advantage. 

The  friction  clutch 
gears  are  on  the  driving 
end  of  the  machine — not  on 
the  spindle. 

There  are  no  cone  belts, 
machine  has  four  direct 
Reared  speeds  and  four 
back  geared  speeds.  Fur- 
nished with  our  wide  range 
of  positive  power  feeds 
when  desired,  thus  adapt- 
ing it  for  drilling  as  well  as 
tapping. 

It  is  very  conveniently 
arranged  for  ease  and 
speed  of  control,  and  has 
but  one  pulley  for  driving 
and  reversing. 


Built  in  20-inch  and   24-inch   sizes. 
Bulletin   gives    details,    send    for   it. 

BARNES   DRILL  CO.,  Inc.  1907 


814-830  Chestnut  St., 


ROCKFORD,  ILL.,  U.  S.  A. 


Ag-ents  for  Germany  and  Aui^tria:  E.  Sonnenthal,  Beiiin,  C.2.  Cologne  a/RIi.  Frarik- 
forl  a/Main,  and  Vienna.  Agents  for  Great  Britiiin  :  C  W,  Burton,  Griffith^  ♦Co., 
London.  E.  C.  Agents  for  Belgium:  <:.  A'  F.  Limliourg  Fi-ei-es.  Agents  for  Ontarin 
Kellogg  &  Co..  1%  King^  St.,  West,  Toronto. 


Something  Entirely  New  and 
Worth  Your  Attention 


»u 


No.  11  Drilling  and 
Tapping  Machine. 

This    machine    drills 
■^"  holes  and  taps  up 
to  ^" holes  in  cast  iron. 
Used  as  a  drilling  mach- 
ine,  all   tapping    parts 
are  idle.     As  a  tapping 
machine  it  reverses 
automatically   at   both 
ends    of    the    stroke. 
This  is  a  convenience 
that  you  cannot  af- 
ford to  be   without. 
We  have  two  styles 
in    single   spindle 
machines,    and    any 
combination  in  mul- 
tiple   spindle 
drills. 


Write 

for 

circulars. 


H.  G.  BARR.  WORCESTER,  MASS. 


21     HERMON    STREET 


New  Upright  Drill  No.  32 

With  Tapping  Attachment  and  Geared  Feed 

The  Mechanics 
line  of  high  grade 
drills  is  noted  for 
simple  but  power- 
ful construction. 
No  operating  con- 
venience has 
been  overlooked, 
strength  and  rig- 
idity are  every- 
where apparent, 
but  the  entire 
lack  of  complic- 
ated mechanism 
brings  the  manu- 
facturing cost  to 
a  very  moderate 
figure. 

Write  us  fur  particulars,  our  line  includes  Standard  Drills 

32",  26'',  24",  20",  H",  12"-B,  sizesand No.  1  and2Fric- 

tionDrills.  All  feeds  "Positive."   "Positive  Feed". 

Mechanics  Machine  Company 

19th  Avenue,  Rockford,  111.,  U.S.A. 

AGENTS:  Garvin  Machine  Co.,  New  York.   C.  W.  Burton,  Griffiths 
&:   Co.,  London.      Ateliers  Demoor,  Brussels. 


Continuous  Drilling 


The  sliding  jig  of  Moline  Multiple  Spindle  Pin  Drills 

allows  one  set  o(  work  to  be  removed  while  the  other  is 
drilling,  so  operation  is  practically  continuous. 
Adjustment  for  holding  different  length  and  diameter  cotter 
pins  and  similar  work.     Ball  thrust  bearings^ — vertical  ad- 
justment for  various  drills. 

Send  for  complete  details  of  Multiple  Spindle  and  Gang  Drills 
for  every  purpose. 

MOLINE  TOOL  COMPANY,  Moline,  111.,  U.S.A. 

Agents  :  Marshall  &  Huschart  Machinery  Co.,  Chicago, 
Milwanlcee,  St.  Louis  and  Indianapolis. 
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A  Line  on  ^^^fer  Drills 
is  a  Straight  Line. 


They  are  "straig-ht"  j?oods  from  the  foundation  up. 
We  do  our  full  duty  when  we  build  the  machines — 
spare  no  time,  labor  or  exjiense  to  secure  and  main- 
tain the  most  accurate  alig-nment  in  every  part. 
Grind  all  sleeves,  worms  and  shafts  to  accurate 
standard  size  and  to  secure  true  running  fit.  Make 
the  machines  a  little  heavier  and  more  rigid  than 
usual  to  handle  the  heavier  work,  use  sufficient 
metal,  properly  distributed,  to  provide  for  working- 
strain.  Incorporate  all  the  time-saving  devices 
that  practice  has  proved  worthy.  We  make  the 
eT/n'pe/f  Drills  as  near  right  as  a  mechanical  pro- 
'Zy*  position  can  be  made  and  shall  be  glad 

to  send  full  particulars  on  request. 


^^^J^ferJ4'f'g.^ 

120  Jachson  St.,  Freeport,  111. 

Supply  &  MarhiaLTV  Co.,  Denver,  Colo.;    Zimmerman- Wells 
Finlc'ii  Cli,,  Sprinstield,  JIass 


Domestic  Agencies— Motch  &  Merryweathcr  Machinery  Co  ,  Cleveland, 
Cincinnati,  Ohio,  Detroit,  Mich.;  Vandyck  Churchill  Co.,  New  York  City, 
Philadelphia  and  Pittsburg,  Pa  ;  C.  H.  Wood  Co.,  Syracuse,  N.  Y.;  O.  L. 
Packard  ilachinerv  Co.,  Milwaukee,  Wis.;  H.  A.  Stocker  Machinery  Co., 
Chicago,  111.;  H.  J.'  Brunner  Machinery  &  MfR.  Supply  Co.,  Kansas  City,  Mo.; 
PaciHc  Tool  &  Supply  Co.,  San  Fraiicisco,  Cal.;  Pacific  Coast  Mfg.  Co., 
Los  Angeles,  Cal.;  Cblcord  Machinery  Co.,  St.  Louis,  Mo.;  Cotton  States 
Belting  &  Supply  Co.,  Atlanta,  Ga,;  J.  L.  Osgood,  Buffalo,  N.  Y.;  W.  P. 
Davis  ilachine  Co.,  Rochester,  N.  Y. :  Morrison  Machinery  &  Supply  Co.. 
Richmond,  Va.;  Thomas  &-  Lowe  Machinery  Co.,  Providence,  R.  I.;  Scott 
Brown  Co.,  Portland,  Ore.;     Aumen  Machinery  Co.,  Baltimore,  Md.;     Hannon- 


We  have  been  MaKin^ 

CLEVELAND  OPEN  SIDE  PLANERS 

For  the  past  Seven  Years 

Bed,  column  and  cross  rail  of  Box  Section  Design. 

All  gears  removable  from  side  except  bull  gear, 
which  lifts  out  from  top. 

Rack  under  table  made  of  semi-steel. 

All  machines  have  countershaft  attached 
to  top  of  column. 

Planers  furnished  parallel  or  right 

angle  drive. 

Any  size  from  30"  to 
60",  any  length. 

Simplicity,  without 
sacrificing  any  move- 
ment or  convenience, 
is  our  aim. 


Workmanship    and 
facilities  unexcelled. 

iVlanufactured  t>y 


THE  CLEVELAND 
PLANER  WORKS 

JAMt;s  (1.  nORNBIKKK 

aeo.  w.  poRi) 

3I,S0=3I52  Superior  Avenue 
CLEVELAND,  0.,  U.  S.  A. 


36*in.  X.  36-in.-12-f».  Planer,  witH  Motor  Drive. 
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The  New  Tool  Case 

FOR  MACHINISTS  AND  TOOL  MAKERS 

(  _  ^  This     is    the 

one  you've 
been  looking 
for.  It  is  en- 
tirely new  in 
design  and 
superior  in 
workmanship. 
The  case  is 
well  propor- 
'  '  tioned,  has 
1  a  s  t  r  o  n  g 
handle  on  top 
and  is  easy  to 
carry;  there 
are  seven 
drawers  of 
various  sizes, 
which  hold 
every  tool 
in  proper con- 
'  dition  and 
handy.  The 
drawers  have 
solid  mahog- 
any fronts,  richly 
finished  and  green  felt  lined.  The  stationary  tray  above 
drawers  takes  care  of  all  the  heavy  tools.  This  case  is 
the  lightest  and  strongest  ever  made;  all  lock-cornered 
and  glued  and  covered  with  "  Genuine  Cowhide  Leather  " 
which  gives  it  a  beautiful  appearance.  Write  us  for  cir- 
cular, full  details  cheerfully  given. 

WEDELL  ®  BOERS 

157  Jefferson  Ave.,        DETROIT,  MICH. 


INTRODUCTORY    OPPORTUNITY 


PILLIOD  TOOL  CASES 

save  time  and  money  for  every 
up-to-date  mechanic. 


We  want  to  introduce  the  line  in  your  neighbor- 
hood and  will  send  by  express  the  best  mechanics' 
tool  case  ever  offered  for  $6.00.  Golden  quarter 
sawed  oak  ;  5  drawers,  all  felt  lined  bottoms  ; 
cylinder  snap  lock,  two  keys ;  polished  brass 
fittings  ;    comfortable  handle. 

HANDSOME    STRONG    CONVENIENT 

You'll  be  well  satisfied  and  your  associates  will 
ask  about  Pilliod  Cases. 

Send  at  once  for  catalogue.  It  illustrates  other 
styles  from  $6.00— $12.00.  Every  case  sold  under 
our  absolute  guarantee. 

The  Pilliod  Lumber  Co.,  ^"^0^*0?"' 


STEEL  BENCH  DRAWERS 

Size,  24  in.  wide  by  24  in.  long  by  6  in.  deep. 
Finish,  baked  enamel.  Arranged  to  slide  on 
runners,  and  can  be  equipped  with  hasp  for 
padlock.     Easily  attached  to   any  bench. 

Bench  Legs — Steel  bench  legs  for  supporting 
wood  bench  tops  made  to  order. 

Steel  Shelving,  Racks,  Bins  and  Lockers  for 
shop  or  factory  use. 

Address  for  Catalog  and  Prices. 

THE  VAN  DORN  IRON  WORKS  CO. 

METALLIC  FURNITURE  DEPART.\IENT 
CLEVELAND,  OHIO 


STEEL  EQUIPMENT 

RACKS    AND    BINS,    TRUCKS    AND    BOXES 
STEEL  LOCKERS 


The    best   and    most    economical    Racks. 
WHY? 

Strongest  and  simplest  adjustment,  great- 
est carrying  capacity ;    suitable   for  the 
largest  variety  of  requirements. 
Save  space  and  labor. 

TERRELL'S    EQUIPMENT   COMPANY 

NORTH    GRAND    R.APIDS,    MICH. 
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THREE  ESSENTIALS 


QUALITY 


PRICE 


I 


SERVICE 


Too  little  attention  is  given  the  big  factor  of  QUALITY  in 
buying.  There  are  generally  as  many  grades  of  quality  as 
bidders  and  the  tendency  to  regard  prices  only  is  alto- 
gether wrong. 

You  will  find  in  our  products  —  first  of  all — the  best  grade 
of  material  for  the  purpose  — a  distinctly  different  method  of 
manufacture  is  used  and  the  products  are  actually  stronger 
and  of  better  finish  than  others  on  the  market. 


Our  large  finished  steel  bolts  and  screws,  drill  spindles,  vise 
screw  blanks,  valve  stems,  rods  and  other  machine,  engine 
and  automobile  parts  cost  less  the  majority  of  times  than 
inferior  work  made  by  other  processes  than  the  electric 
welding  process. 

In  rare  cases  the  price  may  be  a  trifle  higher,  but  the  differ- 
ence in  the  quality,  when  considered,  far  over-balances 
the  difference  in  prices. 

With  your  co-operation  in  anticipating  your  orders  as  far 
ahead  as  practicable,  we'll  give  you  the  goods  when  you 
want  them,  as  we  are  adding  very  heavily  to  our  equipment. 

You  can  ask  about  any  other  things  of  importance  to  you 
which  we  may  have  overlooked  when  you  send  in  your 
next  order  or  inquiry. 


The  Electric  Welding  Products  Co.,  Cleveland,  Ohio 
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will  give  you  all  the  usual 
advantages  obtained  with 


When  you  install  motor  drive  in 
your  plant— get  all  the  advantages 

Why  be  satisfied  with  the  ordinary  type  of  motor  which  almost 
gives  the  desired  results  when  you  can  get  a  real  adjustable  speed 
motor  that  does  give  the  best  possible  results  -the  kind  you  want. 

Reliance  Adjustable  Speed  Motors 

ordinary  motors,  such  as-  greater  cleanliness,  better  light,  clear  overhead  space,  flexible  arrangement 
of  machines,  absence  of  belt  and  line  shaft  accidents,  ample  power  at  the  cutting  tool,  and  the  great- 
est possible  power  economy. 

What  is  of  added  importance  on  your  machine  tools  is  the  accurate  speed  adjustment  throughout 
wide  and  unbroken  ranges  in  speed.  The  changes  are  smootli  and  gradual — no  steps  or  jumps.  You 
get  the  right  speed  fur  every  operation  on  all  kinds  of  work. 

This  is  all  accomplished  easily  and  quickly  by  a  simple  mechanical  method  inside  the  motor — no 
electrical  controller  is  needed. 

THe  Ideal  Drive  for  Yo\xr  MacHine  Tools 

Look  at  the  illustration  of  the  motor  driven  crank  shaper.  Note  the  compactness,  and  the  simple 
and  convenient  method  of  speed  control.    An  operator  with  a  spark  of  energy  will  get  the  most  out  of 

such  a  machine. 

Every  machine  in  your  plant  regardless  of  its  make  or  type 
is  capable  of  producing  certain  maximum  results.  Yuu  can  get 
these  results  all  the  time  if  you  will  provide  your  machines  with 
the  means  of  meeting  the  changing  conditions  which  are  con- 
stantly arising,  especially  in  machine  tool  work.  The  power, 
overload  capacity,  and   really  accurate  speed  adjustment  over 

r~i  II  ^'  ^''^i  j^p^^^-'  wide  ranges  necessary  to  meet  these  conditions  can  be  found 

k_,__    " -  ^^iT^^-^i^^^^^      ^"'y  '"  ^^^  Reliance  Adjustable  Speed  Motor. 
L^^,^,,,,^.^,^  ]i^    I      j^^^^''!  ^^  ^^^   have   never  had  a  chance  to  investigate  the  many 

■^^^      ■^'^         c.^frjBBt-       :«     merits  and  advantages  of  this  wonderful  motor  at  first  hand,  let 

us  tell  you  of  some  of  your  neighbors  who  are  using  them.  Our 
motor  is  its  own  best  advertisement  and  the  more  famihar  its 
users  become  with  its  efficiency  and  simplicity  of  speed  control, 
the  surer  we  are  of  a  hearty  recommendation. 

RELIANCE  SERVICE 

We  are  not  electric  motor  manufacturers  in  the  ordinary 
sense  of  the  word  but  are  specialists  in  complete  motor  equip- 
ments for  Machine  Shops.  We  furnish  not  only  the  motors  but 
are  also  prepared  to  design  and  manufacture  all  brackets,  gears, 
etc.,  for  converting  your  belt  driven  tools  to  motor  drive. 

If  you  have  work  on  which  motors  can  be  used  to  advantage, 
our  engineers  will  gladly  make  a  careful  investigation  of  your 
needs.  All  we  ask  is  an  opportunity  to  show  you  what  we  have 
to  offer  as  we  are  confident  that  sooner  or  later  you  will  be  con- 
vinced of  the  superior  merit  of  Reliance  Motors. 
We  manufacture  Reliance  Constant  Speed  Motors 
for  eitKer  alternating  or  direct  current  service. 


J-e^ 


«Jl Lrt 


If  you  are  inclined  to  be  skeptical 
when  someone  attempts  to  tell  you 
how  to  increase  the  efficiency  of  your 
machine  tools  25  to  100  per  cent.,  we 
wish  that  you  would  read  our  Bul- 
letin iOl,  "  The  Crank  Shaper' ' .  It 
contains  some  real  information — 
facts  and  figures  that  are  the  result 
of  extensive  and  thorough  tests. 

Our  Folder  10-M  is  interesting 
reading  for  motor  users  and  we  will 
gladly  send  copies  for  all  of  your 
engineers. 


Reliance  Electric  and  Engineering  Co.,  Huro^PRoad,  Cleveland,  Ohio 


It  Is  Shop  Economy 

to    have    a 
Cut-  Meter 

for    every 
machine 
tool.    With 
this  device 
at     hand 
there  is  no 
excuse    for 
speeds  below  the  standard.     It  is  simple,  re- 
quires no  timing  or  calculation ;  adaptable,  can 
be  used  on  any  machine ;  convenient,  can  bo 
held  in  any  position — and  shows  the  operator 
instantly  and  exactly,  the  cutting  speed  in  feet 
per  minute  at  which  his  machine  is  running. 

Built  for  hard  service  and  will  save  its  cost 
a  hundred  times  over  in  a  year. 

Send  Jor  catalogue. 

IWarner    Instrtiment    Company 


5^^5^  Rooa«v«lt  A.venue» 

1781  Broadway,  New  York. 


143  Federal  Street,  Bo^on. 


Eck  Dynamo  and  Motor  Co. 

BELLEVILLE,  NEW  JERSEY 

Specialists  in  the  manufacture  of 

ELECTRIC 
MOTORS 

for  application  to  all 
classes  of  machinery. 

1-32  to  20  H.  P. 

Tell   us  your  needs. 
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Sturdy  G-E 
Mazda  Lamps 
Stand  Rough 
Treatment 


For  shop  lighting  G-E  MAZDA 
Lamps  have  three  characteristics 
that  place  them  far  ahead  of  all 
other  illuminants. 

1.  They  give  three  times  as  much  light 
as  ordinary  incandescent  lamps  of  the  same 
current  consumption. 

2.  They  show  colors  nearer  to  real  day- 
light values  than  any  other  type  of  electric 
incandescent  lamp. 

3.  They  will  withstand  any  ordinary 
shock  without  breaking. 

When  lighted,  G-E  MAZDA  Lamps  may 
be  roughly  cleaned  without  fear  of  breaking  fila 
ment. 


When  not  lighted,  these  lamps  are  protected 
from  vibration  by  a  special  shock  absorber  rosette 
on  the  ceiling. 

The  16  and  21"  concentric  steel  diffusers  used  with 
these  lamps  reflect  from  15  to  20^  more  light  on  the 
work  than  is  possible  with  any  glass  shade.  All  the 
light  is  reflected  and  black  shadows  done  away  with. 

The  combination  of  G-E  MAZDA  Lamps  with  shock 
absorbing  ceiling  rosettes  and  concentric  steel  diffusers 
will  increase  your  output  by  enabling  mechanics  to 
watch  their  cuts  clearly  and  surely. 


A  Lighting  Plan  for  Your  Shop. 

showing  size  and  location  of  lights  for 
most  efficient  lighting  will  be  furnished 
promptly  without  charge  if  you  write 
at  once. 


This  illustration  is 
made  from  an  actual 
photograph  of  a 
man  demonstrating 
how  roughly  lighted 
G-E  MAZDA  Lamps 
may  be  handled. 
Repeated  blows 
failed  to  injure  the 
filament,  although 
lamp  was  forcibly 
bounced  against 
ceiling. 


Principal  Office; 


GENERAL  ELECTRIC  COMPANY.  schenectaSy:  n.  y 


SAUES  OFFICES  IN  ALL  LARGE  CITIES 
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WainciHecftnc 

Manufa<fluriii^  Gjmpany,  St.  Louis, Mo. 

The  Wagner 
Single -Phase  Motor 


takes  less  current  per  line  wire  at  starting 
and  therefore  disturbs  less,  the  single-phase 
from  which  it  takes  all  its  current  than  a 
squirrel-cagemotor  disturbs  each  of  its  two  or 
three  phases.  This  is  true  even  though  the 
Wagner  Single-Phase  motor  is  thrown  direct- 
ly across  the  line  without  the  intermediary 
of  any  starting  device,  while  the  demands 
of  the  squirrel-cage  motor  are  moderated 
through  an  auxiliary  auto-transformer. 


Wagner  Motors 
Operating  Punch 
and  Shear. 


There  is  nothing  novel  about  this  statement. 
It  has  been  advertised  before  and  known  for 
years.  Let  us  send  you,  however,  our  Single- 
Phase  bulletin  which  contains  an  excerpt 
from  a  paper  read  by  the  Manager  of  the 
Small  Motor  Department  of  one  of  our  big 
competitors.  The  remarks  in  question  outline 
clearly  the  present  trend  of  opinion  on  the 
subject  of  single-phase  distribution,  partic- 
ularly the  change  of  sentiment  on  the  part 
of  manufacturers,  who,  unable  to  supply 
commercial  single-phase  motors  have  here- 
tofore claimed  the  single-phased  system  to 
be  uneconomical. 


Atlanta,  Empire  Bldg. 
Boston,  no  State  St. 
Buffalo,  41-43  E.  Eagle  St. 
Chicago,  Marquette  Bldg. 
Cincinnati,  First  National 

Bank  Building. 
Cleveland,  New  England  Bldg. 
Denver,  Gas  &  Electric  Bldg. 
Detroit,  Union  Trust  Bldg. 
Kansas  City,   1113  Wyandotte 

St. 


Minneapolis,    Security    Bank 

Bldg. 
Montreal,  Bell  Telephone  Bldg. 
New  Orleans,  205  Chartres  St. 
New  York,  50  Church  St. 
Philadelphia,  Real  Estate 

Trust  Bldg, 
Pittsburg,  Lewis  Block. 
St.  Louis,  6400  Plymouth  Ave. 
San  Francisco,  Balboa  Bldg. 
Seattle,  Pacific  Block. 
Sioux  City,  515-517  5th  St. 


Type  "S" 

Direct-Current  Motors 

have  stood  the  test  of  time 


Weslinghouse  Type  "5"  Motor  driving  Hotizontal  Punch  and  Bender. 

Their  reliability  under  the  severest  operating  condi- 
tions, their  efficiency,  durability,  great  overload  capa- 
city and  low  operating  temperature  are  some  of  the 
reasons  for  their  constantly  increasing  use.  Type 
"S"  Motors  are  made  in  standard  capacities  suitable 
for  almost  any  possible  demand  and  immediate  ship- 
ment can  be  made  from  stock.  The  standard  ratings 
range  as  follows: 

2  to  75  horsepower,  110  volts 
2  to  150  horsepower,  220  volts 
2  to  150  horsepower,  500  volts 
6  to  100  horsepower,  600  volts 

Special  motors  for  higher  voltages  up  to  650  .can  be 
supplied  on  order. 

Full  particulars  in  Circular  1068. 

Westinghouse  Electric  &  Mfg.  Co.    '' 

Sales  Offices  in  all  large  cities.  Pittsburg,  Pa. 


Motor  Profits 

Before  you  spend  much  money  for 

electrical  equipment  you  probably  want  to 

know  what  interest  you  will  make  on 

your   investment.     This  can  be  deter- 

'  mined  quite  accurately  before  you  s[>end 

a  cent. 

Anything  that  reduces  your  unit  cost  of 
)  production  means  additional  profit  and  here  is 
_    where 

Fort  Wayne  Motors  Prove 
Their  Superiority 

/ /j  We  will  be  glad  to  furnish  you  with  guarantee  perlorm- 

^  /       ance  curves  for  any  of  our  motors  and  if  you  will  send  us  I 
youi  specifications  our  engineers  will  solve  your  individual  prob- 
lems and  recommend  sizes,  etc. 
With  this  information  you  can  easily  figure  out  how  much  you  J 
will  gain  by  installing  electric  drive  in  your  plant. 

There  are  a  great  many  advantages  also  on  which  ft  Is  hard 
to  place  a  money  value,  such  as  cleanliness,  convenience  of 
locating  machines  regardless  of  power  supply,  ease  of 
control,  automatic  operation,  economy  of  floor  space, 
elimination  of  belts  and  pulleys,  increased  safely 
and  freedom    from  accidents  to  employees, 
more  light  and  less  noise. 

These  points  apply  in  general  to  almost 
all  motors  but  there  are  partlculcU'  features  I 
about  Fort  Wayne  Motors  that  make  them  [ 
the  best  purchase  on  the  market.    Any- 
way It  will  pay  you  to  send  for  our  Bulletin 
"Motor  Drives."     It's  free. 

I  FORT  WAYNE  ELECTRIC  WORKS  ^ 

'•WOOD  SYSTEMS" 
1616  Broadway,  Fort  Wayne,  Ind. 

I  |;j       Branch  offices  in  most  large  cities 
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Van  Dorn 


Quality 


Type  D  No.  0  Hard  Service  Electric  Drill  W  Cap. 


The  drill  you  will  eventually  buy — has  four-pole  railway  type  motor 
entirely  form  wound.  Armature  runs  on  ball  bearings — pressed  steel 
head  and  gear  case.     Made  in  six  sizes,  0  to  2"  capacity. 

ELECTRIC      DEPARTMENT 

THE  VAN  DORN  &  BUTTON  COMPANY 


NEAV   YORK 


CLEVELAND,   OHIO 

PITTSBURGH  CHICAGO 


SAN  FRANCISCO 


We've  never  found 
machine  tool 


Shaper  driven  by  a  C*W 


Motor 


that  could  not  be  driven  economic- 
ally by  a  C-W  motor.  We  have 
specialized  in  this  line  since  1888. 

CROCKER-WHEELER  COMPANY 

Motor-Drive  Experts 

AMPERE,   N.  ^. 


The   ^'Hisey"  Patented 

Automatic  Switch 

marks  the  greatest  advancement  ever 
made  in  portable  electric  drills.  Opera- 
tor has  drill  under  control  at  all  times. 
Fused  attachment  plugs  are  furnished, 
protecting  motors  from  overload.  In- 
vestigate the  "  Hisey  " — the  most  ad- 
vanced of  all  portable  electric  tools. 


Write 

for 

Catalog 

No.  ?. 


All  motors  air  cooled.  Any  standard 
tool  sent  on  ten  days'  trial.  Immediate 
delivery  on  all  orders. 

THE  HISEY=WOLF  MACHINE  COMPANY 

CINCINNATI,  OHIO 

New  York  Office,  50  Church  Street 
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You  can  drive  any  High  Speed 
Drill  from  ^"  to  IVo"  at  its 
maximum  feed  and 
speed  with  a  Baker 
High  Speed 
Drill  Press 

This  advanced 
machine  is  built 
for  severe  duty 
and  the  most 
rapid  lines  of 
drilling.  All 
speed  changes 
are  obtained  by 
means  of  sliding 
gears  —  no  cone 
pulleys.  Fast 
running  gears 
are  immersed  in 
oil ;  all  bearings 
bronze  bush- 
ed, all  shafts 
carefully 
ground. 

Full  description 

in  the 

Catalogue. 

BAKER    BROTHERS 

TOLEDO,  OHIO,   U.  S.  A. 

Trnni^.r-M  Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm. 
»^  M.^  A.  H.  Schutte,  Cologne,  Paris,  Brussels,  Liege,Mil»n. 
agents:      chas.  Churchill  &  Co.,  London  and  Manchester. 


Kelly  Crank  Shapers  will 
Plane  to  an  Exact  Line 

day  after  day,  year  after  year,  their  hand 
scraped  bearing  surfaces  being  as  perfect 
as  human  ingenuity  can  produce. 
Adapted  to  a  wide  range  of  general  and  spe- 
cial work  there  is  no  machine  tool  you  can 
better  afford  to  give  floor  space  in  your  shop. 

Write  for  new  catalogue. 

THE  R.  A.  KELLY  CO.,  Xenia,  Ohio 


16-INCH    SHAPER 

The  driving  mechanism  of  Flather 
Shapers  is  more  powerful  and  uni- 
form than  any  other  shaper  in 
the  market  and  we  welcome  an 
opportunity  to  prove  it. 

The  Mark  Flather  Planer  Co. 

NASHUA,  N.  H. 


Do  You 
Want 
the  Best 
Radial 
Drill? 

TRY 
THE 
GANG 


It  has  the  most  direct  drive  of  any  machine  of  its 
class  —is  more  easily  controlled  -  has  capacity  for 
a  wide  range  of  work — strength  and  rigidity  for 
heavy  cuts.  All  our  machines  are  compact  in 
shape  and  without  complicated  mechanism. 

IVrite  for  special  detftils* 

THE  WM,  E.  GANG  CO.,  Cincinnati,  Ohio 

Domestic  A^ents—fiMX,  Clarke  &  Co.,  Boston,  Chicago,  Philadelphia  and  New 
York.  C.  H.  Wood  Co.,  Syracuse.  S.  Y.  Baiid  Mchy.  Co.,  Pittsburg,  Pa,  Miller 
SupplT  Co.,  Huntinprton,  W.  Va.  W.  M.  Patitison  Supply  Co.,  CU-veland,  O.  Os- 
borne' &  Sexton  Mihy.  Co..  Columbue,  O.  W,  R.  Colcord  Mchr.  Co..  St.  Ixmis, 
Mo.    Perin^'SJchy.  Co.,  Seattle,  Wash.    Hewitt  Hchy.  Co.,  San  Francisco,  CaL  ■    ( 

Foreign  ^!ftn(.<~lhe  Cana(Ea*i  Fairbanks  Co.,  Ltd.,  Dominion  of  Canada, 
Sanford  &  Co  ,  Montti-ey.  Mexico.  Limboui-g  Freres,  Brussels.  Belcjum.  Adler 
&  Eisenschltz.  Milan,  Itajy,  Buck  &  Hickman.  London,  England,  v.  Lowener. 
Copenhagen.  Denmark.  C.  A.  Swensson  &  Co.,  Stockholm,  Sweden.  Asel  Christ- 
iernsson,  Abo,  Finland- 
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MORIZOINXAL 

DRILLING  AND  BORING  MACHINES 


VVr  havo  Sdkl  iiiDif  of  our  drills 

I  inhl  hero  in  our  home  city  than  in 
any  other  single  place  in  the  coun- 

I I  y.  And,  as  a  rule,  a  manufacturer's 
home  town  is  his  poorest  market. 

Milwaukee  is  a  great  machinery 
and  tool  center.  The  manufac- 
turers of  this  city  know  when  a 
machine  or  tool  is  all  right  and 
when  it  is  not  up  to  the  mark. 

May  we  send 


Whfi\  such  concerns  as  the  Allis- 
Chalmers  Co.,  the  Norilberg  Mfg. 
Co.,  the  Kred.  M.  Prescott  Steam 
Pump  Co. ,  the  Bucyrus  t'o.,  the  V li- 
ter Mfg.  Co. ,  the  Chicago,  Milwau- 
kee &  bt.  Paul  R.  R.  and  others,  too 
numerous  to  mention  in  this  limited 
space,  recommend  ourdrillsashigh- 
ly  as  they  do,  the  machine  comes 
pretty  near  to  being  "just  nglit". 

our  Cataloel 


PAWLING  <&  HARNISCHFEGER  COMPANY 

MILWAUKEE,  WISCONSIN 


THE  OPEN  SIDE  PLANER  with  Variable  Speed  Motor  Drive. 

Standard  sizes :  30",  36",  42",  48".  60"   and  72". 
THE   DETRICK  O.   HARVEY   MACHINE   CO..  Baltimore,  Md. 

Malcera    of 

Horizontal  Drilling,  Boring  and  Milling  Machines 

FOREIGH  Representatives  :— Ludw.  Loewe  &  Co.,  Berlin,  Germany.        Paul  Auriol,  Paris,  France.        Wilh.  Sonesson  &  Co.,  Malnio,  Sweden. 

Chas.  Churchill  &  Co.,  London,  England. 


PORTABLE  TOOLS  SAVE  THEIR  COST 


They  eliminate  dismantling  and  erecting  and  cut  down 
the  time  the  machine  is  out  of  operation,  which  is  the  most 
expensive  item. 

You  don't  send  your  piano  to  the  factory  to  be  tuned. 

Don't  dismantle  your  engine  to  have  the  crank  pin 
trued  up. 

The  illustration  shows  our  machine,  several  of  which 
we  recently  built,  for  truing  up  20"  diameter  Crank  Pins. 

Our  catalog  shows  smaller  sizes  and  also  our  Portable 
Cylinder  Boring  Bars,  etc.     Wi-ite  for  it. 


H.  B.  UNDERWOOD  ®  CO.,  1024  Hamilton  Street.  Philadelphia,  Pa. 
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What  is  Time  Wortii  to  You? 

Time  lost  waiting  for  blue  prints  on  a  cloudy 
day  can  never  be  regained. 

You  can  save  at  least  27  minutes  per  half 
hour  in  getting  important  blue  prints  to 
the  shop  by  using  a 

BUCKEYE  ELECTRIC 
BLUE  PRINTING  MACHINE 

Multiply  this  27  minutes  by  the  wages  of  the 
machinist,  the  cost  of  having  that  large  tool 
stand  idle,  the  time  of  the  blue  print  maker 
and  the  number  of  delays;  then  it  is  plain 
why  the  simplest  blue  print  machine  on  the 
market  will  pay  for  itself  in  6  months.  Over 
500  of  the  leading  manufacturers  have  adopt- 
ed it.     Write  us,  and  we'll  tell  you  all. 


style  A 
Style  B- 
Style  C- 


-2  prints  42  x  44 
~2  prints  42  x  60 
-2  prints  42  x  72 


BUCKEYE  ENGINE  CO..  Salem,  Ohio 

Specialty   Department 


Be  Particular  About  the 
Cutters  you  Use 

Most  cutter  troubles  come 

through  being  satisfied 

with  '  'Oh,  I  guess  they  are 

all  alike." 

They  are  not ! 

At  least  they  are  not  like 

the 

National  Milling 
Cutters 

for  many  good  working 
reasons. 

We  make  National  Cutters 
of  high  speed  steel  or 
carbon  steel,  all  styles — 
all  sizes.  You'll  notice  the 
difference  between  them 
and  "the  others"  after  you 
have  tried  them. 

Send  for  price  list. 

THE  NATIONAL  TOOL  CO. 

CLEVELAND,  OHIO,  U.  S.  A. 


LCIMAN   BR.OS. 


BLOWERS&VAGUUM 


For  All  Purposes 
$17  to  $130. 


PUMPS 


Take  up  their  own  wear.  Noise- 
less, Durable,  Powerful.  Simple 
construction  with  few  working 
parts,  and  these  all  large  and 
strong.  Small  piston  gives  big 
space  for  displacement  or  volume 
ofair.  Wings  are  detachable  and 
interchangeable.  Centrifugal 
force  holds  them  against  the  cyl- 
inder, (see  cuts  for  direction  of 
rotation).  No  delicate  or  intric- 
ate parts  to  break  or  get  out  of  or- 
der. Noseparatetipsonthewings. 
Small  yet  firm  coniact  of  wings 
[with  cylinder  reduces  friction. 
'Shaft  well  oiled  by  double  rmg- 
oiling  device.  High  vacuum  and 
steady  pressure.  No  fluctuation. 


Send  for  particulars  and  illustrations  stating  how 


the  machines  are  to  be  used. 


LEIMAN  BROS., 


Leiman  Building 
62  E  John  St. 


NEW  YORK 
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14  In.  X  o  ft.  Hnglne  Lathe.     Weight  16J0  lbs. 


The  Seneca  Falls  IHfg.  Company 

330  Water  Street,  Seneca  Falls,  N.  Y.,  I.  S.  A. 


Manufacturers  of 


12",  14",  16"  Engine  Lathes 

Powerful— Heavy— Rigid— Built  on  common-sense  lines  for 
hard-every-day  service— profitalile  service  — and  to  meet 
most  severe  exactions.  Rapid— Accurate— Convenient- 
Durable.     Described  in  catalog  "B."     Send  for  it. 

We  also  make  9  in.  1 1  and  13  in.  Star  Engine  Lathes,  10  in. 
and  12  in.  Speed  Lathes,  9  in.  Bench  Lathes,  10  in. 
Wood  Turning  Lathes,  Foot  Power  Lathes. 


UNIVERSAL  ADJUSTABLE  TOOLS 


"Ask  the  man  in  the  shop 


Catalogue  upon  request 


THe  ScHellenbach-Hunt  Tool  Co.,  Cincinnati,  Ohio 

THe  American  Specialty  Company,  Chicago.  III.,  Ag'ents  for  the  Chicag'o  District. 


FORUGN AGENTS:    C.   W. 

York  Export  &  Import  Co. 
CbrtstiAnia.  Norway. 


Burton.  Griffiths  &  Co. 
133-137  Front  St. 


London,  England.     Markt  &  Co.,  iqj  West  St.,  New  York,  Germany  and  Italy. 
New  Ycjrk,  China,  Japan  and  Australia.      Williams  &  Wilson,  Montreal,  Canada.     J.  S. 


New 
Cock, 


Automatic  Universal  Thread  Milling  Machines 


Simple  construction,  few 
parts  and  patented  DOUBLK 
WORM  DRIVE  reduce  power 
expenses.  Special  methods 
insure  the  most  accurate  pro- 
duct. Threads  of  any  shape  or 
angle,  single  or  multiple,  right 
or  left  hand. 

We  will  SELL  the  machine  or 
CUT  your  screws,  as  you  prefer. 
"  Visitors  always  welcome." 

Milled  Screw 
and  Machine  Co. 

SAYRE.  PA. 
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CELrOR 


The  Strength,  Toughness  and  Durability 
of  a  Ceifor  High  Speed  Twist  Drill 

is  many  times  greater  than  a  milled  drill  of  the  same  diameter.  Ceifor  Drills  are  twisted  while  hot  in 
machines  especially  designed  for  the  purpose,  a  process  by  which  the  continuity  of  the  fibre  of  the  steel 
is  preserved,  and  the  maximum  strength  secured.  There  is  ample  space  for  chip  clearance  in  operation 
and  the  drill  can  be  ground  so  that  large  holes  may  be  drilled  from  the  solid  without  first  drilling  lead  holes. 

They  are  durable,  stand  constant  service  without  deterioration  and  are  particularly  well  adapted  for 
special  and  exceedingly  rapid  drilling.     Catalogue  No.  10  shows  full  line  of  tools. 

CELFOR  TOOL  COMPANY 

BUCHANAN,    MICH.,    V.  S.  A. 


HIGH  SPEED 
TWIST  DRILLS 


Made  from  Round  Bars 


Made  from  Flat  Bars 

Hot  Forged,  Cleared,  Tempered, 
Sand  Blasted  and  then  ground  to 
Micrometer  Caliper  Gauge. 


Result 


Best  and   strongest   Drills   on  the 
market. 

New  Process  Twist  Drill  Co. 

TAUNTON,  MASS.,  U.  S.  A. 


Acme  High  Speed  Twist  Drills 
and  Patent  Sockets 

NEWEST  —  BEST  —  STRONGEST  — 
LONGEST  LIFE— MOST   ECONOMICAL 

PATENT  E^ 


The  Acme  is  without  doubt  the  very  best  and 
latest    improved    high    speed     drill    on    the 

market,  and,  when  used  with  the  patent  Acme 
Socket,  is  positively  the  strongest  and  most 
durable,  and  more  economical  tnan  any  or  all 
others.  It  assuredly  fills  a  want  long  felt  by  all 
users  of  high  speed  drills. 

We  make  these  strong  claims  to  superiority, 

fully  aware  of  similar  claims  for  other  drills. 
To  prove  our  claims  we  suggest  that  you  order 
at  once  a  Drill  and  Patent  Socket,  thoroughly 
try  it  out  on  your  toughest  work  in  competition 
with  the  very  best  drills  made,  and  if  it  does  not 
prove  more  than  satisfactory,  return  to  us.  We 
have  not  space  here  to  say  more. 


Send  for  special  circular  and  price  list. 


ACME    DRILL 

3  and  5  Scott  Street, 


COMPANY 

NEWARK,  N.  J. 


Our  iSolid   Cone   Combination 

BALL  BEARINGS 

are  made  for  shafts  %"  up  to  2^6".  Cone,  cup  and 
balls  are  all  combined,  and  the  balls  cannot  fall  out. 
Used  on  all  kinds  of  machinery.    Se7id  Jor  Catalogue  R. 

PRESSED  STEEL  MANUFACTURING  CO. 

454    Bourse    Building,   PHILADELPHIA,  PA. 
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^  This  Pulley  Will  Transmit 
20  to  100  %  More  Power 


Let  us  prove  it  to  you.  It  is  50  to  75%  lighter  in  weight 
than  metal  pulleys.  Let  us  prove  that  to  you.  It  costs 
considerably  less  power  to  turn  than  a  heavier  metal 
pulley.     That  needs  no  proof. 

It  can  increase  its  speed  to  3.25  times  that  of  a  sound 
cast-iron  pulley,  with  equal  safety. 

Wm.  A.  Kent,  A.  M.,  M.  E.,  demonstrates  that  fact  in 
the  "Mechanical  Engineer's  Pocket  Book",  in  his  author- 
itative article  on  "A  Wooden-Rim  Fly-Wheel." 

Its  infinitely  painstaking,  bit-by-bit  construction  of  both 
rim  and  arm,  the  two  becoming  integral  in  the  most  scien- 
tific way,  allows  of — and  demands — the  most  rigid,  fre- 
quent and  detailed  inspection,  whereas  the  inspection  of 
a  metal  pulley  can  only  be  superficial. 

Isn't  that  self-evident? 

If  you  have  only  one  pulley,  we  can  give  you  the  best 
reasons  in  the  world  why  it  should  be  ^  Wood- 

Split  Pulley.   Send  for  our  Pulley  Cata    ^  t/f^j^^^  logue- 
It  TALKS. 


WOOD-SPLIT  PULLEY 


REEVES  PULLEY  COMPANY 

COLUMBUS,  IND.,  U.  S.  A. 

Branch  House:    Cor.  Clinton  and  >ronroe  Sts.,  Chicago 


I 


I 


The  ' 'Hercules"  is  fitted 
with  Taper  Shanks, 
usually  one  size  larger 
than  regular. 

These  large  Shanks  give 
extra  driving  power. 


Do  You  Want  to  Drill  at  the  Lowest 

Possible  Cost? 

If  so,  there  is  only  one  Twist 
Drill  to  use  and  that  is  the 

"HERCULES  •  High  Speed 

It  is  twisted  from  the  Latest  Improved 
Vanadium  High  Speed  Steel  and  is  the  strong- 
est and  toughest  twist  drill  made  to-day. 

All  we  ask  is*  a  chance  to  show  you 
what  the  "Hercules"  will  do. 

The  Whitman  ^  Barnes 
Mfg.  Company 

AKRON,    OHIO,    U.  S.  A. 


l-actorles : 
Akron,  Ohio         Chicago,  ril.  St.  Catharines,  Ont. 

^EW  YORK  STORE,  64  RiSADE  STREET 

Europcun  Rcpro«ni«iiv5-THEODORE  BUTLER.  Ltd.. 

149  Quocn  Victoria  St..  London.  England. 

Eiporl  Sales  Agent  -A.  J.  BARNES. 

99We.iSt..NewYo.k.  N.  Y. 
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RED-E-TOOLS 


Side 
Tool 


Have  but  one  face  to  grind.     This  sharpens  and  maintains  clearance, 
assuring  economy  and  increased  output  to  YOU. 
Made  right  hand,  left  hand,  and  right  hand  off-set.     Other  features 
of  merit  described  in  catalogue  No.  25.     Write  for  it  NOW. 


THE  READY  TOOL  COMPANY 

BRIDGEPORT.  CONN. 


SHAPERS 


14-inch  to  32°inch  Stroke. 


Crank  and  Triple  Geared. 


Jchn  Steptoe  Shaper  Company,  Cincinnati,  Ohio. 


WORCESTER   DRAFTING    TABLE 


--HI 


The  tops  of  these  tables  are  white 
pine  drawing  boards  and  can  be  in- 
clined and  clamped  at  any  angle. 
The  adjustment  for  height  is  by  means 
of  the  hand  wheel  which  is  auto- 
matically locked  at  the  desired  height. 

THE   WASHBURN    SHOPS 

of  the 

Worcester  Polytechnic  Institute,  Worcester,  Mass. 


Worcester  Drill  Grinders 
Washburn  Sensitive  Drills 


Washburn  Speed  Lathes 
Worcester  Drafting  Tables 


Gas  and  Gasoline  Engines 

I'"INTS  OF  SrPF.KK'l.ITV  ; 

1.  Wipe  Spark  iKuitei— Automat ically  clfaii- 
the  contact  points,  insuring  perfect  spurk 
action. 

2.  Centerllne  Disc  Counterbalance — Fitted  tn 
the  throws  of  the  crank  shaft,  insuring' 
smooth  runningancl  durability  of  the  crank 
shaft. 

3.  Vci-tical  Valves  do  not  wear  on  their  stems 
ami  g-iiiiies.  insurinp  ajrajnst  leaka^re. 

Stud  (<•!'  Catalogue  No.  19. 

THE  FOOS  GAS  ENGINE  CO..  Springfield.  0 


NOT     IN     A    TRUST 


HAYES  FILE  COMPANY, 


DFTROIT,  MICHIGAN 


Use  our  SPECIAL  SOLDER-CUT  File,  for  filing  Solder. 


Two-year  practical  courses  in 

Steam  and  Machine  Design 
Applied  Electricity 
Applied  Chemistry 

One-year  courses  in 

Machine  Construction 
Carpentry  and  Building 

Write  for  catalog  and  particulars 

PRATT  INSTITUTE 


L^w  Tuition. 


BROOKLYN.  N.  Y. 


SHAPERS 

EXCLUSIVELY. 
12  TO  32  INCH  STROKE. 

Smith  ca  Mills  Co. 

Cincinnati.    Ohio.    U.  S.  A. 

Foreign  agents  :  C.  W.  Burton,  Griffiths  & 
Co  ,  London.  G.  &  F  Litabourg  Freres,  Brus- 
sels. Van  Rietschoten  cSt  Houwens,  Rotterdam. 
(.1  tenzer,  Perreaud  &  Thomine,  Paris.  Stussi 
&  Zweifel,  Milan. 


CUT 
WELD 
REPAIR 

all  Steel  Castings,  Machinery, 
Metals,  with  the 

Oxy=Acetylene  Torch 

"A  Putting-on-Tool" 

Write  for  information  about  this 
interesting  process — NOW. 

Davis-Bournonville  Co. 


07  -West  Street, 


Ne'w  YorK 


You  Can't  Get  StucK 
with  this  Ratchet. 


t  wo  inches  of  mofioa  at  end  of 
handle,  IN  ANY  DIRMTlQHi 
L  will  drive  the  Orill, 


fftteUed  Vof.  s.  tSM, 


Write  Jlir  Caialog. 

Armsfrtng  Brose  Tot!  COii  Rouer people." 

313  N.  Francisco  Ave.  CHICAGO,  ILL.,  U.  S.  A. 

Sfe  our  Tool  Holder  ad.,  page  1~1 

DON'T  SCRAP  YOUR  CASTINGS 

Most  defective  castings— Those  with  cracks,  blow 
holes,  etc.— can  be  permanently  repaired  with 
NATIONAL  IRON  FILLER  CEMENT.  Gel  a  free 
sample  and  circular  109-P  telling  all  about  its  uses. 

The  S.  Obermayer  Company  j^§) 

Cincinnati  Chicago  Pitteburgh     ^^0r 

Back  Numbers  of  Magazines 

trade  papers  and  newspapers  supplied  at  moderate 
rates.  Clippings  of  special  subjects  furnished 
promptly.  Magazines  of  all  kinds  bought.  Cut 
rate  subscription  price  list  furnished  on  request. 

A.  W.  CASTELLANOS 

264  Armstrons  Ave.         JERSEY  CITY,  tS.  J. 

Bound  Volumes  of  Machinery 

THE    INDU^rriVIAIU   PR.E,SS 
49-55  Lafayette  SX.      -      New  YorH 


August,  i;)io 
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Do  You  Use  Reamers! 


The  McCrjftky  Adjustable  Ream- 
er will  aoJvoyour  rraininij  problem.  SoiicJ 
us  a  trial  orile<r  and  niakr  u«  prove  k.  All 
styltv  and  «ize$  from  ^i  up.  I  lighmt 
quality,  prompt  delivc*y  aiKi  satislaction 
guaranteed  are  the  grourMJs  on  which 
we  seek  your  business. 

We  can  give  you  a  long  list  o(  the  big- 
gest and  best  shops  in  the<  country  that 
have  adopted  tJie  McC'rosky  Reamer  as 
standard  equipmt"*it.  Wc  had  to 
"show"  them  firal. 


A  Reamer  Combining  the  Advantages  of  both  Solid  and 
Adjustable  Types.  Principle  of  Construction  Unequaled* 
Workman«hip  and  Material  Unexcelled. 

Simplest  and  strongest ;  no  internal  mechanism  to  weaken 
It ;  no  screws  or  small  parts  to  get  out  o(  order ;  chip 
clearance  peffect ;  will  bottom  a  blind  hole  ;  has  large 
and  accurate  adjustment ;  can  not  change  its  size  in  the 
hole  or  by  careless  usage  ;  blades  readily  renewed  and 
or>e  Reamer  will  outweer  a  dozen  solid  reamers. 

A  postal  card  inquiry  will  8<'t  y«u  dflailed  information  on  reamers  that  will  save  you  money. 

THE  McCROSKY  REAMER  CO.,  Inc.,   Meadville,  Pa. 

Succeuors  to  F.  B.  McCROSKY  MFG.  CO. 


Drawing  Paper 

has  long  been  recognized  by 
draftsmen  throughout  the  coun- 
try as  the  standard  for  machine 
drawing.  It  is  tough  and  hard, 
and  absolutely  uniform  in  quality. 
The  erasing  qualities  of  Duplex 
paper  are  unsurpassed.  Successive  era- 
sures may  be  made  over  the  same  spot 
until  the  thickness  of  the  paper  is 
reduced  to  that  of  tissue  paper,  and  it 
will  still  take  ink  and  pencil  as  perfectly 
as  on  the  original  surface. 

Another  advantage  of  Duplex  is  the  cream 
or  buff  color,  which  is  agreeable  to  the  eye  and 
permits  the  paper  to  be  handled  without 
soiling. 

Send  for  a  free  sample  of  Duplex  paper  and  test 
its  good  qualities  yourself. 

KEUFFEL  &  ESSER   CO. 


127   Fulton   Street 
NEW  YORK 


General  Office  and  Factories 
HOBOKEN.  N.  J. 


CHTCAOO  ST.  LOUIS  S.\N  FR.^NCISCO  MONTREAL 

111  E.  Madison  St.       813  Locust  St.        48..50  Second  St.      452  Notre  Dame  St  W 

Drawing  Materials,  Mathematical  and  Surveying  Instruments,  Measuring  Tapes 


Wm 


LAMP 


An  Array  of 
Facts: 


Theories  are  pood  for  the  in- 
viTitor  and  the  scholar,  but  facts 
are  what  you  want  when  you 
are  estimating  on  a  job.  You 
always  ^ive  yourself  the  benefit 
of  the  doubt,  with  a  liberal 
margin  of  safety. 

Here  are  the  facts  concern- 
ing the  Copper  Hewitt  Lamp, 
proven  beyond  doubt  and  stated 
with  a  hundred  per  cent 
margin  of  safety. 

The  Cooper  Hewitt  Lamp 
gives  a  light  of  an  entirely  dif- 
ferent quality  from  any  other 
light-source,  because  the  liglit 
comes  from  a  luminous  vapor 
instead  of  a  luminous  solid. 

The  qualitv  of  light  from  the 
Cooper  Hewitt  is  such  as  to 
enable  the  eye  to  distinguish 
finer  details  than  is  possible 
with  any  other  light,  not  even 
excepting  daylight. 

You  can    see   objects  plainly 


in  a  much  dimmer  light  from 
the  Copper  Hewitt  Lamp  than 
from  any  other  light-source; 
hence  there  are  no  shadows 
that  you  cannot  see  to  work  in. 

The  light  of  the  Cooper  Hew- 
itt Lamp  contains  no  red  rays, 
w^hich  are  heat-producing  and 
irritating;  hence  is  the  easiest  of 
all  lights  on  the  eyes. 

The  Cooper  Hewitt  Lamp  is 
the  CHEAPtiST  of  all  electric 
lamps  to  operate  and  maintain; 
lamps  freauenlly  run  two  or 
three  years  w'ithout  other  at- 
tention than  an  occasional  wip- 
ing off  of  the  tubes. 

Put  this  array  of  facts  to 
any  test  you  please. — the  harder 
the  better,  so  far  as  we  are 
concerned. 


Cooper  Hewitt  Electric  Co. 

220  West  29th  St.,  New  York. 


Albany.  N.  Y. 
Boston.  Mass. 
Chicago,  in. 
Cincinnati.  O. 
Oeveland,  O. 


....  66  State  St. 
.     .    161  Summer  Si. 

.  .  40  Dearborn  Si. 
First  Nat'l  Bank  Bldg. 

American  Trust  Bldg. 


Detroit,  Mich.  .  .  5 18  Moffatl  Bldg. 
Minneapolis,  Minn.  .  Met.  Life  Bldg. 
Philadelphia.  Pa.  .  .  I  24  So.  8lb  St. 
Pillsburg.  Pa.  .  .  .  Wabash  Bldg. 
St.  Louis,  Mo.  Missouri  Trust  Bldg. 


Make  ^'Absolute  Accuracy''  a  Shop  Order  With  You 

Stick  it  on  the  order  sheets  and  on  the 
walls.  Make  it  a  war  cry.  Then  you'll 
begin  to  cut  costs.  You  can't  dj  it  with  the 
ordinary  shop  caliper,  but  you  can  with 
Slocomb  Micrometers,  because  they  give 
absolute  accuracy  in  all  measurements. 

They  are  proof  against  wear  and  variation.    The  extra  long  bearing  between 
nut  and  screw  prevents  wearing  out  of  pitch     even  after  years  of  hard  service. 

157    Styles    and    44    Sizes.      Send    for 
Measuring  Book  and  Cataloeue  No.  12. 

J.  T.  SLOCOMB  CO.,  Providence,  R.  I. 

Sulc  A\,'cnts  lor  Great  ttrituiii:  Clias.  clundiiU  &  Co.,  LonUun,  Binmiighaiu,  Manchester, 

Ncwcastle-on-Tvne  anil  Lilasgow. 

Liulw.  Loewe  &  Co.,  Berlin,  Agents  for  Continental  Europe 

Catalogs  furnished  <in  request. 
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MACHINERY 


BARGAINS 


NEW  AND 
SECOND 
HAND 


MACHINERY 


August,  1910 

TOOLS 
AND 
SUPPUES 


REFITTED    MACHINE    TOOLS 


DRILL  PRESSES  (Upright) 

2 — Dallett  Portable. 

1 — 6-splnaie  Quint  Turret. 

1 — 26''  Prentice  Sliding  Head.    1 — : 

1 — 33"  Bement-Nlles. 

RADIAL  DRILLS. 

1 — 42"  Prentice   Ciear   Box. 

L — i'   Box.  Halt  Universal. 

1 — 4'   6"  Pond  Heavy. 
GEAR  CUTTERS. 

1 — 33"x9"x4  P.  Gould  &  Eber- 
hardt. 

1 — 48"xl0"x3  P.  Gould  &  Eb- 
erhardt. 

GRINDERS. 

1 — Xo.     1     Cincinnati     Cutter 
Grinder,    complete. 

1 — No.    1    Lelaud  &   Faulconer 
Wet  Tool. 

1 — No.   2   Leland   &  Faulconer 
Wet  Tool. 

1 — "A"   Yankee   Drill  Grinder. 

1 — "PO"   Yankee  Drill   Grind- 
er. 

2 — No.  11  Brown  &  Sbarpe. 

1 — No.  4  Landis  Universal. 

1 — No.  24   Landis  Plain. 
HAMMERS. 

1 — 60     lb.      Bradley      Cushion 
lielve. 

KEVSEATERS. 

1 — 24"x2"    Morton. 

LATHES  (Engine). 

1 — 13"x6'    Dullard,    with    tur- 
ret. 

1 — 14"x8'    Flather   Four  Step 
Cone,  elevating  rest. 


16"x8'      Greaves     &     Kins- 
man,       compound        rest,    1- 
taper  attachment.  1- 

18"xl0'    Porter,    compound 
rest. 

20"x8'    Flather   Four   Step 
Cone,      belt      feed,      com-    i_ 
pound  rest.  1-!- 

20"x8'    Flather    Five    Step 
Cone,      belt      feed,      com-    i_ 
pound  rest.  1— 

22"xl2'      Lathe     &     Morse 
Four  Step  Cone,  belt  feed,    1— 
compound  rest.  1  — 

22"xl5'     Pond,     compound    i— 
rest.  1- 

24"xl2'    Lodge    &    Shipley 
Five      Step      Cone,      com-    i — 
pound  rest,  quick  change. 

■48"x20 '      Johnson      Triple 
Geared  Massive.  i_ 

LATHES   (Polishing^  1- 

-No.  3  Diamond.  ^' 

MILLING  MACHINES.  j. 

-No.  3V2   Garvin   Plain. 

PLANERS.  1 

-10"    Busch     Crank,    swivel 
vise.  1- 

-20"x20"x4'     Wheeler,     one 
head. 

-24"x24"x6'  Ohio,  one  head.    1 — 

-24"x24"x6'    Whitcomb,  one 
head.  1- 

-27"x.^'     Now     Haven,     one 
head.  1- 

-30"xl0'    Detrick  &  Harvey 
Open  Side.  1- 


PRESSES. 

-P-4  Ferracute. 
-No.  62  Toledo  Triple 
Geared. 

SHARERS. 

-15"   Hendey. 
15"    Smith    &   Mills    Single 

Geared  Crank. 
16"   Steptoe  Crank. 
16"     Gould     &     Eberhardt 

Crank. 
20"   Hendey  Friction. 
20"   Kelly    Crank. 
24"  Ohio  Shifting  Belt. 
26"   Cincinnati  Shitting 

Belt. 
28"    Hendey  Friction. 

TURRET  LATHES. 

-7x14  Potter  &  Johnston. 

-8y.xl6  Potter  &  Johnston. 

-22"     Universal,    chuck    fit- 
ted. 

-24"   Lodue  &   Shipley 
Screw  Machine. 

-28"      c.'isiiolt,      rapid      tra- 
verse. 

-44"  Grant  Chucking  Lathe. 


I  M  PORTANT     if  low  in  price 

J.  J.  McCABE'8  MAC»-|WES  ARE 

Never  in  our  recollection   have  we    been 
able  to  offer  more  attractive  machinery. 


MISCELLANEOUS. 

IH"    6-spindle    .\cme    Nut 

Tapper. 
■No.     1     Caskey     Pneumatic 

PuOTh. 
10"xo7"  Chicago  Pneumatic 

Gap  Riveter. 
■17"Peerless  Belt  Lacer. 


The  MotcH  (SL  MerryweatKer  MacKinery  Co. 

7i>7-711  Lakeside  A  VI-,.  N.W..  Clfvelaml.  o,  Detroit  Branch    10-r.  Majt-stic  Bldfr.  Cincinnati  Branch    lOU  First  Natl  Bank  Bldf? 

Pittsburg  Branch^  ll'^i  f  Aimers  Bank  Bldg. 


TECHNICAL    BOORS 


Vl/E  are  particularly  strong  on  books  pertaining  to 
'*  Steam  Engineering,  Heating,  Ventilating, 
Power  Plants,  Boilers,  Piping,  Engines,  Turbin^, 
Condensers,  Heaters ;  including  Theory,  Practice, 
Design  and  Operation;  both  Elementary  and  Advanced. 

WRITE    US    FOR    ANYTHING    IN    THIS    LINE 


^attleboro 


The  Technical  Press 

Every  mechanical  engineer   should  be  on  our  list  lo  receive 
new  and  important  announcements. 


Vermont 


FOR  SALE 

Some  large  and  modern  up- 
to-date  Machine  Tools  at 
very  attractive  prices. 

10'  Betts  Vertical  Boring  Mill,  two 
heads,  practically  new,  having  been 
used  only  three  months. 
60"  X  22 '  Open  Side  Detrick  &.  Harvey 
Planer,  three  heads.  In  first-class  con- 
dition. 

Bement    Miles    Double    Frame 
Hammer     in     first  class     con- 


&     Sharpe     Plain 


1500  lb. 
Steam 
ditlon. 

24"x20'   Lodge  &.  Shipley  Lathe. 

No.   2   Cincinnati  Universal   Milling  Ma- 
chine. 

Two     No.     2     Brown 
Milling  Machines. 

Two   No.   1   Brown   &   Sharpe   Universal 
Milling   Machines. 

36"xl2'    Heavy  Duty  Slab  Miller. 

750     lb.     Bement     Miles     Double     Frame 
Steel   Working  Tilting   Hammer. 

No.    2    Baker    Keyseater    with    circular 
table. 

24"x22'    F.  E.  Reed  Lathe. 

60"  New  Haven  pulley  turning  or  chuck- 
ing lathe. 

50"  Bement   double    head    boring    mill. 

26"x26"x8'    David    Pond    Planer. 

26"  X  26"  I  7'   Wheeler. 

42"  Bickford  radial  drill  press. 

30"  Gould    &     Eberhardt     upright    drill 
with  tapping  attachment. 

If  Interested  wire  or  write  for  full  particulars. 
We  solicit  an  Inspection  of  any  of  the  above. 
Large  stock  of  new  and  second-hand  lathes,  drills, 
sKapers,  planers  and  all  lines  of  machinery. 

FRANK  TOOMEY,    Inc. 

127-131  N.  3rd  St..  PHILA..  PA. 


Boring  Mills     BULLARD 


30",  Swivel  Turret,  comb    chuck.  "Near  New" 
42    double  head  with  turret,  cumb  chuck,  "Good" 
DRILL— 2s"  Prentice,  geared  feuds,  equipped  for 

tappin,^^  "Near  New" 
GRINDER— Xo.    2    Brown  &  Sharpe,    universal, 

capacity  12"  x  30",  "Near  New" 
FLAT    TURRET— 2"  -x  24"  Jones  &  Lamson,  with 

tools,  "Good" 
TURRET  LATHE    .«emi-auto  Potter  &  Johnston, 

2"  hole,  power  cross  feed,  "Near  New" 
TURRET  LATHE- 2B"  x  10'  Bullard  triple  seared, 

3^"  bole,  screw  cutting,  hex.  turret.     Will  face 

21"  diam,  ",Good" 
LATHE— 18"  x  8'  Lodge  &  Shipley,  rapid  reduction 

type,  "Good" 
LATHE- 32"  X 12'  Fitchburg,  modern  style, "Good". 
GEAR  CUTTER— 24"  Becker-Brainard,  automatic, 

cuts  spur  and  bevels,  "Near  New" 
PLANER— 28"  X  28"  x  W  Gray,  double  head,  "Near 

New" 
SLOTTER  — 12"  Sellers,   30"  table  with  all  feeds. 

"Good".  Full  iti formation  j-pon  rtqutst 


LATHES. 
Triple  Geared, 
iriiv'x.iu'.  Bement. 
.Vl"x24'.    Boston. 
i1"    Pit    Lathe,    T-stock 

;ind  Carr. 
64"x.36',  Bement. 
I>i>"xl8',  Fitchburg. 
54"x21',  Fitchburg. 
52"x28',  Hewes  &  Phil. 
5ii"x.'i2',  Putnam. 
.■!4"xl2'.  FitchburR. 
3.s"xl2',  fileason. 
4'<"x24',  Fitchburg. 
4.s"xlC',  Putnam. 

Back  Geared. 
:;s"xl6',  Flfleld,     B.C.. 
37'i20',       Risers       4.3", 

American. 
76"      Dble-hd.      Driving- 
wheel   Lathe,  Bement. 
32"xl3',  Pond,  B.C.. 
30"x23',  Pond. 
30"x:7  1-2'.  Pond. 
2S"sl5',  Worcester. 
28"sl4'.  Harrington. 
27"x20',  Pond. 
26"sl3',  Bement.  Taper. 
26"xl2',  Mies. 
25"xl6',  Lathe  &  Morse. 
25"xl4'.  Blaisdell. 
24"xlO'.  Standard. 
22"xlO',  Pond. 
21"xl0',  Putnam. 
20"xl2',  Pond. 
20"x9',  Pond. 
20"x8'.  Draper.    Qk-rhg. 
18"x8',  Reed.    Pl-Rt. 
18" x8',  Putnam. 
]6"x8',  Bogert,  Pi.    Rt. 
16"xG',  Qk-chg.  Morris. 
16"x6',  Putnam. 
14"x6',  Reed. 

PLANERS. 
72"x20'.  Sellers.   4   Hds. 
72"xl8'.  Bement.  4   Hds. 
54"xl6',  Sellers.  4     Hds. 
50"xl6',  Bement.  2  Hds. 
42"xl8',  Niles,  2   Hds. 
.37"xll  '.  Niles,  3  Hds. 
.36"xn  ',  Sellers.  2   Hds. 
36"xlO',  Bement.  2  Hds. 
.36"x9',  Sellers,    2   Hds. 
36"x8',  Pond,  2  Hds. 
38"sS'.  Pond.    1    Hd. 
35"xl2',  New    Haven.    2 

Hds. 
.34"xl4',  Gleason.  1    Hd. 
32"xlO',  Pond.  2    Hds. 
.3n"x8',  Fitchburg,  1  Hd. 
30"x7  ' ,  Sellers.  2     Hds. 
27"x7',  New    Haven,     1 

Hd. 
26"x6'.  Putnam,   1  Hd. 
24"x6',  Pond.  1   Hd. 
17"x4'.  M'iles.    1    Hd. 
BORING   MACHINES. 
Upright. 
10',  2  Hds.,    Nlles. 
7',  1    Hd.,    Bement. 
0'.  2  Hds..     Sellers. 
5'.  2    Ilcls.,    Niles. 
4',  2  Hds.,    Colburn. 
3'.  1   Hd..  Bullard. 
Horizontal. 
Floor     Boring     Machine. 
Ilhle.  Column  and  att., 
Niles. 
2  7-8"  spindle,  Bement. 
2"    spindle.    Sellers. 
1  1-4"  spindle,  Garvin 


MS8A,^I@ 


P  A.  McCabe, Pres. , 

95  L'berf  y  Street, 

NEW  YORK. 


New, "Near  New"  and  Good  Second-hand  Machinery 


DRILLS, 

Radial. 
144"  Plain.  Baush. 
132".  Plain.  Sellers. 
120"  Full-univ..    Warren. 
110"  Full-univ.,   Bement- 
Miles. 

Upright. 
50",  Harrington. 
40",  Prentice. 
38".  New  Haien. 
36".  Pond. 
32".  Pond. 
28".  Snyder. 
25".  Barnes. 

MISCELLANEOUS. 
32-50"  Gap.  Tur.  Lathe. 

Gisholt. 
32"     Gap.     Tur.     Lathe. 

American. 
27"     Gap.     Tur.     Lathis 

American. 
24"     Gap.     Tur.     Lathe, 

Gisholt. 
2  1-4"     Wire    fd.    Screw 

Mch..    Pratt  &  Whit. 
16"  Slottcr.  Sellers. 
12"  .Slotter.    Bement. 
11-2"  Bolt  Cutter.  .\cme. 
1"    Bolt   Cutter,    Acme. 
12"     stroke     Key-seater, 

Newton. 
3"    Cutting-ofT    Machine, 

Pratt  &   Whitne.v. 
1.250    lb.     Steam     Ham- 
mer, Bement. 
4.000    lb.     Steam     Ham- 
mer, Bement. 
34"xll'       Slab      Miller, 

Newton. 
22"x5 '        Slab       Miller. 

Ingersoll. 
Lincoln   style,    Garvin. 
26"    Crank  Shaper,  Pren- 
tiss. 
20"       Friction      Shaper, 

Putnam. 
15"      Crank,      Gould     & 

Eberhardt. 
14"     Fitchburg,     Travel- 
ing-head. 
4"    Pipe    Machine,  Phlla. 
30"    Gear   Cutter,    Gould 

&  Eberhardt. 
No.      172     Spur     Cutter, 

Bliss. 
.\uto.     Surface    Grinder, 

Walker. 
I'niv.     Cutter    and    Tool 

Grinder,    Cliicinnatl. 

6     H.     P.     Gas     Engine, 

White  &  M'. 

RAILROAD   TOOLS. 

Driving-wheel  Lathe,  79" 

Double-bead. 
Car-wheel   Grinder, 

Double-head. 
Double-end       Axle      and 

Centering  Machine. 
Double-head    Axle  I-athe, 

27"    Brldgetord. 
BRIDGE   AND   BOILER 

TOOLS. 
10'    Bending   Bolls, 
Uihged    Housing. 
6'    Bending    Rolls, 

Solid    Housing. 
24"     Punch    and    Shear, 

Single,  heavy. 
9"     Punch     and     Shear, 
Hilles  &  Jones. 


J.  J.  McCABC,  30   Church   St  .  New  York  City 


BRISTOL   COUNTERS 

The  Counters  that  Count-and  Count  Right. 

Blmple,  few  parts,  no  spring.  AdaT)tJible  for  any 
machine,  cannot  be  tajupered  with,  and  provide 
an  infallible  record  of  the  day's  out^tut.  which  if 
Mitomaticallv  re^ristered.  Strong,  cotivenient  and 
compact.  Ask  for  Catalogue  No.  27. 
THE  C.  J.  ROOT  COMPANY,  Bristol,  Conn. 


1307  Real  EstaU 
Trust  Buildlns 


The  Oil  and  Waste  Saving  Machine  Co., 

PHILADELPHIA,     PA. 

Will  save  you  10  to  50"o  in  your  oil  cost  and  50  to  OO^o  in  your 
cotton  wiping  waste  or  machinery  wiping  material  cost. 


Auh;usI.  r.iio 
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Secorid-Hand  Machinery 

I^ocated  at  Boston,  Chicago  and  New  YorK 


12"x  '  Champion  Comi).  Rest. 

13"xt.'  Pratt  &  Whitney  Rise  &  Fall  Rest 

H"xt'  P.    B.    Milos    Compound    Rest. 

]',"xti'  Speed   loathe. 

14"xri'  Anioiiian    S(iuare   Arbor — $50. 

ir,"xH'  Shepard  Rise   &  Fall  Rest. 

IC'xG'  Flather  Comp.  Rest. 


LATHES 

](>"x8'  Reed  Plain  Rest. 
lS"x6'  Blaisdell  Rise  &  Fall  Rest. 
]!t"x6'  D.  W.  I'ond  Tiiriet  Tool  Post. 
21"xri'  Bridgeport  Turret  Boring. 
21" — 4S"  Harrington     Gap.     Boring 

Chucking. 
21"x8'  Star  Turret  on  Carriage. 


21"x  8'  P.  &  W.  Plain  Swivel  Rest. 
22"xlO'  F.  B.  Miles  Compound  Rest. 
22"xl(i'  Fitchburg  Shafting. 
24"xl4'  Harrington  Plain  Rest, 
and    30"xl0'  Bement   &   Dougherty    Compound 
Rest. 
32"xl0'  D.  W.  Pond  Comi).  Rest. 


TURPET   MACHINERY 


1/4"  No.  OU  Garvin  Wire  Feed. 
3/8"  No.  0  P.  &  \V.  Wire  Feed. 
1/2"  No.  1  P.  &  W.  Wire  Peed. 
1/2"  No.  1  Garvin  Wire  Feed— $125. 
5/8"  No.  2  Garvin  Wire  Feed. 
5/8"  No.  1  Costello  Wire  Feed— $165. 
2  15/16"  No.  3  Niles  Screw  Mach. 
24"  Conradson  Semi-Auto. 


28"  Milwauliee. 

28"  Size  J.  Gisholt. 

1/4"  No.  0  Hartford  Auto. 

3/8"xl"  National  Acme  4   Spdle 

$200. 
1/4"  No.  00  Hartford  1'.  &  W.  Auto.— $27 
5/16"  No.  0  Harllord   l^  &  W.  2  Spdle. 

Auto— $250. 


1    Hartford    P.    &    W.    2    Spdle. 

1    Spencer    Single   Turret   Auto 

No.  2  Brown  &  Sharpe  Auto 


1/2"  No 

Auto. 
1/2"  No.    1 
Auto—    —$150. 

21/32"xl  1/2 

—$350. 
No.  1  Almond  Turret  Head    (new) 


10"  P.  B.  Miles  Crank. 

12"  W.  B.  Bement  Crank. 

15"  Hendey  Friction. 

18"  B.  &  D.  Crank. 

14"x40"  F.  B.  Miles  Trav.  Hd.  Crank. 

18"  Cincinnati  Dble.  Hd.  Traverse. 

17"xl7"x4'  Whitcomb. 

20"x20"x4'  Ames. 


PLANERS   AND    SHAPERS 

42"x42"x20'  F.  B.  Miles,  3  Heads. 
48"x48"x20'  Sellers,  3  Heads. 
26"x26"x6'  Pond. 

26"x23"xl6'  Ferris  &  Miles,  2  Heads. 
30"x30"x24'  Sellers,  2  Heads. 
4S"x48"xl6'  Belmar  Fames. 
32"x32"xl4'  Niles. 
32"x32"xl2'  Pond,  2  Heads. 


32"x32"xl4'  Pond,  2  Heat's. 

36"x36"x20'  Pond,  4  Heads. 

40"x40"x26'  Pond,  4  Heads. 

86"x86"x30'  Pond,  4  Heads. 

86"x86"x35'  Pond,  4  Heads. 

78"x72"x24'  Bement  &  Son,  4  Heads. 


No.  4  Quint  Rev.  Tapp.  Attach. 

9"  No.  1  P.  &  W.  Bench. 

13"  No.  1  Sens.  Dric.  110  v.  d.  c.  motor. 

18"  Niles  Stat.  Head. 

24"  Niles  Slid.   Head. 

24"  Bement  Stationary  Head. 

28"  Pond   Slid.   Head. 

30"  Putnam  Sliding  Head. 

30"  Gould  &  Eberhardt  Slid.  Hd. 

36"  Gould  &  Eberhardt  Slid.  Hd. 

48"  Niles  Sliding  Head. 

Prentiss  Port.  Univ.  Rad.  Cap.  2". 


2  1/2' 

3' 

Ga 

4' 

6" 

5' 

6" 

6' 

10' 

6' 

10' 

7' 

6" 

10 

"  2 

2 

12 

"  2 

10 

"  3 

DRILLS 

Hilles  &  Jones  Semi-Rad. 
ir  Plain  Radial— $200. 
Barr  Plain  Radial— $200. 
Niles  No.  1 1/2  Semi-Unlv. 
'  Niles  No.  2  Semi-Univ. 
'  Niles  No.  2  Full  Univ. 
Niles  No.  5  Full  Univ. 

Spindle  Slate  Sens. 

Spindle  Sigourney  Sens. 

Spindle   Foote   Burt   Sens. 

Spindle  Slate  Sens. 

Spindle    Sigourney   Sens. 


14"  4  Spindle  D.  P.  M.— $75. 

17"  4  Spindle    Jones    &    Lamson    Gang — 

$75. 
12"  4  Spindle  Garvin  Gang. 
14"  4  Spindle  No  .3  Garvin  Gang. 
14"  6  Spindle  No.  3  Garvin  Gang. 
15"  6  Spindle  Foote  Burt  Sens. 
6  Spindle  Special  Langelier. 
No.  10  10  Spindle   P.  &  W.  Cap.  1  15/16" 


220  V.  d.  c.  motor. 


No.  1  LeBlond  Vert.  Mill.  Attach. 
No.  4%  Beck.  &  Brainerd  PI.  24"x7"xl6" 
No.  2  Garvin   Plain   31%"x5"xl6". 
No.  2  B.  &  S.  Univ.  20"xl0"xl6". 


MILLING  MACHINES 

No.  4  B.  &  S.  Univ.  40"x7"x2".  72' 

Garvin   Sing.   Spdle.   Profiler   Table,   21"x  84' 

24"— $250.  Vz' 


Niles  Spur  Gear  Cutter. 
Niles  Spur  Gear  Cutter. 
Garvin  Hor.  Screw  Slotter- 


No.  2  36"  B.  &  S.  Vert.  Turret. 
Nicholson   &   Waterman   Boring  Head 
Spindle— $100. 


BORING   MILLS 

37"  Ballard  Vert.  2  Heads. 
Bement   &   Son   Horizontal    Spdle. 
Spdle. 


Kelly  Horizontal  Spindle,  2"  Spdle. 
2  7/8"    Bement-Mlles  Horizontal,  2  7,  8"  Spdle. 
Sterns  96"  Spec.  Cyl.  Borer. 


No.  1  Bath  Universal. 
8"x2"  Pedick  Dbl.  Wet  Tool— $20. 
14"x2"  Gould  &  Eberhardt  Water 
$25. 


Tool- 


GRINDERS 

24"x3'  Pedick  Wet  Tool— $75. 
20"xl%"  Ransom  Water  Tool. 
3"  Sellers  Drill  Grinder. 


Gisholt   Tool   Grinder. 
Springfield  Style  B  Face  &  Variety. 
No.  0  Northampton  Polishing  Jack. 


Lathe  Axle   Bement  Single— $150. 
Lathe  Axle  No.  2  Bement  Dble. 


RAILROAD    MACHINERY 

Lathe  Axle  No.  2  Niles  Dble. 
Lathe  Axle  No.  3  Putnam  Double. 


Lathe  Car  Wheel  46"  Bement  Dble. 


Comb.  Pen.  &  Sh.  3/8"  Cap.— Power— $25. 

No.  0  Stiles  Pattern  Punch  Press. 

3"  Power  Arbor  Press — $50. 

«"  Crank  Slotter,  Bement. 

Cotter  &  Iveyseat  Diill  .Mach.,  Beinuit. 

No.  1  Garvin  Horiz.  Tapp.  Machine. 


MISCELLANEOUS 

2%"  Betts  Cut-off  Machine — $75. 
ZVz"  H.  &  R.  Cut-off  Machine— $50. 
4Vi"  Star  (Jut-off  Machine. 
Shuster  Spiral  Spring  Winding  Mach. 
Hartford   Rubber   Small   Vulcanizer. 
16"  B.  &  0.  Cold  Saw.  Cap.  5"  rd. 


200   H.P.    Mclntosh-Seymour    Hor.    Tand. 

Compound. 
350  lb.  Single  Power  Hammer. 
16"x3Vi"  Planer  Vise— $25. 
10"x2"   Planer  Vise  Swiv.  Base— $30. 
13"x28"  Iron  Forge  on  legs — $5. 


NILES-BEMENT-POND  CO.,  Ill  Broadway,  New  YorR 

Located  at  Boston,  Chicago  and  New  YorK 
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9  in.  "Star" 
Bench  Lathe 

For  tool,  model  and  scientific  instrument 
makers,  laboratory  and  experimental  work, 
in  short,  for  profitable  use  in  all  lines  of 
fine,  accurate  manufacturing  and  precision 
service. 

A  verj'  complete  lathe,  has  a  large  line 
of  conventional  attachments  and  covers  a 
wide  range  of  work. 

Send  for  Catalog  B. 

The  Seneca  Falls  Mfg.  Co. 

330  Water  St.,  Seneca  Falls,  N.  Y. 


On  Difficult  Thread  Work 

ertKer  internal  or  external,  the  Automatic  Threading  Lathe  shows 
results  in  accuracy  and  finish  which  satisfy  the  most  exacting  work- 
man. You  can  triple  the  output  of  the  ordinary  engine  lathe  with 
this  machine  and  better  the  quahty  of  work  produced.  Right  or  left 
hand  threads,  coarse  or  fine,  it's  all  the  same  to  the  Automatic.  Try  it. 


See  Catalogue 

AUTOMATIC    MACHINE    CO.,  Bgy^a^c'^Jg^x 

AGENTS— Alfred  H.  Schutte.  Schuchardt  &  Schutte.  C.  W.  Burton,  Griffiths  &  Co.,  of 
London,  England.  Marshall  A  Huschart  Machinery  Co.,  Chicago,  111-,  and  Motch  & 
M«rry  weather  Machinery  Co.,  of  Cleveland, O.  Vandyck  Churchill  Co. ,  Philadelphia,  Pa. 


TWENTIETH  CENTURY 
BALANCING     TOOL 


Always  Level     No  matter  where  or  how  you 

place  It,     Always  ready. 

A  practical  tool  for  balancing  pulleys,   con«s. 

polishing  wheels,  elc.  requires  no  leveling  or 

adjusting.     Two  sizes— No.  1 .  for  bench  use. 

will    balance    22"    pulley.     Greatest  distance 

between  standards  20".     Net    price    $15.00. 
No.  2 — For  floor  use     balances  work  up  to  46''  diameter.     Greatest 
distance  between  standards  30".     Net  price  $18.00. 
MANUFACTURED  BT 

ROCKFORD  TOOL  CO.,    Rockford,   111. 


Hardness   Testing 


You  are  now  obliged  to  do,  to  keep  abreast  with 
the  times. 

The  Scleroscope 

is  what  they  all  use.  Order  your  metcils  to  hard- 
ness specifications  and  save  money.  Also  get 
your  tools  right.  For  further  information  and 
free  book  write. 

SHORE  INSTRUMENT  ®  MFG.  COMPANY 

555-557  IXTest  22nd  Street,         NEVir  YOR-K 


Professional 


PATENTS 


Trade-Marks 


SECURED     TO 
PROTECT  INVENTIONS 

ROYAL  E.   BURNHAM 

PATENT  ATTORNEY 

837  Bond  Bldg.       Washinaton,  D.C* 

Send  for  free  booklets  on  Patents  and  Trade- Marks 

Registered  In 
U.  S.  Patent  Office 


HOWSON  &    HOWSON 
Attorneys  at  Law,  Solicitors  of  Patents 

32  South  Broad  Street.  Philadelphia,  Pa. 
15  Liberty  St.,N.  Y.    918  F  St.,  Washington,  D.C. 

PATENTS 

MACDONALD  &  MACDONALD 

Counselors  at  Law  and  Solicitors  of  Patents 
Hudson  Terminal  Bldg.,  50  Church  St..  New  York 

PATENTS 

C.     L.     PA.RKER 

Late  Examiner,  U.  S.  PatL-ut  Office 

Attomey-at°Law  and  Solicitor  of  Patent* 

Patents  secured  promptly  and  ■with  special  re- 
gard to  the  full  legal  protection  of  the  invention. 
Handbook  for  inventors  sent  upon  request. 

200  McQUI  Buildlns  Wasbln8:t<»n,  D.  C 


PATENTS 


Trade -marks,  copyrights, 
designs.  Correspondence 
Invited  from  parties  de- 
siring  the  personal  ser- 
vices of  a  conservative 
aftomey.  Send  for  booklet  special  offers,  etc.  Manu- 
facturers represented.    Advice  costs  nothing. 

R.  B.  OWEN,  Warder  BIdg.,  Washington,  D.  C. 


SYDNEY    I.    PRESCOTT 

Invention  Developer,  Machine  Desig:ner, 
Solicitor  of  Patents 

111  Fifth  Avenue,  New  York.  N.  Y. 

PROTECT  YOUR  IDEAS 

Under  our  plan  inventions  may  be  gotten  be- 
fore the  Patent  Office  at  the  low  cost  of  $20. 
Consultation  free ;  send  for  handbook. 

MILO  B.  STEVENS  &  CO.,  Attorneys 

EST-VBLISIIED    IKlVl 

792-1 4thSi.. Washington.  D.C.  356MonadnockBlk.. Chicago 

Gviaiunteed  and  reconunended  by  tbe  Bankei-s  Register. 
Highest  rating  by  Martindale's  .Aiiit.rican  Law  Directm-y. 

GEO.    p.   WHITTLESEY 
Patent  Lawyer  and  Solicitor  of  Patents      * 

McQin   BuUdlnE,   908-914  Q   Street 
Wasbineton,  D.  C. 


August,  1910 


MACHINERY 


155 


SENSITIVE    DRILLS 

With  or  without  Automatic  Feed,  Automatic 
Slop  and  Automatic  Quick  Return  ot  the  Spindle 

FRANCIS    REED    COMPANY 

43  Hammond  Street,   Worcester,  Mass. 


Planers 


Our  10  inch  Bench  Planer  is  just  what  you  need  for 
die  making,  jig,  model,  experimental  or  tool  room 
work.  Milling  Attachment,  as  showTi,  can  be  add- 
ed at  any  time.  We  have  larger  power  planers 
under  construction.  Highest  quality  of  "work- 
manship  throughout.      IfriU  us  for  J'articulars. 

The  Schneider  &  Goosmann  Machine  Co. 

I020  Race  Street,        CINCINNATI,  OHIO,  H.  S-  A, 


— Gears— 

CUT    GEARS    OF    A.LL    KINDS 
Spur,  Bevel,  Spiral 

Worms   and    Worm   Wheels.  Sprockets 

New  Gflgland  Gear  Worts  1?o°s?S"n:^as8. 


n>     o 


PATBNT  PKNDINO 


Baldwin  Improved  Detachable  Chains 

both  block  and  roller  are  especially  convenient  for  drive  chains 
for  machinery. 

The  length  can  be  easily  altered.   The  clips  are  not  a  spring,  will 
not  break  nor  come  off,  and  are  as  easily  removed  as  a  cotter  pin. 

SPROCKETS 

We  are  fully  equipped  to  do  sprocket  work 
accurately  and  at  satisfcutory  prices. 

Baldwin    Chain   <Sl   Mfg.    Co. 

300  Ckandler  St.,     VITORCESTER,  MASS. 

AGENT3— H.  V.  Greenwood,  166  Lake  St.,  Chicago.  C.  J 
Iven,  Rochester,  N.  Y.  M.  A.  Bryte,  718  Mission  St,  San 
PranciBco,  Cal. 


ROTHMOTORS 
ROTHMOTORS 
ROTH MOTORS 
ROTHMOTORS 
ROTHMOTORS 
ROTHMOTORS 
ROTHMOTORS 

R0THM0T0R8 

ROTH  BROS.  &  CO. 


are  properly  designed, 
carefully  mitnufactured , 
and  give  universal  satis- 
faction. 


1394  W.  ADAMS  STREET 
CHICAGO,  ILL. 


New  York  Office:   136  Liberty  Street 


Improved  Belt  Conveyers 

We  manufacture  Improved  Belt  Conveyers  of  several  styles, 
troughing  the  belt  or  running  it  flat,  as  conditions  may 
warrant.  These  conveyers  are  economical  of  power,  simple 
in  design,  capable  of  running  24  hours  per  day,  and  require 
little  time  or  attention  from  any  one.  There's  no  harm  in 
writing  us.     Send  for  Catalogue  No.  34. 

H.  W.  Caldwell  &  Son  Co.  T/Sh^T  Chicago 

New  York  ;  Fulton  Bldjc.,  Hudson  Terminal,  50  Church  S*. 
Bdston  :  Oliver  bldg.,  141  MUk  St. 
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STANDARD   ENGINE  LATHES 


STEP 
STANDARD 

STEP 

DOUBLE  BACK'QEARED 


GREAVES,  KLUSMAN  ®  CO.,  CINCINNATI,  OHIO,  U.  S.  A. 


Ar^    RAHNCARPENTER 

Engine,  Gap  and  Turret 

LATHES 


Send 
for  our 

latest 
Catalog. 


Qap  Lathe 


Our  lathes  are  built 

for  service.    We  de 

fine    this    term    as 

convenience, power, 

economy,  adapt- 

ability  —  complete  32-inch  Lathe 

satisfaction  for  the  buyer. 

The  Rahn-Carpenter 
Company 

CINCINNATI,     OHIO 


handle  all  the  steps  in 
lathe  work.  On  regular 
or  special,  light  or  heavy 
work  within  the  full  range 
of  a  1 6"  to  32" 
swing,  the 
Rahn  -  Carpen- 
ter line  is  su- 
preme. 


Turret  Lathe 


An  Air  Compressor  for  the  machine  shop  or 
automobile  garage,  that  will  meet  a  wide  range 
of    requirements    with    efficiency    and    economy. 

The 

Spacke  Air 
Compressors 

are  small  capacity 
machines,  single  or 
three  cylinder  type. 
Simple  in  design  and 
built  to  stand  hard  and 
continuous  usage. 

If  your  needs  demand  compressed  air  in  volume  from  i  to  100 
cubic  feet  per  minute,  these  machines  cannot  be  equalled. 

Various  Sizes.       Unexcelled  Construction.       Ask  for  Bulletins. 


The   F. 


Co. 


W.   SpacKe    MacHine 

Indianapolis,    Ind. 

Automobile  Transmission  Gears  Automobile  Motor  Gears 

Special  department  for  this  division  of  our  business.    Estimates  furnished. 


The 

Knight 

No.  2 

Drilling 

and 

Milling 

Machint 


Has  many  time  saving  foatuivs  nn«i  tiaiidles  a  large 
ranee  of  work.  All  changes  of  feed  and  speeds  are 
eaialy  and  quickly  made.  Is  eai>uhle  of  handling 
a  large  variety  of  manufacturing  w<>rk. 

fVriU  /or  further  information. 

W.  B.  KNIQHT  MACHINERY  CO. 


2019-25  Lucas  Ave. 


ST.  LOUIS,  MO. 


7'  s  32"  Bench  Lathe  and  Countershaft. 

The  Elgin  Tool  Works,  Elgin,  III.,  U.S.A. 


ADJUSTABLE  SELFEQUALIZING 
ROLLER  BEARING  TROLLEYS 


With  self-equalizing  side  frames  of 
steel.  Wheels  have  machined  treads, 
run  at  right  angles  to  flanges  of  beam 
and  are  fitted  with  Hyatt  flexible 
roller  bearings.  Adjustable  for  dif- 
ferent size  beams.  Capacities  up  to 
30,000  pounds. 


Curtis  Mfg.  Co., 


1568  Klenlen  Ave. 
ST.    LOUIS,    MO. 


HOISTS, 

VOLNEY  W.  MASON  &  CO.      ~ 


New  Patent  Whip 

Patent  Friction  Pulleyi 

NONE  BETTtn 
MANl'FACTUKKD  BY 

PROVIDENCE,  R.  I.,  U.S.A. 
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We  Predict 

that  all  progressive  manufacturers 
producing- 

Spur,  Worm  and  Spiral  Gears 

will  eventually  be  compelled  to  use 

The  Hobbing  Process 

Gears  produced  therewith  cost  less  to 
make,  are  theoretically  correct,  and, 
what  is  most  important, 

Run  Absolutely  Without  Noise 

This  means  doing  away  with  all  ob- 
jections existing  against  gear  drive 
and — transmission,  even  when  used  at 
a  very  high  rate  of  speed. 

Manufacturers  of  machinery  of  all 
descriptions,  automobiles,  elevators, 
gear  cutting  shops,  etc.,  cannot  afford 
to  be  without  our 

Original  S.&S.  Automatic 
Gear  Hobbing  Machines 


For  all  classes  and  dimensions  of  work. 

They  will  improve  and  perfect 
your  own  Product. 

Our  new  52-paye  Catalog  for  the  asking. 

ScH\icHardt  (Si  ScHtitte 


90  W^est  Street, 


NE-W   YORK 


NEWARK 

MACHINES  FOR 

Smooth  Running  Gears 


MADE   IN 
ALL  SIZES. 

FOR  ALL 
CLASSES 
OF 
WORK. 


Our  No.  3 
36" Spur 
Gear  Cutting 
Machin*. 


WRITE     FOR     CATALOG 


Newark  Gear  Cutting  Machine  Co. 

GEAR    SPECIALISTS 

HENRY  E.  EBERHAROT,  Pres. 

HENRY  J.  EBERHAROT,  Sec. 

FRANK  E.  EBERHAROT,  Tbeas 


66  Union  St., 


NEWARK,  N.  J.,  U.  S.  A. 


A  Manufacturing  Tool 

For  Cutting 

SPUR  GEARS 
WORM  GEARS 

WORMS 
SPIRAL    GEARS 

Rapid— Rii^id— Accurate 

SEND     FOR    CA.TALOG 

THE  LEES-BRADNER  COMPANY 

CLEVELAND.  OHIO,  U,  S.  A. 
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When  the  speed  is  high  and  the  strain  great 

GANSCHOW    RAWHIDE    PINIONS 

get  in  their  best  work.  They  are  made  for  hard 
service,  have  the  strength  of  the  all  metal  gear 
with  greater  durability,  run  without  noise,  mesh 
perfectly  with  other  gears  and  are  adapted  for 
machinery  of  all  kinds. 

Get  a  few  pointers  on  our  Rawhide  Pinions — or 
let  us  estimate  on  your  Cut  and  Planed  Gears 
also — Prompt  delivery. 

WILLIAM    GANSCHOW   COMPANY 

'WTasbin^ton    Boulevard    and    Morgan    Street,    Chicago.     111. 


Grant  Gear  WorRs 

6  Portland  St.,   Boston,  Mass. 

Gear    'Wheels    and    Gear 
Ctxtting 

of  every  size  and  kind  on  hand  and 
to  order.     Facilities  complete. 

Grant's  Treatise  on  Gear* 

One  dollar— worth  ten. 

Grant's  Gear  Book 

Full  information.    Free. 


Specify 
Quride 
for  your 
Gears 


The  chemical 
treatment  to 
which  the  hide 
has  been  subjected  greatly  increases  the 
tensile  strength,  and  also  renders  it  in- 
soluble and  non  -  absorbent.  Quride 
Gears  are  not  only  noiseless,  but  out- 
wear rawhide  or  fibre,  are  much  stronger, 
require  only  the  lightest  metal  facing 
and  give  the  best  of  service  under  all 
conditions. 

QURIDE  COMPANY 

SYRACUSE,  N.  Y. 

DISTRIBUTORS  : 

Peter  A.  FrassI!,  New  York,  Buffalo.  Philmelphia. 

Fhzd.  a.  Schmidt.  "Waahington,  D.  C. 

Tan  Dor,v  &  Dutton,  Cleveland,  Ohio. 

Jno.  MiLLEN  &  Son,  Ltd., 

Montreal,  Toronto,  Vancouver. 


BeB    V    S     P.l     Office 


Gears  and  Gear 
Ctittin^ 

WE  GUARANTEE  SATISFACTION 

RODNEY    DAVIS,  Philadelphia 


Forged  Steel 
Pinions  for 
Battleships 


6-INCH  PITCH 
18-INCH  FACE 

We  are  equipped 
for  Gears  and 
Gear  Cutting  of 
every  description. 
Send  us  your  in- 
quiries. 

THE  EARLE 
GEAR  AND 
MACHINE  CO. 

Wayne  Junction, 
Philadelphia, 
Pa.,  U.  S.  A. 


CULLMAN 

SPROCKETS 


COMPLETE 
DRIVE   FOR 


BLOCK 6 
ROLLER  CHAINS 

BALDWIN    DIAMOND  i- 
WHITNEY     CHAINS  ON    HAND 

CULLMAN  WHEEL  CO. 

1019   GREENWOOD  TERRACE-  CHICAGO 


IN 

STOCK 

OR  TO  ORDER 


CATALOGUE 
FREE 


BEVEL  GEARS 


Cut  Theoretically 
Correct 


Facilities  for  cutting  Spur,  Worm,  Spiral  and 
Internal  Gear  Wheels. 

Bevel  Gear  Generators  and  Special  Machines 


THE  BILGRAM  MACHINE  WORKS,  pSLTDElprnTS. 
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When  You  Need  A 
Gear  In  A  Hurry! 

Send    your   orders  to    the    IMtiJudeJpluu    GEIAK 
Works-  specittiists  in  Kusfi  Orders. 

GEARS  of  any  kind-  apur,  bevel, 
worm  or  intermittent — of  any  diam- 
eter, pitch  or  material. 

Our  free  oatalogue  will  heip  you  to 
order — send  for  it. 

Orant'8  "Treatise  on  OliARS** 

A  practical  book  of  Information  and 

reference -Price  $1.00. 

PHILADELPHIA  GEAR  WORKS.  INC. 


1120  Vine  Street, 


Qeo.  B.  Qrant,  Pres. 


Philadelphia.  Pa. 


Get  a  Turret  Lathe's  Advantages 

by  using  our  Car- 
riage Turrets   on 
your  engine  lathe. 
The  style  *'0" 
turret  shown  here 
is  an  extra  heavy  type 
of  turret  with  hexagon 
head.  A  taper  pin  is  pro- 
vided for  locking  to  the 
carriage,   in  a  position 
always  in  line  with  the 
lal  he  spindle.   This  pin 
can  be  withdrawn  when 
it  is  desired  to  face  up 
work  with  the  turret. 
Can   be    used  on    any 
make  of  lathe. 

^  ii  J'tir  special  bouklet. 

FAY  (a  SCOTT,  DEXTER,  MAINE 


I 


I 


15  to  20  Per  Cent 
Increase  in  Production. 

Recent  improvements  in  the  Magazine  Feed 
attachment  incorporated  in  the  Waltham  Au- 
tomatic Pinion  Cutting  Machine  has  so  far 
increased  the  output  of  the  machine  that  its 
value  as  a  producer  is  almost  doubled. 
It  is  entirely  automatic  in  operation,  not 
liable  to  get  out  of  order  or  adjustment,  and 
is  designed  for  the  making  of  the  small  gears 
and  pinions  used  in  clocks,  typewriters,  re- 
cordmg  instruments,  etc. 

We  shall  be  glad  to  forward  full 
description  of  this  high  grade  tool. 

WALTHAM    MACHINE   WORKS 

NEWTON  STREET,  WALTHAM,   MASS. 

Makers  of  Precision  Bench  Lathes  and  Machinery. 


^The'^ 


-  "  r 
building  of  automo- 
biles is  a  big  factor  in 
the  manufacturing  world  to- 
day. The  making  of  Gears  for 
these  high  speed,  high  grade, 
heavy  service  vehicles  is  a  busi- 
ness in  itself.    We  specialize  on 

AUTOMOBILE 
DIFFERENTIAL  GEARS 

1910  Catalogue  and  working  estimate 
at    your  service. 

BOSTON  GEAR  WORKS 

NORFOLK  DOWNS 

MASS. 


PORTABLE  CLEANLY  SAFE 

Unlike  the  ordinary  tanks  for  keep- 
ing and  distributing  oil,  the 

DELPHOS  FACTORY 
DISPENSER 

neve;'  overflows,  leaks  or  spills  the 

oil  on  clothing,  floor  or  hands. 

It  is  the  most  practical  method  of 

storing  oil,  is  adapted  for  any  style 

hand   oiler    and    works    easily   and 

quickly. 

Every    factory,    mill    or    shop    can 

afford  a  Delphos. 

Write  for  prices. 

Delphos  Manufacturing  Co.,  Delphos,  O. 


idl               " *' 

'-"■■:j !:■■■■'" 

:hHH" iHi#|j4H#i| 

Kit 

Mm  t     -^>-'- 

"MIDGET"  SLIDE  RULE 

THE  GIANT  IN  ACCURACY 

Has  the  accuracy  of  a  ten  inch  "Precision"  Slide  Rule, 
its  ultimate  subdivisions  being  as  fine  and  as  easily 
read  through  the  powerful  magnifying  glass,  and 
with  the  same  percentage  of  accuracy. 


Never  varies. 


Convenient,  compact,  and  easily  portable. 
Send  fur  circular  No.  19. 


KOLESCH 
138  Fulton  Street 


&    COMPANY 

New  York  City 
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VV  e  cut  Gears  of  every  description,  and  in  addition  to  our  general  line 
are  large  manufacturers  of  Hardened  Steel  Gears,  with  facilities 
to  handle  big  orders  promptly.  The  accuracy,  durability  and  finish  of 
Foote  Bros.  Gears  particularly  adapts  them  to  the  Automobile  trade. 
Price  list  and  full  particulars  on  request. 


FooTE  Bjro^y.GEAR.  SI  MAck^N 


CH4c*.^o,  Iii.,U.5.A. 


Gears 
and 
Gear 
Cutting 


Spur,  Bevel,  Mitre,  Worm  and 
Spiral  Gears — 

"MECHANICALLY  CORRECT  ' 

We  have  special  facilities  for  "break-down" 
jobs  and  can  handle  orders  of  all  kinds  with 
dispatch.     Let  us  figure  on  your  work. 


The 

Van  Dorn 
%  Dutton 
Company 

Cleveland, 
Ohio,  U.S.A. 


'^'  \J  if^  ^ 


Three  Qualities  of  ''Nuttall'* 
Cut  or  Planed  Gears 

Quality  of  material 
Quality  of  workmanship 
Quality  of  wear 

Nuttall-Pittsburg 

When  in  a  hurry,  wire  us. 


It's  a  case  of  "KusK  money "  wKen  you  buy 

PEERLESS 
RAWHIDE  PINIONS 

Peerless  Rawhide  Gears  put  a  quietus  on  the 
shrieking  gears  that  make  most  shops  a  bed- 
lam, mesh  perfectly  with  metal  gears  and 
insure  a  silent,  smooth  and  satisfactory  drive. 
They  are  power  savers,  durable  and  adapted  for  light  or  heavy  service.  Gears  and 
Gear  Cutting  of  all  descriptions.     Send  for  ''Blue  Book  on  Gearing." 

The  Horsburg'h  Cgl  Scott  Co.,  Cleveland,  O.,  U.  S.  A. 
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ALL  TEETH  AT  ONE  CUT 

ON  THE 

FARWELL  GEAR 
HOBBER 

Our  hob  operates  upon  more  teeth  at  a  time 
than  any  other  type  of  cutter,  and  cuts  contin- 
uously from  start  to  finish  of  an  arbor  full  of 
blanks.     Correct  teeth  and  true  pitch  circles  are 

generated,  and  the  output  so  far  exceeds  all  competition  that  you  can  not 
afford  to  cut  spur  gears  on  any  other  type  of  machine,  or  let  your  work  to 
any  concern  not  using  FARWELL  GEAR  HOBBERS. 

Get  our  Circular  No.  802-M  and  send  blue  prints  or  sample  blanks,  so  we 
can  quote  on  the  work  or  give  output  of  machine. 

THE  ADAMS  COMPANY,  835  White  St.,  Dubuque,  Iowa,  U.S.A. 

Foreign  agents:  DeFries  &  Co.,  Dusseldorf,  Germany.  J.  Larabercier  &  Co.,  Geneva,  Switzerland.  The  Moscow  Machine  Tool  &  Engine  Co., 
Moscow,  Russia.  V.  Lowener,  Copenhagen,  Denmark.  Glaenzer,  Perreand  &  Thomine,  Paris,  France.  Aktiebolaget  V.  Lowener,  Stockholm, 
Sweden.      Ducas  &  Co.,   Vienna,   Austria.     Ducas  &   Co.,   Budapest.   Hungary. 


G.  a  E.  SHAPERS  HAVE  A  ggr/gnl^r 


Main  hub  bearind  cast  in 
one  piece  Willi  Ihe  Irame. 


Note  double  bull  sear. 


Cone  runs  on  patenled 
bearins.  Bell  strain  does 
not  come  on  cone  shall. 


This  shaft  stationary, 
hardened  and  ground : 
ideal  bearing  surfaces 
and  exceptionally  sood 
lubrication. 


The  only  revolvine  shaft. 


Steel  pinion. 


BACK  GEARED 


SINGLE  GEARED 


At  1 00  strokes  per  minute ;  fastest  running  gear  in  train  runs  about  30  %  slower  than  other  constructions. 
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We  CUT  ACCURATE  METAL  GEARS. 


pEAR  CUTTING  is  our  specialty  and 
■  this  plant  is  second  to  none  in  facilities. 
No  order  is  too  large,  too  small  or  too  difficult. 
Our  decidedly  modem  equipment  permits  us 
to  get  out  bicmks  and  cut  any  kind  of  teeth  at 
reasonable  prices.  Let  us  quote  on  your  next 
requirements. 


MORSE,  WILLIAMS  &  CO. 


ENGINEERS 


^Tsrw"* 


announce  that  their  business 
will  hereafter  be  conducted  by 
the 

OTIS 

ELEVATOR  COMPANY 

HINDLEY  WORM  GEAR 
DEPARTMENT 


under  the  same  personal  management  as  heretofore,  and  with  the 
same  facilities  for  cutting  all  kinds  of  worm  gears. 

Inquiries  are  solicited  on  all  gear  problems  without  obligation. 

Philadelphia,  August,  1910. 
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If  your  office  boy  had  bells  on 
and  whistled  from  morning  Till 
ni9ht,wouLD'NT  you  fire  him  for  the 
sake  of  The  work  you  have  to  do  ? 


The  work  your  men  have  to  do  in  the  shop  gets  the  same  kind  of  a 
setback  from  the  everlasting  rmgins  racket  of  metal  to  metal  gearing. 
The  ring  and  roar  of  metal  gears  clashmg  at  high  speed  gets  on  your 
men's  nerves  just  the  same  as  Whistling  Rufus  gets  on  yours.  By  firing 
out  the  noisy  metal  pinions  and  replacing  them  with  New  Process 
Noiseless  Pinions,  you  can  invariably  decrease  the  number  of  mis- 
understandings in  your 
shop  and  keep  the  men  in 
better  humor.  New  Pro- 
cess Pinions  on  the  high 
speed  drives  usually  do  a- 
way  with  about  nine-tenths 
of  the  noise  m  a  busy  shop. 

Our  New  Process  of  cur- 
ing the  rawhide  has  made 
possible  the  production  of 
pinions  that  wear  like  iron 
and  permit  silent  driving 
without  the  irregularities 
and  lower  efficiencies  of 
belting. 

New  Process  have  long 
been  the  standard  by  which 
other  silent  pinions  are 
judged.  Try  one  on  your 
wor^  drive,  or  at  lea^  send 
for  our  booklet. 


NEW  PROCESS   IS  TO  ALL  OTHER 


RAWHIDE  AS  STEEL  IS  TO  IRON 


TheNEwPRD[ESS|v^PP^J      Hide  Co. 


OFFICE  &  WORKS 


SYRACUSE,  N . Y. 


^^^R  EG  I  STE.RE  D^Sy^l 
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COLD    ROLLED    STRIP   STEELl 

For  Stamping^  and  Drawing  Purposes 

-EXTRA    QUALITY —  4 


THE  COLUMBIA  STEEL  CO.     -      Elyria,  OHia 


% 


■^ 


Foi    the    convenience   of    customers  desiring    immecliate   delivery.  stocLs    of    Shelby    Seamless    Steel    Tubina 
we  kept  in  Uie  Urge  cities ;  the  location  of   stock  nearest  to  any  speciBc  point  will  be  advised  on  request. 


DISTRICT   SALES  OFHCES: 
Denver  New  York  Pittsburg  San  Francisco  Sail  Lake  City 

New  Orleani  Philadelphia  Portland  St,  Louis  Seattle 

Export  Representatives:   U.  S.  Steel  ProducU  Export  Co..  New  York  City 


Atlanta 
Chicago 


"ULTRA  CAPITAL" 

New  Water  Hardening  High  Speed  Steel. 

Capital"  o         o  r  'Capital' 

Keen  edge,  lasts  5  to  8  times  ordinary  high  speed. 


DRAWN  FLATS,  key  steel  or  tool  steel  from  stock.  Shapes  of 
any  kind  to  order.  Largest  assortment  of  bright  material— strips, 
sheets,  bars  and  wire. 


Edgar  T.   Ward  &  Sons,   23=25  Purchase  St.i  Boston,  Mass. 


ANGANESE  BRONZE 

CASTiNGS  t)f}  iNGOT— SEND  FOR  TEST  BAR 


LUMIN  BEARING  CO.^  BUFFALO 


STEEL 
STAMPS 

TRADE      MARKS 

SPEACIAL    DESIGNS 
High  Grade  Steel  Letters  and  Figures 
NOBLE  &  WESTBROOK. 
'19  Asylum  St.,  HARTFORD,  CONN. 


,_      PATENT     UNIVERSAL 

Screw-cutting 

CENTRE,    DEPTH,     ANGLE, 

-"TWIST  DRILL  GAGE, 

J.WYKE8iC0.E.BostonMass.  U.SA.i 

MFR'S   FINE  MACHINISTS    TOOLS.    ^ 

•   FOREIGN  AtSTS. :! 

CHAlCHURCKILllkCO.cnoSS  ST. LONDON  CNGLAND  ^ 

SCHUCHARDTi  SCHilTTE.SPANDAUER  STRASSE 

BERLIN,     GERMANV: 


THRUST 
BEARINGS 


Bantam 
Anti-Frictioxi  Co* 

Bantam,  Conn. 


ROYERSFORD 
PUNCH  AND  SHEARS 

None  better — few  as  good.  Just 
the  machine  for  Boiler  Shops, 
Railroad  Shops,  Structural  Works 
and  Machine  Shops.  Machine  is 
right;  so  is  price. 

iV«o  Catalogue  just  out. 
Ask  for  one. 

Rojersford  Foundry  &  Machine  Co.,  Inc. 

ROYERSFORD,  PA. 


A.    G.    BUTLER 

PATTKRN  LETTERS 


mj 


For  Iron  and  Brass  Cast- 
ings.    Various  styles  and 
sizes.     For  Machines, 
Bridges,  Tablets,  etc. 
Leather  FlUet. 
All  sizes  in  stock. 


Commonwealth  Bids. ,  284-286  Pearl  St..  New  York 
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HAWKRIDGE    BROTHERS    COMPANY 

303    Congress   Street.  BOSTON,     MASS. 


IN  STOCK — in  large  quantities : 

TOOL  STEEL  of  all   qualities 
in  Bars,  Sheets  and  Drill  Rods. 

HIGH  SPEED  STEEL. 

HOT-ROLLED,  0.  H.  &  BESS. 

SPRING  STEEL  in  all  qualities. 

HIGH  SPEED  DRILL  RODS. 

Our  ALLOYS  are 
Our  products  are  all  of  the  best. 


TRADC     MARk 


FROM  MILL: 

KETOS  Oil-HardeninR  STEEL. 

CHROME-NICKEL  STEEL. 

CHROME-VANADIUM   STEEL. 

NICKEL  STEEL. 

SILICO-MANGANESE  STEEL  in 
Bars,  Sheets,  Strips  and  Special 
Shapes,    Hot-Rolled  and  Cold- 
Rolled, 
made  in   the  ELECTRIC  FURNACE. 

Write  for  our  Stock-List. 


The  Biggest  Value— The  Least  Cost 

SAWYER 

Machinists'  Fine  Tools 

Sold  with  the  Sawyer 
Guarantee  of  Honest 
Quality  and  Dependable 
Accuracy. 

Fifteen  years  the  choice  of  dis- 
criminating machinists. 

Special  price  reduction  to  shop 
agents. 

Ask  for  our  liberal  proposition 
and  new,  illustrated  catalogue. 


Sawyer  Tool  Mfg.  Company 

FITCHBURG,  MASS. 


n^ 


Get  The 
Carpenter  Quality 

To  buy  Taps,  Dies  and 
other  Screw  Cutting  Tools 

\Q/  with  this  trademark 

V  is  to  invest  your 
money  in  the  best  tools 
that  39  years'  experience, 
plus  finest  material  and 
skilled  workmanship,  can 
produce. 

Carpenter's  Taps  are  cel- 
ebrated for  uniformity, 
are  threaded  true  to  size 
and  give  unqualified  ser- 
vice. 

No  more  complete  line  of 
Screw    Cutting  Tools    is      ^^..^istekki. 
carried  anywhere  in  the     ^ff^t-UAtOf 
world,   than  in  the   Car-  - 

penter  stock  rooms.  \  C  / 

Send  lis  your  inquiries.  \   X 

The  J.  M.  Carpenter  Tap  ®  Die  Co. 

PawtucKet,  R.  I. 


Toi.  Vi 


Reece  Screw  Plates 

Absolutely  correct  in  principle  Reece  Screw 
Plates  give  correct  results.  Fitted  witi  our 
patent  Adjustable  Guides  and  Adjustable  Dies, 
true,  straight  and  perfect  threads  are  obtained 
at  one  cut.  Reece  Dies  do  more  work  and  bet- 
ter work  than  other  dies,  are  more  easily  ad- 
justed and  stand  harder  usage.  Threads  cut 
with  Reece  Tools  are  fully  equal  to  the  pro- 
duct of  the  lathe  or  bolt  cutter. 

Ask   for  CateloKue   No.   7    showing 
full    line    of   Screw   Cuttlne   Tools. 

E.    F.    REECE    COMPANY 

10  Wells  St.,        GREENFIELD,  MASS.,  U.S.A. 

NEW  YORK  OFFlCIv;  101  Readt-  Street. 
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No.  1015  Double  Pitman  Press 

WeigKs  20,000  lbs. 

Another  new  one.  Takes  sheet  20  x  48  in.  or  25  x  25  in. 
with  distance  between  uprights  34  in.  only.  How  does 
it  do  it?    We'll  tell  you  all  about  it. 

Max  Ams   MacHine   Company 


Motxnt  Vernon, 


New  YorK  City 


FERRACUTE 


FOR   CUTTING   AND   FORMING    SHEET    AND   BAR   METALS. 
HUNDREDS   OF   SIZES  AND   STYLES   FOR   EVERY    KINO   OF   WORK. 


Press  S  G  85 
For  heavy  stamping 

The  press  shown  above  represents  the  fifth  size  in  a  series  of 
seven  "Heavy"  stamping  presses  designed  for  pressures  up  to 
100  tons.  A  similar  series,  but  from  lighter  patterns,  is  adapted 
for  50  tons  pressure  and  two  heavier  series  exert  pressures 
of  200  to  500  tons  respectively.  Round,  open,  wide,  narrow 
or  drop  beds.  Photographs  and  full  information  mailed  on 
receipt  of  sample  or  specification. 

Ferracute  Machine  Co.,  Bridgeton,  N.  J. 


EUROPEAN    AGENTS:  Chas    Churchill  &  Cr 
Freres  &  Co..  Pans;    Wilh.  Sonesson  Ji:  C" 


,  Londitn;  Fenwick 
Copenhagen. 


Convert  a  Waste  into   a 
Revenue  by  usinj^  a 

Stow  Flexible  Shaft  Outfit 


The  many  jobs  that  now  take  several  machines, 
two  or  three  operators  and  a  lot  of  time  can  be 
made  to  bear  a  profit  if  finished  with  this  outfit, 
which  ^-inds,  drills,  bores,  reams,  etc. — simply 
change  the  tools. 

There  are  probably  several  ways  that  flexible 
shafts  can  be  applied  to  your  work  to  bring  run- 
ning expenses  down  to  a  much  lower  level  of 
economy,  and  produce  more  satisfactory  results 
in  less  time  than  you  may  think  possible. 

We  are  ready  to  demonstrate  this  fact  promptly 
and  thoroughly  at  your  earliest  convenience.  Drop 
us  a  line  for  the  catalog  of  time-saving  specialties. 


Stow  Flexible  Shaft  Company 

26th  and  Callowhill  Sts.,       PHILADELPHIA,  PA. 


YOU  wouldn't  use  a  forming  cutter,  a  milling  cutter  or  a 
lathe  cutting  tool,  without  first  sharpening  after  hardening. 

Why,  then,  put  up  with  a  dull  screw  cutting  die  when  you 
can  obtain  one  that  has  been  sharpened  after  hardening  ? 

A  die  that  will  outwear  the  ordinary  kind  many  times  and  pro- 
duce perfect  threads  at  a  single  cut  should  interest  you — 
We  make  just  that  kind  of  a  die  and  shall  be  glad  to  send  par- 
ticulars. 

Reming'ton  Tool  ^  MacHine  Co.,  Boston,  Mass. 
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Machinery's  Shop  Operation  Sheets 


o  Specimen  Shop  Operation  Sheet  o 

Showing  size,  style,  binder  holes,  etc. 


SHOP  OPERATION  SHEET  No.  101 

Pranklln  D.  Joiiea  MACHINERY.  June,  1909 


Pig.  1  Fig-  2 

Grinding-  a  Twist  Drill 


Pig.  3 
3Iachinert/,y.T. 


Note. — The  cutting  edges  of  a  twist  drill  should,  as  with 
the  flat  drill,  be  equiangular,  of  the  same  length,  and  have 
the  same  clearance.  When  both  the  cutting  edges  of  the  drill 
are  ground  to  the  same  angles  a.  one  cutting  edge  supports 
or  counteracts  the  tendency  of  the  other  to  spring  from  the 
cut  (providing  the  clearance  is  also  correct),  but  when  the 
angles  a  are  different,  one  edge  will  do  more  work  than  the 
other,  thus  subjecting  the  drill  to  an  unbalanced  twisting 
or  torsional  strain. 

1.  Grind  each  cutting  edge  to  an  angla  a  of  59  degrees 
(see  Fig.  1),  using  the  face  of  a  wet  emery  wheel,  and  pro- 
ceeding the  same  as  if  a  flat  drill  were  being  ground,  as  de- 
scribed in  paragraph  2  of  the  preceding  sheet.  The  end  of 
the  drill  will  then  appear  as  shown  in  Pig.  2.  The  clearance 
angle  will  be  approximately  correct  when  the  line  joining  the 
cutting  edges  is  at  an  angle  of  130  degrees  as  shown. 

Note. — There  is  a  difference  of  opinion  as  to  the  best  angle 
a  of  the  cutting  edge.  As  this  angle  is  decreased  the  pres- 
sure required  to  force  the  drill  through  the  metal  becomes 
less,  but  the  length  of  each  cutting  edge  is  increased  with  the 
result  that  more  power  is  required  to  turn  the  drill.  An  in- 
cluded angle  of  118  degrees  is  thought  by  some  to  equalize  the 
thrust  and  torsion  to  the  best  advantage,  while  others  advo- 
cate much  more  acute  angles. 

2.  Grind  away  the  metal  back  of  each  cutting  edge,  indi- 
cated by  the  shaded  portion  (Fig.  2),  by  moving  the  outer 
end  of  the  drill,  which  is  fulcrumed  on  the  tool-rest,  up  and 
down  with  the  right  hand.  Continue  grinding  until  a  sur- 
face, which  should  be  approximately  conical  in  form,  is 
blended  into  the  flat  part  previously  ground.  The  backing  or 
clearance  of  the  cutting  edges  should  be  of  such  a  form  and 
angle  as  to  allow  the  drill  to  cut  freely  and  without  binding 
as  it  is  ted  into  the  metal. 

3.  The  clearance  for  each  cutting  edge  may  be  tested  by 
placing  the  drill  point  against  a  flat  surface,  and  then  slowly 
revolving  it  close  to  a  scale  held  in  the  position  shown  in 
Pig.  3.  If  the  clearances  are  not  approximately  alike,  this 
will  be  shown  by  their  relative  positions  to  the  graduation 
marks  upon  the  scale,  as  the  drill  is  turned. 


The  Sho])  Operations  are  laid  out  in 
note-book  form,  three  operations  on  a 
sheet  which  measures  about  9  x  13 
inches.  They  are  printed  on  tough 
manila  paper  and  may  be  cut  apart 
for  filing  in  a  binder,  which  is  furnished 
at  cost.  Most  of  the  Shop  Operation 
Sheets  have  been  issued  monthly  with 
M.vcju.vERY,  as  supplements,  and  have 
been  reprinted  for  general  sale;  but 
some  have  been  and  are  published  in- 
dependently, from  time  to  time. 

Till'  Shop  Operation  Sheets  contain 
the  essentials  for  the  apprentice  as  well 
as  for  the  skilled  worker  who  lacks 
the  knowledge  and  experience  of  the  all- 
around  mechanic.  Draftsmen  can  ac- 
quire a  knowledge  of  a  wide  range  of 
shop  operations  by  studying  these  sheets, 
in  which  the  instructions  are  so  direct, 
simple  and  straightforward,  that  it  is 
possible  for  any  intelligent  man  to  ac- 
quire a  fundamental  knowledge  of  all- 
around  shop  practice,  and  which  only 
a  comparatively  few  have  an  opportu- 
nity to  secure  except  by  actual  exper- 
ience in  the  works.  Teachers  of  machine 
shop  practice  show  their  appreciation 
of  the  practical  value  of  these  Shop 
Operation  Sheets  by  using  them  as  in- 
struction sheets  in  their  classes,  and 
supplying  the  students  with  them. 

The  Binder  for  Machinery's  Shop  Op- 
eration Sheets  will  conveniently  hold 
all  the  sheets  that  have  been  published, 
and  all  that  will  be  published  during 
the  next  two  or  three  years. 

The  complete  set  of  Shop  Operation 
Sheets  now  comprises  141  distinct  opera- 
tions laid  down  so  you  can  go  right 
ahead.  The  complete  set,  in  binder 
$2.00. 


In  this  number  of  Machinery,  on  the  fourth  page  of  this  announcement 
we  make  a  special  offer  worth  considering. 

Machinery,  The  Industrial  Press,  49-55  Lafayette  St.,  New  York  City 
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A  FEW  GROUP  HEADINGS 

The  412  Receipts  are  Care- 
fully Classified 

Blue-print  Writing  Fluids. 
Solutions  for  Preparing  Blue- 
printing Paper. 
Methods     of     Treating    Blue- 

and  Brown-prints. 
Miscellaneous     Drafting-room 

Receipts. 
Cements  for  Metals. 
Cements  and  Filling  for  Cast 

Iron. 
Cements  for  Pipe  Joints. 
Cements  for  Attaching  Cloth, 

Emery,  etc.,  to  Iron. 
Cements  for  Leather. 
Cements     for     Leather     and 

Metals. 
Cements  for  Attaching  Glass 

and  Marble  to  Metals. 
Cements    for    Gluing    Emery, 

Metals,  etc.,  to  Wood. 
Cements     for      Miscellaneous 

Purposes. 
Glues  and  their  Preparation. 
Etching  Fluids,  etc.,  etc. 


The  Automobile 
as  the  Machinist  Sees  it 


No.  59— Machines  and  Methods  of  Automobile 

Manufacture 

These  two  books  on  Automobile  practice  give  you  exactly  the  kind  of  in- 
formation Machinery  endeavors  always  to  give  to  its  readers.  It  is  such 
information  as  practical  men  want  and  can  instantly  grasp.  There  is  no  dis- 
cussion or  introduction  to  waste  time  and  effort.  There  is  in  No.  59,  a  simple, 
direct,  straightforward  description  of  Automobile  Shop  organization,  equip- 
ment, machines,  tools,  etc. ;  an  exceedingly  interesting  and  informing  chapter 
on  the  rapid  assembly  of  Motor  Cars  and  a  concluding  chapter  on  the  treat- 
ment of  gears  for  automobiles.  A  book  packed  with  well-digested,  definite  in- 
formation, and  sold  at  25  cents,  which  wouldn't  pay  for  one  of  the  photographs 
in  it. 

No.  60 — Construction  and  Manufacture  of 
Automobiles 

Xo.  60  contains  exactly  what  its  title  says  it  does.  The  engraving  shown  on 
page  5  is  alone  worth  the  price  of  the  book.  The  purpose  behind  these  books 
is  carried  effectively  through  them  from  cover  to  cover.  It  is  educational  in 
the  practical  sense.  It  is  to'  bring  to  the  reader  the  information  he  would 
work  hard  to  secure  if  he  were  right  there  himself.  The  mechanical  details 
are  described  and  illustrated  with  great  care  by  men  thoroughly  trained  for 
such  work  and  perfectly  familiar  with  mechanical  problems  from  actual  ex- 
perience in  shop  and  drafting-room.  The  chapter  on  equalizing  gears  would 
serve  very  well  as  an  advertisement  for  the  whole  Reference  Series  comprising 
60  books.     Price  25  cents  and  up  to  the  minute. 


412  Shop  Receipts  and  Formulas 

NEW  AND  ENLARGED  EDITION 

A  Receipt  may  cost  the  man  who  works  it  out  to  a  success  anywhere  from 
five  to  five  hundred  dollars.  There  are  men  working  in  manufacturing  plants 
in  whom  the  spirit  of  invention  and  enterprise  is  persistent  and  irrepressible, 
and  takes  no  note  of  costs.  It  just  works  for  results  and  they  are  willing 
instruments  of  its  activity.  Actually  these  men  are  one  with  the  alchemists  of 
old,  ever  boiling  and  testing  and  seeking — and  all  for  the  race.  And  having 
studied  and  labored,  and  endured  a  thousand  disappointments,  they  make 
their  discover}-  at  last,  or  at  least  they  make  a  good  one  they  weren't  looking  for, 
and,  like  eager  children,  run  with  it  all  full  of  happiness  to  give  all  gladly 
to  their  kind.  We  don't  know  what  sum  might  measure  the  cost  of  these 
412  Receipts.  Doubtless,  there  are  items  in  the  cost  that  money  couldn't  meas- 
ure at  all,  any  more  than  money  can  measure  the  depth  of  joy  or  disappointment. 
We  have  put  the  412  together  in  a  splendid  book,  sold  at  one  dollar,  and  on  the 
basis  of  ordinary  book  prices,  worth  at  least  two. 
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A  Complete  Working  Library 


The  Reference  Books  were  originated  by  Ma- 
chinery, and  announced  for  the  first  time  on  Jan- 
uary I,  1908.  Tlieir  success  was  instantaneous. 
Tlie  i)lan  comprehends  an  indelinite  number  of  com- 
pact, inexpensive  books,  each  covering  one  subject 
thoroughly  in  a  practical  manner,  and  sold  singly, 
or  in  complete  sets,  as  may  be  desired.  The  whole 
series  comprises  a  complete  working  library  of  au- 
thentic mechanical  literature  for  the  Mechanical 
Engineer,  the  Master  .Mechanic,  the  Designer,  the. 
Machinist,  the  Toolmaker  and  the  Apprentice. 

The  information  contained  in  the  books  of  this 
Reference  Series  is  the  very  best  that  has  been 
published  on  machine  design,  construction  and  oper- 
ation during  the  past  fourteen  years,  revised  and 
brought  up  to  date  by  Machinery's  editorial  staff — 
men  constantly  in  touch  with  the  best  sources  of  in- 
formation, and  with  the  latest  developments  in  me- 
chanical practice. 

Each  book  measures  6x9  inches,  standard 
size,  and  contains  from  32  to  54  pages,  depending 
upon  the  amount  of  space  required  to  adequately 
cover  its  subject.  They  are  first-class  in  every  re- 
spect— printed  from  new  type,  with  new  and  ample 


engravings,  on  the  same  high-grade  paper  that  is 
used  for  Machinery,  and  have  wide  margins  to 
allow  for  binding  in  sets,  should  this  be  desired. 

The  plan  is  very  successful,  as  we  predicted  it 
would  be,  and  we  repeat  what  was  said  in  the  first 
announcement,  that  the  Reference  Series  was  not 
originated  as  a  money-making  proposition — but  for 
other  reasons ;  and  in  order  to  make  these  books 
available  to  the  greatest  possible  number  the  price 
was  fixed  at  25  cents  per  copy. 

Sixty  books  have  been  published  to  date  and  the 
titles  are  listed  below.  Machinery  stands  back  of 
these  books  and  recommends  them  to  practical  men 
on  every  level  in  the  mechanical  field.  They  are 
especially  valuable  to  those  men  whose  reading 
time  is  limited  to  essentials.  These  books  appeal 
with  special  force  to  Draftsmen,  Machinists,  Tool- 
makers — to  all  the  men  working  at  drafting-boards, 
lathes,  planers,  milling  machines,  shapers  and  all 
the  standard  and  special  machines  and  tools — the 
useful  and  practical  men  whose  opportunities  and 
means  for  securing  information  outside  of  their 
specialty  are  limited. 


The  price  is  25  cents  per  copy 


Machinery,  The  Industrial  Press,  49-55  Lafayette  St.,  New  York,  U.S.A. 

Great  Britam,  Messrs.  WM.  DAWSON  &  SONS,  Ltd.,  London,  E.  C. 


MACHINERY'S  REFERENCE  LIBRARY 

Complete  List  of  Titles 

25  cents  (one  shilling)  per  copy 

Please  check  your  titles 
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The  Shop  Operation  Sheets,  Some  Reference 
Books  and  a  Subscription 

AN  AUGUST  OFFER,  GOOD  UNTIL  SEPTEMBER  10,  1910 


Please  don't  ask  us  in  October  to  fill 
one  of  these  offers.  They  expire  Septem- 
ber 10,  and  Machinery's  Offers,  as  hun- 
dreds have  learned,  are  never  repeated. 
Material  and  conditions  change  con- 
stantly and  an  offer  out  today  cancels  all 
former  offers  and  ends  on  the  day 
specified. 

But  the  right  to  return  anything  you 
buy  from  us  if  not  satisfied  always  holds 
good  whether  specified  or  not.  You  can 
surely  tell  in  30  days.  Just  send  in  your 
order  at  once,  with  or  without  the  first 
payment,  and  the  order  will  be  put  right 
through.  The  first  payment  may  be  held 
back  for  10  days  if  you  like.  We  know 
the  men  in  the  mechanical  field.  Re- 
member that  these  offers  expire  Septem- 
ber 10,  1910.  Messrs.  Wm.  Dawson  & 
Sons,  Ltd.,  London,  E.  C.  will  take  care 
of  friends  in  Great  Britain,  and  no  delay. 
They  carry  a  stock.  Figure  the  pound 
sterling  at  $4.86. 


OFFER  A  4 

412  Shop  Receipts 

$1.00 

2.00 
6.00 

2.00 

$11.00 
2.50 

141     Shop    Operation     Sheets    and 
Binder    

24  Reference  Books  C'Xttief"')  •  •  • 
Machinery  Subscription 

Your  choice  of  Editions: 

Engineering  Edition,  1  year  or 

Shop  Edition,  2  years 

OR 

Railway  Edition,  1  year 

Allowance  until   Sept.    10,   1910  on 
Shop  Operation  Sheets  and  Books 

Net 

50  cents  with  order,  $1.00  month 
for  8  months. 

$8.50 

ly 

OFFER  A  5 

141     Shop    Operation     Sheets    and 
Binder    

$2.00 
1.00 
1.00 

2.00 

412  Shop  Receipts 

4  Reference  Books  (^"LVSr  )  . . . 
Machinery  Subscription 

Your  choice  of  Editions: 

Engineering  Edition,  1  year  or 

Shop  Edition,  2  years  

OR 
Railway  Edition,  1  year 

Allowance  until  Sept.  10,  1910 

Net 

50  cents  with  order,  $1.00  month 
for  4  months. 

$6.00 
$1.50 

$4.50 

ly 

PLEASE  CUT  OUT  ON  THIS  LINE 


SPECIAL  ORDER  BLANK  FOR  OFFERS  A  4  AND  A  5 


Machinery,  The  Industrial  Press,  Publishers, 

49-55  Lafayette  Street,  New  York  City,  U.  S.  A. 


Agents  for  Great  Britain,  Messrs.  Wm. 
Dawson  &  Sons,  Ltd.,  Cannon  House, 
London,  E.  C. 


I  accept  Offer (say  whether  you  accept  A  4  or  A  5)  with Edition 

and  will  remit  accordingly. 

Name  -and  Address ^ 


Works  Address. 


Complete  list  of  Reference  Books  printed  on  back  of  this  order  blank. 

All  delivery  charges  prepaid  by  us. 


Mark  the  titles  you  select. 
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There's  No  Prettier  Example 
of  Mechanical  Evolution 

in  a  small  way,  than  the  supersession  of 
the  old  fashioned  solid  mandrels  by 


Nicholson  Expanding  Mandrels 


One  set  of  nine  of  the  latter  will  take  the  place  of  a  ton  of 
the  former  and  give  you  a  mandrel  instantly  at  hand  to  fit  any 
hole  from  one  to  seven  inches. 

The  surprisingly  big  saving  of  time  thus  effected  ought  to 
impel  you  to  investigate  this  great  expense-shaver  and  profit- 
maker  at  once. 

And  There's  the  Nicholson  Driving  Block 

This  companion  device  at  a  trifling  cost  (only  $13.50)  affords 
the  easiest  and  quickest  way  of  driving  the  Nicholson  Expanding 
Mandrel  in  or  out — and  for  all  sorts  of  machine  shop  driving. 

Its  distinguishing  feature  is  the  leather-covered  adjustable 
shelf,  which  slips  into  any  slot  desired,  according  to  the  length 
of  the  arbor,  and  prevents  it  from  falling  on  the  floor  or  being 
otherwise  injured  when  driven  out. 

EXHAUSTIVE  CATALOGUE  FREE 


/'l^ 


W.  H.  NICHOLSON  S  CO.,  p 


MTILKES-BARRE. 


U, 


Foreign  Houses  :   C.  W  Burton,  Griffiths  &  Co.,  London.    Schuchardt  &  Schutte,  Berlin, 
Cologrne,  Vienna,  Brussels,  Stockholm  and  St.  Petersburg. 


The  Best  AbUity  is  Reliability 

Dudgeon  Hydraulic  Jacks  and  Pressure  Pumps  have 
this  in  good  measure.  Their  reliability  remains  an 
unchanging  quantity  under  all  conditions  of  service. 


The  duplex 
double  pump 
Cistern  Power 
Pump  shown, 
is  self-con- 
tained and 
portable,  and, 
although  very 
small,  is  cap- 
able of  giving 
a  high  press- 
ure. 

Boilers  and  other  vessels  can  be  filled  through  the  pump 
and  the  desired  pressure  easily  and  quickly  obtained. 
Dudgeon  Jacks  and  Pressure  Pumps  are  made  in  sizes, 
styles  and  capacities  for  every  purpose,  and  where  a 
power  driven  pump  is  required  for  high  pressure  this 
one  is  recommended.  Send  for  tlie  complete  price 
list  and  catalog. 

MADE    ONLY    BY 


Fl«.  2 


RICHARD  DUDGEON,  Broome  and  Columbia  Sts.,  New  YorK 
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ATKINS  "AAA" 
HACK  SAW  BLADES 

We  received  the  Grand  Prize  and  Goid  Medal  on  Hacl( 
Saw  Blades  at  the  Alaska-Yukon-Pacific  Exposition. 


If  you  will  write  to  the  nearest  address  given  below  giving 
specifications  and  class  of  metal  cutting  you  do,  we  will  send  you 
free  sample  blades  for  comparative  test.  You  will  find  Atkins 
"AAA"  Blades  more  economical  than  any  you  have  ever  used. 


BRANCHES: 

Atlanta,  Chicago,  Jlem- 
phis,  Minneapolis,  New 
Orleans, New  YorkCity, 
Portland, SanFranciscb, 
Seattle.  Canadian  Fac- 
tory, Hamilton,  Ont. 


E.  C.  ATKINS  &  CO.,  Inc. 


INDIANAPOLIS 


Convert  your  Engine  Lathe 

into  a  Turret  Lathe  or 

Screw  Machine 

Simply  bolt  this  Turret  Tool  Post  to  lathe 
and  you  are  ready  for  interchangeable  work. 
A  pull  down  on  handle  locks  all  tools  in 
position  and  by  releasing  handle,  the  Turret 
may  be  immediately  revolved  to  tool  requir- 
ed. Has  up  and  down  adjustment  for 
centers  of  different  lathes,  is  simple, 
durable,  efficient  and  the  entire  attachment 
is  made  of  thoroughly  hardened  steel. 

Tool  Holder  Catalogue  on  request. 

The  Western  Tool  and  Mfg  Co. 

Springfield,  Ohio,  U.  S.  A. 


Lea  Simplex  Cold  Metal  Saws 

Powerful — Up-to-date 

Our  sprocket  drive  machines  occupy 
less  floor  space  and  have  a  greater 
working  capacity  than  arbor 
driven  saws,  use  smaller 
blades  and  take  a  steady  cut 
that  is  free  from  back-lash. 
The  parts,  all  get-at-able. 
Well  ribbed  frame,  bronze 
bearings,  carriage  and  blade 
under  instant  control.  Belt 
or  motor  drive  and  adapted 
for  all  classes  of  metal  stock, 
structural  steel,  etc. 

Several  nizes — immediate  delivery.     Catalogue? 
LEA  EQUIPMENT  CO.,  90  West  St.,  New  York  City 


OSGOOD'S  PATENT  "INDESTRUCTIBLE" 
FILE   AND    TOOL    HANDLES 

will  outlast  20  to  30  common  wood  handles.  No  metal 
surface  touches  the  hand  and  wood  cannot  split  and  let 
the  file  shank  cut  the  flesh.  Used  in  many  of  the  larg- 
est factories  in  the  country  and  sent  on  approval  to 
interested  concerns. 

6  sizes.     Write  for  discounts  and  catalogue. 

J.  L.  Oseood,  121  Erie  Co.  Bank  Bldg.,  Buffalo,  N.  Y. 


Racine  High  Speed  Saws 

Cut  your  cutting  cost.  Will  do  the 
work  of  6  ordinary  machines.  Suc- 
cessive orders  prove  their  superiority. 

Sent  on  30  days'  trial. 

Write  Dept.  47 

Racine  Tool  and  Machine  Company 

RACINE,  WIS.,  U.  S.  A. 

Successors  to  RACINE  GAS  ENGINE  COMPANY 


Patknted  July  13,  1909. 


August,  I'JK) 
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Twice  the  Work  at  Half  the  Cost 


THE  DUPLEX  HACK  SAW  cuts  as  clean,  straight  and  square 
;is  a  clii'.  U  cuts  with  iistonisliing  rapidity  because  the  saw  blade 
cuts  its  entire  length  and  because  the  slide  bearing  in  which  the 
saw  arm  operates  is  so  proportioned  as  to  insure  perfect  alignment 
with  positively  no  vibration,  "binding, "  or  friction.  Breaking  of 
saw  blades  is  practically  an  impossibility.  The  "Duplex  "  can  be 
operated  by  Hand  or  Power. 

While  primarily  a  hand  machine  it  can  be  instantly  converted  into 
a  powerful,  high  class  power  hack  saw,  by  simply  attaching  a  belt 
to  the  machine,  the  momentum  wheel  being  also  a  pulley.  It  cuts 
any  size  bar  up  to  4"  by  4". 

We  will  send  you  the  machine  on  IS  DAYS'  FREE  TRIAL  with- 
out cost  or  obligation.     Price,  if  entirely  satisfactory,  to  be  $16. 

Write  to-day  for  further  -particulars. 

Buffalo  Specialty  Co.,  425  EUicott  St..  Buffalo.  N.  T. 


Whe 


Safety  Drill  &  Tap  Holder 

IS  the  only  attachment  for  the  purpose  that  gives 
universal  satisfaction,  and  is 

UNEQUALLED  in  Efficiency. 
Convenience,  Rapidity, 
Accuracy  and  Simplicity. 

Notbisg  to  Break  or  get  out  o£  Order.     Made  in 
4  sizes,  covering  from  0  to  3J^  in.  diameter. 

The  Beaman  ^  Smith  Co.,  Providence,  R.  I. 


TAP  MACHINERY 

IS  OUR  SPECIALTY 

We  have  the  facil- 
ities and  Know  the 
requirements. 


BICKFORD  &i  WASHBURN,  Inc. 

GREENFIELD,  MASS.,  U.  S.  A. 


1874   TRUMP  DRII^I^  CHUCK    i9io 

Self  centering  and  well 
made.  Holds  either  straight 
or  taper  shank  drills  and 
bits.  Readily  fitted  to  any 
machine.  3  sizes,  capacities 
Circular.  f^o"»  0  to  Ig".  U*  and  i*^". 

TRUMP  BROS.  MACHINE  COMPANY,  Wilmington,  Delaware 


Save  Your 
Eyes 

and  still  be  more 
accurate. 

"The  Vernier  will  do  It" 

We  have  these  Cali- 
pers in  many  styles  and 
graduations — including 
metric. 

Ask  your  dealer  for 
them,  or  send  for 
my  new  Catalog — 
just  out — and  special 
discounts, 

C  G.  StnitH 

Columbia,    Pa. 


OUR  SPECIALTY, 


Automatic  Machinery 

n.^ngWood  Screws^ 


Asa  S.  Cook  Co.,^ffi°u^ 


f.  S.A. 


fiorton  Engraving  Machines 

For  engraving  metal  plates,  dies,  patterns, 
etc. — relief  or  sunken — in  quick  time  and 
at  small  cost.     Write  for  details. 

Geo.  Gorton  Machine  Co.,  Rackie»  Wis. 


Here's  the  Way  to  Conserve  Space  Yet  Have  Stock  Always  Ready  at 

Screw  Machine! 


CAg 


Write  for  Prices. 

Nevir  Britain  Machine 

NEIV  BR.ITAIN,   CONN.,  U.  S.  A. 


A  c  o  m  L  i  n  a  t  i  o  n  stock 
gtiide  and  storage  rack 
that  will  instantly  in- 
crease the  efficiency  of 
your  machines  and  utilize 
lost  space. 

Stock  guides  are  adjust- 
able and  are  split  and 
hinged,  hence  no  end 
hauling. 

Is  this  not  just  what  you 
have  been  looking  for  ? 
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STRENGTH  AND  POWER 

TheS.  E.  Horton  Machine  Co/s  New  Four  Jaw  Independent 
Chuck  is  not  only  the  strongest,  the  most  powerful,  but  the 
most  durable  lathe  chuck  of  its  class.  Extra  strong  screws, 
large  bearing  surfaces,  wider  jaws  and  a  careful  distribution 
of  metal  are  features  of  the  improved  design  which  count 
largely  in  effective  service.  We  make  a  full  list  of  sizes,  and 
for  exceptionally  severe  condi- 
tions steel  castings  can  be  furnished 
for  the  larger  chucks. 


Our  New  Pattern  Face  Plate  Jaws  are  also  up-to-date  propositions. 

Write  for  special  folders. 

THE  S.  E.  HORTON  MACHINE  COMPANY,  Windsor  Locks,  Conn. 


(Not  The  E.  Horton  &  Son  Co.) 


30  to  50  Per  Cent.  Faster 


You  can  cut  screw  thieails  from  'M  to  oU  per 
cent  faster  by  using  our 

Self-Opening  Dies. 

Moreover,  with  these  dies  it  is  unnecessary  to 
back  out  and  possibly  damage  the  tool,  the 
finished  thread,  the  machine,  belts  or  coun- 
tershaft. They  cut  any  length  thread  and 
will  work  flush  to  a  shoulder. 

Write  for  full  details. 

Modern  Tool  Company,  Erie,  Pa. 

Agb.vts — The  Prentiss  Tool  and  Supply  Co.,  115  Liberty 
St..  New  York.  Frank  H.  Czarnieckl  Co.,  335  Fifth  Ave!, 
Pittsburg,  Pa.  O.  L.  Packard  Machinery  Co.,  34  S.  Canal 
St.,  Chicago,  111.,  Milwaukee,  Wis.  C.  W.  Burton,  Griffiths  & 
Co.,  London,  Eng.  J.  Lambercler  &  Co..  Geneva.  Switzerland. 
Chandler  &  Farquhar  Co.,   34   IVderal   St.,  Boston,   Mass. 


Large  Balls  and  Large  Bearings 
are  the  Life  of  Morrow  Drill  Chucks 

They  never  flinch  on  the  hardest 
work — only  grip  the  drill  tighter. 


^H  ' 


ALL  HOODS  ARE 
HARDENED  AND  OROl'ND 


Supreme  in  its  effectiveness,  simplicity  and 
general  detail,  the  construction  of  Morrow 
Drill  Chucks  stands  the  test  of  severe 
usage  and  even  abuse  without  accuracy  or 
gripping  power  being  the  least  impaired. 

Outer  case  is  aligned  with  the  spindle  head, 
lateral  or  end  movement  is  entirely  elimin- 
ated and  the  chuck  is  designed  to  avoid  ex- 
posed threads.  The  release  is  a  marvel  of 
simplicity  and  certainty — the  chuck  meets 
all  modern  requirements. 

Send  for  price  list  and  catalog. 

MORROW  MFG.  COMPANY,  Elmira,  N.  Y. 


For  rapid,  accurate  and  economical  thread  cutting  or 
milling,  you  can  hardly  find  a  better  tool  than 

Rogers  Adjustable  Hollow  Mill 

It  is  simple,  has  few  parts,  adjustment  is  pos- 
itive and  quickly  made,  cutters  can  be  renewed 
at  a  very  small  expense  and  the  tool  covers  a 
wide  range  of  usefulness.     Five  sizes. 

Our  Catalogue  of  Small  Tools  and  High  Speed 
List  of  Reamers  sJioidd  interest  you. 

THE  JOHN  M.  ROGERS  ^WORKS 

Gloucester  City,  N.  J. 

FOREIGN  AGENTS :  Chas.  Churchill  &  Co.,  Ltd  ,  London,  E.  C  Selson 
Engineering  Co.,  Ltd.,  London,  E.  C.  C.  W.  Burton,  Griffiths  &  Co., 
London,  E.  C.  De  Fries  &  Co.,  Dusseldorf,  Germany.  V.  Lowener, 
Copenhagen,  Denmark. 
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NORTON  CHICKS 

Have  been  weighed  in  the  huhince,  ami 
NOT 
found  wantinj?. 
QUALITY 
has  upheld  them  for  mure  then 
SO  YEARS. 
Experience  and  an  intimate  know- 
ledge of  what  is  required  of  Modern 
Machine  Tools  enable  us  to  furnish 
exactly  the 

CHUCK 
that  is  needed.     Buy  the  best :    the 
"Just  as  Good"  brand  rarely  gives 
satisfaction. 

THE  E.  HORTON  &  SON  CO.,^rN^%':T'i^ 

Or  Chas.  Cburchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester  and  Glasgow.  Schuchardt  & 
Schutte,  Berlin.  Cologne,  Vienna,  Stockholm,  St.  Petersburg  and  New  York.  Fen  wick  FreresA 
Co.,  Paris,  Franco.  Van  Rietschoten  &  Houwens,  Rotterdam,  Holland.  E.  Hartman,  Christiania. 


THE    STEEL-REEN FORCED 
Independent    LatHe    CHticK 


Sectional  view  of  the  Steel-Reen- 
forced  Independent  Lathe  Chuck, 
showing  the  solid  Steel  Ring  cast  into 
the  Body,  and  forming  the  Steel  Bear- 
ings for  operating  Screws. 

Buy  the  Steel-Reenfnrced  Indepen- 
dent Lathe  Chuck.  You  know  it  is 
stronger,  therefore,  must  be  more 
durable. 


Oneida  National  Chuck  Co. 

ONEIDA.,  N.  Y.,  U.  S.  A. 


Geared    Scroll    Chucks 
with  Reversible  Jaws 

are   handy   and  economical   for    some 
kinds  of  work. 

The  Reversible  Jaw  shown  in  cut  (our 

No.  163)  is   the   simplest   and  easiest 

operated  of  any  Reversible  Jaw  made. 

Send  for   Catalog. 

mm  MANUFACTURING   COMPANY 

26  Cortlandt  Street,  New  Britain, 

New  York  Conn. 

MAKERS   OF   A   COMPLETE  LINE   OF  CHUCKS 


Kinislneci     Nlachine     Keys 


Chtaper  than  you  can  make  them.         Finished  "Ready  to  Drive." 


Gib  and  Plain  Head 

All  sizes  carried  in  stock. 
Write  for  discounts. 

OLNEY   &   WARRIN 

66.68  Centre  St..  New  York 


Machine  Shop 
Wants 

ARE  FOUND  IN 


THE 

Sweetland 
Lathe  Chuck 

Late  improvements 
make  it  the  strongest 
chuck  made. 


Hoggson  &  Pettis  Co. 

New  Haven,  Conn.,  U.  S.  A. 

103  Chambers  St.,  New  York 


THE  SCHWERDTLE  STAMP  CO., 


ENCILS-BURNINGBRANO 


BRIDGEPORT,   CONN. 


J 


ipur  Oeurcd  Scroll  Combination  Tjithe  Chuck. 


If  you  want  the  best  Lathe  or  Drill  Chucks— buy  Wesfcott's 


Little  Giant  Auxiliary  Screw  Drill  Chucks,  Little  Giant 
Double  Grip  Drill  Chucks,  Little  Giant  Improved  Drill 
Chucks,  Oneida  Drill  Chucks,  Spur  Geared  Scroll  V_"ombina- 
tion  Lathe  t-'hucks,  Scroll  Combination  Lathe  Chucks,  Geared 
Combination  Lathe  Chucks,  Geared  Universal  Lathe  C'hucks, 
Spur  Geared  Scroll  Universal  Lathe  Chucks,  IXL  Independ- 
ent Lathe  Chucks,  Cutting-off  Chucks. 

Strongest  Grip,  Greatest  Capacity. 
Great  Durability,  Accurate. 

WESTCOTT  CHUCK  CO.,  Onolda,  N.Y.,U.S.il. 

Ask  for  cataJoe:ue  In  Engrllah,  French,  Sponloh  or  Qonnan. 


1.1ttk>0lant 
AiixlUarv  Sorow 
Urill  Vhuok. 
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A  Few  Advantages  of  the  Coit  20th 
Century  Ball  Bearing  Drill  Chuck 


The  Coit 
DriU  Chuck 

has  few  parts,  is 
simple  in  con- 
struction and 
equally  simple  in  operu- 
tion.  No  wrench  or  key 
is  required  to  adjust  it,  a 
turn  of  the  threaded 
mandrel  sleeve  serves  to  open  or  -close  the 
jaws.  It  is  the  only  self-tightening,  ball 
bearing  drill  chuck  with  round  removable 
jaws,  and  the  jaws  can  be  removed  with- 
out taking  the  chuck  apart.  The  mandrel 
is  part  of  the  tool,  bearings  are  dust 
proof,  one  oiling  will  serve  for  months. 


The  special  business  of  a  drill  chuck  is  to 
hold  the  drill  and  the  Coit  does  this  to 
perfection — no  slip,  no  twist,  no  broken 
drill  shanks;  the  greater  the  re- 
sistance on  the  drill,  the  tighter 
the  grip  of  the  chuck— moreover, 
this  chuck  holds  short  tang  drills 
as  firmly  and  easily  as  those  of 
full  length. 


Made  in  five  sizes;  may  we 
send  our  book? 


THE  STANDARD 
MACHINERY  CO. 

MYSTIC,  CONN.,  U.  S.  A. 


This  \-Ray  View  of  tiie 
Pratt  Drill  Chuck 


Mill 


MADE    BY 

^•^E  PRATT  CHUCK  CO 

FRANKTORT.  N,V 

USA 


Shows  just 
why  it  always 
grips  and 
never  slips. 
Why  it  holds 
the  tool  firm- 
ly and  easily, 
and  demon- 
strates  its 
simplicity, 
convenience 
and  wearing 
qualities. 

Pratt 
Simplicity 
Maizes 
Pratt 
,--^'^  Efficiency 

Latest  catalogue  sent  on  request. 

THE    PRATT   CHUCK    COMPANY 

FRANKFORT,  N.  Y. 

EUROrEAN  AGENTS:    Selson  Engineering  Co.,  Ltd., 

85  Queen  Victoria  Street,  London,  England. 


"CUSHMAN'XHUCKS 


We  have  just  issued  our  1910  cata- 
logue and  price  list  which  will  be 
sent  free  upon  request. 
This  catalogue  describes  fully  the 
line  of  chucks  we  manufacture,  con- 
sisting of  Heavy  Pattern  Lathe 
Chucks,  Drill  Chucks  and  Face 
Plate  Jaws. 

The  Cushman  ChucK  Co. 

39  Ann  St.,  Hartford,  Conn. 
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The  Solution  of  Every  Chuck  Problem 

THE  NEW  ALMOND  GEARED  CHUCK 


Practically 
Perfect 


C^^^;.V0 


HARDENED  BUSHING 
IN  EACH  PINION  HOLE, 


Positively 
Accurate 


MERIT  WHERE  MERIT  COUNTS 

The  sketches  herewith  presented  show  honest 
comparison  with  competitive  drill  chucks  and 
illustrate  an  important  feature  of  the  New 
Almond  Geared  Chuck— the  greatest  leverage 
of  any  similar  chuck  manufactured. 


Size 

-A- 

-B- 

/^o  a 

/.S/S-" 

/ezs" 

Ah.  3 

^^39" 

2.3 /a- 

It  has  the  additional  advantage  of  afford- 
ing direct  power  because  the  teeth  are  cut 
on  the  geared  nut. 

The  body  of  the  New  Almond  Geared  Chuck 
has  been  designed  and  constructed  to  insure 
the  best  service,  greatest  convenience  and 
economy  to  the  user. 

Keys  are  guaranteed  against  breakage. 


Almond  Chuchs  have  been  known  and  approved  for  30  years. 

Ask  for  a  copy  of  our  story,  "Why  the  New  Almond 
Geared  Chuck  Was  Evolved". 

I 

T.  R.  ALMOND  MANUFACTURING  COMPANY 

2  MAPLE  AVE.,  ASHBURNHAM.  MASS. 
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Cincinnati— the  Independent  Chuck 

A  CHUCK  WITH  NINE  LIVES 


Screws  are  mounted 
in  hardened  steel 
bushings  which  re- 
ceive all  end  thrust 
and  provide  full 
bearings  for  the 
screw  trunnions. 

Wear  and  end  play 
are  also  minimized 
by  the  highest  grade 
spindle  steel  screws. 


When  worn,  these 
bearings  are  quickly 
replaced  and  the 
Chuck  is  as  good  as 
new.  Screws  always 
held  in  line  with  the 
jaws  to  prevent  tilt- 
ing and  cutting  of 
threads.  All  bear- 
ings are  perfectly 
ground  and  fitted  by 
expert  machinists. 


Those  who  use  them  agree  that  the  Cincinnati  is  the  best  Independent    Four  Jaw 
Chuck  on  the  market.     Write  to  the  makers  while  you  think  of  the  best. 

THe  Cincinnati  CHuck  Co.,  Cincinnati,  OHio 


Chicago  Office:  11-13.15  N.  Canal  St. 


New  YorR  Office;  136  Liberty  St. 


Buy 

The  Skinner 

Independent 

ChucKs 

They  are 

Reliable 


Figure  900 


Figure  100 


Our  Fig.  900  Independent  Chuck  is  made  exceptionally  heavy,  strong  and  durable,  and  embraces  all  the  very 
latest  improved  methods  of  Chuck  making.  It  is  practically  impossible  to  improve  upon  the  construction  of  this 
Chuck. 

Hardened  steel  thrust  bearings  for  taking  the  thrust  of  the  jaw  adjusting  screws  insure  the  Chuck  long  life, 
these  bearings  being  practically  indestructible.  Because  of  the  jaw  screws  being  threaded  their  full  length,  the 
Chuck  will  hold  much  larger  pieces  than  the  rated  size.  The  jaws  are  carefully  hardened  and,  after  being  assembled 
in  the  Chuck  body,  are  ground  on  the  steps  to  insure  accuracy.  The  Face  of  the  Chuck  is  accurately  graduated 
in  inches. 

You  will  not  find  all  these  features  contained  in  any  other  one  Chuck.  Give  us  your  next  order.  We  guarantee 
you  satisfaction. 

Our  Fig.  100  Independent  Chuck  is  not  intended  for  quite  as  heavy  work  as  the  Fig.  900,  but  is  a  very  service- 
able and  convenient  tool,  being  equipped  with  our  Patent  Reversible  "J"  Jaws.  They  can  be  reversed  very 
quickly  and  without  difficulty. 

We'  manufacture  all  kinds  and  sizes  of  high  grade  Lathe,  Drill,  and  Planer  Chucks,  Drill  Press  Vises,  Heavy 
Face  Plate  Jaws,  etc. 


Write  for  our  free  catalog. 


94  Reade  Street 
New    YorK    City 


THe  SKinner  CHuck  Co. 


Factory: 
New  Britain*  Coi 
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^^Drill  Chuck  Experience'' 

"One  way  to  get  Drill  Chuck  experience  is  to  purchase  a  geared 

ferrule  Chuck,  built  for  short  service,  and  to  use 

keys  not  guaranteed  against  breakage." 

The  above  is  quoted  veibatini 
from  a  recent  advertisement  of 
our  imitator.  If  this  imitator 
would  only  tell  the  true  "Drill 
Chuck  Experience"  of  Drill  Chuck  users  of 
Ills  and  our  own  make,  it  would  be  the  strong- 
est advertisement  in  favor  of  the  Jacobs  Im- 
proved Drill  Chuck,  and  we  could  wholly  dis- 
continue our  advertisement;  but  as  this  im- 
itator's advertisement  gives  an  erroneous  im- 
pression we  will,  for  the  enlightenment  of 
those  who  have  tried  (in  the  past  five  yeaTs) 
"a  perfect  spanner  Drill  Chuck,"  a  "perfect 
geared  ferrule  Chuck,"  and  a  "perfect  en- 
closed pinion  Chuck,"  and  found  them  un- 
satisfactory, state  actual  historical  facts  re- 
garding "Drill  Chuck  Experience." 

In  1902,  we  showed  our  first  toothed  sleeve 
and  key  Drill  Chuck  to  the  Sigourney  Tool 
Company  of  Hartford  Conn.,  (who  were  then 
large  and  critical  users  of  the  best  known 
spanner  Chuck),  and  received  their  order  for 
five  hundred  Jacobs  Improved  Drill  Chucks. 
The  Sigourney  Tool  Company  has  been  a 
satisfied  and  large  purchaser  cf  our  Chucks 
ever  since. 

In  1903,  we  purchased  from  the  Pratt  & 
Whitney   Company  of  Hartford,  'Conn.,  sev- 
eral lathes  to  use  in  the  manufacture  of  our 
Chucks.     We    paid    for    these    lathes    with 
Jacobs  Improved  Drill  Chucks.     The  Pratt  & 
Whitney  Company  has  been  a  satisfied  and 
large  purchaser  of  our  Chucks  ever  since.  , 
In  1903,  the  Hisey-Wolf  Machine  Company 
of  Cincinnati,  Ohio,  sent  to  us  for  a  sample  Chuck  to  test  on  their  electric  drills,  with  the  result  that  they 
adopted  our  Chuck  as  the  Drill  Chuck  equipment  for  their    product.     Tie    Hisey-Wolf    Machine    Company 
has  been  a  satisfied  and  large  purchaser  of  our  Chucks  ever  since. 

The  fact  that  the  Hisey-Wolf  electric  drills  were  equipped  with  Jacobs  Chucks,  led  other  portable 
drill  manufacturers  to  adopt  our  Chucks;  some  of  these  because  they  recognized  its  superior  merit,  others, 
because  some  of  their  customers  demanded  it.  To  substantiate  this  statement  we  quote  verbatim  froiu  a 
letter  written  to  us  by  a  portable  drill  manufacturer:  "Our  customer  has  finally  decided  that  he  will  not 
accept  the  drills  (ten  "portable  pneumatic  drilling  machines),  unless  they  are  equipped  with  Jacobs 
Chucks." 

Thus,  we  might  continue  stating  actual  experiences  favorable  to  the  Jacobs  Chuck,  enough  to  fill  the 
whole  of  this  paper,  and  then  it  could  be  said,  "The  half  has  never  been  told."  But  that  is  too  expensive 
and  entirely  unnecessary,  as  tens  of  thousands  of  users  of  the  Jacobs  Improved  Drill  Chuck  know  that 
it  is  the  best  Drill  Chuck  known.  If  you  do  not  know  the  Jacobs  Improved  Drill  Chuck,  ask  any  of 
these  users  about  it.  Ask  any  leading  dealer  about  it,  or,  better  still,  purchase  a  Jacobs  Chuck  and  join 
the  happy  multitude  of  satisfied  users  of  Jacobs  Improved  Drill  Chucks. 

We  do  not  claim  perfection  of  product  because  we  know  that  perfection  is  impossible,  but  our  Chuck  is 
fully  guaranteed  and  we  CHEERFULLY  REPLACE,  as  we  always  have  done,  any  of  our  product  that  is 
defective  and  does  not  give  reasonable  service. 

Leading  dealers  all  over  the  world  sell  the  Jacobs  Improved  Drill  Chuck. 
Ask  your  dealer  for  it.    If  he  cannot  serve  you,  write  to  us. 

The  Jacobs  Manufacturing  Company 

Hartford,  Connecticut,  U.  S.  A. 
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iathe  cost  of  leather 

THE  GANDY  BELT 


THIS  IS  SURPRISING! 

When  we  tell  belt  users  they  can  get  a  belt 
■nhich  will  do  the  same  or  better  work  than 
leather  Ar  1-3  the  cost,  they  can  hardly  credit  it. 

But — when  we  tell  them  we've  been  selling 
the  Gandy  Belt  at  this  price  for  32  years 

And  Then — when  we  back  up  these  claims  by 
all  kinds  of  letters  from  actual  users  who  show 
that  they're  getting  as  good  or  better  service 
from  the  Gandy — there  is  no  room  for  doubt — 

However — to  make  assurance  doubly  sure  we 
put  an  ironclad  guarantee  on  every  inch  of  The 
Gandy  Belt  sold. 

Now,  it  these  facts  are  right  you  can  save 
money — can't  you? 

All  we  ask  is  to  let  us  prove  they're  right — 
will  you  drop  us  a  line  and  give  us  this  chance? 

The  Gandy  Belting  Company 


737  West  Pratt  St., 


BALTIMORE,  MD. 


Gerstner  Cases  Last  a  Lifetime 


Case 

Never 

Warps 


Drawers 
Won't 
Stick 


Only  thoroughly  seasoned  wood  is  used  in  Gerstner  Portable  Tool  Cases, 
so  consti-ucted  that  they  defy  racking,  and  any  possible  expansion  or  con- 
traction cannot  affect  the  drawers.  The  shellac  finished  wood  is  easy  to 
clean  and  the  felt  lined  bottoms  keep  the  tools  in  good  condition. 
Handsomely  finished,  they  look  well  anywhere.  Equipped  with  our  self- 
hinging,  sliding  lid  having" a  felt  lined  tray,  a  snap  spring  lock,  comfortable 
leather  handle,  solid  polished  or  nickeled  brass  trimmings,  etc. 
Send  fur  catalogue  and  prices. 


Manufacturers  of 
Mechanics' 
High  Grade 
Tool  Cases 


EEI2£ 


815-821 

Germantown  St. 

Dayton,  Ohio 

U.S.  A. 


ELECTROTYPERS 

All  Kinds  of  Plates  for  Printins' 

THE  LOVEJOY  CO.,  ^^'S'"  444-446  Pearl  St,  New  YorK 


A  Vise   tKat 
Gives    Satisfaction 


In  the  Reed  Machinists'  Vise 
you  get  full  value  for  the  in- 
vestment. It  has  a  positive 
grip  that  cannot  slip  or  loosen, 
a  V  shaped  head  on  the  clamp- 
ing bolt,  which  works  in  a  V 
shaped  channel  ;  it  is  strong, 
convenient,  long  wearing  —  a 
vise  for  full  service. 

Catalogue  H  on  request 

REBD    MFG.    CO. 

Erie,  Pa. 


Machinists'  Swivel  Vise 


with  self-adjusting  jaw  that  is  as  strong  and 
durable  as  any  solid  jaw,  and  a  Swivel  Bottom 
that  gives  any  desired  adjustment  to  right  or 
left,  and  is  solid  and  firm  at  any  angle.  We 
make  all  sorts  of  good  vises,  and  have  been 
leaders  in  this  line  for  twenty  years.  Send 
for  catalogue  sind  price  list. 

Prentiss  Vise  Company 

106-110  Lafayette  St.,  New  York 

Agents  tor  Great  Britain,   Chas.   Neat  &  Co.,  112 
Queen  Victoria  St.,  London,  E.  C. 


:  ORIGINAL: 


ROCKWELL   FURNACES 

For  ANNEALING.  TEMPERING. 

HARDENING,  MELTING.  Etc 

FUEL  OIL  APPLIANCES 

Catalog  21  for  the  asking. 

W.  S.  ROCKWELL  CO. ""  S^^^^^F- 


RADIAL  DRILLS  and  ENGINE  LATHES 


THE  JOHN  B.  MORRIS  MACHINE  TOOL  CO..  CINCINNATI.  OHIO.  U.  S.  A. 


Au-i;<  11)10 


MACIIINEHY 
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WROUGHT  STEEL  BAR 
COMBINATION  BASE 


MERRILL  BROS., 


MASPETH, 
NEW  YORK.  N. 


PATENT  APPLIED  FOR. 

The  Marvel  DRAW  CUT 

HACK  SAW 

No.  1— Capacity,  4"x4",  blade  13". 
No.  S— Capacity,  G"x6"  long  stroke  and  8"x8" 
short  stroke.  Slades  13"  to  17",  and  swivel 
vise  that  swivels  both  ways.  They  saw  fast 
and  straig'ht.  Best  and  most  satisfactory  all 
around  shop  saw.    Send  for  catalogue. 

Armstrong-Blum  Mfg.  Co. 


343  N.  Francisco  Ave., 


Chicago,  U.S.A. 


The  Draw=Cut  Machine  Saws 

For  cutting  solids,  pipe,  tubing, 
shapes,  soft  metals,  hard  or 
tough  metals,  always  give  re- 
sults in  rapid,  accurate  cut  with 
minimum  wear  to  blade. 

No.  1,6'   X  6"  No.  2,10"  X  10' 

H.   T.    STORY 

122  N.  Curtis  Street,         Chicago,  III. 


Combination   of 

Stow  Flexible  Shaft 

and 

Multi-Speed  Electric  Motor 

Portable  Drilllne,  Tapping,  Reamlne.  etc. 


Sto^r  Mf^.    Company 

Bin^Kamton.  N.  Y. 

fleIlff.8oiineDtlialJtCo.,avDurul  European  A^ents,London,En(. 


Save  Power  arid   Cut  Down 
Your  Belt  Expense 

GILBERT 
WOOD 
SPLIT 
PULLEYS 

by  permitting  perfect 
contact  reduce  the 
belt  tension,  reduce 
friction  of  the  journals 
and  relieve  the  strain 
on  the  shafting. 

The  hard  polished 
wood  face  of  the  Gilbert  Pulley  gives  an  ideal  belt  surface — 
the  pulley  Is  correctly  balanced,  runs  true,  is  easily  put  on  or 
taken  off  the  shaft,  stands  a  hitjh  deo^ree  of  heat  or  moisture 
and  is  not  easily  affected  by  shock  or  compression. 

Style  D.  is  a  special  pulley,  particularly  adapted  for  Dyna- 
mos, Trip  Hammers  and  other  severe  service,  and  is  the 
lightest,  strongest,  stiffest  and  best  finished  Dynamo  pulley 
on  the  market. 

We  make  a  full  line  of  wood  pulleys  for  all  purposes  and 
shall  be  glad  to  forward  booklet  and  price  list  on  request. 

Sag'inaw^  Manufacturing'  Co. 

Sag'inaM^,  AV.  S.  Michigan 

SALES  AGENCIES  IN  ALL  THE  PRINCIPAL  CITIES  IN  THE  WORLD 

New  York  Branch,  88  Warren  Street  Chicago  Branch,  105-109  North  Canal  Street 

Cable  Address,  Engrave.    A.  B.  C.  and  Lieber's  Codes. 


STYLE  D.  SPECIAL  PULLEY 


No.  7  Bar  Cold  Saw 


No.  2  Horizontal  Floor  Boring 
■Milling  and  Drilling  IMachine. 


PATENTS  PENDING 

No.  2  l-Beam  Cold  Saw 


MTRITE  FOR  CA.TA.LOC 

BSPEN-LUCAS  MACHINE-  WORKS 

Broad  and  Noble  Sts..  PHII^ADKI^PHIA..  PA. 


THE  NEWEST  THING  IN  THE  MEASURING  LINE 
Boulet's  Improved  Universal  Micrometer  Test  Indicator 


not  only  facilitates  but  alniplifles  an  In- 
tricate testiujJT  or  measuring  operation. 
Easily  read,  always  accurate  and  re- 
liable. English  or  Metric  measure.  Will 
reach  75  per  cent  more  (In  intricate 
tests!  than  any  tool  on  the  market  of 
a  similar  character.  Strongly  en- 
dorsed by  an  up-to-date  manufactur- 
ing plant  where  280  are  in  use. 
Booklet  and  circular  free. 

BOULET'S  FINE  TOOL  WORKS 

55   BROADWAY.         BEVERLY,   MAHS, 
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THE  OTIS 


Tubular  Feed  Water  Heater,  Oil  Sep- 
arator and  Purifier 

is  not  an  experiment  but  a  tried  and  trusted  appliance  that 
the  makers  are  not  afraid  to 

GUARANTEE 

To  heat  the  feed  water  to  the  boiling  point  {210  to  212  de- 
grees) with  the  exhaust  steam  without  causing  any  back 
pressure,  also  to  extract  tlie  oil  from  the  exhaust,  so  that  the 
exhaust  steam  after  being  passed  through  the  heater  can 
be  used  for  heating  purposes,  and  the  water  of  condensa- 
tion for  the  heating  system  be  returned  to  the  boiler  with- 
out the  additional  expense  of  an  eliminator. 


We  are  SO  sure  of  the  OTIS  that  we  agree  to  pay 
all  cost  of  a  trial^freight,  cartage,  piping,  etc. — if  it  fails 
to  do  all  we  claim  for  it. 

Catalogue   and    Priceis    at   your   Service 

The  Stewart  Heater  Company 

79-99  East  Delevan  Ave.,  BUFFALO,  N.  Y. 


<^    BALTIMORE.MD.   ^ 

MANUFACTURERS  AN0D[S1GNER5  Of  AIL  KlNDSOf 

HEAVY  MACHINERY, 

R[aumiNG  First  Class  Workmaship  and  Materials,, 

MACHINERYtotWHITE  LEAD8.-1  FERTILIZER  WORKS, 

GRAIN  ELEVATORS,''»FlOURMILLS,BRASS.COPPER 

L,.mN  PlATEROlllNCMIllS  CABLt>''MARINE  RAIIWAY5  i 

^  P0OlM[ff[LTURBINEWATER-WHEELS> 

k.  ■%>    DREDGING    MACHINES.  ,^'<.  i 


^^tt^mm^si^ 


(Style  of  12  and  24  Sizes.) 

Measuring  Machines 

Measuring  screw,  jo,  16  or  20  threads 
to  the  inch,  graduated  to  read  thou- 
sandths or  32ds  without  calculation. 

The   only   Micrometep    that   will 
not    lose    its    accuracy    by    "wear. 
SYRACUSE  TWIST  DRILL  CO..  SYRACUSE.  N.  Y. 
Ohae.  Churchill  &  Co.,  London,  Eng.,  Agents  for  Great  Britain. 


HANDY     OILE-RS 


Pat.  July  M,  '07. 


No  plugging  op. 
Oil  tight  and  dust  proof. 

Bay  State  Stamping  Company 

WORCESTER,  MASS. 

European  Agents 
Clias.  Churchill  A  Co.,  London.  Rng 


■  ^i^nd  For    Estimates.  -. 

^DROP   FORGIMGS^ 

^^     Iran. Tool  Stee I.  Machinery  Si^eel .^^-^l 


>THE  WYMAN  &  GORDON  GOA 

^     WGRGESTER.MASS,     ,    C  LEV  E  LAN  D  ,  O  H  lO.     ,' 


Electric   Welding' 


A  MODERN  WAY  YET  NOT  NEW.       QUICICEST-CHEAPEST- 
A.  Quantity  Proposition 


-BEST 


Nol  a  quantity  of  shapes  and  sizes,  but  a  quantity  of  one  shape  of 
limited  sizes.  For  hundreds  or  thousands  of  the  same  thing  every 
day.  there  is  no  way  equals  the  electric  way. 

NO  SMOKE,  HEAT.    DIRT  OR  GLARE 

EASY-  SWI FT-SURE 

NO  EXPENSIVE  OR  EXPERT  WORKMAN 

A  BOY  CAN  DO  IT 

Describe  the  shape,  tell  us  the  size  of  the  smaliest  and  largest  fHece. 
the  maximum  number  of  welds  required  per  day,  the  cost  of  cuirent  per 
k.  w.  hour,  we  will  then  teil  you  what  it  will  cost  you  to  electric-weld. 
If  you  fiaven't  an  ahernating  current,  your  local  Lighting  and  Power 
Company  has.  _     _ 

CURRENT  OFF  BETWEEN  WELDS 

WE  JOB  WELD  ALSO 

Thomson  Electric  Welding   Co.,    Lynn,    Mass. 

The  Pioneer  Manufacturers  Beware  of  Infringerr 


Aui^nist,  1910 


MACHINERY 


183 


READ  THIS. 

I  TO  fJAfl  KNOIKK  WoHKH. 

ii.iitli-iiii.ii  — I  think  It  wiisihirinff  the  Hpilntr  ..r 
iii'M  thill  we  (•uiiiiiH'riL-i'd  the  np.-mtloji  of  I'iumomk 
i;ij.vlt\  ('.iallii»<  I'litrit  whh'h  .v.m  hull).  iin<t  I  hitlcvf 

^  '"I  lii  I'lll.il  lln'  tlili  I  V  hm-hic  jinwiM'  llllu  HUH  l■ll^.'lllL^ 
ulM.  I...|„  Mi(r,-|lilsi.htllt.    a,  1h  lilV  l(lr*L  ti>piv.rr<-.lil 

" ■"'Ill  i.-^«lii''.  timl  I  iiin  wrkiiiK.voii  ihi.s  In  trll 

>"ii    ..I    111,.  i.iiiiLikdhli-   pciloriiiam'L-  iimdc  l»v  IhlH 

'I  his  MiiiiH-  t-njfhu*  liiis  Ijri-ii  In  roiitliiuouM  hitvIcc 
nIiic'-'  I  hut  liiiir,  ami  w^  liuvi'  liml  hoiiu-  tcmiMUiny 

I.  pairs  iiifulr  hill  ..I ;uii.laKi-«-Jit  "h-iil  ,,1' III.- iiin,. 

wi'  hiivr  iihi'il  ii  iilk'hl  (irid  (lay.  (ui<l  in-v.-r  Ikim  if.  rail 
Lcl  iiH.uiKl  1  IliiMiKlit  llialyou  would  huKl'wl  t"  ka.nv 
I'l  (tin-  or  your  eiigiufH  which  has  proved  no  MatiHlac- 
lory.  In  my  opiiiiuu  this  Is  Iht*  hest  gttsullae  l-ukIud 
on  the  iimiket. 

YoUFH  truly, 
MiasouRT,  Kansah  ATexas  Railway  Co. 
Sltfiied,  J.  R.  IIlb»)(>ri. 

lUUUUUI 


FIFTH  REASON  j^ 

The  real  reason  Otto  Products  are  cheapest  is  not  that  their  first  Linl(  this  advantage  to  the  fact  that  the  Otto  cylinder  head,  cylinder,    ^Tw^ 

cost  is  less  but  that  they  will  give  so  much  longer  and  better  service.  water  jacket  and  frame  are  cast  in  separate  parts   instead  of  a  unit  ^r^^ 

The  picture  above  illustrates  just  one  reason  which  would  prob-  5°  'h^'  ">«  cylinder  may  be  immediately  removed  by  anyone  with  ^ wA 

aWy  in  itself  alone  save  the  small  difference  between  the  Otto's  J,  monkey   wrench,  and  you'll  realize  one  of  the  reasons  why  ^^ ^ ^      , 

first  cost  and  that  of  cheaper  engines.  OH"  Engines  are  the  cheapest  for  you.  ^^^^^    Gentlemen  :  - 

It  is  one  of  the  extra  value,  characteristic  of  the  Otto  Products.  Now  we've  attached  a  coupon  right  to  this  ad.  so  that  ^^ ^ ^Afn^A^xcm^ 

Thi.  advantage  is  the  extr,  thickness  of  the  walls  of  Otto  cylinders.  t^^.  'Lt^''1s'"o'^ig'n  yl^^ir'tml'  a°nd'sfip°iMn'in''' ><X  '^'^^t  ^'Pl^^ 

Every  gas  engine  cylinder  sooner  or  later  requires  reboring.  envelope    to   us   today.  .^r  V.^r      T?^  cateiogs.  etc.,  to- 

wi  II  Au    rv"    •       tK  ■     ti    XI.-  t  ^  i     f      1.     ■       «         .•  i»r  .  ...       X-  ^O^     Sether  With  approximate 

Well,  the  Otto  is  sufficiently  thick  to  permit  of  reboring  four  times  We  can    save    you    money   and    now  s    the    trme  ^T^^F    estimate  for  installing  an 

should  conditions  under  which  it  is  run  make  it  necessary.  you    want    to  start,  so  please  mail  the  coupon.  ^^^  ^^  Otto  Engine  of H.  P. 

rj>^^  Name 

Otto  Gas  Engine  WorKs,  3219  Walnut  St.,  Philadelphia.  Pa.   yjjf  ^■^^^^-'^^ 

^^  ^   Address 

Br.a.nches— Chicago,  Boston,  New  York,   Pittsburg,  Omaha,  Kansas  Citv,  ^T  w^T  t- 

Minneapolis,  San  Francisco.  ^^ ^ ^J°h^'i^,^'''VV^ ; ; 

^r  w^r     Would  fuel  be  natural  gas,  manufactured 
^^^T     8as  or  gasoline  ?. 


Write  for 
Free  Copy 
74-C 


"  Graphite  as 
a  Lubricant " 
(1910)  is  an 
authoritative,  carefully  prepared 
work  on  the  use  of  lubricating 
graphite  for  practically  all  class- 
es of  machinery. 
This  newest  edition  sfives  enougfh 
insight  into  the  technical  and 
scientific  aspects  to  show  how 
and  why  graphite  lubricates,  but 
not  enough  to  be  dull. 

Information  on  how  to  apply  graphite  to  your  work 
will  be  found  here. 

Write  for  free  copy  by  Dumber.  74-C. 

Joseph  Dixon  Crucible  Co. 

JERSEY  CITY,  N.  J. 


"DALLETT" 
AIR  COMPRESSORS 

ARE  SIMPLY  BUT  SUBSTANTIALLY  BUILT 

The  smooth,  quick 
and  uniform  action 
of  the  inlet  and  dis- 
charge valves  insures 
efficient  service  and 
long  life. 

Especially  adapted 
for  use  in  factories 
and  shops  where  a  high  class  machine  is  desired. 

They  are  convenient  machines,  having  all  working 

parts,  and  parts  re- 
quiring adjustment, 
readily  accessible. 

SINGLE 
DUPLEX 
COMPOUND 

Belt,  Steam  and  Motor 
Driven. 

Catalogue  No.  100. 

Thos.  H.  Dallett  Co. 


York  uid  23cl  Street*, 


PHILADELPHIA,  PA. 
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Bradley  Upright  Hammers 

Are  made  with  heads  weighing  15  to  500  pounds.     Each  contains  one-third 

t»  one-half  more  material  than  those  of  any  other  make  of  the  same  rating. 

Their  anvil  blocks  weigh  nearly  or  quite  double  those  of  other  hammers. 

Their  output  is  guaranteed  25  per  cent,  greater  than  is  possible  with 

other  hammers  of  same  rating  or  no  sale. 

More    Bradley  Hammers  are  sold   each    year   than    aU    other    power 
hammers  combined. 

-WE    MA.KE 
The  Bradley  Cushioned  Helve  Hammer.  The  Bradley  Upright  Helve  Hammer. 

The  Bradley  Upright  Strap  Hammer.  The  Bradley  Compact  Hammer. 

Forges  tor  Hard  Coal  or  Coke. 

SEND    FOR    CIRCULARS, 

C.  C.  Bradley  ^  Son,  Syracuse,  N.  Y.,  U.S.A. 

Whitechapel  Road,  London. 


HEAVY    STEEL    DOG 


WM.     G.     LeCOUNT, 


With  Steel  Screws.  U.  S. 
Standard.  Points  Hard- 
ened. Write  for  my  NEW 
CATALOG,  which  shows 
my  line  of  Lathe  Dogs, 
Clamps  and  Expanding 
Mandrels. 

NorwalK,      Conn. 


I.  P.  RICHARDS  COMPANY 

U.  S.  Standard  Punches 


CINCINNATI "    PUNCHES 

THE  CINCINNATI  PUNCH  &  SHEAR  CO.,  Cincinnati.  Ohio 


THE  STEINER 
JAPANNING  AND  DRYING  OVEN 

Designed  to  meet  special  conditions. 
Heated  by  gas  and  adaptable  for  many 
lines  of  manufacture.  Special  burners 
used  for  drying  materials  containing 
much  moisture. 

Ovens  for 
Bronzing,  Japanning,   Baking,   Enameling,  Drying. 

Made  in  any  size  required.    Send  for  Catalog. 
EMIL  E.  STEINER,   58  Union  St.,  Newark.  N.J. 


with  your  present 
Handle  cosfs,  our 
Prices  for  Ball 
Cranks  and  Machine 
Handles  of  every 
description,  from 
bar  steel.  Accurate, 
highly  finished, 
complete  in  every 
detail  and  ready  to 
attach. 

The  Cincinnati 
Ball  Crank  Co. 

Cincinnati,  Ohio 

Successors  to  this  depf 
of  the  Si  HA<  iiT  Mfg.  Co. 
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The  Beaudry 
Champion 
Power 
Hammer 


Simple 
Durable 
Efficient 
Econom- 
ical 

Adapted 
for  every 
description 
of  forging 


Sena 

fir 

cimUcw 


BEAUDRY  &  CO.,  Inc. 

141  Milk  Street,  BOSTON,  MASS. 


"Dead  Stroke"  Power 
Hammers 


square, 

all 


Strike 
true    bli 

times  and  can  be 
safely  run  at  high 
speed. 

The  peculiar  fea- 
ture IS  the  spring, 
to  which  the  i  nm 
is  attached  by  a 
flexible  belt,  per- 
mitting  a  far 
more  ef  f  e  c  t  i  ve 
blow  than  can  be 
_iven  by  any 
other  hammer  of 
the  same  weight 
and  stroke,  and 
requiring  less 
power. 
Built  in  7  sizes. 

Write  for 
circulars. 


MAN'UFACTURED  BY 


Dienelt  %  Eisenhardt,  Inc. 

1304  No.  Howard  St. 
PHiladelpHia,  Pa.,X7.S.A.. 


-Sensitive— 


Bell  Power  Hammers 
Rigid— Efficient. 

THE  BEST  TH4T  MONEY 
CAN  BUY! 

Special  high  tensile,  shock  resisting 
metal  for  our  castings,  unique  construc- 
tion, stiffened  column,  reinforced  guide, 
improved  balance  valves  and  sensitive 
control,  combine  efficiency  and  rigidity 
with  a  very  high  factor  of  safety. 

Bell  Hammers,  either 
steam  or  pneumatic, 
are  designed  to  give 
continuous  service  on 
the  hard,  tough  grades 
of  steel  in  modern  use 
without  straining  the 
frame  or  jarring  the 
sensitive  control  out  of 
adjustment. 

Our  new  catalogue  and  price  list  will  give  you 
some  important  pointers  on  reducing  production 
costs.     Send  for  a  copy. 

We  niake  all  types  and  sizes  of  Steam  Hammers  and  will 
send  full  descriptions  on  request. 

Buffalo  Foundry  and  Machine  Company 


63  WINCHESTER  AVENUE, 


BUFFALO,  NEW  YORK 


ERIE  HAMMERS 


Single  Frame,  250  lbs.  to  3,000  lbs. 

Double  Frame,  600  lbs.  to  10,000  lbs. 

Steam  Drop  Hammers,  400  lbs.  to  7,000  lbs. 

Plate  Shears 


Slnjjfle  Fraine  Hammer 


ERIE  FOUNDRY  COMPANY 

Erie.  Pa.,  U.  S.  A. 


STE4 


HA 


ERS 


"All  sizes  for  every  class  of  service  and  work" 
STEAM  DROP  HAMMERS  OUR  SPECIALTY 


CHAMBERSBURG  ENGINEERING   COMPANY 

CHAMBERSBURG,  PA.,  U.  S.  A. 

Trimming  Presses— Flanging  Presses  both  Four  Post  and  Sectional  Types 
Hydraulic  Riveters— Cranes.  Accumulators— Pumps— Punches— Shears 

HYDRAULIC   MACHINERY 
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Lane  Steam 
Hammers 

All  types  and  sizes. 

Single  Frame^ 
200  lbs.  and  up 

Steam  Drop— 
600  lbs.  and  up 

Steam  Gravity 

Drop- 
coo  lbs.  and  up 

Also  special 
hammers 
for  forming 
steel  wheel- 
barrow 
trays,  drag 
scrapers, 
etc.,  etc. 

Send 
for  new 
Catalogue. 


THE  MASSILLON  FOUNDRY  ®  MACHINE  CO. 

MASSIV.L,ON.    OHIO 

(;eneeal  agents  :  The  W.  M.  Pattison  Supply  Co..  Clevi/laud.  O.  The  E.  A.  Kiosej 
C'n..  Cmclnnati,  O.  Baird  MachiaeiT  Co..  Pittsburg.  Pa.  HiU.  Clarke  &  Co.,  Inc.. 
Boston.  New  York  and  Philadelphia.    Pariflc  Coa,«t  Mfg.  Co..  Los  Angeles.  Cal. 


MOLINE  FORCING 
TOOLS 

Upsetters  Bulldozers 

Eyebenders 

Punches  Shears 

Power  Hammers  Drop  Hammers 


NO.    T    TAPER   ROLL 


Tapers  more  Brake  Levers  and  Plow  Beams  per 
day  than  any  other  machine. 

Williams,  White  &  Co.,  Moiine,  ill. 

Pittsburgh,  Pa.  Office:   808  House  BIdg. 

Agents  in  Great  Britain,  C.  W.  Burton,  Griffiths  &  Co.,  Ludgate 
Square,  Lud?ate  HiU,  London.  Agents  in  Austria,  Schuchardt  * 
Schutte,  Vienna.  Agents  in  France,  Fenwick  Freres  &  Co.,  8  Rue  de 
Rocroy,  Paris. 


Power  Punching 


and 


Shearing 
Machines 

Belt,  Steam  and 
Electric2Jl]r  Driven. 

LONG  &  ALLSTATTER  CO. 

HAMILTON,  OHIO,  U.  S.  A. 


Our  machines  are  made  in  over 
350  (izes  and  varieties. 


SINGIE, 
DOUBLE, 
UPRIGHT, 
HORIZONTAL, 
GATE, 
MULTIPLE, 

FOR 

Railroad  Shops, 
Locomotive  Shops, 
ft"idge  Works, 
Etc. 


HIGLEY 


The  Higley  Metal  Saw  is  built 
in  16  sizes.    Over  2,000  in  use. 


VandycK    Churchill    Company 


NEW  YORK 
NEW  HAVEN 


PITTSBURG 
PHILADELPHIA 
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Drop  Forging  Machinery 

Drop  Hammers,  Trimming  Presses  and  Dies. 


STILES  DROP  HAMMERS  are  rapid  and  ac- 
curate. They  are  strongest  where  most  strength 
is  required.  They  are  quickly  adjusted  for  any 
heig-ht  dies,  and  have  extra  wide  space  between 
uprights.  The  hammer  always  picks  up  on  re- 
bound. The  bottom  stop  is  cushioned  and  pre- 
vents bumping  a  hole  in  the  lifting  board. 

BLISS  TRIMMING  PRESSES— have  frames  of 
unusual  strength,  very  large  diameter  hammered 
steel  shafts  and  unusually  long  gibs  insuring  per- 
fect g-uidance  of  slide.  The  connections  are 
strong,  and  all  adjustments  are  convenient  and 
easily  made. 


stiles  Automatic  Friction 
Roll  Drop  Hammer. 


Bliss  TrimminK  Press 
for  Drop  ForKJnss. 


Drop  Forging  Machinery  Catalogue  No.  ISA  on  request. 


5  ADAMS  STREET, 


E.  W.  BLISS  CO. 


BROOKLYN,  N.  Y.,  U.S.A. 


Representatives  for  Chicago  and  Vicinity :  Stiles-Morse  Co.,  562  Washington  Boulevard,  Chicago.  III. 
European  Office:  100  Boulevard  Victor  Hugo.  St.  Oupn  (Paris).  France.  London  Office:  1  14  Queen  Victoria  St..  London,  E.  C.  England. 


2000 

to 

6000 

BloMTS 

Every 

Minute 

Are  struck 
by  a 

Dayton 

Swaging 

Machine 

giving  a  re- 
duction by 
pressure — 
not  by  blows. 


The  result  is  a  steady  flow  of  metal,  allowing  a 
readjustment  of  the  molecules,  preventing  all 
warping,  straining,  unevenness,  and  all  with  no 
waste  of  material  such  as  follows  reduction  by 
grinding,  milling,  or  by  other  methods,  and  the 
finished  pieces  more  nearly  uniform. 

Get  our  book  "The  Modern  Art  of  Swaging". 

THE.  EXCELSIOR  NEEDLE  CO. 

TORR.INGTON,    CONN. 

Coventry  Swaging  Co.,  Ltd^  White  Prions  Luno,  Coventry,  England, 
Agents  lor  Great  Britain.  Fonwick  Frercs  &  Co.,  8  Rue  do  Rocroy, 
Paris,  France,  Agents  for  France,  Italy,  Belgium,  Sp.iin,  Portugal 
and  Switzerland. 


There's  something  in  a  name  when  it  stands  for 
the  BEST  and  LATEST  IMPROVEMENTS. 

SWAINE 


always   keep 
ahead 
of  the 
procession 
and  have  just 
introduced 
improve- 
ments 
which  will 
put  money 
in  the 
buyer's 

pocket,    and  n,.,   ,..     lH„,Me.Tank    r,ess 

double  the  life  and  service  of  each  machine. 

Write  Swaine,  St.  Louis,  for  catalog  and 
estimates  on  any  style  p7-ess. 

Tred.  J.  Swaine  Mfg'.  Co. 

L:: 


tK  and  O'Fallon  Sts 


ST.  UOXJIS,  MO. 
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TAKE  NO  CHANCES 


-LISE- 


A  CRESCENT  fS  EH 

You  run  no  risk  of  lositig  your  fiage  s  or  a  hand 
when  using  a  CRESCENT  Safely  Head. 


The  knives  in  the  CRESCENT  Satety  Head 
are  made  of  high  speed  steel  which  holds  the 
edge  longer  and  turns  out  better  finished  and  more 
accuraite  work  than  oan  possibly  be  done  on  a 
common  jointer  with  ordinary  knives. 

The    Price   is    Reasonable 

Write  today  for  our  1910  catalog  givmg  com- 
plete description  of  our  elegant  line  of  BamJ  Saws, 
Saw  Tables,  Jointers,  Borers.  Shapers,  Planers 
and  Matchers,  Circular  Saws,  Swing  Cut-off  Saws, 
Disc  Grinders,  Variety  Wood  Workers,  etc. 

THE  CRESCENT  MACHINE  CO. 

55  Main    St.,  Leetonia,    Ohio,   U.S. A-  I 


Franklin  Die-cast  Parts 


What  is  Franklin  Casting? 

The  finished  piece  comes  direct  from 
the  molten  metal,  producing  by  casting 
what  the  machine  does  by  tooling,  ac- 
curacy to  the  one-thousandth  part  of  an 
inch — that  is  Franklin  casting.  It  is  also 
double  distilled  economy  if  you  have 
small  duplicate  work  to  get  out. 

Write  for  our  new  booklet  C.  which 
tells  all  about  the  Franklin  process  of 
die  casting.    It  will  be  worth  your  while. 

Franklin    Manufacturing    Company 
203  South  Geddes  Street,  Syracuse,  N.  Y. 


Metal  Polish 

Highest  Award 

Chicago  "World's  Fair,1903 
LiOiiiyiana  Purchase  Kxpo* 

sition,  St.  Louis,  1904 
3-oz  Box  for  10  Cents 
Sold  byAe«nts  aod  iJt-alera 
all  over  tne  world.  Ask  or 
write  f  orFREEsamples 

51b.  PaiU.  $1.00 
GEO.  W.  HOFFMAN 

Expert  Polish  Maker 
Indianapolis*    Indiana 


Sames*  PocRet«BooR  of 
Meohanlc&l  ]Cn^ineeiHn^ 

A  concise  digest  of  Mechanical  Engineering:  Science, 
dealing  with  the  widest  variety  of  topica.  Exceptionally 
strong  on  Macliine  Design,  covering  more  ground  than 
any  book  in  Englisih  exclusively  devoted  to  the  subject. 
Third  edition,  morocco,  $2.00,  postpaid.  Write  for 
circular. 

S42  Bramball  Ave.,  Jersey  City.  N.  J. 


MILLING  SAWS 

And   Cutters 

Saws  made  from  High  Speed  and 
Carbon  Steels. 

LET    US     SEND     YOU      ONE      TO 
COMPARE    RESULTS    OBTAINED. 

Huther  Bros.  Saw  Ht^.  Co. 

ROCHESTER.     N.  Y.,    U.S.A. 

Wa  alio  Manufacture  Sheet  Steel   Specialties. 


BrtibaKer    Scrcw^    Cutting    Tools 


MADE  TO  SATISFY— NOT  JUST  TO  SELL 


Full 
line 


|^B6Ji£RgB 


r^XC^tfS*. 


=s?*^-"' 


Quality 
Product 


-W.    L.    BRUBA.KER    ®.    BROTHERS,    Millersburg,    Pa. 

F-  E.  Han  is.. II,  Eastern  Kcpresentative.  50  Church  Street.  New  York 


"YOU    WANT    THE     BEST-^BUY    OF    US" 

"TOLEDO"  Dependability 

PRESSES,  SHEARS,  HAMMERS 
DIES,         SPECIAL   MACHINES 

MODERN  TOOLS  which  help  manufacturers  to  the  MODERN  WAY  of 
lurnins  out  their  work,  with  PROFITS  such  as  the  present  demands. 

No.  208C  is  just  one  of  our  many  sizes  and  styles  of  Double  Crank 
Presses.  With  the  Special  Bed  and  i^troke  it  is  well  adapted  to  blanking,  drawing, 
forming  and  perforating  on  fteavy  sleel  wagons,  running  gears  and  supports, 
agrioultural  implements  and  simitar  work. 

The  Toledo  Machine  &  Tool  Company,  Toledo,  Ohio,  U.  S.A. 

Agents— Ludw.  Loewe  &  Co..  Berlin.  G«r.    The  Selson  Eng.  Co..  85  Queen  Victoria  St.,  London 


"TrJedo"  So.  208  C 


<< Plurality"  High  Power  Bolt  Cutters- 
Distinguished  for  Low  Cost  of  Upkeep 

Simplicity,  strength,  and  durability 
are  strong  points  in  this  machine. 
They  have  the  minimum  number  of 
parts — for  example,  three  pieces  or 
one  set  of  "Plurality"  Dies  equals 
48  to  96  pieces  in  other  machines. 
They  cut  all  threads  from  '4"  tolj'o", 
doing  twelve  times  the  wfork  and  sav- 
ing money  on  every  operation. 

Our  catalogue  by  mail. 

Mummert,  Wolf  %  Dixon  Co. 

HANOVER,  PA. 


A    STARR    BENCH    LATHE 

Will  soon  show  its  worth  in  the  shop 
nhfrt-  acnitate  work  is  essential 

STARK  PRECISION  TOOLS 

are    made    from    finest    materials,   by 

skilled  workmen  and  from 

up-to-date  designs. 

A»k  for  catalogue  B 

STARK  TOOL   COMPANY,    V^altHam,   Mass,   U.   S.   A. 


Modern  Pipe  Mcichin6S.  cuttiiTg  MacWMs  is'"up-to-date 

=- in  every  particular.      Designed 

for  labor-saving  and  increased  output.    The  Machines  of  the  hour.     Write  us. 

The  Stoever  Foundry  &  Mfg.  Co.,  Myerstown,  Pa. 

>rEW    YORK    OFFICE:    140  Cedar  Street, 
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A    BOLT    CUTTER    IS    MUCH    LIRE   A    MAN    IN    THIS: 
tJ  The    Head    is  Nearly   EverytHin^ 


THe  Merriman  Bolt  Cutter  Head  is  Noted  for 


1.  Simplicity  of  the  head  ;     Only  four  parts, 

consequently, 

2.  Great  Durability.      Few  repairs   needed. 

3.  Square  Bearing  of  the  Dies  in  the  Ring; 

consequently, 

4.  Solidity  of  the  Dies  like  a  Solid  Die; 


Consequently, 

5.  Uniformity  of  the  product ;     Bolts  all 

the  same  size. 

6.  Effectiveness  of  Operation  ;    Cheapest 

help  can  understand  and  run  it. 

7.  Nomachineturnsoutwork  more  rapidly. 


THE  H.  B.  BROWN  CO.,  EAST  HAMPTON.  CONN. 


Send  fnr  CataloE  No.  12. 


•  ECTIONAL   BLUE    PRINT 

FILING  CABINET 

You  can  buy  one 
section  or  ten  and 
add  to  them  as  your 
business  demands. 
Perfectly  made  ot' 
best  oak.  These 
cabinets  can  be  used 
tor  a  variety  of  pur- 
poses, and  should  be 
in  every  office.  We 
also  make  all  kinds 
of  drauiihtinp-room 
furniture  and  <uir 
fjrices  are  right. 
Send  at  once 
for  our  descriptive  matter  and  prices. 

Fritz  Mfg.Co..60AlabamaSt.,Grand  Rapids. Mich. 


P  O  AV  R  R 

Is  your  Ensine  or  Motor  developing  its  fnll  power? 
You  don't  know  unless  you  Icnow  the  speed  you 
are  attaining. 

Why  not  determine  this  by  taking  readings  occa- 
sionally with  the 

SPEED  COUNTER 

Price  $3  each.      Fully  Guaranteed. 


Straight  Reading.  Non  Magnetic.  Ball  Bearing. 

Clutch  Mechanism  which  insures 

accurate  readings. 

THE   VEEDER  MFG.  CO. 

39  SargeantSt.,  HARTFORD,  CONN. 

MAKERS  OF 

Cyclometers,  Odometers,  Tachometers,  Tacho- 
dometers.  Counters  and  Die  Castings. 


he  Recording  Register  &  Fare  Box  Co. 

M«W  HAVEN.  CONN. 


"UseEmUp" 

Drill  Sockets 
and  Sleeves 

AMERICAN  SPECIALTY  CO.,  Chleag* 


"Loew  Victor"  Pipe  MacHines 
are  Completely  Equipped — 
No  Extras  Required 

The  initial  cost  is  tiie  only  expense 
for  an  extended  period  of  service. 
Particular  attention  has  been  given  to 
durability  and  operating  convenience, 
making" the  cost  for  equal  service  hard- 
ly one-half  that  of  more  expensive  and 
more  complicated  machines. 

The  largest  and  best  concerns  in 
the  country  today  have  installed 
"Loew  Victor"  Pipe  Machinery  after 
stringent  efficiency  tests,  and  with 
each  installation  they  establish  new 
production  records. 

Your  choice  of  drives— belt,  gas 
engine  or  motor. 

Catalogue  gives  the  details. 
THE    LOEW    MANUFACTURING     CO., 

CLEVELAND.     OHIO 

Eastern  Representative  :  N.  G.  Rost,  150  Nassau  Street,  New  York  City. 

Western  Representative  :  W.  S.  Merick,  6  South  Market  Street.  Chicago. 


$40.  F.  O.  B.  New  York. 

9^                               This  No.  1  Portable  Shaft  Kejseater 

i4(^iw                                              is  indispensable  to  the  repair  sliop. 
IhSrI                                             ^^  ^''^  °^*''  keyseats  in  the  middle  or 

BanHTli.                                        to  5"  in  diameter  without  removing 

^■B^JS^^^^tSS^^SSa          ^'^°™  *'^®  hangers.     It  can  be  slipped 

^^3^S^|gRrf|fc3^B^HBBjW*          over  heavy  shafting  or  spindles  when 

wSf ^^^^^ffiM^5^^p5lB^Br              desired ;  can  be  operated  in  the  most 

^I^^^KSm^^H^BflflBII^       awkward  places,  and  will  mill  a  key- 

xEH^            operation,    accuracy    of  work    pro- 
■  ^SrR^^P^PSt?            duced  and  the  fact  that  it  cuts  with- 
t^^^W  "      ''     J     1             <****  i^^  or  f^hatter  of  any  kind. 

JOAN  T.  BURR  tt  SONS.  429  Kent  Ave.,  BrooUlyn,  N.  T. 

Sells:.  Sonnenthal  &  Co..  London 

Send     for    our    new 
catalogue    and   learn 
how    to   save  money 
on     Turning    Tools. 

The  O.K.  Tool  Holder  Co. 

SHELTON,  CONN.,  U.S.A. 
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Genuine  Armstrong'  Stocks  and  Dies 

BUILT  FOR  ACCURATE  WORK.    BUILT  FOR  HARD  WORK. 

Engineers'  and  Steam  Fitters  demand  the  best. 

For  sale  by  ALL  LEADING  JOBBERS  in  the  country. 

The  complete  catalog  mailed  upon  request. 

The   Armstrong   Mfg.   Co.,    297  Knowlton  St.,  Bridgeport,  Conn. 


Tou  knoir 

what  yon 


that  you 
get  'wh»t 
you  ask 
for. 


I 


LISTEN— 

No  manufacturer  or  contractor  or  plumber,  who  ever  gave  the 

Merrell  Pipe 
Threading 
and  Cutting 
Machine 

fair,  square  trial  in  his  own 
plant,  will  admit  that  there 
is  a  pipe  threading  machine 
that  will  do  all  that  the 
MERRELL  will  do. 
TTiat  is  the  one  reason 
why  we  are  so  willing 
and  eager  to  send  you  a 
MERRELL-  for  a  30 

Day  Trial  at  OUR  ex- 
pose.    The   MER- 
RELL 
makes  good 

—  -or  we 
make  good. 
The  MER- 
R  E  L  L 
threads  iron 
or  steel  pipe 
with  equal 
ease.  Right 
or  left  thread 

—  q  u  i  c  k 
changes 

trom  one  size  pipe  to  another — extreme  simplicity  of  operation  and 
control — absolute  accuracy — and  real  economy  in  operation  and  up-keep 
— those  are  cardinal  points  in  the  MERRELL. 

WRITE  .'VO  W  FOR  NEW  CA  TALOGUE. 

THE  MERRELL  MFG.  CO..  V^oiT^o.^o. 


Cold  Hard  Facts  about 
a  Pipe  Cutting  Machine 

Looking  at  the  Forbes  from 
a  purely  business  standpoint 
-  your  business  possibilities 
and  profits  are  limited  with- 
out one.  Pretty  strong  state- 
ment but  here's  how  we  back 
it  up 

It  saves  the  wages 
of  two  to  five  men. 

With  a  Forbes,  one  man  can 
cut  off  and  thread  all  sizes  of 
pipe  up  to  fifteen  inches — a 
boy  is  capable  for  the  smaller    ^f^^^^iU 

sizes.  -"^aiBsaaa^i":. 

It's  the  only  Portable  Pipe  Machine 
on  the  market 

Its  strength  and  lightness  make  it  portable  for  outside 
work — eliminating  carting  expense  and  delay.  Its  great 
compactness  adapts  it  for  use  in  confined  places — threading 
pipes  in  the  trench,  etc. 

Forbes  Dies  are  adjustable  and  can  be  ground  on  an  ordi- 
nary grindstone  without  first  drawing  the  temper.  Lost 
or  broken  dies  we  can  replace  without  buying  a  new  set. 
All  parts  are  interchangeable.  Simply  name  it  and  send 
shop  number. 

If  you  are  interested  in  Profitable  Equipment, 
you  should  know  the  How  and  Why  details  of 
the  Forbes.    A  postal  will  bring  them. 

THe  Curtis  (Si  Curtis  Co. 

8  Garden  Street,  BRIDGEPORT.  CONN. 


THERE'S  A  DIFFERENCE  BETWEEN  SAINDERS'  No.  6  IMPROVED  AND  r-^^ 
THE  BEST  MACHINE  OF  ANY  OTHER  MAKE  YOU  CAN  BUY.  ^^ 

But  the  additional  cost  is  so  slight,  when  greatly 
increased  output  and  quality  of  work  is  considered,  that 
you'd  never  hesitate  to  choose  a  Saunders'  for  your  work. 

This  machine  provides  ample  power  and  speed  for 
every  size  of  work  between  2}4"  and  8".  Instantaneous 
control,  adjustable  expanding  die  heads,  interchangeable 
chasers,  etc.,  peculiar  to  this  line  are  not  attributes  to 
machines  other  than  as  made  by  Saunders. 

Write  for  catalog  with  full  description. 

D.  SAUNDERS'  SONS,  YonKers,  New  YorK,  U.  S.  A. 
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THE  TRIMO 


The  Interchangeable  Jaw  in  the  handle  when  re- 
placed makes  a  new  wrench  out  of  an  old  one. 


The  Arm  of  Might 

and- 

The  Weapon  of  Strength 
Make  Labor  Light 

Send  far  Catalog  No.  75 
MADE  BY 

TRIMONT  MFG.  CO. 

Roxbtiry,  Mass. 


Look  at  Bignall  and  Keeler  Machines  from  Both  Sides 


p.  D.  0.  C.  No.  6  Improved— Rear  View 


All  operating  conveniences  are 
brought  to  the  front  of  the  ma- 
chine and  as  near  the  hands  of  the 
operator  as  possible.  But  the  rear 
of  the  machine  is  given  equal  at- 
tention to  reduce  complications,  in- 
crease rigidity  and  add  durability 
and  speed  to  the  pov^erful  drive. 

The  famous  "Peerless"  Die  Head 
and  Quick  Adjusting  Mechanism, 
as  well  as  many  other  exclusive 
B  &  K  features,  are  advantages 
of  these  machines. 

Write  for  information  of  any 
kind  regarding  Pipe  Machinery. 
We  are  glad  to  answer  inquiries 
promptly. 


BIGNAU  &  KEELER  MFG.  COMPANY,  Edwardsville,  111.,  II.  S.  A. 

Foreign  Agents:  Chas.  Churchill  &  Co.,  London,  Birmingham,  Manchester,  Glasgow.    Schuchardt  &  Schutte,  Berlin. 
St.  Petersburg,  Vienna,  Stockholm.    Alfred  H.  Scjiutte,  Cologne,  Paris,  Milan. 


Pipe  Threaders  and  Cutters 

With  efficiency  as  well  as  beauty. 

Heavy — none  more  so;  bed  cast  in  one  piece,  no  stands 
or  lees  to  work  loose.  No  o'l  soaked  floors;  fire  risk  re- 
duced. 

Single  speed  pulley;  all  gear  speed  changes  through 
semi-steel  cut  gears. 

Deep  chasers  cutting  long  taper  perfect  threads  in 
one  cut  as  easily  on  steel  as  on  iron  pipes. 

Let  us  prove  to  you  that  the  higher  cost  of  a  modern 
tool  is  justified  by  the  character  and  quantity  of  its 
product.     Circulars  for  the  asking. 

Standard  Engineering  Co. 

Ellwood  City^  Penna. 

St.  Louis  Office  :     1012  Chemical  Bulldlne. 
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The  "Little-Friction"  Lathe  for  Precision  Worh 


HARDINGE  CATARACT  No.  3  LATHE 

Maintains  spindle  alignmenl  regardless  of  end  shake  and  runs  free  from  heat  at  the  highest  speeds. 
Drills  up  to  '_-"  may  be  used  with  the  Hardinge — although  it  carries  only  a  I"  bek.  With  end 
thrust  and  friction  on  the  bearings  practically  eliminated,  roughing  and  drilling  that  was  formerly 
impossible  on  a  small  lathe  is  readily  accomplished,  and  a  big  percentage  of  time  and  trouble  saved. 
The  patent  taper  nose  spindle,  another  Hardinge  advantage,  permits  interchangeable  chuck  fixtures 
to  be  run  dead  true  and  driven  right  or  left  as  desired.  Other  features  advantageous  both  to  work 
and  operator  are  described  in  the  Catalogue  07. 

Three  Sizes,       Full  List  of  Attachments.       Special  Standard  Bench  Equipment. 

HARDINGE  BROTHERS,  Inc.,  3133-3141  Lincoln  Ave.,  Chicago,  III. 


DRILL 


VISE 


WITH    JIG    ATTACHMENTS 


Fia.  2 


As  an  ordinary  Vise 

Made  with  Jaws,  6",  9"  or  12"  long. 


Always  a  good  Vise  for 
general  shop  use  and 
at  the  same  time  holds 
work  for  duplicate  drill- 
ing without  the  cost 
of  a  jig. 

They  will  pay.  More 
time  is  consumed  in 
catching  work  than 
in  drilling  it. 


Fifi.  6 


PATENTED 


DRILL 

SPEEDER 

For  use  in  all  presses 
from  20"  up 

NOTE 

I  — It  increases  the  speed  three  times. 

2 — It  has  safety   frictions  to   save   the 
drills. 

3 — It  has  sensitive  feed  lever. 


KNURL 


V-Jaw  and  Part  of  iis.  Fixture 

In  circulars  we  show  special  features. 

HOLDER 

For  Turret  Machines 


SOME  THINGS  ABOUT  IT 

1  — It  fits  into  any 

turret  head. 
2 — It     will    knuri 

any  size  within 

i  t  s      capacity, 

viz:  21^  diam. 

by  2/2  long. 
3 — It    is   run  onto 

the  work    like 

a  screw  plate. 


rattnttil  Aug.  10.I9US 


THE   GRAHAM    MFG.   GOMPANY,   Providence,   R.   I. 


Germany,  schuchardt  &  sciiune 
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For  over  ten  years  we  have  labored  hand  in  hand  with  our  production  depart- 
ment— where  hundreds  of  Acmes  are  operated  daily — for  the  most  practical 
development  of  the  Acme  Automatic  Multiple  Spindle  Screw  Machine,  on  all  kinds 
of  jobs  in  brass,  steel  and  iron,  from  the  solid  bar. 

These  years  of  successful  experimentation  with  the  one  machine,  coupled  with 
the  evidence  from  our  customers,  have  proved  to  us  and  to  all  Acme  users  that  the 
Acme  is  the  fastest  automatic  tool  of  its  kind.    Let  us  prove  it  to  you. 

The  Single  Drive,  Easy  Control,  general  convenience  and  low  upkeep  are 
reasons  why;  ask  for  them  in  detail. 

50  to  400^  more  parts  per  machine  per  day. 


The  National- Acme  Manufacturing  Co. 

Cleveland,  Ohio 


NEW  YORK,  77  WHITE  ST.  BOSTON,  141  MILK  ST. 

DETROIT,  1222  MAJESTIC  BLDG. 


CHICAGO,   549   WASHINGTON   BLVD 
ATLANTA.  CANDLER  BLDG. 


GENERAL    FOREIGN    REPRESENTATIVES 
SCHUCHARDT     8.     SCHUTTE  —  BERLIN  —  VIENNA  —  ST.    PETERSBURG  —  COPENHAGEN  —  BUDAPEST  —  SHANGHAI 
ALFRED     H.    SCHUTTE   —   COLOGNE    —    PARIS   —    BRUSSELS  —  LIEGE  —  MILAN   —  MADRID     -  BILBAO  —  BARCELONA 
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Divided  Responsibility  means  Added  Efficiency 

Each  of  the  ten  points  on  the 

Rivett-Dock 
Threading  Tool 

cuts  its  share  of  the  finished 
thread. 

Designed  for  high  speed  on 
hard,  tough  work  where  the 
one-point  tool  falls  down. 

It  not  only  saves  all  strain 
on  the  machine  by  having  a 
support  directly  under  the 
point,  but  chatter  is  entirely 
ehminated   and    inaccurate  showing  the  tool  in  position  on  lathe. 

results  from  an  overworked  tool  become  practically  impossible. 

The  Rivett-Dock  tool  has  the  capacity  of  a  hundred  single  point  tools,  and  is  so 
nearly  automatic  in  action  that  even  the  unskilled  operator  cannot  make  a  mistake 
and  spoil  either  work  or  tool. 

If  accurate  duplicate  thi-eading  is  a  factor  in  your  product,  write  for  the 
Rivett  Catalogs. 

Also  builders  of  tHe  Rivett  Precision  LatHe 
and  Rivett  Internal  Grinders. 

Rivett  Lathe   Manufacturing'   Co. 

BOSTON.  (Brighton  District)  Mass.,  U.  S.  A. 
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WORKING  END  OF  A 
3-INCH  MACHINE 


Hurlbut's  Patent 
Cutting-ofF  Machine 


BB 


IN  CRUCIBLES  —  UNIFORMITY 


Made  in  2-inch,  3-inch, 
4-inch,  5-inch,  6-inch, 
8-inch  and  10-inch  sizes. 


Circulars  on  application. 

HURLBUT'ROGERS 
MACHINE  CO. 

So.  Scdbarj,  lass, 

ECONOMY 


Only  the  very  best,  that  is — the  most  uniform,  the  most  dependable  crucibles  SHOULD 
be  used.     If  you  don't  USE  ours  it's  because  you  don't  KNOW  ours.    Let  us  show  you? 


WRITE     DEPT.      F     FOR     LISTS     AND     PRICES. 

MoCULLOUCH-DALZELL    CRUOIBLE    COMPANY, 


PITTSBURGH,     PA. 
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